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A MICROSCOPIC HXA1.1INATIQN OF ORE FROM THE MAICU 1AIK£  

I n t r o d u c t i o n : 

The ore specimens were c o l l e c t e d by the w r i t e r 
on September 20, 1938, w i t h the advice of Dr. E. D. K i n d l e of 
the G e o l o g i c a l Survey of Canada. The map of the mine which 
accompanies the r e p o r t was drawn from a sketch map nade w h i l e 
surveying, and i s not to "be considered accurate. D e s c r i p t i o n 
o f the v e i n i s taken from b r i e f notes made at the same time 
by the w r i t e r . 

L o c a t i o n of the nine; 
The Mamie mine i s s i t u a t e d on the southwest 

slope o f Hudson Bay Mountain a t an e l e v a t i o n o f 42C0 to 4700 
f e e t . I t l i e s about one-half ad l a n o r t h o f the Duthie ruine, 
which was f o r m e r l y the l a r g e s t producer i n the d i s t r i c t . I t 
i s reached from Smithers by twelve m i l e s of good road which 
i s maintained by the P r o v i n c i a l Government to the Duthie 
mine; whence by one m i l e of good pack t r a i l . 

1 
H i s t o r y of the fcine: 

"The Stasia mine was f i r s t staked and owned by 
I " 

From a r e p o r t by R. H . 3. Jones, 
G e o l o g i c a l Survey of Canada, Summary Report of 1925, P a r t A 

£m A l d r i c h , probably about 1905. In 1919, i t was bonded to 
J . F» Duthie of S e a t t l e . I n 1923, the F e d e r a l Mining and 
Smelting Company obtained Mr. Duthie's h o l d i n g s , which i n 
cluded the Mamie. Extensive development work was continued 



u n t i l June, 1924, s i n c e which time the property has been idle'.' 

1 
General Geology o f the D i s t r i c t : 

"Hudson Bay Mountain has been an outstanding 
I 

Condensed from "Mineral Resources? P r i n c e Rupert to P r i n c e 
George, B. CV by F. A. Kerr, 1936. 

c e n t e r of p r o s p e c t i n g and mining f o r many years. There are 
probably a t l e a s t one hundred known de p o s i t s t h a t c o n t a i n 
one or more of the f o l l o w i n g metals i n important q u a n t i t i e s : 
g o l d , s i l v e r , l e a d , z i n c , and copper. 

"Around the outer p a r t of the main mountain 
there are three areas of L.ov.er Cretaceous or Skeena sediments. 
E r o s i o n has removed most o f i t and has cut i n t o the core, 
which as now exposed i s made up mainly of massive v o l c a n i c 
rocks (of J u r a s s i c or Hazelton age). I n the center o f these 
there i s b e l i e v e d to be an i n n e r g r a n i t i c core, represented 
at the surface by s m a l l stocks on the northern peak and a t 
other p l a c e s by dykes. 

" I t i s b e l i e v e d t h a t the g r a n i t i c rock i n the 
center was i n t r u d e d under great f o r c e and caused doming of 
the r o c k s , as w e l l as minor deformations, much f r a c t u r i n g , 
i n d u r a t i o n , and a l t e r a t i o n . A f t e r the g r a n i t i c rock had s t a r t 
ed to s o l i d i f y , but before much c o o l i n g had s e t i n , m i n e r a l 
i z i n g s o l u t i o n s were given o f f and tended to seek out f r a c t u r 
es, shear zones, and bedding planes. M i n e r a l i z a t i o n continued 
over a considerable p e r i o d of time and changed i n c h a r a c t e r so 



3 
t h a t at d i f f e r e n t times d i f f e r e n t minerals were deposited. 
C o o l i n g and subsequent c o n t r a c t i o n and s e t t l i n g d u r i n g t h i s 
time tended to c l o s e some f r a c t u r e s and open others and, there 
f o r e , the s o l u t i o n s c o n t i n u a l l y changed t h e i r courses and de¬ i 
p o s i t e d d i f f e r e n t minerals i n d i f f e r e n t p l a c e s . 

-

" S i m i l a r i t i e s i n the c h a r a c t e r of the m i n e r a l 
d e p o s i t s seem to show t h a t a l l , except c e r t a i n tetradymite-
g o l d d e p o s i t s , were formed by m i n e r a l i z i n g s o l u t i o n s from the 
same magmatic source. So f a r as the w r i t e r was able to d i s 
c e r n , they do not show any zonal arrangement. S i l v e r - l e a d 
(low temperature) d e p o s i t s are found a t a l l e l e v a t i o n s from 
the lowest to the highest (Duthie to S i l v e r Lake) and pyr-
r h o t i t e - c h a l c o p y r i t e and a r s e n o p y r i t e - g o l d (high temperature) 
d e p o s i t s have a s i m i l a r range (Lake K a t h l y n to I r o n K i n g ) . 
Evidence from i n d i v i d u a l d e p o s i t s such as Duthie and others 
on the southwestern slope does not seem to support the common 
b e l i e f t h a t b e t t e r g o l d values w i l l be found a t depth or t o 
ward the core of the mountain." 

1 
Geology of the Mamie l l i n e : 

"The country rock c o n s i s t s o f a n d e s i t i c flows 
I 

H* H. B. Jones, op. c i t . 

and b r e c c i a s , v a r y i n g i n c o l o r from dark grey to p u r p l e . " 
The b r e c c i a s f r e q u e n t l y are green a l s o due to the presence of 
epidote, which i s secondary a f t e r the hornblende. 

"A sheared and b r e c c i a t e d zone s t r i k e s n o r t h 70 



degrees east and d i p s s t e e p l y southeast. M i n e r a l i z a t i o n 
occurs i n t h i s shear zone, Tae Mamie v e i n belongs to the 
same system as the Duthie (Henderson), King Tut, Coronado 
and V i c t o r y v e i n s which a l l have a northeast trend. " 

D e t a i l o f the Mamie Vein: 
The northern l i m i t of the v e i n i s i n Hender

son Creek, although the f r a c t u r e continues some di s t a n c e t o 
the northeast. Here the v e i n i s 12 inches wide, but i s poor
l y m i n e r a l i z e d and pinches r a p i d l y . From 300 to 1200 f e e t 
southeast o f t h i s p o i n t , the v e i n i s exposed by open c u t s , 
and v a r i e s from 1 f o o t to 7 f e e t i n width, and c a r r i e s up to 
30.S sulphides, which are mainly arsenopyriLe w i t h s p h a l e r i t e , 
and subordinate c h a l c o p y r i t e . 

In ohe upper d r i f t , the v e i n i s up to 4 f e e t 
wide. Where i t narrows, i t c a r r i e s up to 80% sulphides. 
These c o n s i s t mainly of ar s e n o p y r i t e which occurs as a r e 
placement of the b r e c c i a i n s t r i n g e r s and pockets. The quan
t i t y of s p h a l e r i t e v a r i e s consideraby along the v e i n . 

In the lower d r i f t , m i n e r a l i z a t i o n f o r the most 
p a r t i s sparse. The v e i n v a r i e s from 2 inches to 3 f e e t , but 
tends to be po o r l y m i n e r a l i z e d a t i t s g r e a t e s t width, r.rseno-
p y r i t e u s u a l l y predominates where the v e i n i s wide, and sp h a l 
e r i t e where i t i s narrow. 

A t h i r d tunnel was d r i v e n i n from Henderson 
Creek on the east to ci-osscut the v e i n , but i t was abandoned 
before the o b j e c t i v e had been reached. 



Concerning the values i n the ore, R. H. B. 
Jones s t a t e s : " M i n e r a l i z a t i o n i n the lower tunnel i s poor. 
A number of s t r i n g e r s c a r r y ore min e r a l s , and i n places cross 
c u t s show a general zone of m i n e r a l i z a t i o n which i s probably 
too low grade to be c l a s s e d as ore. The best values appear 
t o be i n and above the upper t u n n e l . " 

D e s c r i p t i o n of the P o l i s h e d S e c t i o n s : 
(a) Megascopic Examination of the Hand Specimens: 
Specimen 1. 

C o l l e c t e d from the v e i n about 130 f e e t from the 
mouth of the upper tunnel which i s a t an e l e v a t i o n of 4400 
f e e t . The width of the f a u l t zone at t h i s p o i n t i s 4 f e e t , 
r e p l a c e d by s t r i n g e r s and i r r e g u l a r pockets c o n s i s t i n g of up 
to 80% a r s e n o p y r i t e and s p h a l e r i t e . Two hand specimens were 
obtained, both c o n t a i n i n g about 40% a r s e n o p y r i t e , 30£ sphal
e r i t e , 1% c h a l c o p y r i t e and 29% quartz and b r e c c i a . 
Specimen 2. 

C o l l e c t e d from the face of the upper tunnel. 
At t h i s p o i n t the v e i n i s 4 f e e t wide and c o n s i s t s of 5 to 
30% s u l p h i d e s . One l a r g e hand specimen was obtained, and 
t h i s contains about 15% a r s e n o p y r i t e , 10% s p h a l e r i t e , l e s s 
than 1% c h a l c o p y r i t e , and 75% quartz and b r e c c i a t e d andesite. 
Specimen 3. 

Th i s was c o l l e c t e d from the s p a r s e l y m i n e r a l i z 
ed v e i n , about one f o o t wide, a t Henderson Creek a t an e l e v a t 
i o n of 4626 f e e t . Two hand specimens were taken. Both are 



s p a r s e l y m i n e r a l i z e d , s p h a l e r i t e and arsenopyrite being about 
equal i n q u a n t i t y , and together comprising about 5% of the 
samples. In one specimen, between the b r e c c i a p a r t i c l e s there 
are c a v i t i e s which are p a r t l y f i l l e d by vuggy quartz and sphal 
e r i t e , apparently deposited i n the order named. 
Specimen 4. 

C o l l e c t e d near the face of the lower t u n n e l . 
Here the v e i n has s p l i t and at t h i s p o i n t i s about 4 inches 
wide. Two specimens were obtained, both c o n s i s t i n g of about 
40% a r s e n o p y r i t e , 2% s p h a l e r i t e , and 5%r,h quartz and e n d t s i t e 
b r e c c i a . Ho c h a l c o p y r i t e i s v i s i b l e . One specimen contains 
a s m a l l amount of p y r i t e , but t h i s i s not d i s t r i b u t e d through
out the sample. Both specimens show c l e a r l y replacement of 
the b r e c c i a by a r s e n o p y r i t e , the m a t r i x c o n s i s t i n g almost 
e n t i r e l y of s u l p h i d e s . The e l e v a t i o n of t h i s lower t u n n e l i s 
4244 f e e t . 
Specimen 5. 

This c o n s i s t s o f samples of s p h a l e r i t e c o l l e c t 
ed along the v e i n i n the lower t u n n e l . The m a t e r i a l was taken 
from the narrow s t r i n g e r s which c o n s i s t of almost pure z i n c -
blende. I t i s r a t h e r f i n e l y d i v i d e d arid f o r the most p a r t i s 
h i g h l y weathered, and so i s f o r assay purposes only. 

The approximate p o s i t i o n o f the samples i s 
i n d i c a t e d on the map on the f o l l o w i n g page. 





(t>) M i c r o s c o p i c Examination of the P o l i s h e d Sections: 

Specimen l a . 

Quartz m a t r i x , c o n t a i n i n g c r y s t a l s of arseno-
p y r i t e and a l s o a very few of c h a l c o p y r i t e . There are two 
well-formed c r y s t a l s of p y r i t e i s o l a x e d i n the quartz m a t r i x . 
Small fragments of s p h a l e r i t e and one very minute spec of 
c h a l c o p y r i t e can be seen i n the a r s e n o p y r i t e . 
Specimen l b . 

Quartz m a t r i x , c o n t a i n i n g a r s e n o p y r i t e , s p h a l 
e r i t e and c h a l c o p y r i t e , which were deposited i n the order 
named. There i s a l s o a quarts mosaic throughout, i n d i c a t i n g 
a second d e p o s i t i o n of quartz. Three small groups of p y r i t e 
c r y s t a l s were i d e n t i f i e d w i t h the c h a l c o p y r i t e . 
Specimen 2a. 

M i l k y quartz matrix, i n tohieh a r s e n o p y r i t e 
wss deposited f i r s t . S p h a l e r i t e and c h a l c o p y r i t e f o l l o w e d , 
and were deposited together. There i s a quartz mosaic ex
tending thirou^hout the whole. 
Specimen 2b. 

C h a l c o p y r i t e found i n c l u d e d i n f i n e l y Divid
ed form i n the s p h a l e r i t e , and somewhat coarser i n the arsen
o p y r i t e . I n one p l a c e , s p h a l e r i t e was i n c l u d e d i n the c h a l 
c o p y r i t e . Arsenopyrite was the f i r s t - f o r m e d m i n e r a l , and was 
f o l l o w e d by s p h a l e r i t e . C h a l c o p y r i t e was contemporaneous 
w i t h the s p h a l e r i t e . 



M i l k y quartz matrix, i n which arsenop y r i t e i s 
the main m i n e r a l , and i s cut by t i n y f i n g e r s of quartz and 
s p h a l e r i t e . The s p h a l e r i t e f o l l o w e d the a r s e n o p y r i t e and 
i n c l u d e s some fragments of the i a ^ ^ e r m i n e r a l . Quartz s t r i n g 
ers i n s p h a l e r i t e are not apparent. No chalcopyrit-e was 
found i n the s e c t i o n . 
Specimen 3b. 

Sparsely m i n e r a l i z e d . Arsenopyrite and s p h a l 
e r i t e , the l a t t e r c o n t a i n i n g a very l i t t l e c h a l c o p y r i t e , are 
s c a t t e r e d throughout a quartz m a t r i x . I n one spot a few-
i s o l a t e d well-formed c r y s t a l s of p y r i t e were found. The 
p y r i t e and a r s e n o p y r i t e were f i r s t formed, and were f o l l o w e d 
by s p h a l e r i t e and c h a l c o p y r i t e . 
Specimen 4a. 

A r s e n o p y r i t e , which was deposited f i r s t i n the 
m i l k y quartz m a t r i x , was f o l l o w e d by s p h a l e r i t e raid chalcopy
r i t e , which were Introduced contemporaneously. The whole i s 
f i l l e d w i t h a mosaic o f quartz. 
Specimen 4b. 

Mostly a r s e n o p y r i t e , i n which are a few masses 
o f s p h a l e r i t e , which i n t u r n c o n t a i n numerous t i n y fragments 
of a r s e n o p y r i t e . ¥,o c h a l c o p y r i t e i s present In the s e c t i o n . 
The whole l i e s i n a m a t r i x of quartz. The arsenopyrite was 
f o l l o w e d by s p h a l e r i t e . 
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Chips were teken from the f o u r ore specimens 

and the s p h a l e r i t e , and one assay ton o f each was bucked. 
Assays of one h a l f assay tGn each were run w i t h the f o l l o w i n g 
r e s u l t s ; 

Gold Assay 
Specimen 1 0.30 c z / t o n 
Specimen 2 0.6S ,f 

Specimen 3 0.36 " 
Specimen 4 0.26 " 
Specimen 5 ( S p h a l e r i t e ) 0.12 " 

S e c t i o n 2b v.as no* examined m e t i c u l o u s l y unaer 
540 diameters, and i n one place three minute p a r t i c l e s of 
what appeared to be g o l d were found. Since o i l immersion had 
been used, the s e c t i o n was cleaned w i t h x y o l i n e and acetone, 
but no d e f i n i t e r e a c t i o n w i t h KCK was observed. Dr. warren, 
however, agrees w i t h me t h a t the surface was not s u f f i c i e n t l y 
cleaned, and t h a t the mineral i s probably g o l d . C o n s i d e r i n g 
the s i z e of the p a r t i c l e s , t h i s i s q u i t e f e a s i b l e . 

Assuming t h a t the p a r t i c l e s ere go^d, the prec
ious mineral has been c a r r i e d i n w i t h the l a t e quartz as the 
concluding f e a t u r e of the m i n e r a l i z a t i o n . 

Under h i g h power very small p a r t i c l e s of an un
i d e n t i f i e d a n i s o t r o p i c m i n e r a l were observed. This may be 
p y r r h o t i t e which F. A. K e r r r e p o r t s having seen megascopic a l l y . 
No t e t r a h e d r i t e , mentioned i n R.H.B. Jones 1 r e p o r t was found 
I n e i t h e r the hand specimens or the p o l i s h e d s e c t i o n s . 



Note: The " I i , l l i s Thompson" etch t e s t s were conducted 
f o r the arsenop y r i t e group. The m i n e r a l i n question was 
shown to be a r s e n o p y r i t e , and t h i s c o n c l u s i o n was v e r i f i e d by 
obse r v a t i o n under the p o l a r i z i n g microscope. 
Paragenisi.s of the Ores 

The endesite t u f f s and b r e c c i a s of which the 
country rock of the Mamie mine c o n s i s t s , were f r a c t u r e d dur
i n g P o s t - J u r a s s i c time by the i n t r u s i o n of the g r a n i t i c core 
of the mountain. M i n e r a l i z i n g s o l u t i o n s f o l l o w e d the f r a c t u r e 
and r e s u l t e d i n the d e p o s i t i o n o f the minerals i n the f o l l o w 
i n g order: q u a r t z , a r s e n o p y r i t e , p y r i t e , s p h a l e r i t e and 
c h a l c o p y r i t e , and quartz. 

There was some overlap i n the d e p o s i t i o n of 
s p h a l e r i t e and c h a l c o p y r i t e , and the i n t r o d u c t i o n of quartz 
apparently took place a t the beginning and c o n c l u s i o n of 
m i n e r a l i z a t i o n . 

T h i s i s shown g r a p h i c a l l y below: 
Quartz — 
Arsenopyrite — 
P y r i t e — 
S p h a l e r i t e — 
C h a l c o p y r i t e — 
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P l a t e 1. Sec t i o n l b . 

Arsenopyrite 
P y r i te 
C h a l c o p y r i t e 
Quartz 

Remarks; The arsenop y r i t e was deposited f i r s t . 
P y r i t e , c h a l c o p y r i t e , a n d quartz f o l l o w e d i n 

order. 
The quartz shown i s l a t e quartz 
The p y r i t e has been shattered. 
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P l a t e 2. S e c t i o n 2a. 

Arsenopyrite • 
S p h a l e r i t e • 
C h a l c o p y r i t e p 
Quartz • 

Remarks; The quartz was f i r s t formed. 
Arsenopyrite was deposited next. 
C h a l c o p y r i t e and s p h a l e r i t e were deposited 

together,as shown by the smooth contact. 
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P l a t e 3. Se c t i o n 2b, 

Ars e n o p y r i t e • 
S p h a l e r i t e • 
C h a l c o p y r i t e • 
Quartz • 

Remarks: Arsenopyrite was deposited f i r s t . 
S p h a l e r i t e and c h a l c o p y r i t e were 

c ontemporaneous. 
The quartz shown i s l a t e quartz and f o l l o w e d 

a l l other minerals. 
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P l a t e 4. S e c t i o n 4a. 

Arsenopyrite • 
S p h a l e r i t e • 
C h a l c o p y r i t e • 
•Quartz • 

Remarks: The ars e n o p y r i t e was deposited f i r s t . 
S p h a l e r i t e and c h a l c o p y r i t e f o l l o w e d and were 

veined by l a t e quartz. 
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P l a t e 5. S e c t i o n 2b. 

M i l k y Quartz H 
S p h a l e r i t e • 
Late Quartz • 
Gold (?) ED 

Remarks: The m i l k y quartz and s p h a l e r i t e were cut by 
l a t e quartz which c a r r i e s the gold. 



Conclusions: 
F.A. Kerr and R.H.B. Jones agree t h a t the ore 

decreases i n value at depth. This i s borne out by the assays 
made by the w r i t e r . On the whole i t i s very u n l i k e l y t h a t 
there i s s u f f i c i e n t ore to permit p r o f i t a b l e o p e r a t i o n . 


