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The Examination of the Mount Alcock Area 
Through E i g h t P o l i s h e d S e c t i o n s 

Summary 
The Mount Alcock Deposit i s a sediment hosted submarine 

e x h a l a t i v e b a r i t e lead z i n c s i l v e r d e p o s i t s e t w i t h i n the 
Devonian b a s i n a l f a c i e s rocks of the Kechika Trough of northeast 
B r i t i s h Columbia (Maclntyre 1982). A s e r i e s of e i g h t p o l i s h e d 
s e c t i o n s made from seven core samples and one s u r f a c e handsample 
taken a c r o s s a m i n e r a l i z e d zone underwent a t e x t u r a l and 
min e r a l o g r a p h i c a n a l y s i s by the author d u r i n g the f a l l of 1989. 
From these samples, p o s s i b l e s i t e s for anomalous Ag values were 
i d e n t i f i e d and o v e r a l l m i n e r a l o g i c a l c o n s t r u c t i o n were examined. 

I n t r o d u c t i o n 
P o t e n t i a l l y economic s t r a t i f o r m b a r i t e - s u l p h i d e d e p o s i t s 

have r e c e n t l y been d i s c o v e r e d i n Devonian b a s i n a l rocks i n 
no r t h e a s t e r n B r i t i s h Columbia. This new min e r a l d i s t r i c t i s over 
180 k i l o m e t r e s long and i n c l u d e s nine major oc c u r r e n c e s , 
i n c l u d i n g Mount Alcock and Cirque. The Cirque i s the l a r g e s t 
known d e p o s i t , with r e s e r v e s of at l e a s t 30 m i l l i o n tonnes 
averaging 10 percent combined l e a d - z i n c and 47 grams of s i l v e r 
per tonne (Maclntyre 1982). 

P r e l i m i n a r y s t r a t i g r a p h i c and s e d i m e n t o l o g i c a l 
i n v e s t i g a t i o n s suggest t h a t the s t r a t i f o r m massive p y r i t e and 
bedded b a r i t e d e p o s i t s formed i n t h i r d order b a s i n s w i t h i n a 
northwest t r e n d i n g s t r u c t u r a l l y c o n t r o l l e d trough (Maclntyre 
1982). The e x h a l a t i v e v e n t i n g , which appears to have been 
accompanied by synsedimentary f a u l t i n g , took p l a c e d u r i n g the 
e a r l y stages of a major eastward d i r e c t e d marine t r a n s g r e s s i o n 
(Maclntyre 1982). Dewatering of metal e n r i c h e d s h a l e s and 
subsequent b r i n e d i s c h a r g e along f a u l t zones w i t h i n the trough i s 



the mechanism envisaged f o r formation of the d e p o s i t (Maclntyre 
1982) . 

Regional Geology 
The D r i f t p i l e Creek - Akie R i v e r Ba-Zn-Pb d i s t r i c t i s 

l o c a t e d w i t h i n the western h a l f of the Rocky Mountain F o l d and 
the Thrust B e l t of n o r t h e a s t B r i t i s h Columbia. T h i s p a r t of the 
t e c t o n i c b e l t i s u n d e r l a i n by f o l d e d and t h r u s t - f a u l t e d 
c o n t i n e n t a l - m a r g i n sedimentary s t r a t a of e a r l y to mid P a l e o z o i c 
age (Maclntyre 1982). S t r a t i f o r m b a r i t e - s u l p h i d e d e p o s i t s of the 
d i s t r i c t occur w i t h i n Devonian b a s i n a l f a c i e s c l a s t i c rocks 
exposed i n ranges east of the Rocky Mountain Trench ( f i g . 2). 

The g e o l o g i c s e t t i n g and nature of the s t r a t i f o r m 
b a r i t e - s u l p h i d e d e p o s i t s of the D r i f t p i l e Creek - Akie River 
d i s t r i c t i s s t r i k i n g l y s i m i l a r to t h a t of the Meggen d i s t r i c t i n 
West Germany (Krebs 1981). At Meggen, a massive p y r i t e core i s 
surrounded by a l a t e r a l l y e q u i v a l e n t barren b a r i t e f a c i e s . The 
p y r i t e f a c i e s a p p a r e n t l y formed w i t h i n a reducing t h i r d - o r d e r 
b a s i n near an e x h a l a t i v e vent while the b a r i t e was d e p o s i t e d i n 
more oxygenated waters p e r i p h e r a l to the s e a f l o o r d e p r e s s i o n 
(Krebs 1981). 

A s i m i l a r l a t e r a l z o n a t i o n i s apparent i n the d e p o s i t s of 
the D r i f t p i l e Creek - Akie R i v e r d i s t r i c t , where barren b a r i t e 
t y p i c a l l y grades westward and basinward i n t o s u l p h i d e - b e a r i n g 
b a r i t e and u l t i m a t e l y i n t o predominantly massive p y r i t e with 
minor b a r i t e (Maclntyre 1982). The symmetry of the z o n a t i o n i s 
not known, because the western p a r t of the sedimentary trough i n 
which the d e p o s i t s formed i s t y p i c a l l y t h r u s t e d away. I f the 
d e p o s i t s formed by e x h a l a t i o n of heated m e t a l l i f e r o u s b r i n e s i n t o 
e u x i n i c s t r o n g l y r e d u c i n g t h i r d - o r d e r b a s i n s , as i m p l i e d by the 
models e s t a b l i s h e d by Finlow-Bates (1980) and Sato (1972) f o r 
genesis of t h i s ore type of d e p o s i t , then the apparent westward** 



i n c r e a s e i n p y r i t e content observed i n the D r i f t p i l e Creek - Akie 
River d i s t r i c t suggests t h a t e x h a l a t i v e vents were l o c a t e d i n 
t h i s d i r e c t i o n . These vents may have been l o c a l i z e d along the 
deep c r u s t a l breaks i n f e r r e d e a r l i e r f o r the t i l t i n g of f a u l t 
b l o c k s . 

L o c a l Geology 
The s t r a t i g r a p h i c p o s i t i o n of the b a r i t e - s u l p h i d e d e p o s i t s 

of the Mt. Alcock area suggests t h a t m i n e r a l i z a t i o n occurred a t 
the t r a n s i t i o n from a s t a r v e d b a s i n regime represented by c h e r t y 
rocks u n d e r l y i n g the d e p o s i t s to a deeper, more open-water normal 
marine environment with higher sedimentation r a t e s as r e p r e s e n t e d 
by o v e r l y i n g black s i l t y s h a l e s (Maclntyre 1982). This Late 
Devonian marine t r a n s g r e s s i o n , which i s w e l l documented by Morrow 
(1978), a p p a r e n t l y advanced eastward with time while areas west 
of the Kechika Trough began to r i s e and be eroded, shedding 
sediment eastward i n t o a s u b s i d i n g trough. Subsidence must have 
been r a p i d i n order to drown the carbonate r e e f s . Such r a p i d 
subsidence would r e s u l t i n dewatering of b a s i n a l s h a l e s due to 
i n c r e a s i n g h y d r o s t a t i c pressure (Maclntyre 1982). Such dewatering 
processes c o u l d have been important i n p r o v i d i n g metal-enriched 
f l u i d s f o r formation of the b a r i t e - s u l p h i d e d e p o s i t s i n a manner 
s i m i l a r to t h a t proposed by Badham (1981). E l e v a t e d thermal 
g r a d i e n t s near the deeper-seated f a u l t s would tend to a c c e l e r a t e 
t h i s process and a l s o enhance the m e t a l - c a r r y i n g c a p a c i t y of the 
b r i n e s (Maclntyre 1982). With time, the source f l u i d s would 
f i n a l l y be exhausted and p r e c i p i t a t i o n of b a r i t e and p y r i t e would 
e v e n t u a l l y be terminated. 

M i n e r a l o g r a p h i c A n a l y s i s 
A t o t a l of e i g h t p o l i s h e d s e c t i o n s taken from seven d r i l l 

core sample and one s u r f a c e handsample were analyzed. The f 



f o l l o w i n g i s a g e n e r a l i z e d d e s c r i p t i o n of ore mineralogy. 
Complete d e s c r i p t i o n s f o r each i n d i v i d u a l s e c t i o n can be found i n 
appendix 1. 

note: The e i g h t h s e c t i o n , 89-2-32.7 , i s a l l gangue (90 percent 
b a r i t e , 10 percent quartz) and i s not i n c l u d e d i n t h i s 
d i s c u s s i o n . Gangue mineralogy i s b r i e f and sketchy due to the 
lack of an accompanying t h i n s e c t i o n . 

1. P y r i t e : P y r i t e occurs i n a l l s e c t i o n s , u s u a l l y having a 
framboidal t e x t u r e and a t o l l s t r u c t u r e s a s s o c i a t e d with 
them. However i n the s u r f a c e and s h a l e samples p y r i t e a l s o 
appears as anhedral to euhedral g r a i n s , commonly 
r e c t i l i n e a r . G r a i n boundaries are w e l l d e f i n e d . The boundary 
with s p h a l e r i t e i s o f t e n jagged and i r r e g u l a r . The nature of 
the p y r i t e suggests t h a t , p a r a g e n e t i c a l l y , p y r i t e was the 
f i r s t s u l p h i d e to appear, or t h i s may merely r e f l e c t the 
ease of r e c r y s t a l l i z a t i o n , and the l a s t to subs i d e . The 
euhedral p y r i t e i s a s s o c i a t e d with the lower vent area of 
many 
massive s u l p h i d e s . O v e r a l l the p y r i t e occurs i n l a y e r s . 

2. Galena: Galena occurs i n a l l s e c t i o n s except for samples 
89-3-104 and 89-3-62 where on l y p y r i t e and shale were 
dominant. The galena u s u a l l y occurs as sharp i r r e g u l a r 
anhedral g r a i n s and commonly r e c t i l i n e a r i n shape. However, 
most of the galena i s not c h a r a c t e r i z e d by cleavage p i t s , 
and l a c k s a c o n t a c t boundary with the p i j r i t e . Although i n 
one case (89-3-75.3), an a t o l l s t r u c t u r e surrounds a g r a i n 
of s p h a l e r i t e and galena i s found. In g e n e r a l the galena 
occurs i n l a y e r s with minor amounts of s p h a l e r i t e and b a r i t e 
i n c l u s i o n s p o i k i l o b l a s t i c a l l y e n c l o s e d . T h i s may r e f l e c t 
t h a t galena may have formed s y n g e n e t i c a l l y with the other 



s u l p h i d e s . 
S p h a l e r i t e : S p h a l e r i t e occurs i n a l l s e c t i o n s except f o r 
sample 89-3-104. I t i s u s u a l l y found as smooth but i r r e g u l a r 
g r a i n s , and r e c t i l i n e a r i n shape. I n t e r n a l r e f l e c t i o n s are 
g e n e r a l l y common, u s u a l l y pale brown, s u g g e s t i n g moderate 
i r o n c o n t e n t . The g r a i n form and s i z e are a p p a r e n t l y 
c o n t r o l l e d by the same mechanisms as g a l e n a . In general 
s p h a l e r i t e i s p o i k i l o b l a s t i c a l l y e n c losed by gangue and 
s u l p h i d e s . Framboidal p y r i t e occurs i n an emulsion l i k e 
t e x t u r e i n one s e c t i o n (89-3-62.5) and appears to r e f l e c t an 
o r i g i n s y n g e n e t i c with the p y r i t e . Otherwise boundary with 
p y r i t e i s o f t e n v e r y jagged. O v e r a l l s p h a l e r i t e u s u a l l y 
occurs i n l a y e r s . 
T e t r a h e d r i t e : T e t r a h e d r i t e occurs i n four s e c t i o n s . They 
u s u a l l y occur i n three forms; a) v e r y minor amounts i n a t o l l 
s t r u c t u r e s of p y r i t e . b) banded i n w e l l d e f i n e d boundaries 
with galena and b a r i t e , and showing brown-red i n t e r n a l 
r e f l e c t i o n s , c) Selvages i n i r r e g u l a r boundaries 
(myrmeketic) with b a r i t e and s p h a l e r i t e . They a l s o are 
c h a r a c t e r i z e d by the d i s t i n c t i v e brown-red i n t e r n a l 
r e f l e c t i o n s . 

(Photos of case a, b, and c i n appendix i i ) 
Of economic i n t e r e s t are s e c t i o n s Surf and 89-3-71.7 

where case b and c were noted i n moderate q u a n t i t i e s 
r e s p e c t e d l y . In g e n e r a l the t e t r a h e d r i t e o f t e n rims the 
b a r i t e and have no i n c l u s i o n s . Although minor amounts of 
t e t r a h e d r i t e are found i n p y r i t e a t o l l s t r u c t u r e s i t i s 
e c o n o m i c a l l y i n s i g n i f i c a n t , but i t may have o r i g i n s 
s y ngenetic with galena and s p h a l e r i t e . 
B a r i t e : B a r i t e was the most abundant m i n e r a l i n the samples, 
o c c u r r i n g as euhedral g r a i n s t h a t o f t e n c o n t r o l e d the 



s u l p h i d e g r a i n boundaries. Always decussate 
6. Quartz: Quartz was common throughout the d e p o s i t as rounded 

anhedral g r a i n s . Always decussate 

Paragenesis 
P a r a g e n e t i c a l l y , m i n e r a l s l i k e b a r i t e and q u a r t z appear t o 

have formed p r i o r to s u l p h i d e d e p o s i t i o n , as i s evidenced by the 
p o i k i l o b l a s t i c e n c l o s u r e of the minerals by p y r i t e , galena, and 
s p h a l e r i t e . The p a r a g e n e t i c order f o r the s u l p h i d e phases i s 
i n t e r p r e t e d t o have begun with p y r i t e , f o l l o wed by s p h a l e r i t e , 
t e t r a h e d r i t e , and f i n a l l y g a lena. Textures and s t r u c t u r e s 
p e r c e i v e d i n unmetamorphosed members of the s h a l e hosted group 
c o l l e c t i v e l y i n d i c a t e low temperature metamorphism and melt 
d e f o r m a t i o n . G r a i n s i z e s of s u l p h i d e p a r t i c l e s are e x c e e d i n g l y 
f i n e , and may cause d i f f c u l t i e s i n economic s e p a r a t i o n s . D e l i c a t e 
l a m i n a t i o n , f i n e graded bedding, the presence of s u l p h i d e 
overgrowth, framboidal p y r i t e , a t o l l s t r u c t u r e s , and s o f t 
sediment deformation t e x t u r e s seem to be c o n s i s t e n t with low 
temperature, stagnant b i o l o g i c a l l y i n f l u e n c e d environments. 

B e n e f i c i a t i o n 
In order to achieve the most economic p r o d u c t i o n of the ores 

present i n the Mount Alcock d e p o s i t , s p e c i a l c o n s i d e r a t i o n s 
r e l a t e d to m i n e r a l p r o c e s s i n g must be taken i n t o account. In t h i s 
case of the p r e c i o u s metal m i n e r a l i z e d zones, the ore m i n e r a l s of 
i n t e r e s t are t e t r a h e d r i t e , galena, and s p h a l e r i t e . L i b e r a t i o n of 
these s p e c i e s i s r e l a t i v e l y easy a c c o r d i n g to t h e i r i n t e r g r a n u l a r 
r e l a t i o n s h i p , but i t would i n g e n e r a l r e q u i r e g r i n d i n g t o a mesh 
s i z e of approximately 350 mesh ( t e t r a h e d r i t e may r e q u i r e 500 mesh 
i n some samples). T h i s i n t u r n i s followed by a f l o t a t i o n process 
to separate the i n d i v i d u a l phases. Here, d i f f i c u t i e s may a r i s e i n 
the form of s l i m i n g . * 



C o n c l u s i o n 
From the t e x t u r e and mineralogy of the s e c t i o n s analyzed, 

support f o r the theory of t h i s d e p o s i t being formed i n a t h i r d 
order b a s i n i s presented. A d d i t i o n a l l y , the source of anomalous 
s i l v e r v a l u e s , though not c e r t a i n , can be narrowed down to the 
t e t r a h e d r i t e . Consequently a g e n e r a l i z e d p l a n f o r e x p l o r a t i o n may 
be formed. S p e c i f i c a l l y the Devonian s e c t i o n c o n t a i n i n g b a r i t e 
beds down d i p to the west, as they may grade i n t o a 
s u l p h i d e - b e a r i n g f a c i e s as they approach a vent. O v e r a l l , the 
d e p o s i t i s a sediment hosted submarine e x h a l a t i v e d e p o s i t , and i t 
i s apparent t h a t t h i s important c l a s s of base metal s u l p h i d e 
d e p o s i t i s now w e l l represented i n B r i t i s h Columbia. 
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Appendix i : D e t a i l d e s c r i p t i o n s of each s e c t i o n , 
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'v-s. 

A c -



•^>^<^^X^_ , ^ ti.'V. cr'-vX £_ 



ROCK DESCRIPTIONS SAMPLE NUMBER ~^^/X 

LOCATION/PURPOSE -

MEGASCOPIC DESCRIPTION -

MICROSCOPIC DESCRIPTION -

phases present 

/97 

areal X 

' :=V-. ,^iv^3. - ^ . - s t - . A ^ v ^ ^ X<£_-y. -X-o, -r 



^ -

Q^" X e _ - o 

C_p -&X, «̂ ,cN'&> *i 

— - x K « _ -

"Oi^vi-^XX v̂ , <r̂ "X ejx^ c ^ ^ ^ ^ ^ . CoN^£a\<-N 

X ^ ' nX X ^ c_£=i<re_ X i e X s t ^ Q ^ X ^ -^er-'N\«_ 

VK-fc,N<A<r*NN*«^ ^ *n -fc. &. O . QjX^r^. 

^ \ X x -*^ o c - ^ ^ ^ - ^ 

V\x^"s 

^ X 
T XXX 

CJ*=><N X ^ e_ X ^ ^ c s X , ; P 

X ^ o o v_x<r \ - NT-<eJcX 



ROCK DESCRIPTIONS 
SAMPLE SOMBER 

LOCATIOH/PURPOSE -

MEGASCOPIC DESCRIPTION " V 

MICROSCOPIC DESCRIPTION -

phases present areal X 

V 
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*C?-g, \Vv -%>. -g- c. . *v.-t=>-><. x <r*x 

V <rx Via. -~-k̂ £_ <=• ^ 

V \ ^ s v -̂.̂ .-c—*- -=>\te. *> .O^s >* « OA ^ 



SAMPLE NUMBER g p k - - \.<=> -\ 
ROCK DESCRIPTIOHS 

LOCATION/PURPOSE - ^ ^ g. V ^ O . ^ 

MEGASCOPIC DESCRIPTION - ^ — ^ ^ 

MICROSCOPIC DESCRIPTION -

phases present areal X 

9-
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ROCK DESCRIPTIONS SAMPLE NUMBER 

LOCATION/PURPOSE -

MEGASCOPIC DESCRIPTION - \ ^ ^ \ ^ ^ 

MICROSCOPIC DESCRIPTION -

phases present areal X 

•3L 

-x "* 

/97 



X*=>W>^ C I X V A ^ S ^ . ̂  ^ ^ X « L « X V A V 

•six «=- V.e.cX\ 

-—̂ » "v. • ^ c X ̂  — o " ^ -

Ct*«>tX srvci^ . e=~^y=s •sr^n. "=̂ <r -&X -C-v̂ s 
"X^o^.^ x V ^ W <̂ >̂ cr̂ <_N. N_s,̂ e.«=> 
X i ^ \ q_ OCiN "V-i«j 

., _. . 



ROCK DESCRIPTIONS SAMPLE NUMBER _ ^""S 

LOCATION/PURPOSE - ^ x' 

MEGASCOPIC DESCRIPTION -

MICROSCOPIC DESCRIPTION -

phases present 

Cs»a»̂ e_«x-t» 
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areal X 

2 ^ 

V\x^ c \ s o , - ^ O s f i - x^TvX^ 



N C— 

v̂ e_-«5̂ <e_-<r W ^ X r ^ V O v - x „"ia l«r»->£ i v^«JV\ 

^ x. JNNWO ^ \ . C S 

- ~ x - ^ ^ o . o - x . ^ o . ^ - ^ 

v e c-^^^Nv-ss.^ , VX ivX\^_^ -

X^ "v-XX 0 -sX^NX^, , 



ROCK DESCRIPTIONS SAMPLE NUMBER <& C\— ̂  -

LOCATION/PURPOSE - O c ^ W W ^ V a N ^ x ^ . ^ 

. ̂ ^ ^ ^ ^ ^ " ^ | j 

MEGASCOPIC DESCRIPTION -

MICROSCOPIC DESCRIPTION -

phases present areal Z 

/97 



-PPendix i i : M i c r o p h o t o g r a p h s of m i n e r a l o g y and s t r u c t u r e s 

Pyritic atoll structures with tennantite core with galena and 

sphalerite grains enclosed in barite. Sasple: 89-3-75,3 | ^ n t l c a t c 1 1 structure with tennantite core, aay be interpeted 

as Mineralized bacteria. Saiple: 89-9-85 

Pyritic aton struct., « r r ^ . g H i D 0 , ^ -

sphalerite. Saiple: 89-9-85 



galena and sphalerite. Satple 89-6-62.5 



inclusions with galena, Present for colour comparison sphalerite- tinor grain, Saiple: 
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