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T h o l e i i t i c metabasaltic p i l l o w lavas e i t h e r enclose 
or u n d e r l i e a number of c u p r i f e r o u s massive s u l f i d e 
deposits near Anyox, B r i t i s h Columbia. The Hidden 
Creek, Double Ed, and Bonanza copper deposits are 
three volcanogenic massive p y r i t e - p y r r h o t i t e - c h a l c o -
p y r i t e orebodies which have a t t r a c t e d mining and ex
p l o r a t i o n investment at Anyox since the e a r l y 1900s. 
The Hidden Creek deposit i s c h a r a c t e r i z e d by t a b u l a r , 
c u p r i f e r o u s i r o n s u l f i d e bodies that l i e conformably 
along a major volcanic-sedimentary contact. A l a r g e 
zone of a l t e r e d metabasalt s t r a t i g r a p h i c a l l y under
l i e s the s t r a t i f o r m s u l f i d e l a y e r s . Epigenetic s u l -
f i d e - b e a r i n g quartz stockworks crosscut the a l t e r a 
t i o n zone and extend to the base of the o v e r l y i n g 
s t r a t i f o r m deposits. The Double Ed and Bonanza de
p o s i t s are enclosed i n p i l l o w e d metabasaltic lava 
and occur 150 m s t r a t i g r a p h i c a l l y below the main v o l 
canic-sedimentary contact at Anyox. These two depos
i t s are narrow, p i p e - l i k e orebodies that are conform
able with t h e i r metavolcanic host rocks. Small a l 
t e r a t i o n zones are associated with each deposit. 
Major element geochemical analyses show that the 
o r i g i n a l b a s a l t i c magma was t h o l e i i t i c . Comparison 
of analyses between the a l t e r e d and unaltered meta-
b a s a l t s defines chemical trends which accompanied 
rock a l t e r a t i o n by hydrothermal f l u i d s . A l t e r e d 
b a s a l t s have r e t a i n e d i r o n , s u l f u r , and magnesium, but 
have l o s t calcium, s i l i c a and sodium. Trace element 
analyses reveal weak to strong copper enrichments i n 
the a l t e r e d rocks. Y, Nb, Cr, Zr abundances i n the 
unaltered metabasalt i n d i c a t e that the ore deposits 
formed i n a back-arc ocean ba s i n . Trace element con
tents i n the metamorphosed chert l a y e r , along the 
volcanic-sedimentary contact at the Hidden Creek 
Mine, show that there was l i t t l e e x h a l a t i v e d i s p e r s i o n 

of metals away from the orebodies. 
Environment of ore formation i s s i m i l a r i n the depos
i t s . Sea water was cycled i n t o a geothermal system 
w i t h i n the v o l c a n i c p i l e ; i t was heated and under
went reduction and chemical exchange with the b a s a l 
t i c rocks w i t h i n the hydrothermal system. The ore 
s o l u t i o n s perc l a t e d s lowly onto the sea f l o o r and 
accumulated i n depressions near the fuinaroles. Cap
ping by lava flows or sediments preserved the depos
i t s from erosion. S i m i l a r c u p r i f e r o u s massive s u l 
f i d e deposits are found at Ltfkken, Norway; Bcsshi, 
Japan; Cyprus; Whalesback Mine, Newfoundland; and 
Goldstream, B r i t i s h Columbia. 
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Massive sulphide deposits have been known i n the 
southern Coast Mountains of B.C. f o r more than h a l f 
a century, p r i n c i p a l l y through the B r i t a n n i a depos
i t s from which a t o t a l of 53 m i l l i o n tons of ore 
were produced grading 1.1% Cu, 0.65% Zn, 0.20 oz 
Ag/ton and 0.02 oz Au/ton. Recent work has shown 
that some of these, i n c l u d i n g the B r i t a n n i a and 
Seneca deposits, are of volcanogenic o r i g i n , whereas 
controversy surrounds the o r i g i n of others such as 
the N o r t h a i r deposits. 
Lead isotope abundances f o r many of these deposits 
c l u s t e r near the mean c r u s t a l growth curve and the 
geochron, with d i s p e r s i o n l i t t l e more than e x p e r i 
mental e r r o r . This u n i f o r m i t y of lead isotope r a 
t i o s encompasses (1) w i t h i n - d e p o s i t u n i f o r m i t y , (21 
u n i f o r m i t y among deposit types (volcanogenic, skarn, 


