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PORPHYRY CU-MO-AU MINERALIZATION AT ISLAND COPPER, VANCOUVER ISLAND, B.C. 
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Fleming 4 , J ,  Himes', M.D., Leitch', C., Reeves 4 , A. 

The Is land Copper deposit, operated by WP-Utgh Mines Ltd. on nortnern Vancouver Islana, i s  an is land 
arc-type porpkyry Cu-Ho-Au deposi t  t h a t  resul ted from the i ntrus ion o f  a *180 Ma rhyodaci t e  d i  ke-1 i ke 
body i n t o  comagmatic basalts, andesites and pyroc last lcs  o f  the mid-Jurassic Bonanza Volcanics. 
I n i t i a l  estimated ore  reserves were 283 m i l l f o n  tons of o re  a t  0.52% Cu and 0.0178 Mo. The geology of 
the deposit has been substant ia l ly  c l a r f f i e d  i n  recent years. Research studies (0. Arancibia, Ph.0. 
thesis, i n  prep.), as wel l  as p i t  and surface mapping and core logging by company geologists, form the 
basis f o r  the advances presented herein. 

Current geological knowledge suggests t h a t  the porphyry system evolved from an early, probably j uven i l e  
fluid-dominated, stage, t o  one s t rongly  inf luenced by meteoric waters, as the main heat source cooled 
and fu r the r  i n t rus ion  and brecc iat lon took place. A t  l eas t  three main stages of a l t e ra t i on -  
mineralf  zat ion have been d i f f e ren t i a ted .  

(1) An E a r l  Sta e re la ted  t o  the main i n t r u s i o n  of rhyodacite porphyry, involved the develop- 
ment-ily progressi ng zones:. a) a stockworked core' o f  quartz-magneti te-amphi bol  e-Na 
plagioclaseg b )  a b i o t i t e m a g n e t i t e  zone w i t h  chalcopyrite, p y r i t e  and molybdenite; c )  a 
c h l o r i t e  zone w i t h  p y r i t e  and minor chalcopyrite; and d) an outermost epidote zone. A l l  are 
developed i n  Bonanza Volcanic rocks except the quartz-amphibole-magnetite core which, i n  
addit ion, formed along the  margins of the rhyodacite porphyry. The b i o t i t e  a l terat ion,  along 
w i t h  t he  main copper mineral izat ion,  p a r t l y  overpr inted the quartz-magnetite-amphibole core. 

( 2 )  A s t ruc tu ra l l y - con t ro l l ed  Intermediate Stage, superimposed upon the e a r l i e r  assemblages, was 
re la ted t o  the emplacement o f  a quartz stockwork and i s  characterized by se r i c i t e ,  c h l o r i t e  
and k a o l i n i t e  a$semb?ages, efth ?ocs? caixefatrdtfons or' pyr i te ,  m lybden i te  and chalcopyrite. 
It i s  mainly developed i n  the rhyodacite porphyry and immediate wallrocks. Much o f  the 
c h l o r i t e  overpr in t  cu r ren t l y  observed i n  the p i t  could have been associated w i th  t h i s  stage. 

( 3 )  A La: Stage, re la ted  t o  the emplacement o f  breccias under extremm base-leaching condit ipns, 
i s  c aracter ized by pyrophyl l i te ,  kaol fn i te ,  s e r i c i t e  and dwnort fer i te.  Further low tempera- 
tu re  a1 t e r a t i o n  episodes included "Ye1 low Dog" ankerf t e - c a l c i t e  veining, widespread z e o l i t e  
development, and the p r e c i p i t a t i o n  o f  remobil ized carbon-bearing organic compounds. 

The bulk  of copper minera l izat ion was introduced dur ing the ea r l y  stage, t o  be fol lowed by the main 
episode o f  molybdenum. Almost a l l  o f  the copper occurs f n  the form o f  chalcopyrite, predominantly 
hosted by b i o t i t i z e d  E3onanza Volcanics. 

Cold production since productfon s ta r ted  i n  1971 1s about 880,000 02. Au, w i t h  an annual average output 
s l i g h t l y  higher than 50,000 or.  Au. ?'his renders Is land Copper one o f  the  largest  gold producers i n  
B r i t i s h  Columbia. Average head-grade i n  the deposit is about 0.22 ppm Au, w i t h  large volumes assaying 
i n  excess o f  0.4 ppm Au. Only 501 o f  the gold i s  recovered i n  the  copper concentrate, which averages 
25% Cu and 8 ppm Au. Studfes on gold occurrence, gold-contoured values from blast-hole samples, and 
bulk sampling t e s t s  ind icate t h a t  go ld was essen t ia l l y  associated w i t h  the ea r l y  and intermediate 
stages o f  alteration-rnfneralfration, although i t  1 s  not c lear  whether go ld  of the l a t t e r  stage was 
introduced fn to  the system a t  t h a t  t ime o r  remobil ized from a a r l f e r  mineral izat fon.  Gold has been 
observed i n  the nat ive form, as micron-sized inclusions i n  chalcopyr i te,  pyr i te ,  molybdeni t e  and 
s i  1 icates. 

Certain features, such as the p o s i t i v e  co r re la t i on  between gold and copper, the ove ra l l  associat ion o f  
gold w i t h  the potassic ( b i o t i t e - r i c h )  a l t e r a t i o n  zone, and the h igh content o f  magnetite i n  t h e  system 
(+8% vol.), are cha rac te r i s t i c  of most known gold-r ich porphyry copper deposits. 
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