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designed to allow maps w i t h different types of information to be 
readi ly produced. 
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The Windy C r a g g y massive sulphide deposit is w i t h i n the 
allochthonous Alexander terrane of the Insular tectonic belt i n 
extreme northwestern B r i t i s h C o l u m b i a . Host rocks are a volcano-
sedimentary succession of mixed graphit i c a r g i l l i t e s and mafic 
pillowed and massive volcanic flows of Upper Triass ic age that 
have been intruded by mafic volcanic dikes and s i l l s . The deposit 
consists of two or more sulphide bodies that have been folded, 
faulted, and possibly sheared in places. Reserves current ly (end of 
September, 1989) are 120 m i l l i o n tons grad ing 1.9% copper wi th 
values in gold, s i lver , cobalt, and zinc. This reserve figure is a 
m i n i m u m , as a l a r g e p a r t o f t h e d e p o s i t h a s n o t b e e n 
systematical ly dr i l l ed . M i n e r a l i z a t i o n consists predominantly of 
massive pyrrhotite and/or pyr i te w i t h lesser cha l copyr i te and 
magnet i te . M i n o r a n d t race m i n e r a l s i n c l u d e s p h a l e r i t e , 
arsenopyrite, galena, va l l e r i i t e , marcas i t e , cuban i te , c oba l t i t e , 
gold, electrum, and nat ive s i lver . Gangue minerals are quartz , 
ch lor i te , ca l c i te , a n k e r i t e , s i d e r i t e , s t i l p n o m e l a n e , b i o t i t e , 
graphite, hematite, h is inger i te , and cordier ite . M i n e r a l i z a t i o n 
comprises massive sulphide , stringer/stockwork, and f inely bedded 
to laminated su lph ides a n d e x h a l i t e s . M i n e r a l i z a t i o n occurs 
wi th in both the volcanic and sed imentary rocks and therefore 
displays s i m i l a r i t i e s w i t h the " B e s s h i - t y p e " class of mass ive 
sulphide deposits. 
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Hydrothermal mounds, chimneys, and spires occur at 2000 m 
water depth in the Southern Trough of Guaymas B a s i n , central 
G u l f of Ca l i f o rn ia . M a n y of these structures are act ively vent ing 
hydrothermal f luid in excess of 300°C. The hydrothermal m i n e r a l 
precipitates are composed predominantly of carbonates (calcite, 
aragonite), sulfates (anhydrite , barite), si l icates (amorphous s i l i ca , 
s t evens i te ) , m e t a l s u l f i d e s ( p y r r h o t i t e , m a r c a s i t e , p y r i t e , 
sphalerite, wurtz i te , galena, isocubanite, and chalcopyr i te ) a n d 
iron oxides. F l u i d inclusion microthermometric measurements 
made on pr imary inclusions in calcite from ind iv idua l chimneys 
give mean trapping temperatures from 213 to 277"C and sa l in i t ies 
of 4.1 to 5.8 e q u i v a l e n t w e i g h t p e r c e n t N a C l . T r a p p i n g 
temperatures are in good agreement w i t h temperatures of vent ing 
hydrothermal f luid measured wi th A l v i n ' s thermocouple probe. 
F l u i d inclusion sa l in i t i es , however , cannot he reconci led w i t h 
sa l in i t i es measured f rom the present ly v e n t i n g fluids. T h i s 
suggests that f luid inc lus ion studies can be used to de l ineate 
temporal and spat ial var iat ions in vent f lu id chemistries. M i n e r a l 
assemblages , compos i t ions of i n d i v i d u a l m i n e r a l s , and f l u i d 
inclusion measurements can be explained best by m i x i n g of hot 
end-member hydrothermal f luid with cold ambient seawater. Most 
minerals are precipitated at the vent site largely in response to 
decreasing temperature induced by m i x i n g wi th seawater. 
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L i q u i d hydrocarbon-bearing inclusions of var iab l e shape (e.g., 
s p h e r i c a l , b o w l i n g p i n , rod, a n d h i g h l y i r r e g u l a r ) o c c u r i n 
hydrothermal minera l s of chimneys and mounds in the southern 
t rough of G u a y m a s B a s i n , c e n t r a l G u l f o f C a l i f o r n i a . T h e 
inclusions are preferent ia l ly trapped i n amorphous s i l i ca w h i c h 
occurs as spheru les and 0.01 m m e n c r u s t a t i o n s on s u l f i d e s , 
sulfates, and carbonates. The inclusions are p r i m a r y and were 
trapped dur ing , not after, m i n e r a l growth. The inclusions are both 
two-phase ( l iquid hydrocarbon and vapour/gas) and three phase 
( l iquid hydrocarbon, aqueous f luid and vapour) , and range from 
2 to 50 microns i n d iameter . The large range in hydrocarbon and 
aqueous f luid contents indicates that the hydro thermal f lu id and 
h y d r o c a r b o n s w e r e n e v e r a h o m o g e n e o u s s o l u t i o n b u t 
hydrocarbons were t r a n s p o r t e d as i m m i s c i b l e a n d , p o s s i b l y , 
solvated forms. The hydrocarbons v a r y i n colour from deep to pale 
orange-brown and fluoresce yel low d u r i n g excitat ion by u l t rav io le t 
l i ght , ind icat ing a condensate composit ion. Measurab le quant i t ies 
of hydrocarbons w i t h i n inclusions could not be isolated by solvent 
extract ion upon m i n e r a l d issolut ion, which suggests that the more 
v o l a t i l e components p r e d o m i n a t e . T w o - p h a s e h y d r o c a r b o n 
inclusions homogenized at temperatures r a n g i n g from 75 to 190°C; 
an unknown correction must be appl ied to obtain true t rapp ing 
temperatures. However , the true t rapp ing temperatures of these 
inclusions was determined by measur ing t r a p p i n g temperatures 
for adjacent aqueous inclusions, which range from 116 to 226°C. 
Geochemical model l ing us ing these temperatures indicates t h a t 
the amorphous s i l i ca was deposited from the h y d r o t h e r m a l f lu id by 
conductive c oo l ing a n d m i x i n g w i t h a m b i e n t s e a w a t e r . The 
temperatures required for the formation of modern petroleum in 
the Guaymas B a s i n appear to coincide w i t h those required for the 
abundant precipitat ion of amorphous s i l i c a i n the G u a y m a s B a s i n 
hydrothermal system. 
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The Francoeur mine, located i n the township of Beauchaste l , 
is presently the only gold producer in the western portion of the 
R o u y n - N o r a n d a d i s t r i c t . O r i g i n a l l y d i scovered in 1923 a n d 
off icially re-opened in 1988, it is shared equal ly by Les Ressources 
Min ieres Rouyn Inc. and M i n e r a i s Lac Ltee . 

The deposit is s i tuated in the B l a k e R i v e r G r o u p a l o n g a 
regional E - W inverse shear zone known as the Francoeur -Wasa 
shear (FWS). T h i s hundred-metre-wide shear dips 35° to 55° to the 
north. The mine l ithologies are oriented E - W , and include mafic to 
intermediate volcanics, a large diorite in t rus ion , and red aphani t i c 
dykes. These dykes are syn-tectonic and occur dominant ly i n the 
most intensely sheared u n i t s . The r e g i o n a l s c h i s t o s i t y , a lso 
oriented in an E - W direct ion, dips steeply to subvert i ca l ly to the 
north. 

The p r e s e n t l y - e x p l o i t e d gold m i n e r a l i z a t i o n c o n s i s t s of 
disseminated pyr i te localized i n three d ist inct shear zones w i t h i n 
the F W S envelope. The host rocks are intensely hematized and 
carbonatized. Carbonat ized rock and most of the gold appear to be 
restricted to th in mylonite zones that formed at the expense of the 

30 


