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The M i t c h e l l C r e e k - S u l p h u r e t s C r e e k p r o p e r t y i s s t r u c t u r a l l y complex and 
consists of a number of thrust faults p lac ing units of d i f ferent l i tho logy , a l t e r a t i o n 
and m i n e r a l i z a t i o n i n juxtapos i t i on . The m o s t prominent s t r u c t u r e i s the Sulphurets 
Thrust F a u l t , wh i ch c a r r i e s a s i l l c omplex over h y d r o t h e r m a l l y a l t e r e d sed iments . 

The upper thrust unit cons i s t s of a s e r i e s of t r a n s g r e s s i v e s i l l s of m o n z o n i t i c / 
syenitic aspect wh i ch are i n t r u s i v e into a sequence of v o l c a n i c s faulted against 
arenaceous sed iments . The vo l can i c r o c k s are p r e d o m i n a n t l y andes i t i c i n c h a r a c t e r 
with subordinate dac i t i c f lows , agg lomerates and a g g l o m e r a t i c tuffs wh i ch a r e m o r e 
frequent i n the upper part of the vo l can i c u n i t . M e t a s o m a t i c phenomena, p a r t i c u l a r l y 
potash m e t a s o m a t i s m , are w idespread but m i n o r , being p r o m i n e n t only along shears 
that are present i n the unit and w h i c h are r e l a t e d to the Sulphurets F a u l t . 

The Sulphurets F a u l t i s a zone of movement r a t h e r than a d i s c r e t e d iscont inui ty 
and c o m p r i s e s a c omplex in te rd ig i ta t i on of andes i t i c and m o n z o n i t i c uni ts wi th 
s i l i ceous rep lacement units that are c h a r a c t e r i s t i c of the h y d r o t h e r m a l assemblages 
below the fau l t . In the movement zone, there i s a s t r ong , c l o s e l y spaced c leavage 
developed. 

By f a r the l a r g e s t unit i n the proper ty i s the r e g i o n a l h y d r o t h e r m a l l y a l t e r e d 
assemblage wh i ch exhibi ts m a r k e d but r e g u l a r v a r i a t i o n i n a l t e r a t i o n type . The 
rock units are not c l e a r l y recognizable i n m a n y cases but, where found, c o m p r i s e 
s i l tstones and greywackes w i th m i n o r p r e - a l t e r a t i o n s i l i c e o u s i n t r u s i v e s . There i s 
cons iderable s t r u c t u r a l c omplex i ty i n this un i t . A l a r g e boss of a f ine gra ined 
i n t r u s i v e of syenit i c aspect w i t h assoc ia ted s a t e l l i t i c dykes i s cut by a s i l i c i f i e d 
shear zone and i s i t s e l f cut by a s u b s i d i a r y t h r u s t w h i c h c a r r i e s par t of this 
i n t r u s i v e over h y d r o t h e r m a l a s s e m b l a g e s . In add i t i on , a wedge of agg lomerates , 
f lows and sediments i s faulted into the h y d r o t h e r m a l a s s e m b l a g e s and only a l t e r e d 
along thin arcuate s h e a r s . 

The reg iona l a l t e ra t i on a l luded to above, c o n s i s t s of a s e r i c i t i c assemblage 
that i s c rude ly zoned around a dome or core of intense s i l i c i f i c a t i o n , c entred i n 
the v i c i n i t y of D. D . H . #68-5 ;and 6. T h i s c o m p r i s e s a c o r e of aphani t i c , c h e r t y 
m a t e r i a l that passes outwards through a dense s tockwork of quar t z ve ins into a 
s p a r s e l y ve ined zone. The s e r i c i t i c assemblages f o r m a c rude envelope to this 
s i l i ceous dome, despite compl i ca t i ons produced by fau l t ing a s s o c i a t e d w i t h the 
steepening of a w e s t e r l y dipping thrus t f au l t . The c leavage i n the s c h i s t s defines 
a fo ld s t ruc ture plunging steeply to the nor thwest . 

The s e r i c i t i c a l t e r a t i o n does not appear , on the s c a l e of m a p p i n g , to be 
re la ted to known i n t r u s i v e s and t r a n s e c t s l i t h o l o g i c a l b o u n d a r i e s . Away f r o m the 
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s e r i c i t i c a l terat ion there i s p e r v a s i v e s i l i c i f i c a t i o n but only subordinate ch lo r i t e 
and s e r i c i t e . P y r i t e i s ubuiquitous i n this unit and w i l l be r e f e r r e d to i n a l a t e r 
sect ion . 

The t h i r d m a j o r s t r u c t u r a l unit present i s one c o m p r i s i n g sediments and 
m a r k e d l y porphyr i t i c i n t r u s i v e s . It i s faulted against the h y d r o t h e r m a l l y 
a l tered assemblages but has i t s e l f escaped s igni f i cant a l t e r a t i o n except i n the 
v i c i n i t y of the fault zone. The sediments are ch ie f l y s i l t s tones , sandy s i l t stones 
and a r g i l l i t e s that are fo lded into i n c l i n e d a s y m e t r i c f o l d s . The p o r p h y r i t i c 
in t rus ives are v a r i e d i n c h a r a c t e r and cons i s t of an extensive s i l l of orthodase 
porphyry cut by l a t e r hornblende p o r p h y r i t e . 

The three units d e s c r i b e d have dif ferent s t r u c t u r a l and a l t e ra t i on types . 
The upper thrust sheet i s cut by a number of f au l t s , i n t e r p r e t e d as sp lays assoc ia ted 
with the Sulphurets F a u l t . P o t a s h m e t a s o m a t i s m i s r e l a t e d to some of these faults 
which a l so possess subordinate q u a r t z - p y r i t e a l t e r a t i o n . There i s a low grade 
reg ional , i s o c h e m i c a l , m e t a m o r p h i s m present i n this sheet. 

With in the Sulphurets F a u l t zone, there i s an i n t e r d i g i t a t i o n of l i t h o l o g i c a l 
and a l terat ion types of both the o v e r l y i n g thrus t block and the u n d e r l y i n g h y d r o -
t h e r m a l a s s o c i a t i o n wi th a p e r v a s i v e and m u l t i - d i r e c t i o n a l f r a c t u r e and c leavage 
pattern developed. 

The h y d r o t h e r m a l assemblage i s c h a r a c t e r i z e d by the incons i s tent development 
of f rac tures and c leavage i n the s i l i c i f i e d rep lacement u n i t s . The except ion to this 
i s the s e r i c i t i c assemblages where there i s a p e r v a s i v e set of x l e a v a g e s present and 
some c r o s s f r a c t u r i n g r e l a t e d to f o ld ing . 

The t h i r d tectonic unit shows evidence of f r a c t u r i n g a s s o c i a t e d w i t h fault 
patterns but there i s l i t t l e evidence of w i d e s p r e a d de format ion and m e t a m o r p h i s m . 

Sulphide m i n e r a l i z a t i o n i s w idespread i n the p r o p e r t y but over m u c h of the a r e a , 
i t i s b a r r e n of va luable m e t a l s . The upper t h r u s t block c a r r i e s low, but w i d e s p r e a d " 
amounts of copper m i n e r a l i z a t i o n averag ing about 1/2% to 1% C u . The a r e a of 
m i n e r a l i z a t i o n i s s p a t i a l l y assoc ia ted wi th the monzon i t i c s i l l s and shear zones 
t ransect ing the s i l l s , h y b r i d i s e d s i l l s and andes i tes . The depth of the zone i s 
l i m i t e d by the Sulphurets F a u l t but the m i n e r a l i z a t i o n i s suf f i c ient ly w i d e s p r e a d 
to perhaps w a r r a n t fur ther examinat i on . 

The Sulphurets F a u l t Zone w h i c h was d r i l l e d i n part i n 19,62, 1968, i s 
c h a r a c t e r i z e d by the same type of m i n e r a l i z a t i o n as the upper thrus t b lock , though 
there m a y be some enr i chment f r o m the i n t e r d i g i t a t i o n of s i l l s and rep lacement 
r o c k s . It i s suggested that th is enr i chment o c c u r r e d at e levated t e m p e r a t u r e s and 
p r e s s u r e s dur ing the t h r u s t m o v e m e n t s . 

Mo lybdenum m i n e r a l i z a t i o n r a r e l y occurs i n s p a t i a l a s s o c i a t i o n wi th copper 
m i n e r a l i z a t i o n . There i s , however , a s igni f i cant M 0 S 2 showing i n the Ross c l a i m s . 
The molybdenite o c curs i n f r a c t u r e s and thin d i s s e m i n a t i o n s i n the s e r i c i t e s ch is t 
"envelope" a round a s i l i c i f i c a t i o n " d o m e " or " c o r e " . The r e s u l t s of d r i l l i n g and 
f i e l d mapping appear to ind i ca te that though M 0 S 2 i s w i d e s p r e a d , i t f o r m s zones 
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that do not possess s igni f icant length or breadth . The extens ive , and spec tacu lar 
p y r i t i c zones (averaging 3% to 5% pyrite) i n the h y d r o t h e r m a l zone that c a r r y 
trace copper m i n e r a l i z a t i o n are of no economic s i gn i f i ca nce . They a r e c o n s i d e r e d 
to be due to " s u l p h u r i z a t i o n " of a reg iona l unit i n w h i c h i r o n was r e - a r r a n g e d and 
f ixed wi th s u l p h u r . 

T h i n f r a c t u r e s o c cas iona l ly c a r r y apprec iab le amounts of copper m i n e r a l i z a 
t ion but are l i m i t e d i n extent and w i d t h . A zone of b a r y t e - c a l c i t e - q u a r t z ve ins 
found i n the e a s t e r n p a r t of the p r o p e r t y i s about 400 1 w i d e . The v e i n s y s t e m i s 
r e la ted to c r o s s f l e x i n g of a w e s t e r l y plunging a s y m e t r i c f o l d . Wide ve ins w i t h 
s igni f i cant amounts of m i n e r a l i z a t i o n a r e l a c k i n g , although prev ious i n v e s t i g a t o r s 
repor ted good g o l d / s i l v e r va lues over n a r r o w w i d t h s . 
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