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K i l l e r Gossan G r i d J no/ 
Summary Report on the 827428 

D e t a i l e d mapping o£ the K i l l e r Gossan a r e a was conducted d u r i n g a 22 day 
p e r i o d (June 1987) by P. MacRobbie ( a s s i s t a n t s - T. P i l g r i m and P. 
Postu k ) u s i n g Mt. S i c k e r G r i d L37E t o L50E, 1+83S t o 10+00S, a l o g g i n g road and 
Highway 1. 

Mapping was done a t 1:1000 s c a l e i n the f i e l d and p l o t t e d a t 1:2500 
s c a l e . Lithogeochem samples PTL-1 to PTL-96 were c o l l e c t e d a p p r o x i m a t e l y 
e v e r y 50m, u n l e s s a l r e a d y sampled (Min-En, Minnova Standard Package). 

B e f o r e the g r i d was c u t , S. K i l b r e a t h (1985) mapped the a r e a u s i n g 
a i r p h o t o s , l o g g i n g roads and c r e e k s . The most r e c e n t mapping was done because 
of new s t r u c t u r a l and s t r a t i g r a p h i c i n t r e p r e t a t i o n s . 

The mapped a r e a c o v e r s the c o n t a c t between the s t e e p l y d i p p i n g , m a f i c , 
pyroxene and f e l d s p a r p h y r i c a s h / c r y s t a l / l a p i l l i t u f f s and minor b r e c c i a s of 
the N i t i n a t F o r m a t i o n and the o v e r l y i n g , o v e r t u r n e d , f e l s i c t o i n t e r m e d i a t e , 
a s h / c r y s t a l t u f f w i t h minor i n t e r b e d d e d c h e r t y t u f f s of the Myra F o r m a t i o n . 
T h i s c o n t a c t i s s i g n i f i c a n t s i n c e t h i s s t r a t i g r a p h i c l e v e l h o s t s the H-W 
d e p o s i t a t B u t t l e Lake. The N i t i n a t r o c k s l i e w i t h i n the hinge a r e a and the 
Myra r o c k s w i t h i n the n o r t h l i m b of the major, WNW s t r i k i n g , a n t i c l i n a l 
s t r u c t u r e on the Mt. S i c k e r P r o p e r t y . T h i s s t r a t i g r a p h y has been c u t by sy n -
v o l c a n i c QFP dykes and J u r a s s i c / T r i a s s i c d i o r i t e s i l l s and dykes. A 
d e s c r i p t i o n of each mappable u n i t f o l l o w s . 

The h i g h e s t s t r a t i g r a p h i c u n i t c o n s i s t s of f e l s i c t o i n t e r m e d i a t e , 
f e l d s p a r p h y r i c t o a p h y r i c ash t u f f w i t h minor i n t e r b e d d e d c h e r t and c h e r t y 
t u f f . T h i s u n i t i s exposed on b a s e l i n e 1+83S between L40E and L41E and a g a i n 
near L46E. C h e r t y t u f f s have a dark b l u i s h g r e y f r e s h s u r f a c e , are p o s s i b l y 
l a m i n a t e d (<l~25mm) and c o n t a i n up t o 10%, <5mm dark green, c h l o r i t i c s t r e a k s 
which may r e p r e s e n t f l a t t e n e d l a p i l l i , as w e l l as t r a c e f i n e - g r a i n e d 
d i s s e m i n a t e d p y r i t e . The i n t e r b e d d e d t u f f s a re l i g h t t o dark green, 
s i l i c e o u s , a p h y r i c f i n e a sh t o f e l d s p a r p h y r i c ashes w i t h up t o "20%, <_lmm 
f e l d s p a r s . The t u f f c o n t a i n s up to 2% f i n e - g r a i n e d d i s s e m i n a t e d pyr i t e and i s 
weakly t o mo d e r a t e l y c h l o r i t e + s e r i c i t e a l t e r e d . Bedding i n d i c a t e s 40 d i p s 
to the s o u t h . 

T h i s u n i t i s u n d e r l a i n by a s u c c e s s i o n of i n t e r m e d i a t e t o m a f i c t u f f s 
d i v i d e d i n t o t h r e e mappable u n i t s , from base t o t o p : i n t e r m e d i a t e t o m a f i c , 
f e l d s p a r p h y r i c , l a m i n a t e d f i n e ash and c r y s t a l t u f f w i t h minor c h e r t / c h e r t y 
t u f f , an i n t e r m e d i a t e f e l d s p a r +_ q u a r t z phyr i c c r y s t a l t u f f and a m a f i c t o 
i n t e r m e d i a t e c r y s t a l / a s h t u f f . 

The l a m i n a t e d i n t e r m e d i a t e t o ma f i c t u f f s c o n s i s t of w e l l l a m i n a t e d , 4 t o 
20mm wide, l i g h t t o medium green, f i n e t o u l t r a f i n e ash w i t h 1-2%, <_1. 5mm 
f e l d s p a r s and 2-3%, <_2mm rounded q u a r t z i n t e r l a m i n a t e d w i t h and b r e c c i a t e d 
w i t h i n ( s o f t sediment d e f o r m a t i o n ) l i g h t t o dark green, m a f i c t o i n t e r m e d i a t e 
c r y s t a l / a s h t u f f w i t h 30%, <1 to 2.5mm f e l d s p a r c r y s t a l s ( i . e . PM87-18). 
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Two lit- h o g e o e h e f f l i e a l samples i n d i c a t e a n d e s i t i c c o m p o s i t i o n , These t u f f s a r e 
weak t o m o d e r a t e l y c h l o r i t i z e d and c o n t a i n r a r e l a p i l l i and t r a c e to 3%, f i n e 
to medium g r a i n e d p y r i t e . Rocks a t the K i l l e r Gossan a r e v e r y s i m i l a r ( i . e . 
PM87-06). 

The K i l l e r Gossan c o n s i s t s of m a f i c , f i n e t o co a r s e c r y s t a l / a s h and 
l a p i l l i t u f f c h a r a c t e r i z e d by p e r v a s i v e , moderate c h l o r i t i z a t i o n and weak to 
moderate e p i d o t i z a t i o n ( v a r i a b l e replecement of f e l d s p a r c r y s t a l s and 3 to 5% 
round and e l o n g a t e b a l l s and patches up t o 8cm i n d i a m e t e r ) , w i t h 30-50%, <1¬
1.5mm f e l d s p a r c r y s t a l s and up t o 15%, dark green, f l a t t e n e d , c h l o r i t i c 
l a p i l l i (1 x 3mm t o 3 x 2 5mm). The l a p i l l i t u f f s (PM87-06) c o n t a i n up to 20¬
30% c h e r t and ash t u f f f r a g m e n t s . These t u f f s c o n t a i n 2 t o 5%, d i s s e m i n a t e d 
f i n e t o medium g r a i n e d p y r i t e w i t h up t o 20%, 1 to 10mm wide p y r i t i c 
s t r i n g e r s . 

The o v e r l y i n g i n t e r m e d i a t e - g e l s i c f l e d s p a r + q u a r t z p h y r i c c r y s t a l t u f f 
or f l o w i s found n o r t h of the l a r g e s t d i o r i t e dyke. T h i s u n i t i s t y p i c a l l y 
l i g h t t o medium b l u i s h g r e e n , massive and c o n t a i n s 0 t o 15%, <l-6mm, rounded 
and e l o n g a t e q u a r t z eyes and 10-25%, <lmm f e l d s p a r c r y s t a l s . These r o c k s 
c o n t a i n t r a c e p y r i t e and may c o r r e l a t e w i t h a minor f e l d s p a r + q u a r t z p h y r i c 
u n i t west of the K i l l e r Gossan. 

The t o p of the s u c c e s s i o n c o n s i s t s of m a f i c t o i n t e r m e d i a t e , v e r y 
c h l o r i t i c , s t r o n g l y f o l i a t e d , c r y s t a l / a s h t u f f w i t h 10-20%, <l-3mm, s u b h e d r a l 
f e l d s p a r c r y s t a l s and may c o r r e l a t e w i t h some of the f i n e m a f i c r o c k s above 
the K i l l e r Gossan. 

A t h i n f e l s i c q u a r t z f e l d s p a r c r y s t a l t u f f or f l o w c o n s i s t i n g of 3-5%, 1¬
7mm (avg. 3mm) rounded q u a r t z eyes and 20-30%, <_lmm s u b h e d r a l f e l d s p a r 
c r y s t a l s s e p a r a t e s the above u n i t w i t h an u n d e r l y i n g i n t e r m e d i a t e 
i n t e r l a m i n a t e d ash and c h e r t y t u f f , b e s t exposed i n t h r e e r e c e n t t r e n c h e s . 

The i n t e r m e d i a t e ashes and c h e r t y t u f f s have a l i g h t t o medium gr e e n - g r e y 
to l i g h t g r e y s t r e a k e d appearance c o n s i s t i n g of weak t o moderate c h l o r i t i c 
f i n e ashes w i t h up t o 5% l a p i l l i (<_3mm) and d a r k e r , more s i l i c e o u s a p h y r i c 
c h e r t y t u f f , t y p i c a l l y c o n t a i n i n g t r a c e t o 10-% f i n e - g r a i n e d d i s s e m i n a t e d 
p y r i t e . One t r e n c h c o n t a i n e d a 20cm wide s t r i n g e r w i t h 15-40% p y r i t e and 2-3% 
c h a l c o p y r i t e . T h i s u n i t i s d i s t i n c t i v e and l a t e r a l l y c o n t i n u o u s and may s e r v e 
as a marker. 

The u n d e r l y i n g u n i t c o n s i s t s of a t h i c k (approx. 400m) s u c c e s s i o n of 
f e l s i c QP, QFP and F + QP c r y s t a l t u f f (and/or f l o w s ? ? ) (PM-87-13B,9). 
T y p i c a l l y t h i s u n i t i s weak t o m o d e r a t e l y a l t e r e d ( s e r i c i t e + c h l o r i t e ) w i t h 
5-7%, <l=3.5mm rounded and weakly f l a t t e n e d q u a r t z eyes and 10-25%, 0.5=1.5mm 
eu h e d r a l t o s u b h e d r a l f e l d s p a r l a t h s . Most q u a r t z eyes a r e i n c l u d e d and may 
d i s p l a y a weak r a d i a l or c o n c e n t r i c s t r u c t u r e p o s s i b l y i n d i c a t i v e of 
amygdules. The m a t r i x i s s i l i c e o u s , l i g h t t o medium green and may c o n t a i n 5¬
7% dark c h l o r i t i c s t r e a k d s , p o s s i b l y a l t e r e d m a f i c m i n e r a l s and between 2-5% 
d i s s e m i n a t e d f i n e - g r a i n e d p y r i t e ( p o s s i b l y s t r i n g e r s i . e . PM87-09). L o c a l l y 
t h i s t u f f appears to be weakly l a y e r e d as d e f i n e d by the percentage and s i z e 
of f e l d s p a r c r y s t a s . Q u a r t z s i z e and percentage appears r e l a t i v e l y c o n s t a n t . 
From west t o e a s t t h e r e i s a g r a d a t i o n from Q p h y r i c t o QF p h y r i c t o F + Q 
p h y r i c c r y s t a l t u f f s . R h y o l i t i c c o m p o s i t i o n s a r e i m p l i e d from 26 l i t h o g e o c h e m 
samples. M i n e r a l i z a t i o n appears s p a r c e w i t h i n t h i s u n i t . A s h a f t was found ( 
approx. 39+20E, 4+38S) w i t h i n the QP ( l i t h o g e o c h e m sample had 315 ppm Cu). On 
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highway i a 15om zone c o n t a i n i n g 1-2Omm p y r i t e + s p h a l e r i t e s t r i n g e r s o c c u r s 
p a r a l l e l the f o l i a t i o n w i t h i n the r o c k . T h i s showing appears t o be a s t r i n g e r 
and not a h o r i z o n . 

Between 4 + 00S and 5+00S, west of L43E, a s t r o n g e r , c h l o r i t i z e d , 
i n t e r m e d i a t e t o m a f i c f i n e ash t u f f w i t h t r a c e t o 3% d i s s e m i n a t e d f i n e - g r a i n e d 
p y r i t e and a few s m a l l , Omm, p y r i t i c s t r i n g e r s i s found between and appears 
t o wedge out w i t h i n the QFP c r y s t a l t u f f . 

The above QFP c r y s t a l t u f f appears to grade i n t o the u n d e r l y i n g 
i n t e r m e d i a t e , medium t o dark b l u e g r e e n , F +QP c r y s t a l / a s h t u f f . T h i s u n i t 
c o n s i s t s of 10=25%, <l-2mm s u b h e d r a l t o subrounded f e l d s p a r c r y s t a l s and 1-3%, 
<l-3mm rounded q u a r t z eyes i n a s i l i c e o u s weakly a l t e r e d ( s e r i c i t e + c h l o r i t e ) 
m a t r i x w i t h t r a c e t o 5% d i s s e m i n a t e d f i n e - g r a i n e d p y r i t e . L o c a l l y the u n i t 
appears massive and s i l i c e o u s . R h y o l i t i c c o m p o s i t i o n s are i n d i c a t e d by 6 
l i t h o g e o c h e m i c a l samples. T h i s u n i t was d i s t i n g u i s h e d due t o i t s low q u a r t z 
eye c o n t e n t and d a r k e r c o l o u r . 

A f e l s i c t o i n t e m e d i a t e + F p h y r i c c h e r t y t u f f u n d e r l i e s the above 
i n t e r m e d i a t e F +.QP c r y s t a l t u f f . F r e s h s u r f a c e s appear l i g h t t o medium bl u e 
grey. T h i s t u f f i s g e n e r a l l y massive, s i l i c w o u s and e i t h e r a p h y r i c or weakly 
F p h y r i c (5-10%, <l-1.5mm s u b h e d r a l c r y s t a l s ) w i t h t r a c e t o 3% f i n e - g r a i n e d 
d i s s e m i n a t e d p y r i t e . Rare c h e r t h o r i z o n s (approx. 2cm) w i t h 3% d i s s e m i n a t e d 
p y r i t e + c h a l c o p y r i t e can o c c u r . T h i s u n i t i s c o n s i s t e n t l a t e r a l l y and 
appears t o mark the base of the Myra F o r m a t i o n . Three l i t h o g e o c h e m i c a l 
samples i n d i c a t e r h y o l i t i c t o r h y o d a c i t i c c o m p o s i t i o n s . 

S t r a t i g r a p h i c a l l y beneath the c h e r t y t u f f s i s a t h i c k (approx. 350m) 
s u c c e s s i o n of m a f i c crowded c r y s t a l t u f f s w i t h l o c a l l a p i l l i ( p r e v i o u s l y 
termed s p e c k l e d d i o r i t e ) r e p r e s e n t i n g the t r a n s i t i o n from f e l s i c Myra 
F o r m a t i o n v o l c a n i c s t o m a f i c pyroxene b e a r i n g N i t i n a t F o r m a t i o n r o c k s . T h i s 
u n i t t y p i c a l l y i s m o d e r a t e l y t o s t r o n g l y c h l o r i t i z e d w i t h between 25-50%, <1¬
2mm e u h e d r a l t o s u b h e d r a l f e l d s p a r c r y s t a l s and c h a r a c t e r i z e d by weak t o 
s t r o n g e p i d o t e a l t e r a t i o n . S i x l i t h o g e o c h e m i c a l samples i n d i c a t e a n d e s i t i c 
(weak b a s a l t i c ) c o m p o s i t i o n s . 

Weak e p i d o t e a l t e r a t i o n c o n s i s t s of v a r i a b l y r e p l a c e d f e l d s p a r c r y s t a l s 
and the presence of <10% e p i d o t e patches + b a l l s ( i . e . PM87-19, 24). E p i d o t e 
b a l l s a r e r e l a t i v e l y d i s c r e t e rounded knots of e p i d o t e + s i l i c a up to 8cm i n 
d i a m e t e r . E p i d o t e patches are i r r e g u l a r , more d i f f u s e b o d i e s which tend t o be 
s m a l l e r (3-10mm). 

Moderate e p i d o t e a l t e r a t i o n i m p l i e s v a r i a b l y a l t e r e d f e l d s p a r c r y s t a l s 
and 10-20% patches and b a l l s ( i . e . PM87-20, 26). 

S t r o n g e p i d o t e a l t e r a t i o n i m p l i e s v a r i a b l e f e l d s p a r c r y s t a l replacement 
and >20% e p i d o t e pathces and b a l l s ( i . e . PM87-28). 

Some e p i d o t e patches occur as a n g u l a r t o sub a n g u l a r b o d i e s which may 
r e p r e s e n t fragments. 

L o c a l l y the t u f f c o n t a i n s up t o 5% s i l i c e o u s , subrounded fragments, up t o 
5cm i n s i z e . Other fragments (2-20cm) can c o n t a i n e u h e d r a l pyroxene c r y s t a l s 
r e p l a c e d by e p i d o t e . Trace t o 15% f i n e - g r a i n e d p y r i t e + cpy o c c u r s as 
d i s s e m i n a t i o n s and s t r i n g e r s (<l-3mm). The exposure of the t r a n s i t i o n r o c k s 
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a l o n g the highway c o n t a i n s s e v e r a l p y r i t i c s t r i n g e r s which appear a s s o c i a t e d 
w i t h f a u l t s or s h e a r s . L o c a l l y 4-10cm wide p y r i t e s t r i n g e r s w i t h up t o 80% 
p y r i t e o c c u r s p a r a 1 l e i t o f o l i a t i o n . Very i m p r e s s i v e s t r i n g e r s !! 

Below the base of the t r a n s i t i o n zone are pyroxene b e a r i n g c r y s t a l t u f f s 
(50 and 100m t h i c k ) s e p a r a t e d by about 30m of F p h y r i c f i n e t o c o a r s e 
c r y s t a l / l a p i l l i t u f f . These pyroxene b e a r i n g u n i t s may c o r r e l a t e w i t h the 
N i t i n a t exposures a l o n g highway 1 ( i . e . PM87-19 to 23). T h i s u n i t i n c l u d e s 
f i n e t o c o a r s e c r y s t a l t u f f s c o n s i s t i n g of 2-20%, 0.5-7mm e u h e d r a l t o 
s u b h e d r a l pyroxene c r y s t a l s and 10-30% f e l d s p a r e u h e d r a l t o s u b h e d r a l c r y s t a l s 
(0.5-2.5mm) w i t h a dark green t o l i g h t g r e y ' s i l i c e o u s 1 , g e n e r a l l y weakly 
c h l o r i t i c m a t r i x , weak t o s t r o n g e p i d o t e a l t e r a t i o n and t r a c e t o 5% 
d i s s e m i n a t e d f i n e - g r a i n e d p y r i t e . A n d e s i t i c c o m p o s i t i o n s a r e i n d i c a t e d by 4 
l i t h o g e o c h e m i c a l samples (Ti02 ranges from 0.38-0.60). L o c a l l y t h i s u n i t 
c o n s i s t s of pyroxene and f e l d s p a r - r i c h "bands'. These 'bands' p a r a l l e l 
f o l i a t i o n and l i k e l y do not r e p r e s e n t t r u e bedding. Lenses of p o s s i b l e 
f e l d s p a r - r i c h beds appear as fragments s t r e t c h e d and boudined p a r a l l e l to the 
f o l i a t i o n , up t o 5 x 40cm. 

Below the pyroxene b e a r i n g N i t i n a t i s another t h i c k (approx. 385m) m a f i c 
f e l d s p a r p h y r i c f i n e a s h / c r y s t a l t u f f v e r y s i m i l a r to the t r a n s i t i o n zone 
m a f i c c r y s t a l t u f f s . 

The l o w e s t u n i t s , s t r a t i g r a p h i c a l l y , c o n s i s t of pyroxene b e a r i n g c r y s t a l 
t u f f s which c o n t a i n a 15m t h i c k f e l s i c , f e l d s p a r p h y r i c c h e r t y t u f f or f l o w 
w i t h minor c h e r t (2-5% f i n e - g r a i n e d d i s s e m i n a t e d p y r i t e ) and a 5m t h i c k , 
medium t o dark g r e e n - g r e y , l o c a l l y c h l o r i t i c , c h e r t / c h e r t y t u f f w i t h t r a c e t o 
2% d i s s e m i n a t e d f i n e - g r a i n e d p y r i t e . Thus i t appears t h a t the N i t i n a t may 
c o n t a i n f e l s i c c h e r t y ashes and minor c h e r t s which may be s i g n i f i c a n t 
e c o n o m i c a l l y . A t h i n 45cm c h e r t y h o r i z o n w i t h t r a c e t o 5% p y r i t e was found on 
the highway. 

QFP dykes ( i . e . PM87-17, 27) are found t o c u t the N i t i n a t r o c k s as w e l l 
as some of the lowermost Myra r o c k s . These r o c k s except f o r t h e i r f i e l d 
r e l a t i o n s , appear v e r y s i m i l a r t o QFP c r y s t a l t u f f s , which these dykes may 
f e e d . They c o n t a i n 5-10%, l-7mm, rounded and e l o n g a t e q u a r t z eyes which 
c o n t a i n i n c l u s i o n s and a r e weakly s t r u c t u r e d i n t e r n a l l y ( r a d i a l and 
c o n c e n t r i c ) p o s s i b l y r e f l e c t i n g amygdules ( s k e l e t a l c r y s t a l s can a l s o c o n t a i n 
embayed or i n c l u d e d ' p o r t i o n s ' of m a t r i x ) . 5-10% f e l d s p a r s , <l-2mm, a l s o 
o c c u r . The l i g h t green a p h y r i c s i l i c e o u s m a t r i x l o c a l l y c o n t a i n s c h l o r i t i c 
s t r e a k s ( p o s s i b l e m a f i c m i n e r a l s ) . The dykes appear more massive and 
homogeneous w i t h r e s p e c t t o p e r c entage and s i z e range of f e l d s p a r c r y s t a l s i n 
p a r t i c u l a r . 

D i o r i t e dykes from 5-100m wide c u t the s t r a t i g r a p h y a p p r o x i m a t e l y 
p a r a l l e l to the f o l i a t i o n . The d i o r i t e s are m a s s i v e , homogeneous and 
g e n e r a l l y f e l d s p a r p h y r i c and weakly magnetic. Medium t o c o a r s e g r a i n e d 
s t r o n g l y magnetic d i o r i t e phases are found w i t h i n the l a r g e s t dyke. S l i c e s of 
F +Q p h y r i c c r y s t a l t u f f a r e a l s o found w i t h i n t h i s dyke. The magnetic n a t u r e 
and h i g h Ti02 v a l u e s (approx. 0.85) are due t o c o n t a m i n a t i o n w i t h the d i o r i t e . 
The d i o r i t e a t the w e s t e r n edge of the map a r e a i s a t h i c k s i l l l i k e l y f e d by 
the s m a l l e r dykes. 

Rocks w i t h i n the mapped are a are weakly t o s t r o n g l y f o l i a t e d and s h e a r e d . 
The i n t e n s i t y of d e f o r m a t i o n r e f l e c t s the competency of the u n i t s (more f e l s i c 
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c r y s t a l t u f f and/or f l o w s / d y k e s e t c , are l e s s f o l i a t e d than s o f t e r 
i n t e r m e d i a t e - m a f i c ash t u f f s ) . D e f o r m a t i o n a l s o i n c r e a s e s towards the hinge 
a r e a of the major a n t i c l i n a l f o l d ; t h u s , the N i t i n a t and T r a n s i t i o n Zone are 
r e l a t i v e l y s t r o n g l y deformed. 

The degree of s h e a r i n g / f l a t t e n i n g i s s t r o n g e s t i n the N i t i n a t where 
bedding has been d e s t r o y e d , boudined and sheared i n t o the f o l i a t i o n . Numerous 
f a u l t s p a r a l l e l the f o l i a t i o n a r e found on the highway. P o s s i b l e t i g h t 
i s o c l i n a l f o l d s w i t h a x i a l p l a n e s p a r a l l e l the f o l i a t i o n can r a r e l y be found 
w i t h i n the t r a n s i t i o n m a f i c c r y s t a l t u f f s . 

S i n c e bedding has been d e s t r o y e d , f a u l t s are v e r y d i f f i c u l t t o f i n d . 
Whether the f e l d s p a r p h y r i c m a f i c c r y s t a l t u f f s below pyroxene b e a r i n g c r y s t a l 
t u f f s a r e t r u e l y p a r t of the N i t i n a t or j u s t s t r u c t u r a l l y r e p e a t e d 
s t r a t i g r a p h y i s d i f f i c u l t t o d e t e r m i n e . From the mapping completed i t does 
appear t h a t the N i t i n a t does i n c l u d e f e l s i c c h e r t y t u f f s and f e l d s p a r p h y r i c 
(no pyroxenes) m a f i c t u f f s . 
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