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d e v e l o p e d d u r i n g i n i t i a l d o w n s a g g i n g o f t h e O u t t e n g r o u p w e r e 

r e a c t i v a t e d d u r i n g l a t e d e f o r m a t i o n t h a t a c c o m p a n i e d f i n a l 
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e m p l a c e m e n t o f t h e b o u n d i n g g r a n i t o i d s . O c c u r r e n c e s o f i r o n , 

g o l d a n d s i l v e r w i t h m i n o r b a s e m e t a l s u l p h i d e s , a n d b a s e m e t a l 

m a s s i v e s u l p h i d e s ( c o p p e r , z i n c , l e a d ) a r e p r e s e n t i n t h e a r e a . 

T h e r e h a s b e e n no m i n e r a l p r o d u c t i o n t o d a t e . 
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GEOLOGY OF THE 

SAVANT LAKE AREA 

D I S T R I C T S OF KENORA AND THUNDER BAY 

By 

N . F . T r o w e l l l 

I N T R O D U C T I O N 

T h e S a v a n t L a k e a r e a , i n t h e D i s t r i c t s o f T h u n d e r B a y a n d 

K e n o r a , i s c e n t e r e d a p p r o x i m a t e l y 95 km n o r t h e a s t o f S i o u x 

L o o k o u t . T h e s i z e o f a r e a i s a p p r o x i m a t e l y 1 4 0 0 km2 ( F i g . 1 ) . 

T h e p o r t i o n c o v e r e d b y d e t a i l e d m a p p i n g i s 1 1 0 0 km2 . 

T h e t o w n o f S a v a n t L a k e , a t t h e j u n c t i o n o f H i g h w a y 5 9 9 a n d 

t h e C a n a d i a n N a t i o n a l R a i l w a y T r a n s c o n t i n e n t a l L i n e , i s 1 . 2 km 

s o u t h o f t h e s o u t h e r n b o u n d a r y o f t h e a r e a ( F i g . 1 ) . 

A c c e s s i s p r o v i d e d b y H i g h w a y 5 9 9 o r i g i n a t i n g 1 . 6 km e a s t o f 

I g n a c e o n H i g h w a y 17 a n d t h e ' M a r c h i n g t o n L a k e A c c e s s R o a d ' t h a t 

e x t e n d s f r o m S i o u x L o o k o u t t o j o i n H i g h w a y 5 9 9 , 10 km n o r t h o f 

t h e t o w n o f S a v a n t L a k e . S e v e r a l l o g g i n g r o a d s e x t e n d f r o m 

H i g h w a y 5 9 9 a n d p r o v i d e a c c e s s t o t h e s o u t h - c e n t r a l p a r t o f t h e 

a r e a . W a t e r c o u r s e s s u c h as t h e K a s h a w e o g a m a L a k e - M a r c h i n g t o n 

R i v e r a n d C h i l v e s t o n L a k e - S a v a n t L a k e s y s t e m s p r o v i d e a c c e s s , 

r e s p e c t i v e l y t o t h e w e s t e r n a n d n o r t h e r n p a r t s o f t h e a r e a . 

F l o a t - e q u i p p e d a i r c r a f t , o r i g i n a t i n g f r o m S t u r g e o n L a k e a n d S i o u x 

L o o k o u t , p r o v i d e a c c e s s t o t h e m o r e r e m o t e l a k e s i n t h e a r e a . 

1 S u p e r v i s i n g G e o l o g i s t , P r e c a m b r i a n G e o l o g y S e c t i o n , O n t a r i o 
G e o l o g i c a l S u r v e y , T o r o n t o , O n t a r i o . 

M a n u s c r i p t a p p r o v e d f o r p u b l i c a t i o n b y J o h n W o o d , C h i e f G e o l o g i s t , 
P r e c a m b r i a n G e o l o g y S e c t i o n , J u n e 3 , 1 9 8 6 . 
T h i s r e p o r t i s p u b l i s h e d b y p e r m i s s i o n o f V . G . M i l n e , D i r e c t o r , 
O n t a r i o G e o l o g i c a l S u r v e y . 



- 2 -

T h e a r e a s t r a d d l e s t h e b o u n d a r y b e t w e e n t h e W a b i g o o n 

( G o o d w i n , 1 9 7 0 ; M a c k a s e y e t a l . 1 9 7 4 ) a n d E n g l i s h R i v e r ( B r e a k s 

a n d B o n d , 1 9 7 8 ) S u b p r o v i n c e s o f t h e S u p e r i o r P r o v i n c e , C a n a d i a n 

S h i e l d . W i t h t h e e x c e p t i o n o f r a r e d i a b a s e i n t r u s i o n s , t h e 

e n t i r e a r e a i s u n d e r l a i n by A r c h e a n m e t a v o l c a n i c - m e t a s e d i m e n t a r y 

a n d i n t r u s i v e r o c k s . R o c k s o f t h e E n g l i s h R i v e r S u b p r o v i n c e 

w i t h i n t h e m a p - a r e a a r e o n l y b r i e f l y r e f e r r e d t o i n t h i s r e p o r t 

( s e e B r e a k s a n d B o n d , 1 9 7 8 f o r d i s c u s s i o n o f t h e E n g l i s h R i v e r 

S u b p r o v i n c e ) . 

T h e a r e a h a s b e e n o f i n t e r e s t t o g e o l o g i s t s a n d p r o s p e c t o r s 

s i n c e t h e t u r n o f t h e c e n t u r y . I n i t i a l a t t e n t i o n was d i r e c t e d t o 

t h e s e a r c h f o r g o l d a n d i r o n o r e d e p o s i t s . M o r e r e c e n t l y a 

c o n c e r t e d s e a r c h f o r b a s e m e t a l s , a n d now a l s o f o r g o l d , h a s b e e n 

d i r e c t e d t o w a r d s t h e a r e a . 

M a p p i n g w a s c a r r i e d o u t i n c o n j u n c t i o n w i t h a r e g i o n a l s t u d y 

o f t h e S a v a n t L a k e - C r o w L a k e a r e a , d i s t r i c t s o f T h u n d e r B a y a n d 

K e n o r a ( T r o w e l l e t a l . 1 9 8 0 ) . 
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C a r t e r i n 1 9 7 6 a n d R . H . S u t c l i f f e , 3 . R e i d , a n d D . G u i n d o n i n 

1 9 7 7 . M e s s e r s . M c C a r t e r a n d S u t c l i f f e a s s e n i o r g e o l o g i c a l 

a s s i s t a n t s w e r e r e s p o n s i b l e f o r m a p p i n g s e l e c t e d p o r t i o n s o f t h e 

m a p - a r e a . 

M u c h o f t h e a r e a h a s b e e n m a p p e d b y t h e a u t h o r ' s c o l l e a g u e , 

W . D . B o n d ( B o n d , 1 9 7 7 , 1 9 7 8 , 1 9 8 0 ) . T h e a u t h o r g r a t e f u l l y 

a c k n o w l e d g e s t h e c o n t r i b u t i o n o f h i s d a t a a n d s y n t h e s i s o f t h e 
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S a v a n t L a k e a r e a , a n d t h e many d i s c u s s i o n s c o n c e r n i n g t h e a r e a . 

R . 3 . S h e g e l s k i s p e n t s e v e r a l y e a r s s t u d y i n g t h e m e t a s e d i m e n t s a n d 

i r o n d e p o s i t s o f t h e S a v a n t L a k e a r e a , a s p a r t o f h i s d o c t o r a l 

d i s s e r t a t i o n ( S h e g e l s k i , 1 9 7 8 ) . D i s c u s s i o n s w i t h h i m h a v e 

p r o v i d e d t h e a u t h o r w i t h many i n s i g h t s on t h e g e o l o g i c a l 

d e v e l o p m e n t o f t h e a r e a . T h e w o r k o f F . W . B r e a k s a n d W . D . B o n d , 

h a s p r o v i d e d v a l u a b l e i n f o r m a t i o n on t h e E n g l i s h R i v e r 

S u b p r o v i n c e a n d t h e n a t u r e o f t h e b o u n d a r y b e t w e e n i t a n d t h e 

W a b i g o o n S u b p r o v i n c e . D i s c u s s i o n s a n d c o r r e s p o n d e n c e w i t h F . 

W e l l m e r o n h i s e x t e n s i v e u s e o f g e o p h y s i c a l i n f o r m a t i o n t o 

p r o v i d e new i n s i g h t s i n t o t h e g e o l o g i c a l e v o l u t i o n o f t h e S a v a n t 

L a k e a r e a w e r e m u c h a p p r e c i a t e d . 

PRESENT GEOLOGICAL SURVEY 

T h e m a j o r i t y o f t h e d a t a s h o w n on t h e a c c o m p a n y i n g maps 

r e p r e s e n t a c o m p i l a t i o n o f p r e v i o u s m a p p i n g i n t h e S a v a n t L a k e 

a r e a ( M o o r e , 1 9 2 8 ; B o n d , 1 9 7 7 , 1 9 7 8 , 1 9 8 0 ; T r o w e l l e t a l . , 1 9 8 0 , 

T r o w e l l , 1 9 8 1 ; a n d T r u s l e r , 1 9 8 1 ) . 

R e c o n n a i s s a n c e m a p p i n g a t s c a l e s o f 1 : 6 3 3 6 0 t o 1 : 1 5 8 4 0 i n 

t h e S a v a n t L a k e a r e a , was c a r r i e d o u t i n t h e s p r i n g a n d s u m m e r 

m o n t h s o f 1 9 7 6 a n d 1 9 7 7 a n d w a s d o n e i n c o n j u n c t i o n w i t h r e g i o n a l 

c o m p i l a t i o n a n d s t r u c t u r a l , s t r a t i g r a p h i c , a n d c h e m i c a l s t u d i e s 

o f t h e S a v a n t L a k e - C r o w L a k e a r e a ( T r o w e l l e t a l . , 1 9 8 0 ) . 

S y s t e m a t i c c o v e r a g e o f t h e b e d r o c k was n o t p o s s i b l e i n t h e t i m e 

a v a i l a b l e . O u t c r o p l o c a t i o n s s h o w n on t h e map i n t h e A r m i t L a k e 

a n d t h e n o r t h p a r t o f S a v a n t L a k e a n d N e v e r f r e e z e a n d E l w o o d 

L a k e s a r e a r e p r e s e n t d a t a p o i n t s a n d do n o t r e p r e s e n t t h e t r u e 

e x t e n t o f r o c k e x p o s u r e s . 
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P r e v i o u s d e t a i l e d m a p p i n g was r e - e x a m i n e d a n d s e v e r a l 

s t r a t i g r a p h i c s e c t i o n s w e r e s a m p l e d f o r c h e m i c a l a n a l y s e s . 

L i t h o l o g i c c o d e s a n d o u t c r o p s h a v e b e e n g e n e r a l i z e d f o r 

p r e s e n t a t i o n a t a 1 : 5 0 0 0 0 s c a l e . T h e r e a d e r s h o u l d r e f e r t o t h e 

o r i g i n a l maps a n d r e p o r t s ( M o o r e , 1 9 2 8 ; B o n d , 1 9 7 7 , 1 9 7 8 , 1 9 8 0 ; 

T r o w e l l , e t a l . , 1 9 8 0 ; T r o w e l l , 1 9 8 1 ; a n d T r u s l e r , 1 9 8 1 ) c o v e r i n g 

t h e a r e a i f f u r t h e r d e t a i l e d i n f o r m a t i o n i s r e q u i r e d . 

O t h e r d a t a s o u r c e s u s e d i n t h e c o m p i l a t i o n o f t h e m a p s 

i n c l u d e : ( 1 ) a s s e s s m e n t f i l e s o f t h e A s s e s s m e n t F i l e s R e s e a r c h 

O f f i c e , O n t a r i o G e o l o g i c a l S u r v e y , T o r o n t o ; ( 2 ) 0 . G . S . - G . S . C 

A e r o m a g n e t i c a n d r a d i o m e t r i c , m a p s ; ( 3 ) O . G . S . D a t a S e r i e s Maps 

( P a l o n e n a n d S p e e d , 1 9 7 6 a , 1 9 7 6 b , 1 9 7 6 c , 1 9 7 6 d , 1 9 7 7 a , 1 9 7 7 b ) ; 

( 4 ) O . G . S . a n d G . S . C . g e o l o g i c a l maps a n d r e p o r t s ; ( 5 ) j o u r n a l 

p u b l i c a t i o n s a n d ( 6 ) u n p u b l i s h e d d i s s e r t a t i o n s . 

PREVIOUS GEOLOGICAL MAPPING 

W. M c l n n e s o f t h e G e o l o g i c a l S u r v e y o f C a n a d a was t h e f i r s t 

g e o l o g i s t k n o w n t o h a v e v i s i t e d a n d d e s c r i b e d t h e S a v a n t L a k e 

a r e a . S p e c i f i c a l l y he d e s c r i b e d t h e g o l d o c c u r r e n c e s . H i s 

r e p o r t a p p e a r e d i n t h e S u m m a r y R e p o r t s o f t h e G e o l o g i c a l S u r v e y 

o f C a n a d a , 1 9 0 1 , p a g e s 9 2 A - 9 5 A . E.3. D a v i d s o n ( 1 9 0 1 , p . 2 0 7 - 2 5 0 ) 

made b r i e f m e n t i o n o f t h e a r e a i n S u r v e y 9 , i n R e p o r t o f t h e 

S u r v e y a n d E x p l o r a t i o n o f N o r t h e r n O n t a r i o i n 1 9 0 0 . T . W . G i b s o n 

( 1 9 0 2 , p . 1 8 ) r e p o r t e d g o l d - b e a r i n g q u a r t z v e i n s i n t h e a r e a . 

W . G . M i l l e r ( 1 9 0 3 , p . 8 2 - 9 0 , 1 0 4 , 1 0 5 ) d e s c r i b e d t h e w o r k i n g s on 

many o f t h e c l a i m s a t S a v a n t L a k e . W . H . C o l l i n s ( 1 9 0 7 , p . 

1 0 3 - 1 0 9 ; 1 9 1 0 , p . 1 - 6 7 ) m a p p e d t h e g e o l o g y o f t h e a r e a b e t w e e n 

L a k e N i p i g o n a n d L a c S e u l , i n c l u d i n g t h e p r e s e n t a r e a . E . S . 

M o o r e ( 1 9 1 0 , p . 1 7 3 ) v i s i t e d t h e a r e a i n 1 9 0 7 t o e v a l u a t e t h e 
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i r o n d e p o s i t s o f t h e S a v a n t L a k e r e g i o n . He r e t u r n e d t o t h e a r e a 

i n 1 9 2 7 a n d c o n d u c t e d a g e o l o g i c a l s u r v e y o f t h e e n t i r e S a v a n t 

L a k e a r e a ( M o o r e , 1 9 2 8 , p . 5 2 - 8 2 ) . G . R i t t e n h o u s e ( 1 9 3 6 , p . 

4 5 1 - 4 7 8 ) d i d a d e t a i l e d s t u d y o f C o n a n t , O u t t e n , M c C u b b i n , a n d 

P o i s s o n T o w n s h i p s l e a d i n g t o h i s d o c t o r a l d i s s e r t a t i o n . F . O . 

P e t t i j o h n ( 1 9 3 7 ) r e f e r r e d t o t h e a r e a i n h i s d i s c u s s i o n o f t h e 

N o r t h e r n S u b p r o v i n c e o f t h e L a k e S u p e r i o r R e g i o n . R. S k i n n e r 

( 1 9 6 9 ) m a p p e d t h e a r e a a t a r e c o n n a i s s a n c e s c a l e ( 1 : 2 5 3 4 4 0 ) . 

O . C . D a v i e s e t a l . ( 1 9 7 0 ) p u b l i s h e d a c o m p i l a t i o n map ( M a p 2 1 6 9 ) 

a t a s c a l e o f 1 : 2 5 3 4 4 0 t h a t i n c l u d e s t h e S a v a n t L a k e a r e a . 

R . P . S a g e e t a l . ( 1 9 7 4 ) m a p p e d t h e a d j a c e n t a r e a t o t h e e a s t a t a 

r e c o n n a i s s a n c e s c a l e . W . D . B o n d m a p p e d t h e t o w n s h i p s o f 

M c C u b b i n , P o i s s o n , a n d M c G i l l i s i n 1 9 7 1 ( B o n d , 1 9 7 7 ) ; t h e 

t o w n s h i p s o f C o n a n t , O u t t e n , a n d Smye i n 1 9 7 2 ( B o n d , 1 9 7 8 ) ; a n d 

t h e H o u g h t o n - H o u g h L a k e s A r e a i n 1 9 7 3 ( B o n d , 1 9 8 0 ) . 0 . T r u s l e r 

m a p p e d t h e F a r r i n g t o n L a k e a r e a i n 1 9 7 4 ( T r u s l e r , 1 9 8 1 ) . T h e 

a u t h o r m a p p e d t h e t o w n s h i p s o f B o u c h e r a n d C h e v r i e r a n d a d j o i n i n g 

a r e a t o t h e w e s t i n 1 9 7 5 ( T r o w e l l , 1 9 8 1 ) . F . W . B r e a k s ( 1 9 8 0 ) 

p u b l i s h e d a r e v i s e d c o m p i l a t i o n map ( M a p 2 4 4 2 ) a t a s c a l e o f 

1 : 2 5 3 4 4 0 t h a t i n c l u d e s t h e S a v a n t L a k e a r e a . 

R . 0 . S h e g e l s k i g r e a t l y e l u c i d a t e d t h e c o n c e p t s o f A r c h e a n 

s e d i m e n t a t i o n a n d t h e f o r m a t i o n o f A r c h e a n i r o n d e p o s i t s i n t h e 

w o r k l e a d i n g t o h i s d o c t o r a l d i s s e r t a t i o n ( S h e g e l s k i and B e l l , 

1 9 7 6 ; S h e g e l s k i , 1 9 7 3 , 1 9 7 6 , 1 9 7 8 ) . U n d e r g r a d u a t e t h e s e s b y 

G . H . F u n k ( 1 9 7 3 ) , W . R . B u l m e r ( 1 9 7 6 ) , B . C o o k e ( 1 9 7 6 ) , R . T . 

K u s m i r s k i ( 1 9 7 7 ) , G . W . T u r n e r ( 1 9 7 8 ) a n d a P h . D T h e s i s by B . S . 

C a m p b e l l ( 1 9 8 0 ) p l u s s t u d i e s by 0 . 0 . L e f e b v r e e t a l ( 1 9 7 8 ) 
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S . A . K u s i n ( 1 9 8 1 ) a n d W e l l m e r ( 1 9 8 2 ) g i v e d e t a i l e d i n f o r m a t i o n 

a b o u t s p e c i f i c g e o l o g i c a l f e a t u r e s i n t h e a r e a . 

PROSPECTING AND M I N I N G A C T I V I T Y 

T h e S a v a n t L a k e a r e a h a s b e e n p r o s p e c t e d s i n c e t h e t u r n o f 

t h e c e n t u r y . I n i t i a l e x p l o r a t i o n was d i r e c t e d t o w a r d s t h e s e a r c h 

f o r g o l d . A t t e n t i o n s h i f t e d t o i r o n w i t h t h e d i s c o v e r y o f 

e x t e n s i v e i r o n d e p o s i t s s o u t h o f K a s h a w e o g a m a L a k e ( M o o r e , 

1 9 1 0 ) . A g r o u n d m a g n e t i c s u r v e y was made o v e r t h e s e d e p o s i t s f o r 

t h e O n t a r i o B u r e a u o f M i n e s i n 1 9 2 0 ( A s s e s s m e n t F i l e s R e s e a r c h 

O f f i c e , O n t a r i o G e o l o g i c a l S u r v e y , T o r o n t o F i l e 6 3 . 2 9 3 2 ) . T h e s e 

d e p o s i t s w e r e a l s o d e s c r i b e d i n t h e r e p o r t o f t h e O n t a r i o I r o n 

O r e C o m m i t t e e ( 1 9 2 3 ) . No i r o n p r o d u c t i o n i s r e c o r d e d t o d a t e . 

I n 1 9 2 6 a n d 1 9 4 6 m i n o r g o l d d i s c o v e r i e s l e d t o i n c r e a s e d 

e x p l o r a t i o n a c t i v i t y i n t h e a r e a ( s e e B o n d , 1 9 7 7 , p . 4 f o r m o r e 

c o m p l e t e d i s c u s s i o n ) . 

T h e d i s c o v e r y i n 1 9 6 8 o f t h e z i n c - c o p p e r - s i l v e r - l e a d M a t t a b i 

M i n e o n S t u r g e o n L a k e ( T r o w e l l , 1 9 8 0 ) l e d t o i n c r e a s e d 

e x p l o r a t i o n a c t i v i t y i n t h e a d j o i n i n g S a v a n t L a k e a r e a . A t 

p r e s e n t e x p l o r a t i o n i s c o n t i n u i n g f o r b a s e m e t a l s a n d f o r g o l d 

d u e t o t h e i n c r e a s e d g o l d p r i c e s i n t h e l a t e 1 9 7 0 ' s . 

PHYSIOGRAPHY 

T h e e l e v a t i o n o f S a v a n t L a k e i s 3 9 7 m ( 1 3 0 6 f e e t ) a b o v e s e a 

l e v e l a n d t h e m a x i m u m l o c a l r e l i e f i s n o w h e r e m o r e t h a n 85 m 

a b o v e t h i s e l e v a t i o n ; e l e v a t i o n o f a t o p o g r a p h i c s u r v e y m o n u m e n t 
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w e s t o f E v a n s L a k e i s 1 5 8 3 f e e t a . s . 1 . 2 . T h e e n t i r e a r e a h a s 

b e e n g l a c i a t e d w i t h t h e r e l i e f p a r t l y r e f l e c t i n g t h e d i f f e r e n t i a l 

e r o s i o n o f t h e u n d e r l y i n g b e d r o c k b u t p r i m a r i l y r e f l e c t i n g t h e 

t o p o g r a p h y o f t h e P l e i s t o c e n e a n d R e c e n t d e p o s i t s . 

A r i v e r - s y s t e m d i v i d e s e p a r a t i n g t w o m a j o r d r a i n a g e b a s i n s 

p a s s e s t h r o u g h t h e a r e a . A l l l a k e s a n d r i v e r s e a s t o f H a n d y a n d 

W h i m b r e l L a k e s d r a i n t o t h e n o r t h e a s t a n d a r e p a r t o f t h e A l b a n y 

R i v e r D r a i n a g e B a s i n , w h i c h e v e n t u a l l y d r a i n s i n t o Oames B a y . 

L a k e s a n d r i v e r s t o t h e w e s t a r e p a r t o f t h e E n g l i s h R i v e r 

D r a i n a g e B a s i n w h i c h d r a i n s w e s t w a r d s i n t o L a k e W i n n i p e g . 

GENERAL GEOLOGY 

T h e S a v a n t L a k e v o l c a n o s e d i m e n t a r y b e l t s t r e t c h e s f r o m t h e 

M a r c h i n g t o n R i v e r i n t h e w e s t t o t h e e a s t e r n b o u n d a r y o f t h e 

a r e a , a d i s t a n c e o f a p p r o x i m a t e l y 70 k m . B r e a k s a n d B o n d ( 1 9 7 9 ) 

r e p o r t c o r r e l a t i v e m e t a v o l c a n i c s a n d m e t a s e d i m e n t s a s f a r s o u t h 

a s K i n n e m i n L a k e ( o u t s i d e t h e p r e s e n t m a p - a r e a ) w i t h i n t h e M i n i s s 

R i v e r F a u l t Z o n e . 

T h e b e d r o c k i s p a r t l y c o v e r e d b y u n c o n s o l i d a t e d C e n o z o i c 

s e d i m e n t s t h a t a r e d o m i n a n t l y t h e r e s u l t o f c o n t i n e n t a l 

g l a c i a t i o n d u r i n g t h e P l e i s t o c e n e e p o c h . 

T a b l e 1 p r e s e n t s t h e l i t h o l o g i c u n i t s o f t h e S a v a n t L a k e 

a r e a . T a b l e 2 a n d F i g u r e 2 s u m m a r i z e t h e s t r a t i g r a p h i c 

n o m e n c l a t u r e a p p l i e d by p r e v i o u s w o r k e r s a n d t h e p r e s e n t 

a u t h o r a n d p r o v i d e s t h e s t r u c t u r a l d e t a i l s f o r t h e m a p - a r e a . 

2 E l e v a t i o n t a k e n f r o m S i o u x L o o k o u t t o p o g r a p h i c s h e e t 5 2 3 , 
D e p a r t m e n t o f E n e r g y , M i n e s a n d R e s o u r c e s , O t t a w a . S c a l e 
1 : 2 5 0 , 0 0 0 . 
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R a d i o m e t r i c a g e d e t e r m i n a t i o n s u s i n g t h e u r a n i u m - l e a d m e t h o d 

on z i r c o n s ( D a v i s a n d T r o w e l l , 1 9 8 2 ) a r e i n p r o g r e s s . Z i r c o n s 

f r o m a s a m p l e o f an i n t e r m e d i a t e t o f e l s i c p y r o c l a s t i c u n i t n e a r 

t h e b a s e o f t h e H a n d y L a k e V o l c a n i c s ( F i g . 2 ) g i v e s a c r y s t a l l i ­

z a t i o n d a t e o f 2 7 4 5 . 2 + 1 . 9 - 1 . 8 m . y . ( D a v i s a n d T r o w e l l , 1 9 8 2 ) . 

Due t o t h e e x i s t i n g d e t a i l e d d e s c r i p t i v e l i t h o l o g i c i n f o r m a ­

t i o n a v a i l a b l e f r o m p r e v i o u s r e p o r t s o n l y a b r i e f d e s c r i p t i o n o f 

t h e l i t h o l o g i e s f o u n d i n t h e m a p - a r e a i s p r e s e n t e d h e r e . 

S u m m a r i z e d l i t h o l o g i c d a t a i s p r e s e n t e d u n d e r t h e a p p r o p r i a t e 

s t r a t i g r a p h i c n a m e s i n t h e s e c t i o n on s t r a t i g r a p h y o f S a v a n t L a k e 

A r e a ( t h i s r e p o r t ) . I t s h o u l d be p o i n t e d o u t t h a t t h e s t r a t i -

g r a p h i c t e r m i n o l o g y i s u s e d i n a i n f o r m a l s e n s e . W h e r e a s s e v e r a l 

o f t h e s e n a m e s h a v e a p p e a r e d i n t h e g e o l o g i c l i t e r a t u r e , n o n e , a s 

o f y e t , h a s b e e n f o r m a l i z e d . 

T h e O u t t e n g r o u p , an a p p a r e n t l y v e r y t h i c k s e q u e n c e o f 

p r e d o m i n a n t l y h o m o g e n e o u s t h o l e i i t i c b a s a l t s , f o r m s t h e b a s a l 

u n i t o f t h e v o l c a n o s e d i m e n t a r y b e l t . S i l l s a n d o n e d e f i n i t e f l o w 

o f u l t r a m a f i c c o m p o s i t i o n a r e p r e s e n t a t A r m i t L a k e n e a r t h e 

l o w e s t p o r t i o n s o f t h e O u t t e n g r o u p . T h e O u t t e n g r o u p h a s b e e n 

i n t r u d e d by t h e D i c k s o n a n d H e r o n L a k e s p l u t o n s . T h e H e r o n L a k e 

p l u t o n l i k e l y i n t r u d e d b e f o r e d e p o s i t i o n o f t h e o v e r l y i n g H a n d y 

L a k e a n d S a v a n t g r o u p s . An u n i t o f i n t e r c a l a t e d c h e r t a n d 

m a g n e t i t e i r o n s t o n e f o r m s a d i s t i n c t i v e s e m i - c o n t i n u o u s m a r k e r 

h o r i z o n n e a r t h e b a s e o f t h e O u t t e n g r o u p i n t h e w e s t a n d 

n o r t h w e s t p a r t s o f t h e a r e a . S t r a t i g r a p h i c a l l y a b o v e t h i s 
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i r o n s t o n e c h e r t u n i t a r e l o c a l o c c u r r e n c e s o f i n t e r m e d i a t e 

t u f f a c e o u s r o c k s a n d v o l c a n o g e n i c s e d i m e n t s . I n t h e w e s t , n o r t h ­

w e s t a n d s o u t h w e s t p a r t o f t h e m a p - a r e a , t h e O u t t e n g r o u p i s 

u n c o n f o r m a b l y o v e r l a i n by t h e S a v a n t N a r r o w s f o r m a t i o n 

( S h e g e l s k i , 1 9 7 8 ) c o m p r i s e d o f t w o m e m b e r s : ( 1 ) a l o w e r m o s t 

g r a n i t o i d - a n d v o l c a n i c - c l a s t c o n g l o m e r a t e m e m b e r a n d ( 2 ) a n 

u p p e r v o l c a n i c - c l a s t c o n g l o m e r a t e m e m b e r . W h i l e t h e g r a n i t o i d 

c l a s t s a r e l i t h o l o g i c a l l y s i m i l a r t o a s s u m e d e a r l y i n t r u s i o n s 

s u c h as t h e H e r o n L a k e s t o c k , no d e f i n i t i v e p r o v e n a n c e h a s y e t 

b e e n r e c o g n i z e d . T h e m a f i c v o l c a n i c c l a s t s a r e s i m i l a r t e x t u r -

a l l y a n d p e t r o g r a p h i c a l l y t o t h e t h o l e i i t i c b a s a l t i c f l o w s o f t h e 

O u t t e n g r o u p . 

T h e S a v a n t N a r r o w s f o r m a t i o n i s i n t e r b e d d e d w i t h a n d s h o w s a 

l a t e r a l f a c i e s c h a n g e t o t h e W h i m b r e l L a k e f o r m a t i o n i n t h e a r e a s 

n o r t h o f W h i m b r e l L a k e a n d a l o n g t h e w e s t s h o r e o f S a v a n t L a k e . 

T h e f e l s i c v o l c a n i c c l a s t s i n t h e v o l c a n i c - c l a s t m e m b e r o f t h e 

S a v a n t N a r r o w s f o r m a t i o n may be i n p a r t r e d e p o s i t e d f r a g m e n t a l 

m a t e r i a l o f t h e W h i m b r e l L a k e f o r m a t i o n a s t h e i n t e r m e d i a t e t o 

f e l s i c m e t a v o l c a n i c c l a s t s i n t h e S a v a n t N a r r o w s f o r m a t i o n a r e 

p e t r o g r a p h i c a l l y s i m i l a r t o t h o s e i n t h e W h i m b r e l L a k e v o l c a n i c 

f o r m a t i o n . I n t h e n o r t h p a r t o f S a v a n t L a k e t h e S a v a n t N a r r o w s 

f o r m a t i o n i s o v e r l a i n b y m a f i c m e t a v o l c a n i c f l o w s t h a t c o m p r i s e 

t h e S a v a n t L a k e f o r m a t i o n . 

W a c k e a n d s i l t s t o n e i n t e r b e d s w i t h i n t h e S a v a n t N a r r o w s 

f o r m a t i o n i n c r e a s e i n a b u n d a n c e f r o m b o t t o m t o t o p . T h e S a v a n t 

N a r r o w s f o r m a t i o n d e f i n e s t h e b a s e o f t h e S a v a n t s e d i m e n t a r y 

g r o u p a n d t h e f i n e s e d i m e n t s r e p r e s e n t i n i t i a l i n f i l l i n g o f a 

s e d i m e n t a r y b a s i n . 
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T h e W h i m b r e l L a k e f o r m a t i o n d e f i n e s t h e b a s e o f t h e H a n d y 

L a k e v o l c a n i c g r o u p . I t i s c o r r e l a t i v e t o t h e S a v a n t N a r r o w s 

f o r m a t i o n a n d i s c h a r a c t e r i z e d by c o n c o m i t a n t v o l c a n i s m a n d 

s e d i m e n t a t i o n . 

T h e H a n d y L a k e g r o u p i s c o m p r i s e d o f a c o m p l e x l y i n t e r c a l ­

a t e d s e q u e n c e o f m a f i c f l o w s a n d m i n o r p y r o c l a s t i c r o c k s , f e l s i c 

t o i n t e r m e d i a t e f l o w s a n d p y r o c l a s t i c r o c k s , a n d v o l c a n o g e n i c 

s e d i m e n t s . A u n i t o f t u r b i d i t i c w a c k e - s i 1 1 s t o n e c o n t a i n i n g b a n d s 

o f i n t e r b e d d e d r e c r y s t a l l i z e d c h e r t , i r o n s i l i c a t e , a n d m a g n e t i t e 

i r o n s t o n e l a m i n a e s u b d i v i d e s t h e H a n d y L a k e g r o u p i n t o a 

l o w e r ( E v a n s L a k e f o r m a t i o n ) a n d an u p p e r ( C o n a n t L a k e f o r m a t i o n ) 

f o r m a t i o n . 

T h e S a v a n t s e d i m e n t a r y g r o u p c o m p r i s e s f i n e w a c k e a n d 

s i l t s t o n e w i t h s u b s t a n t i a l a c c u m u l a t i o n s o f i n t e r c a l a t e d c h e r t 

a n d m a g n e t i t e i r o n s t o n e . S h e g e l s k i ( 1 9 7 8 ) i n t e r p r e t e d b o t h t h e 

c l a s t i c a n d c h e m i c a l m e t a s e d i m e n t s t o be o f v o l c a n o g e n i c 

d e r i v a t i o n . 

L a t e f e l s i c p l u t o n s a n d b a t h o l i t h i c c o m p l e x e s r e p r e s e n t t h e 

l a s t m a j o r i n t r u s i v e e v e n t w i t h i n t h e a r e a . S c a t t e r e d d i a b a s e 

i n t r u s i o n s o f u n c e r t a i n a g e o c c u r l o c a l l y . 

D e f o r m a t i o n was a c o n t i n u u m b e g i n n i n g w i t h d e f o r m a t i o n o f 

t h e O u t t e n g r o u p p r i o r t o d e p o s i t i o n o f t h e o v e r l y i n g s e q u e n c e s 

a n d e n d i n g w i t h f o l d i n g a n d f a u l t i n g a s s o c i a t e d w i t h e m p l a c e m e n t 

o f t h e s u r r o u n d i n g b a t h o l i t h i c c o m p l e x e s . T h e m o r e c o m p l e x f o l d 

p a t t e r n s o f t h e S a v a n t s e d i m e n t a r y g r o u p , a n d t h e s i m i l a r , b u t 

l e s s i n t e n s e , f o l d p a t t e r n s o f t h e H a n d y L a k e g r o u p may r e f l e c t 

m u l t i p l y - o r i e n t e d c o m p r e s s i o n o f t h e s e u n i t s a g a i n s t t h e m o r e 

r i g i d b l o c k s o f t h e D u t t e n g r o u p . 
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T h e v o l c a n o s e d i m e n t a r y b e l t h a s b e e n m e t a m o r p h o s e d t o g r e e n -

s c h i s t a n d a l m a n d i n e a m p h i b o l i t e f a c i e s r a n k . M e t a m o r p h i c r a n k 

d e c r e a s e s t o w a r d s t h e c e n t r e o f t h e b e l t a w a y f r o m t h e b o u n d i n g 

g r a n i t o i d s . I n t h e a r e a a r o u n d E v a n s L a k e , h o w e v e r , t h e 

m e t a m o r p h i c r a n k a p p e a r s t o i n c r e a s e i n w a r d s i n t o t h e b e l t as t h e 

i n d i c a t o r m i n e r a l s s t a u r o l i t e f o l l o w e d b y a n d a l u s i t e , k y a n i t e , 

c o r d i e r i t e a n d s i l l i m a n i t e a r e f o u n d , w i t h i n c r e a s i n g d i s t a n c e 

f r o m t h e g r a n i t o i d b o d y t o t h e w e s t . T h e d e v e l o p m e n t o f t h e s e 

m i n e r a l s a l s o s u g g e s t s t h e r e was a m e t a m o r ph i c - h y d r o t h e r n i a l 

a l t e r a t i o n o f t h e r o c k s i n t h i s a r e a p r i o r t o t h e m a i n 

m e t a m o r p h i s m e v e n t t h a t c r e a t e d an a l u m i n a s u r p l u s , p r o b a b l y b y 

l e a c h i n g o f a l k a l i s a n d p e r h a p s a c c o m p a n i e d by a d d i t i o n o f 

m a g n e s i u m . T h e a r e a i n w h i c h t h i s p e r a l u m i n o u s c h e m i s t r y h a s 

b e e n d e v e l o p e d i n t h e s e m e t a v o l c a n i c r o c k s i s a p r i m e e x p l o r a t i o n 

t a r g e t f o r b o t h b a s e a n d p r e c i o u s m e t a l s . 

P r e c a m b r i a n 

A r c h e a n 

M e t a v o l c a n i c s a n d M e t a s e d i m e n t s 

M e t a v o l c a n i c s 

T h e m e t a v o l c a n i c c l a s s i f i c a t i o n i n t h i s r e p o r t i s b a s e d 

u p o n : ( 1 ) f i e l d c r i t e r i a s u p p l e m e n t e d by p e t r o g r a p h i c e x a m i n a t i o n 

a n d ( 2 ) t h e c o n s t r a i n t s i m p o s e d b y c o m p i l a t i o n o f t h e g e o l o g i c a l 

d a t a o f s e v e r a l p e o p l e i n t o o n e l e g e n d . I n t h i s r e p o r t t h e 

m e t a v o l c a n i c s a r e c l a s s i f i e d i n t o m a f i c a n d m a f i c t o i n t e r m e d i a t e 

( m o r e t h a n 35 p e r c e n t m a f i c m i n e r a l s ) a n d f e l s i c t o i n t e r m e d i a t e 

( l e s s t h a n 35 a n d g e n e r a l l y l e s s t h a n 25 p e r c e n t m a f i c 
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m i n e r a l s ) . B o n d ( 1 9 8 0 ) p r o p o s e d a t h r e e - f o l d s u b d i v i s i o n f o r 

some o f t h e r o c k s d e s c r i b e d h e r e . C h e m i c a l l y t h e t w o 

s u b d i v i s i o n s w o u l d c o r r e s p o n d t o b a s a l t s a n d a n d e s i t e s , a n d 

a n d e s i t e s , d a c i t e s a n d r h y o l i t e s r e s p e c t i v e l y . 

M a f i c t o I n t e r m e d i a t e M e t a v o l c a n i c s 

M a f i c t o i n t e r m e d i a t e m e t a v o l c a n i c s a r e t h e d o m i n a n t l i t h o -

l o g y i n t h e s u r v e y a r e a . T h e y o c c u r a t s e v e r a l s t r a t i g r a p h i c 

l e v e l s w h e r e t h e y g e n e r a l l y c o m p r i s e t h e l o w e r p o r t i o n o f i n d i v i ­

d u a l v o l c a n i c c y c l e s . 

T h e s e r o c k s w e a t h e r t o v a r i o u s s h a d e s o f g r e e n a n d g r e y . 

F r e s h s u r f a c e s a r e s i m i l a r l y c o l o u r e d b u t a r e o f d a r k e r h u e s . 

W h i t e a n d b r o w n h u e s a r e a c o n s e q u e n c e o f c a r b o n a t i z a t i o n . D a r k 

g r e e n t o b l a c k h u e s r e f l e c t t h e d e v e l o p m e n t o f h o r n b l e n d e u n d e r 

a l m a n d i n e a m p h i b o l i t e f a c i e s c o n d i t i o n s . 

T h e m e t a v o l c a n i c s a r e v a r i a b l y m a s s i v e , f o l i a t e d a n d s c h i s ­

t o s e . B a n d i n g i n m e t a v o l c a n i c s m a r g i n a l t o t h e b a t h o l i t h i c c o m ­

p l e x e s i s d u e t o a c c e n t u a t i o n o f p r i m a r y b e d d i n g o f t u f f a c e o u s 

m e m b e r s o r t o m e t a m o r p h i c d i f f e r e n t i a t i o n a c c o m p a n y i n g 

d e f o r m a t i o n . 

R e c r y s t a l l i z a t i o n i s p r e v a l e n t t h o u g h p i l o t a x i t i c , s u b o p h i -

t i c t o o p h i t i c , a n d r a r e i s o g r a n u l a r a n d r e l i c t q u e n c h t e x t u r e s 

a r e l o c a l l y p r e s e r v e d i n w e a k l y d e f o r m e d r o c k s . 

F o r t h i s r e p o r t t h e m a f i c a n d i n t e r m e d i a t e m e t a v o l c a n i c 

r o c k s h a v e b e e n s u b d i v i d e d on t h e b a s i s o f f l o w f e a t u r e s a n d 

t e x t u r e s i n t o : m a s s i v e f l o w s , p i l l o w e d f l o w s , p o r p h y r i t i c f l o w s , 

a m y g d a l o i d a l / v e s i c u l a r f l o w s , v a r i o l i t i c f l o w s , a u t o c l a s t i c / 

h y a l o c l a s t i c b r e c c i a , p y r o c l a s t i c s a n d i n t e r f l o w v o l c a n i c 

c o n g l o m e r a t e . 
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M a s s i v e f l o w s c o m p r i s e b o t h f i n e t o m e d i u m - g r a i n e d a n d 

m e d i u m t o c o a r s e - g r a i n e d u n i t s . T h e c o a r s e - g r a i n e d v a r i e t i e s 

c o u l d r e p r e s e n t v e r y t h i c k f l o w s o r s y n v o l c a n i c i n t r u s i v e s i l l s . 

P i l l o w e d f l o w s a r e c o m m o n . S p e c i f i c a t t e n t i o n was p a i d t o 

t h e s i z e a n d s h a p e o f t h e p i l l o w s , s e l v a g e t h i c k n e s s a n d v e s i c u -

l a r i t y so a s t o r e l a t e s t r a t i g r a p h i c p o s i t i o n o f d i s t i n c t i v e 

p i l l o w e d u n i t s t o mode a n d e n v i r o n m e n t o f d e p o s i t i o n a n d i f 

p o s s i b l e c h e m i c a l c o m p o s i t i o n . 

P o r p h y r i t i c f l o w s o r f l o w z o n e s a n d c o m a g m a t i c p o r p h y r i t i c 

s i l l s c o n t a i n f e l d s p a r a n d / o r u n c o m m o n l y a m p h i b o l e ( a f t e r 

p y r o x e n e ) p h e n o c r y s t s v i s i b l e i n h a n d s p e c i m e n . W h i l e n o t w i d e ­

s p r e a d , a n d g e n e r a l l y l a t e r a l l y d i s c o n t i n u o u s , t h e y do o c c u r a t 

s p e c i f i c s t r a t i g r a p h i c i n t e r v a l s ( B o n d , 1 9 7 7 ) i n t h a t p o r t i o n o f 

t h e O u t t e n g r o u p l o c a t e d e a s t o f S o u t h e a s t B a y o f S a v a n t L a k e . 

A m y g d a l o i d a l / v e s i c u l a r f l o w s a r e c o m m o n l y a l s o p i l l o w e d . 

V e s i c u l a r i t y i s m a i n l y a f u n c t i o n o f w a t e r d e p t h a n d c h e m i c a l 

c o m p o s i t i o n . C h a n g e s i n v e s i c u l a r i t y t h r o u g h t h e s t r a t i g r a p h i c 

s e c t i o n s w e r e u s e d t o i n t e r p r e t e n v i r o n m e n t s o f d e p o s i t i o n . A 

v a r i o l i t i c f l o w o f t h e O u t t e n g r o u p ( n o t d i s t i n g u i s h e d on m a p -

f a c e ) i s p r e s e n t n o r t h o f t h e e a s t e n d o f K a s h a w e o g a m a L a k e i n 

M c C u b b i n T o w n s h i p ( B o n d , 1 9 7 7 ) . S m a l l v a r i o l e s ( o c c u r r e n c e s n o t 

s h o w n o n m a p - f a c e ) w e r e n o t e d t o o c c u r i n a f e w o u t c r o p s o f t h e 

u p p e r f o u r k i l o m e t r e s o f s e c t i o n o f t h e O u t t e n g r o u p a l o n g t h e 

e a s t s i d e o f t h e b e l t . 

A u t o c l a s t i c / h y a l o c l a s t i c b r e c c i a s l o c a l l y c o m p r i s e t h e t o p , 

m o r e r a r e l y t h e b o t t o m z o n e s o f f l o w s . L i k e t h e p o r p h y r i t i c 

f l o w s t h e y a l s o t e n d t o o c c u r a t s p e c i f i c s t r a t i g r a p h i c l e v e l s . 
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M a f i c t o i n t e r m e d i a t e p y r o c l a s t i c s a n d r e d e p o s i t e d 

p y r o c l a s t i c r o c k s a r e m o d e r a t e l y a b u n d a n t i n u p p e r v o l c a n i c u n i t s 

b u t a r e a l m o s t l a c k i n g f r o m t h e l o w e r m o s t p a r t o f t h e O u t t e n 

g r o u p . I n t h i s r e p o r t , c l a s s i f i c a t i o n o f p y r o c l a s t i c r o c k s a s 

b e i n g e i t h e r m a f i c t o i n t e r m e d i a t e o r f e l s i c t o i n t e r m e d i a t e 

r e f e r s t o t h e c o m p o s i t i o n o f t h e m a t r i x . C l a s s i f i c a t i o n o f 

p y r o c l a s t i c s on t h e b a s i s o f s i z e f o l l o w s F i s h e r ( 1 9 6 7 ) . 

A v o l c a n o c l a s t i c c o n g l o m e r a t e f r o m t h e n o r t h e r n s h o r e o f t h e 

p e n i n s u l a s e p a r a t i n g S o u t h e a s t B a y f r o m S a v a n t L a k e c o n t a i n s up 

t o 18 cm d i a m e t e r b o u l d e r s o f i n t e r m e d i a t e t o f e l s i c m e t a v o l ­

c a n i c s a n d f i n e - g r a i n e d q u a r t z - f e l d s p a r p o r p h y r y s e t i n a 

t u f f a c e o u s m a t r i x ( B o n d , 1 9 7 7 ) . 

F e l s i c t o I n t e r m e d i a t e M e t a v o l c a n i c R o c k s 

F e l s i c t o i n t e r m e d i a t e m e t a v o l c a n i c s o c c u r a t s e v e r a l s t r a t ­

i g r a p h i c i n t e r v a l s ; t h e i r m a i n d e v e l o p m e n t i s i n t h e H a n d y L a k e 

g r o u p . 

T h e y a r e c o m p r i s e d d o m i n a n t l y o f p y r o c l a s t i c r o c k s , p r e d o m i ­

n a n t l y t u f f s a n d l a p i l l i t u f f s w i t h l o c a l a c c u m u l a t i o n s o f t u f f 

b r e c c i a m o s t n o t i c e a b l y w e s t o f E v a n s L a k e a n d j u s t s o u t h o f 

C o n a n t L a k e . D o m i n a n t l y l i t h i c b u t a l s o c r y s t a l v a r i e t i e s o f 

t u f f a r e p r e s e n t ( n o t d i s t i n g u i s h e d on t h e m a p - f a c e ) . Some u n i t s 

c o n t a i n m a t r i x - s u p p o r t e d s u b r o u n d e d c l a s t s o f v o l c a n i c m a t e r i a l 

a n d i n p l a c e s a r e b e d d e d , s h o w g r a d i n g a n d some s o r t i n g . T h e s e 

u n i t s l i k e l y f o r m e d by r e d e p o s i t i o n o f p y r o c l a s t i c m a t e r i a l by 

d e b r i s f l o w s . 

F l o w s a r e b o t h f i n e t o m e d i u m - g r a i n e d m a s s i v e a n d p o r p h y r i ­

t i c c o n t a i n i n g q u a r t z a n d / o r p l a g i o c l a s e p h e n o c r y s t s . A u t o c l a s t i c 
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b r e c c i a l i k e l y f o r m e d b y a u t o - b r e c c i a t i o n o f d o m e s , a s e x e m p l i ­

f i e d i n t h e a r e a n o r t h a n d e a s t o f E v a n s L a k e , o r b y 

a u t o - b r e c c i a t i o n o f f l o w s ( B o n d , 1 9 8 0 ) . 

V o l c a n o g e n i c s a n d s t o n e , w h i l e s e n s u s t r i c t o e p i c l a s t i c , w a s 

i n c l u d e d u n d e r t h i s h e a d i n g d u e t o i t s c l o s e s p a t i a l a s s o c i a t i o n 

t o t h e m e t a v o l c a n i c s . 

P o r p h y r y u n i t s c o n t a i n i n g q u a r t z a n d o r p l a g i o c l a s e p h e n o -

c r y s t s a r e m a s s i v e u n i t s t h a t may be e i t h e r o f m e t a v o l c a n i c o r 

s u b v o l c a n i c o r i g i n . 

T h e s e f e l s i c t o i n t e r m e d i a t e m e t a v o l c a n i c r o c k s e x h i b i t 

r e c r y s t a l l i z e d g r a n o b l a s t i c - p o l y g o n a l t o r e m n a n t p o r p h y r i t i c 

t e x t u r e s . T h e y a r e v a r i a b l y m a s s i v e , w e a k l y f o l i a t e d t o s t r o n g l y 

f o l i a t e d . L o c a l l y n o n - p e n e t r a t i v e s h e a r i n g h a s t r a n s f o r m e d t h e m 

t o q u a r t z - s e r i c i t e s c h i s t s a n d p h y l l i t e s . B o t h t h e f r e s h a n d 

w e a t h e r e d s u r f a c e s e x h i b i t v a r i o u s s h a d e s o f p i n k , g r e e n , g r e y , 

y e l l o w , a n d b r o w n . 

METASEDIMENTS 

C L A S T I C METASEDIMENTS 

CONGLOMERATE 

T h e S a v a n t N a r r o w s f o r m a t i o n a s p r e v i o u s l y d e s c r i b e d 

c o n s i s t s o f a l o w e r m o s t member o f g r a n i t o i d - c l a s t c o n g l o m e r a t e 

a n d a s u p p e r m e m b e r o f v o l c a n i c c l a s t c o n g l o m e r a t e . G r a n i t o i d 

c l a s t s a n d c l a s t s o f v o l c a n i c r o c k s a r e t h e d o m i n a n t c l a s t s t y p e s 

b u t o t h e r v a r i e t i e s o f c l a s t o c c u r i n b o t h m e m b e r s ( s e e S a v a n t 

N a r r o w s f o r m a t i o n , t h i s r e p o r t ) . 
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F I N E GRAINED C L A S T I C S METASEDIMENTS 

T h e f i n e c l a s t i c m e t a s e d i m e n t s c o n s i s t o f s a n d s t o n e ( w a c k e 

a n d a r e n i t e ) ; s i l t s t o n e ; c h e r t y m e t a s e d i m e n t s , s i l i c e o u s s i l t -

s t o n e a n d m u d s t o n e ; a n d t u f f a c e o u s m e t a s e d i m e n t s . T h e s e m e t a s e d -

i m e n t a r y t y p e s a r e c o m m o n l y f o u n d i n t i m a t e l y i n t e r b e d d e d w i t h o n e 

a n o t h e r t h o u g h i n p l a c e s a s i n g l e t y p e w i l l d o m i n a t e . 

CHEMICAL METASEDIMENTS 

C h e m i c a l m e t a s e d i m e n t s c o m p r i s e q u a r t z - m a g n e t i t e i r o n f o r m a ­

t i o n c o n s i s t i n g o f f i n e l y i n t e r c a l a t e d t h i n l y l a m i n a t e d l a y e r s o f 

m e t a c h e r t a l t e r a t i n g w i t h m a g n e t i t e l a m i n a e , t y p i c a l o f A l g o m a n -

t y p e o x i d e f a c i e s i r o n f o r m a t i o n ( G r o s s , 1 9 6 5 ) . G a s p e r i s 

l o c a l l y i n t e r l a y e r e d w i t h t h e m a g n e t i t e l a m i n a e w h i l e s p e c u l a r 

h e m a t i t e i s l o c a l l y d i s s e m i n a t e d t h r o u g h o u t t h e m e t a s e d i m e n t s . 

M A F I C , I N T E R M E D I A T E AND ULTRAMAFIC I N T R U S I V E ROCKS 

T h e m a f i c a n d i n t e r m e d i a t e i n t r u s i v e r o c k s i n t h e m a p - a r e a 

a r e g a b b r o , d i o r i t e , q u a r t z d i o r i t e , m a f i c t r o n d h j e m i t e a n d r a r e 

q u a r t z g a b b r o . T h e y a r e g e n e r a l l y f i n e t o m e d i u m - g r a i n e d t o 

l o c a l l y , c o a r s e - g r a i n e d a n d / o r ( f e l d s p a r ) p o r p h y r i t i c . 

W h i l e m a f i c s i l l s l o c a l l y i n t r u d e m e t a s e d i m e n t s o f t h e 

S a v a n t g r o u p , t h e i r m a i n e x p o s u r e i s b e t w e e n t h e a r e a o f H o u g h t o n 

C r e e k t o j u s t e a s t o f F a r r i n g t o n L a k e . H e r e l a r g e s i l l - l i k e 

l e n s e s c o n s i s t i n g p r e d o m i n a n t l y o f q u a r t z d i o r i t e a r e b r o a d l y 

c o n c o r d a n t t o s t r a t i g r a p h y . S e v e r a l p h a s e s a r e p r e s e n t p e r h a p s 

i n d i c a t i v e o f m u l t i p l e i n t r u s i o n s t h o u g h m o r e l i k e l y d u e t o m i n o r 

d i f f e r e n t i a t i o n , t h e y a r e m u t u a l l y g r a d a t i o n a l i n t o o n e a n o t h e r . 
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T y p i c a l m i n e r a l o g y i s p l a g i o c l a s e + h o r n b l e n d e ± a c t i n o l i t e * 

q u a r t z + b i o t i t e + c h l o r i t e + e p i d o t e + a p a t i t e * t i t a n i t e -

o p a q u e s * m u s c o v i t e . W h i l e t h e s e b o d i e s a r e c l o s e l y a s s o c i a t e d 

w i t h e x t r u s i v e r o c k s o f s i m i l a r c o m p o s i t i o n t o w h i c h t h e y c o u l d 

be f e e d e r s t h e f a c t t h a t t h e y c o n t a i n m a f i c m e t a v o l c a n i c 

x e n o l i t h s a n d a r e l e s s r e c r y s t a l l i z e d t h a n t h e m e t a v o l c a n i c s l e d 

B o n d ( 1 9 8 0 ) t o i n t e r p r e t t h e m as l a t e r i n t r u s i o n s n o t c o e v a l o r 

c o m a g m a t i c w i t h t h e m a f i c m e t a v o l c a n i c s . 

P e r i d o t i t e a n d p y r o x e n i t e b o d i e s a r e p r e s e n t a t A r m i t L a k e 

a n d a s x e n o l i t h s w i t h i n t h e F a i r c h i l d L a k e I n t r u s i o n . T h e y a r e 

m o r e f u l l y d e s c r i b e d u n d e r t h e O u t t e n U l t r a m a f i c s ( t h i s r e p o r t ) . 

F E L S I C AND I N T E R M E D I A T E I N T R U S I V E ROCKS 

On t h e b a s i s o f m i n e r a l o g i c a l a n d c h e m i c a l c o m p o s i t i o n , 

r e l a t i v e a g e , s p a t i a l d i s t r i b u t i o n a n d d e g r e e o f m e t a m o r p h i s m a 

n u m b e r o f d i s t i n c t p h a s e s a n d g r o u p i n g s o f f e l s i c t o i n t e r m e d i a t e 

i n t r u s i v e r o c k s h a v e b e e n r e c o g n i z e d . F o r t h e p r e s e n t d i s c u s s i o n 

t h e y a r e s u b d i v i d e d i n t o t h e f o l l o w i n g : 

1 . M e t a m o r p h o s e d F e l s i c t o I n t e r m e d i a t e P o r p h y r i t i c 

I n t r u s i o n s 

( i ) K a s h a w e o g a m a L a k e I n t r u s i o n 

( i i ) N e v e r f r e e z e L a k e I n t r u s i o n s 

( i i i ) H a n d y L a k e P o r p h y r i t i c S i l l s 

( i v ) P a t t e r s o n L a k e P o r p y r i t i c S i l l s 

2 . M e t a m o r p h o s e d a n d / o r F o l i a t e d F e l s i c t o I n t e r m e d i a t e 

I n t r u s i o n s 

( i ) C o n a n t L a k e I n t r u s i o n 

( i i ) H e r o n L a k e S t o c k 

( i i i ) H o u g h L a k e S t o c k 
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( i v ) L e w i s L a k e B a t h o l i t h 

( v ) F a i r - c h i l d L a k e I n t r u s i o n 

( v i ) O u t t e n B a t h o l i t h 

3 . U n m e t a m o r p h o s e d F e l s i c t o I n t e r m e d i a t e S y n t o P o s t 

T e c t o n i c I n t r u s i v e R o c k s 

( i ) W i g g l e C r e e k S t o c k 

( i i ) D i c k s o n L a k e S t o c k 

( i i i ) G r e b e L a k e S t o c k 

( i v ) Smye T o w n s h i p S t o c k 

( v ) Y e t t L a k e S t o c k 

METAMORPHOSED F E L S I C TO I N T E R M E D I A T E P O R P H Y R I T I C I N T R U S I O N S 

I n t r o d u c t i o n 

T h e r e a r e t h r e e a g e s o f p o r p h y r i t i c i n t r u s i o n s i n t h e S a v a n t 

L a k e a r e a . T h e y a r e i n t e r p r e t e d b y t h e a u t h o r t o be e p i z o n a l 

s u b v o l c a n i c a n d c o m a g m a t i c w i t h f e l s i c t o i n t e r m e d i a t e 

m e t a v o l c a n i c s . T h e y a r e : ( 1 ) t h e K a s h a w e o g a m a L a k e I n t r u s i o n 

c o n s i d e r e d t o be t h e i n t r u s i v e e q u i v a l e n t o f t h e O u t t e n 

g r o u p m e t a v o l c a n i c s ; ( 2 ) t h e N e v e r f r e e z e L a k e I n t r u s i o n s 

c o n s i d e r e d t o be t h e i n t r u s i v e e q u i v a l e n t o f t h e r o c k s o f t h e 

W h i m b r e l L a k e f o r m a t i o n ; a n d ( 3 ) t h e H a n d y L a k e a n d P a t t e r s o n 

L a k e P o r p h y r i t i c S i l l s c o n s i d e r e d t o be t h e i n t r u s i v e e q u i v a l e n t s 

o f f e l s i c t o i n t e r m e d i a t e m e t a v o l c a n i c s o f t h e H a n d y L a k e g r o u p . 

T h e K a s h a w e o g a m a L a k e I n t r u s i o n a n d t h e N e v e r f r e e z e L a k e 

I n t r u s i o n s w e r e i n v e s t i g a t e d d u r i n g r e c o n n a i s s a n c e m a p p i n g b y 

B r e a k s a n d B o n d ( 1 9 7 6 , 1 9 7 7 ) a n d T r o w e l l e t a l . ( 1 9 7 7 ) 

r e s p e c t i v e l y . S u f f i c i e n t d e t a i l e d i n f o r m a t i o n e x i s t s t o d i s c u s s 

t h e H a n d y l a k e a n d P a t t e r s o n L a k e P o r p h y r i t i c s i l l s s e p a r a t e l y . 
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HANDY LAKE P O R P H Y R I T I C S I L L S 

T h e H a n d y L a k e P o r p h y r i t i c S i l l s ( B o n d , 1 9 7 9 ) c o m p r i s e a 

s e r i e s o f s y n - v o l c a n i c / s u b v o l c a n i c m e t a m o r p h o s e d i n t r u s i o n s 

c e n t r e d a r o u n d H a n d y L a k e . T e x t u r a l l y a n d c o m p o s i t i o n a l l y t h e y 

a r e s i m i l a r t o t h e s u r r o u n d i n g i n t e r m e d i a t e t o f e l s i c p y r o c l a s t i c 

v o l c a n i c s a n d i n f a c t some p h a s e s o f t h e s e s i l l s c o u l d b e 

e x t r u s i v e . T h e p r e s e n c e o f f e l s i c m e t a v o l c a n i c x e n o l i t h s d o e s , 

h o w e v e r , s u g g e s t t h a t t h e s i l l s a r e p r e d o m i n a n t l y o f i n t r u s i v e 

o r i g i n . T h e p r e v a i l i n g m i n e r a l o g y c o n s i s t s o f p h e n o c r y s t s o f 

p l a g i o c l a s e ( l o c a l l y r a r e p o t a s s i u m f e l d s p a r ) a n d o f q u a r t z s e t 

i n a f i n e - g r a i n e d m a t r i x o f p l a g i o c l a s e ( a l b i t e ) + q u a r t z + 

s e r i c i t e + b i o t i t e + e p i d o t e + c a r b o n a t e * m a g n e t i t e * t i t a n i t e 

* z i r c o n . I n d i v i d u a l p h a s e s c a n be d i s t i n g u i s h e d on t h e b a s i s 

o f : t y p e a n d a m o u n t o f p h e n o c r y s t , e i t h e r p l a g i o c l a s e o r q u a r t z ; 

v a r i a t i o n s i n p h e n o c r y s t c o n c e n t r a t i o n ; m a t r i x g r a i n s i z e ; a n d 

m a t r i x t o p h e n o c r y s t r a t i o . A l l p h a s e s a p p e a r t o be g r a d a t i o n a l 

a n d l i k e l y c o m a g m a t i c . T h e p r e s e n c e o f t h e s e s i l l s l i k e l y 

r e f l e c t s a n d m a r k s t h e p o s i t i o n o f a f o r m e r v e n t a r e a f o r 

i n t e r m e d i a t e t o f e l s i c v o l c a n i c s . 

PATTERSON LAKE P O R P H Y R I T I C S I L L S 

T h e h e r e i n n a m e d P a t t e r s o n L a k e P o r p h y r i t i c S i l l s ( s e e B o n d , 

1 9 8 0 ) c o m p r i s e : a l a r g e s i l l - l i k e b o d y s i t u a t e d b e t w e e n H o u g h t o n 

a n d P a t t e r s o n L a k e s a s w e l l as s m a l l e r s i l l s a n d d i k e s i n t h e 

i m m e d i a t e a r e a , a l l e m p l a c e d w i t h i n f e l s i c t o i n t e r m e d i a t e m e t a ­

v o l c a n i c s o f t h e H a n d y L a k e g r o u p . T e x t u r a l l y a n d c o m p o s i t i o n -

a l l y t h e y r e s e m b l e t h e s u r r o u n d i n g f e l s i c t o i n t e r m e d i a t e 
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p y r o c l a s t i c r o c k s e x c e p t t h e y c o n t a i n f e w e r f r a c t u r e d 

p h e n o c r y s t s . 

T h e s e p o r p h y r i t i c m a s s e s c o n s i s t p r e d o m i n a n t l y o f f e l d s p a r 

a n d q u a r t z - f e l d s p a r p o r p h y r y w i t h l e s s e r a m o u n t s o f 

f e l d s p a r - q u a r t z a n d q u a r t z p o r p h y r y . T h e y r a n g e i n c o m p o s i t i o n 

f r o m a n d e s i t e t o r h y o l i t e . M i n e r a l a s s e m b l a g e s o f l o w t o m i d d l e 

g r e e n s c h i s t f a c i e s r a n k i n c l u d e p l a g i o c l a s e + q u a r t z * b i o t i t e + 

m u s c o v i t e + c h l o r i t e + c a l c i t e + o p a q u e s * a c c e s s o r i e s : e p i d o t e 

a n d h o r n b l e n d e . M i n e r a l a s s e m b l a g e s o f m i d d l e t o u p p e r 

g r e e n s c h i s t f a c i e s r a n k i n c l u d e p l a g i o c l a s e + q u a r t z * b i o t i t e -

c h l o r i t e + m i c r o c l i n e ± o p a q u e s + a c c e s s o r i e s : a p a t i t e , z i r c o n , 

a l l a n i t e . 

T h o u g h g r a d a t i o n a l t o o n e a n o t h e r , i n d i v i d u a l p h a s e s c a n 

l o c a l l y be d i s t i n g u i s h e d on t h e b a s i s o f t y p e a n d a m o u n t o f 

p h e n o c r y s t s , p h e n o c r y s t s h a p e , a n d v a r i a t i o n s i n p h e n o c r y s t 

c o n c e n t r a t i o n a n d i n t e n s i t y o f f r a c t u r i n g . O n l y r a r e l y , h o w e v e r , 

d o c r o s s c u t t i n g r e l a t i o n s h i p s p r o v i d e e v i d e n c e f o r t h e t i m i n g o f 

e m p l a c e m e n t o f t h e v a r i o u s p h a s e s . A l l p h a s e s a r e g e n e r a l l y 

m a s s i v e b u t l o c a l l y h a v e a w e a k f o l i a t i o n . 

T h e p o r p h y r i t i c r o c k s a r e l i k e l y c o m a g m a t i c w i t h t h e f e l s i c 

t o i n t e r m e d i a t e m e t a v o l c a n i c r o c k s o f t h e H a n d y L a k e g r o u p a n d 

r e p r e s e n t s u b v o l c a n i c i n t r u s i o n s e m p l a c e d w i t h i n t h e i r own 

v o l c a n i c p i l e . T h e f a c t t h a t t h e m a i n p o r p h y r i t i c mass i s 

c e n t e r e d s o u t h a n d w e s t o f E v a n s L a k e , may be f u r t h e r e v i d e n c e 

t h a t t h e r e w e r e v o l c a n i c c e n t r e s i n t h i s a r e a . A s i m i l a r s i t u a ­

t i o n t o t h e a b o v e e x i s t s a t S t u r g e o n L a k e ( T r o w e l l , 1 9 8 0 ) w h e r e a 

s u b v o l c a n i c i n t r u s i o n , t h e B e i d e l m a n B a y P l u t o n h a s b e e n e m p l a c e d 

w i t h i n t h e S o u t h S t u r g e o n L a k e V o l c a n i c s . 
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METAMORPHOSED F E L S I C TO I N T E R M E D I A T E I N T R U S I V E ROCKS 

CONANT LAKE I N T R U S I O N 

T h e C o n a n t L a k e I n t r u s i o n ( B o n d , 1 9 7 9 ) i s a s i l l - l i k e 

i n t r u s i o n , o f g r a n o d i o r i t e t o t r o n d h j e m i t e c o m p o s i t i o n , s i t u a t e d 

o n a n d w e s t o f C o n a n t L a k e . I t i s s p a t i a l l y a s s o c i a t e d w i t h t h e 

H a n d y L a k e P o r p h y r i t i c s i l l s w h i c h may r e p r e s e n t f i n e r - g r a i n e d 

m a r g i n a l o r r o o f p h a s e s o f t h e C o n a n t L a k e I n t r u s i o n ; t h a t i s , 

t h e C o n a n t L a k e I n t r u s i o n i s l i k e l y a s y n v o l c a n i c i n t r u s i o n 

e m p l a c e d w i t h i n i t s own v o l c a n i c p i l e . T r o n d h j e m i t e i s t h e m a j o r 

p h a s e w h i l e a m i n o r g r a n o d i o r i t e p h a s e may r e p r e s e n t a p o t a s s i u m 

m e t a s o m a t i z e d e q u i v a l e n t p e r h a p s f o r m e d s i m i l a r l y as t h e g r a n o ­

d i o r i t e p h a s e o f t h e H e r o n L a k e S t o c k ( K u s m i r s k i , 1 9 7 7 ) . T h e 

p h a s e s a r e m a s s i v e t o w e a k l y f o l i a t e d a n d t h e t e x t u r e s a r e 

e q u i g r a n u l a r t o w e a k l y p o r p h y r i t i c d u e t o p o t a s s i u m f e l d s p a r 

o v e r g r o w t h s on p l a g i o c l a s e . T h e u s u a l m i n e r a l o g y i s p l a g i o c l a s e 

+ q u a r t z + m i c r o c l i n e + b i o t i t e + a c c e s s o r i e s : c a r b o n a t e , 

a p a t i t e , z i r c o n , t i t a n i t e , a n d o p a q u e s . F r a c t u r i n g o f t h e 

p l a g i o c l a s e p l u s t h e d e v e l o p m e n t o f m o r t a r s t r u c t u r e i n , a n d 

p e r i p h e r a l g r a n u l a t i o n o f t h e q u a r t z a r e i n d i c a t i v e o f 

p o s t - i n t r u s i o n d e f o r m a t i o n . 

HERON LAKE STOCK 

T h e H e r o n L a k e S t o c k ( B o n d , 1 9 7 7 ; K u s m i r s k i , 1 9 7 7 ) i s a 

m u l t i p h a s e , p r e d o m i n a n t l y t r o n d h j e m i t e , i n t r u s i o n s i t u a t e d n o r t h 

o f K a s h a w e o g a m a L a k e . K u s m i r s k i h a s i d e n t i f i e d s i x p h a s e s t h a t 

c o m p r i s e t h e s t o c k ( T a b l e 3 ) w h i l e t h e t r o n d h j e m i t e a n d g r a n o ­

d i o r i t e p h a s e s a r e g r a d a t i o n a l t o e a c h o t h e r t h e d i o r i t e a n d 
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q u a r t z m o n z o n i t e a r e l a t e r c r o s s c u t t i n g p h a s e s . T h e q u a r t z 

a n d e s i t e i s p r e s e n t a s a d i k e s i t u a t e d n o r t h w e s t o f t h e s t o c k . 

F o l i a t i o n i n t h e s t o c k g e n e r a l l y t r e n d s n o r t h w e s t a n d d i p s 

a p p r o x i m a t e l y 9 0 d e g r e e s . A l o n g t h e s o u t h e r n b o u n d a r y , e a s t -

n o r t h e a s t c a t a c l a s t i c f o l i a t i o n s a r e p r e s e n t w h i c h l i k e l y 

d e v e l o p e d i n r e s p o n s e t o m o v e m e n t a l o n g t h e K a s h a w e o g a m a L a k e 

F a u l t . M i n o r q u a r t z a u g e n a r e l o c a l l y p r e s e n t i n t h e c a t a c l a s t i c 

z o n e . T h e t r o n d h j e m i t e i s f o l i a t e d , t h e q u a r t z m o n z o n i t e w e a k l y 

f o l i a t e d , a n d t h e q u a r t z d i o r i t e i s n o t f o l i a t e d . 

I n d i c a t i v e o f i t s p r e - t e c t o n i c e m p l a c e m e n t w i t h i n t h e J u t t e n 

v o l c a n i c s , t h i s s t o c k h a s b e e n i n t e n s e l y m e t a m o r p h o s e d . I t was 

l i k e l y e m p l a c e d a s h i g h l e v e l , l o w t e m p e r a t u r e i n t r u s i v e b o d y 

( B o n d , 1 9 7 7 ) . G r a n i t o i d c l a s t s i n t h e S a v a n t L a k e C o n g l o m e r a t e 

a r e s i m i l a r t o t h e t r o n d h j e m i t e p h a s e s w i t h i n t h e s t o c k . 

K u s m i r s k i d o e s m e n t i o n , h o w e v e r , t h a t t h e q u a r t z c o n t e n t o f t h e 

c l a s t s i s h i g h e r t h a n w i t h i n t h e t r o n d h j e m i t e p h a s e s w i t h i n t h e 

p l u t o n . I f t h e c l a s t s w e r e d e r i v e d f r o m e r o s i o n o f t h i s s t o c k 

t h e e q u i v a l e n t i n t r u s i v e p h a s e may no l o n g e r be p r e s e r v e d . 

A g e o c h e m i c a l s t u d y by K u s m i r s k i ( 1 9 7 7 ) o u t l i n e d c h e m i c a l 

t r e n d s t h a t a r e c o n s i s t e n t w i t h a l l t h e p h a s e s ( w i t h t h e p o s s i b l e 

e x c e p t i o n o f t h e q u a r t z d i o r i t e - d i o r i t e ) , b e i n g d e r i v e d f r o m a 

s i n g l e p a r e n t a l magma b y p r o c e s s e s o f f r a c t i o n a l c r y s t a l l i z ­

a t i o n . T h e g r a n o d i o r i t e may h a v e f o r m e d by p o t a s s i c a u t o m e t a m o r -

p h i s m o f t r o n d h j e m i t e w h i l e t h e q u a r t z m o n z o n i t e may h a v e 

c r y s t a l l i z e d f r o m a r e s i d u a l a l k a l i - r i c h m a g m a . T h e g e o c h e m i c a l 

r e s u l t s a l s o i n d i c a t e t h a t t h e H e r o n L a k e S t o c k l i k e l y f o r m e d a s 

a r e s u l t o f p a r t i a l m e l t i n g o f l o w e r c r u s t / u p p e r m a n t l e m a t e r i a l 

( K u s m i r s k i , 1 9 7 7 ) . 
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HOUGH LAKE STOCK 

T h e H o u g h L a k e S t o c k ( B o n d , 1 9 8 0 ) i s a b i o t i t e t o 

h o r n b l e n d e - b i o t i t e t r o n d h j e m i t e t h a t i n t r u d e s i n t e r m e d i a t e t o 

f e l s i c p y r o c l a s t i c s o f t h e H a n d y L a k e g r o u p w e s t o f E x p l o r a t i o n 

L a k e . I t i s h o m o g e n e o u s i n t e x t u r e a n d c o m p o s i t i o n , a n d i s n o t 

f o l i a t e d . I t i s a l m o s t x e n o l i t h - f r e e . O n l y o n e x e n o l i t h o f 

q u a r t z - f e l d s p a r p o r p h y r y was o b s e r v e d ( B o n d , 1 9 8 0 ) . T h e s t o c k 

e x h i b i t s a s m o o t h s h a r p c o n t a c t w i t h no a p o p h y s e s i n t o t h e 

c o u n t r y r o c k . T h e u s u a l m i n e r a l o g y i s p l a g i o c l a s e + q u a r t z 

+ b i o t i t e ± c h l o r i t e ± h o r n b l e n d e ± a c c e s s o r i e s : e p i d o t e , 

a l l a n i t e , t i t a n i t e , o p a q u e , m i n e r a l s a n d t o u r m a l i n e . I t a d j o i n s 

t h e L e w i s L a k e B a t h o l i t h t o t h e s o u t h . 

L E W I S LAKE B A T H O L I T H 

T h e s o u t h w e s t e r n p a r t o f t h e m a p - a r e a i s u n d e r l a i n by a 

l a r g e b a t h o l i t h i c c o m p l e x , t h e L e w i s L a k e B a t h o l i t h ( B r e a k s , 

1 9 8 0 ) c o m p r i s e d o f s e v e r a l g r a n i t i c p h a s e s . 

I n t h e v i c i n i t y o f t h e t o w n o f S a v a n t L a k e t h e d o m i n a n t 

p h a s e i s a m a s s i v e t o w e a k l y f o l i a t e d , m e d i u m - t o c o a r s e - g r a i n e d 

t r o n d h j e m i t e ( T r o w e l l , 1 9 8 1 ) . G r a n o d i o r i t e i s o n l y a m i n o r 

p h a s e . S e v e r a l t e x t u r a l p h a s e s o f t h e t r o n d h j e m i t e a r e p r e s e n t 

a n d w e r e d i s t i n g u i s h e d by a v a r i a t i o n i n g r a i n s i z e , t y p e a n d 

d o m i n a n c e o f p h e n o c r y s t s a n d m a f i c m i n e r a l d i s t r i b u t i o n . T h e s e 

t e x t u r a l p h a s e s i n t r u d e o n e a n o t h e r i n t h e f o r m o f s i l l s a n d 

d i k e s . 

T h e m i n e r a l a s s e m b l a g e o f t h e t r o n d h j e m i t e - g r a n o d i o r i t e i s 

p l a g i o c l a s e ( o l i g o c l a s e ) + q u a r t z ± m i c r o c l i n e + b i o t i t e ± 

h o r n b l e n d e ± s e r i c i t e + a c c e s s o r i e s : t i t a n i t e , c a r b o n a t e , p y r i t e , 

a n d e p i d o t e . 
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HOUGH LAKE STOCK 

B e t w e e n P a t t e r s o n a n d H o u g h t o n L a k e s a l a r g e g r a n i t o i d m a s s , 

t h e H o u g h L a k e S t o c k , h a s b e e n e m p l a c e d w i t h i n t h e l o w e r p a r t o f 

t h e H a n d y L a k e g r o u p ( B o n d , 1 9 8 0 ) . T h e s e r o c k s , e x c e p t f o r b e i n g 

l e s s r e c r y s t a l l i z e d , a r e s i m i l a r i n c o m p o s i t i o n t o t h e g r a n i t o i d 

r o c k s t o t h e s o u t h w h i c h c o m p r i s e a p a r t o f t h e L e w i s L a k e 

B a t h o l i t h . T h e r o c k s t o t h e s o u t h a r e s o m e w h a t l e s s p o t a s s i c 

b e i n g c o m p r i s e d o f t r o n d h j e m i t e t o g r a n o d i o r i t e . T h e n o r t h 

m a r g i n i s l o c a l l y m i g m a t i t i c d u e t o a b u n d a n t h y b r i d i z e d 

i n c l u s i o n s . 

L E W I S LAKE B A T H O L I T H 

F u r t h e r t o t h e w e s t T r u s l e r ( 1 9 8 2 ) d e s c r i b e d t h e L e w i s L a k e 

B a t h o l i t h as b e i n g d o m i n a n t l y a m e d i u m - t o c o a r s e - g r a i n e d b i o t i t e 

t r o n d h j e m i t e w i t h s i g n i f i c a n t a m o u n t s o f b i o t i t e q u a r t z m o n z o n i t e 

a n d h o r n b l e n d e - b i o t i t e g r a n o d i o r i t e . 

F A I R C H I L D LAKE I N T R U S I O N 

T h e F a i r c h i l d L a k e I n t r u s i o n ( B o n d , 1 9 8 0 ) , p a r t o f t h e 

s o u t h e r n g r a n i t o i d d o m a i n o f t h e E n g l i s h R i v e r S u b p r o v i n c e 

( B r e a k s a n d B o n d , 1 9 7 6 ) b o u n d s t h e S a v a n t L a k e v o l c a n o s e d i m e n t a r y 

b e l t i n t h e n o r t h w e s t e r n p o r t i o n o f t h e a r e a . A t F a i r c h i l d L a k e 

B o n d ( 1 9 8 0 ) r e p o r t s t h a t t h e i n t r u s i o n i s c o m p o s e d o f l o c a l l y 

p o r p h y r i t i c g r a n o d i o r i t e t o q u a r t z m o n z o n i t e t h a t h a s b e e n 

c a t a c l a s t i c a l l y d e f o r m e d b y f a u l t i n g w h i l e T r u s l e r ( 1 9 8 2 ) r e p o r t s 

t h a t h o r n b l e n d e - b e a r i n g t r o n d h j e m i t e i s p r e s e n t f u r t h e r t o t h e 

w e s t . 

T h e F a i r c h i l d L a k e I n t r u s i o n c o n t a i n s n u m e r o u s x e n o l i t h s o f 

m a f i c v o l c a n i c s a n d u l t r a m a f i c r o c k s . F r o m t h e s p a t i a l 

d i s t r i b u t i o n o f t h e i n t r u s i o n r e l a t i v e t o t h e s u p r a c r u s t a l s t h e 

x e n o l i t h s a r e l i k e l y p r e s e r v e d r e m n a n t s o f t h e O u t t e n g r o u p . 
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OUTTEN B A T H O L I T H 

T h e O u t t e n B a t h o l i t h b o r d e r s a n d i s l o c a l l y i n t r u s i v e i n t o 

t h e O u t t e n g r o u p a l o n g t h e e a s t e r n m a r g i n o f t h e S a v a n t L a k e 

v o l c a n o s e d i m e n t a r y b e l t . 

T h e O u t t e n B a t h o l i t h i s c o m p r i s e d o f a m a r g i n a l t r o n d h j e m i t e 

t o l o c a l l y g r a n o d i o r i t e p h a s e w h i c h s h o w s a g r a d u a l c h a n g e t o t h e 

e a s t a n d s o u t h e a s t t o g r a n o d i o r i t e t h e n q u a r t z m o n z o n i t e . T h e 

t r o n d h j e m i t e s h o w s a c o n c o r d a n t t o d i s c o r d a n t c o n t a c t w i t h f e w 

a p o p h y s e s i n t o t h e m a f i c m e t a v o l c a n i c s . T a b l e 4 p r e s e n t s 

p e r t i n e n t d a t a o n t h e p h a s e s o f t h e O u t t e n B a t h o l i t h . 

I n c o n t r a s t t o t h e L e w i s L a k e B a t h o l i t h t h e r o c k s o f t h e 

O u t t e n B a t h o l i t h h a v e b e e n m e t a m o r p h o s e d . T h e y a r e l i k e l y o l d e r 

t h a n r o c k s o f t h e L e w i s L a k e B a t h o l i t h a n d may be t i m e e q u i v a ­

l e n t s o f t h e F a i r c h i l d L a k e I n t r u s i o n s . 

F E L S I C TO I N T E R M E D I A T E SYN-TO P O S T - T E C T O N I C I N T R U S I V E ROCKS 

WIGGLE CREEK STOCK 

T h e W i g g l e C r e e k S t o c k ( B o n d , 1 9 7 7 ) i s a p r e d o m i n a n t l y 

p o r p h y r i t i c g r a n o d i o r i t e c i r c u l a r - e l o n g a t e s t o c k e x p o s e d n o r t h 

o f W h i m b r e l L a k e a n d e x t e n d i n g i n t o B e n n e r T o w n s h i p . No 

a p o p h y s e s o f t h i s i n t r u s i o n e x t e n d i n t o t h e c o u n t r y r o c k s . T h e 

r o c k i s c h a r a c t e r i z e d b y t h e p r e s e n c e o f 5 t o 8 p e r c e n t m e g a -

c r y s t s o f m i c r o c l i n e t h a t a t t a i n l e n g t h s o f 6 c m . T h e s t o c k 

c o n s i s t s o f h o m o g e n e o u s g r a n o d i o r i t e w i t h an a v e r a g e m i n e r a l o g y 

o f m i c r o c l i n e ( m e g a c r y s t s ) s e t i n a m a t r i x o f p l a g i o c l a s e (An-13 

t o A n 1 7 ^ > q u a r t z , m i n o r m i c r o c l i n e , b i o t i t e , m i n o r c h l o r i t e , 

m u s c o v i t e , a n d e p i d o t e a n d a c c e s s o r i e s : o p a q u e m i n e r a l s a n d 
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t i t a n i t e . T h e s t o c k i s m a s s i v e a n d i s l i k e l y a l a t e 

p o s t - t e c t o n i c i n t r u s i o n . 

D ICKSON LAKE STOCK 

T h e D i c k s o n L a k e S t o c k ( B r e a k s , 1 9 8 0 , B o n d , 1 9 8 0 ; B r e a k s a n d 

B o n d , 1 9 7 6 ) i s a p r e d o m i n a n t l y g r a n o d i o r i t e i n t r u s i o n s i t u a t e d a t 

D i c k s o n L a k e . I t l o c a l l y i s v a r i a b l e t o q u a r t z m o n z o n i t e a n d 

t r o n d h j e m i t e . I t i s f i n e t o m e d i u m g r a i n e d a n d m a s s i v e t o w e a k l y 

f o l i a t e d t o s l i g h t l y c a t a c l a s t i c a l o n g i t s s o u t h e r n m a r g i n . T h e 

c o n t a c t w i t h t h e O u t t e n g r o u p i s s h a r p a n d s m o o t h , a n d no 

x e n o l i t h s a r e p r e s e n t w i t h i n t h e i n t r u s i o n . M i n o r a p l i t e a n d 

p e g m a t i t e d i k e s o c c u r w i t h i n t h e m a r g i n o f t h e i n t r u s i o n . No 

a p o p h y s e s e x t e n d i n t o t h e c o u n t r y r o c k s . T y p i c a l m i n e r a l o g y i s 

p l a g i o c l a s e + q u a r t z + m i c r o c l i n e a n d b i o t i t e . A c c e s s o r i e s a r e 

t i t a n i t e , a p a t i t e , a n d o p a q u e m i n e r a l s . T h e p l u t o n h a s a s i m i l a r 

s t y l e o f i n t r u s i o n , c o m p o s i t i o n , a n d p o s i t i o n a t t h e c o n t a c t z o n e 

b e t w e e n t h e E n g l i s h R i v e r a n d W a b i g o o n S u b p r o v i n c e s as d o e s t h e 

H e r o n L a k e S t o c k . I t i s , h o w e v e r , u n r e c r y s t a l l i z e d t o w e a k l y 

r e c r y s t a l l i z e d i n c o n t r a s t t o t h e H e r o n L a k e S t o c k w h i c h h a s b e e n 

s t r o n g l y m e t a m o r p h o s e d . I t i s , t h e r e f o r e , l i k e l y o f a y o u n g e r 

a g e t h a n t h e H e r o n L a k e S t o c k a n d may be a l a t e s y n - t o 

p o s t - t e c t o n i c i n t r u s i o n . 

GREBE LAKE STOCK 

T h e G r e b e L a k e S t o c k ( B o n d , 1 9 7 9 ) i s a p r e d o m i n a n t l y g r a n o ­

d i o r i t e , e p i z o n a l i n t r u s i o n e m p l a c e d i n t h e n o r t h - c e n t r a l p a r t o f 

C o n a n t T o w n s h i p . I t was e m p l a c e d a l o n g t h e c o n t a c t b e t w e e n 
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m e t a s e d i m e n t s t o t h e n o r t h a n d f e l s i c t o i n t e r m e d i a t e m e t a v o l ­

c a n i c s t o t h e s o u t h . T h e s t o c k i s g e n e r a l l y m a s s i v e t o l o c a l l y 

f o l i a t e d a l o n g i t s s o u t h e a s t m a r g i n . X e n o l i t h s o f i n t e r m e d i a t e 

p y r o c l a s t i c r o c k s a n d r a r e l y o f m a f i c m e t a v o l c a n i c s a r e common 

w i t h i n t h e b o r d e r z o n e o f t h e s t o c k . A p l i t e d i k e s a r e common n e a r 

t h e m a r g i n s o f t h e s t o c k w h i l e g r a n o d i o r i t e d i k e s l o c a l l y i n t r u d e 

t h e c o u n t r y r o c k s . T h e c o m p o s i t i o n i s p r e d o m i n a n t l y g r a n o d i o r i t e 

w i t h l o c a l q u a r t z m o n z o n i t e z o n e s . A l e u c o c r a t i c p h a s e o c c u r s 

a l o n g t h e s o u t h e r n m a r g i n o f t h e s t o c k . T y p i c a l m i n e r a l o g y i s 

p l a g i o c l a s e ( A n i 7 ) q u a r t z + m i c r o c l i n e + b i o t i t e a n d h o r n b l e n d e . 

A c c e s s o r i e s a r e e p i d o t e , c h l o r i t e , t i t a n i t e , a n d z i r c o n . 

SMYE TOWNSHIP STOCK 

T h e Smye T o w n s h i p S t o c k ( B o n d , 1 9 7 9 ) i s a q u a r t z m o n z o n i t e 

i n t r u s i o n e m p l a c e d a t t h e c o n t a c t b e t w e e n t h e O u t t e n g r o u p a n d 

t h e O u t t e n B a t h o l i t h n o r t h w e s t o f Smye L a k e . T h e s t o c k i s 

c o m p r i s e d o f m e d i u m t o c o a r s e - g r a i n e d m a s s i v e q u a r t z m o n z o n i t e , 

v a r i a b l e t o g r a n i t e a l o n g i t s s o u t h w e s t e r n f l a n k , w i t h m i n e r a l o g y 

o f p l a g i o c l a s e ( o l i g o c l a s e ) + m i c r o c l i n e + q u a r t z + b i o t i t e + 

m i n o r m u s c o v i t e . A c c e s s o r i e s a r e t i t a n o m a g n e t i t e a n d e p i d o t e . 

I t e x h i b i t s a s h a r p c o n t a c t w i t h t h e O u t t e n g r o u p , x e n o l i t h s o f 

w h i c h a r e p r e s e n t i n t h e s t o c k . T h o u g h i t a l s o c o n t a i n s 

x e n o l i t h s o f t h e O u t t e n B a t h o l i t h t h e c o n t a c t h a s g e n e r a l l y a 

g r a d a t i o n a l a p p e a r a n c e . 

YETT LAKE STOCK 

T h e Y e t t L a k e S t o c k ( T r u s l e r , 1 9 8 1 ) e x t e n d s f r o m t h e w e s t e r n 

l i m i t s o f t h e H a n d y L a k e V o l c a n i c g r o u p t o t h e w e s t e r n b o u n d a r y 
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o f t h e m a p - a r e a a n d b e y o n d . I t i s p r e d o m i n a n t l y c o m p r i s e d o f 

h o r n b l e n d e - b i o t i t e g r a n o d i o r i t e t o g r a n i t e . W i t h i n a c o n t a c t 

m e t a m o r p h i c a u r e o l e t h a t i s f r o m 1 0 0 t o 3 0 0 m e t r e s w i d e t h e 

s u p r a c r u s t a l r o c k s h a v e b e e n m e t a m o r p h o s e d t o l o w e r a m p h i b o l i t e 

r a n k . 

T h e g r a n o d i o r i t e - g r a n i t e w e a t h e r s w h i t e t o p i n k a n d i s 

g e n e r a l l y c o a r s e g r a i n e d . T h e m i n e r a l a s s e m b l a g e c o n s i s t s o f 

q u a r t z + m i c r o c l i n e + p l a g i o c l a s e + b i o t i t e + m i n o r h o r n b l e n d e . 

A c c e s s o r i e s a r e a p a t i t e , s e r i c i t e , e p i d o t e a n d m a g n e t i t e . T h e 

f o l i a t i o n t r e n d v a r i e s c o n s i d e r a b l y . 

T h e s t o c k i s l o c a l l y c u t by n u m e r o u s d i k e s t h a t a r e 

i d e n t i c a l i n c o m p o s i t i o n t o t h e s t o c k . I t s s o u t h e r n b o u n d a r y t o 

t h e L e w i s L a k e B a t h o l i t h i s m a r k e d b y a x e n o l i t h i c z o n e , t h e 

x e n o l i t h s b e i n g s u p r a c r u s t a l r o c k s o f t h e H a n d y L a k e g r o u p . 

R e g i o n a l S t r a t i g r a p h y o f t h e S a v a n t L a k e V o l c a n o s e d i m e n t a r y B e l t 

OUTTEN GROUP 

T h e O u t t e n g r o u p i s c o m p r i s e d o f t h r e e m a i n l i t h o s t r a t i -

g r a p h i c u n i t s a n d o n e i n t r u s i v e s u i t e . T h e y a r e r e s p e c t i v e l y : 

( 1 ) t h e O u t t e n T h o l e i i t i c B a s a l t s t h a t c o n s i s t p r e d o m i n a n t l y o f 

h o m o g e n e o u s t h o l e i i t i c b a s a l t i c f l o w s w i t h m i n o r t u f f s a n d 

c o m p r i s e s u p w a r d s o f 90 t o 95 p e r c e n t o f t h e O u t t e n g r o u p ; ( 2 ) 

t h e O u t t e n U l t r a m a f i c i n t r u s i o n s ; ( 3 ) t h e O u t t e n C h e r t I r o n s t o n e 

a n d ( 4 ) t h e O u t t e n V o l c a n o g e n i c S e d i m e n t s a n d T u f f s . 



- 2 9 -

OUTTEN GROUP - OUTTEN T H O L E I I T I C BASALTS 

T h e O u t t e n T h o l e i i t i c B a s a l t s c o n s i s t o f a t h i c k s e q u e n c e o f 

d o m i n a n t l y p i l l o w e d a n d m a s s i v e f l o w s , m i n o r p o r p h y r i t i c f l o w s 

a n d a u t o c l a s t i c b r e c c i a ; a n d r a r e i n t e r f l o w t u f f s . S m a l l 

v a r i o l e s o f d e v i t r i f i c a t i o n t y p e o c c u r p r e d o m i n a n t l y i n t h e u p p e r 

4 0 0 0 m o f t h e e a s t e r n e x p o s e d s e c t i o n o f t h e O u t t e n g r o u p . 

On t h e e a s t s i d e o f S a v a n t L a k e t h e r o c k s f a c e n o r t h w e s t a n d 

h a v e an e x p o s e d a p p a r e n t t h i c k n e s s i n e x c e s s o f 1 1 , 5 0 0 m e t r e s . I t 

i s p o s s i b l e t h a t t h e t h i c k n e s s s e e n r e f l e c t s e i t h e r t r a n s g r e s s i v e 

v o l c a n i s m o r t e c t o n i c t h i c k e n i n g p r o d u c e d e i t h e r b y g r a v i t y 

s l i d i n g p r i o r t o r e g i o n a l d e f o r m a t i o n a n d / o r by s u b s e q u e n t 

t h r u s t i n g . 

W e s t o f A r m i t L a k e t h e O u t t e n T h o l e i i t i c B a s a l t s a r e r e p r e ­

s e n t e d b y e n c l a v e s o f m a f i c m e t a v o l c a n i c s i n g r a n i t o i d s o f t h e 

F a i r c h i l d L a k e I n t r u s i o n , E n g l i s h R i v e r S u b p r o v i n c e ( B o n d , 1 9 8 0 , 

T r u s l e r , 1 9 8 2 ) . 

N o r t h o f K a s h a w e o g a m a L a k e t h e O u t t e n T h o l e i i t i c B a s a l t s 

h a v e b e e n f o l d e d a b o u t an e a s t - n o r t h e a s t - t r e n d i n g e a s t - p l u n g i n g 

a x i s . T h e s o u t h l i m b i s i n t e r r u p t e d by t h e D i c k s o n L a k e P l u t o n 

a n d H e r o n L a k e S t o c k . I t f a c e s n o r t h t o n o r t h e a s t f r o m t h e 

n o r t h e a s t e r n p a r t o f M c C u b b i n T o w n s h i p t o w e s t o f t h e D i c k s o n 

L a k e P l u t o n . T h e e n t i r e s t r u c t u r e i s s h o w n on Map 2 4 4 2 ( B r e a k s , 

1 9 8 0 ) . 

M i n o r r e p e t i t i o n b y f o l d i n g h a s a l s o o c c u r r e d i n t h e e a s t e r n 

s e c t i o n w h e r e t h e a x i a l p l a n e t r a c e o f a s y n c l i n a l f o l d t r e n d s 

e a s t - w e s t b e t w e e n L e g a n d P r i d e L a k e s . 
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S a m p l e s w e r e c o l l e c t e d f o r p e t r o g r a p h i c s t u d i e s a n d c h e m i c a l 

a n a l y s e s . A s u i t e o f s a m p l e s was s e l e c t e d f r o m t h e t h i c k e s t 

( S a v a n t L a k e - S i l v e r L a k e ) s e c t i o n o f t h e O u t t e n T h o l e i i t i c 

B a s a l t s ( F i g . 3 ) . F o r c o m p a r a t i v e p u r p o s e s , s a m p l e s w e r e a l s o 

c o l l e c t e d f r o m t h e A r m i t ( F i g . 4 ) a n d N e v e r f r e e z e L a k e s ( F i g . 5 ) 

a r e a s . P r e v i o u s l y c o l l e c t e d s a m p l e s o f t h e O u t t e n T h o l e i i t i c 

B a s a l t s f r o m B o u c h e r T o w n s h i p ( T r o w e l l , 1 9 7 8 ) a n d n o r t h o f 

K a s h a w e o g a m a L a k e ( p e r s o n a l c o m m u n i c a t i o n , F . W . B r e a k s a n d W . D . 

B o n d , 1 9 7 8 ) a r e i n c o r p o r a t e d i n t h e p r e s e n t s t u d y . 

T a b l e 5 p r e s e n t s t h e r a w c h e m i c a l d a t a , c a l c u l a t e d n o r m a t i v e 

m i n e r a l o g y t h i n s e c t i o n m i n e r a l o g y a n d t e x t u r a l d e s c r i p t i o n s o f 

t h e s a m p l e s f r o m t h e S a v a n t L a k e - S i l v e r L a k e s e c t i o n t h r o u g h t h e 

O u t t e n T h o l e i i t i c B a s a l t s . T a b l e s 6 , 7 , 8 a n d 9 p r o v i d e s i m i l a r 

d a t a f o r t h e s a m p l e s f r o m r e s p e c t i v e l y A r m i t L a k e , N e v e r f r e e z e 

L a k e , B o u c h e r T o w n s h i p ( T r o w e l l , 1 9 8 1 ) a n d f r o m B r e a k s and B o n d 

( p e r s o n a l c o m m u n i c a t i o n , 1 9 7 8 ) . T a b l e 10 g i v e s t h e a v e r a g e s a n d 

r a n g e s , c a l c u l a t e d f r o m t h e r a w c h e m i c a l d a t a , o f s a m p l e s f r o m 

t h e v a r i o u s l o c a l i t i e s . P l o t s u s i n g t h e c h e m i c a l d a t a a r e s h o w n 

o n F i g . 6 . F i g u r e 7 s h o w s t h e v a r i a t i o n w i t h s t r a t i g r a p h i c 

h e i g h t o f m a j o r a n d m i n o r o x i d e s a n d s e l e c t e d t r a c e e l e m e n t s o f 

s a m p l e s f r o m t h e S a v a n t L a k e - S i l v e r L a k e s e c t i o n . 

F i g u r e 7 i l l u s t r a t e s t h a t d e s p i t e t h e v a r i a t i o n i n t h e 

o x i d e s a n d t r a c e e l e m e n t s t h e r e i s h a r d l y a n y a p p r e c i a b l e 

d i f f e r e n c e b e t w e e n t h e c o m p o s i t i o n o f u n i t s a t t h e b a s e o f t h e 

s e c t i o n v e r s u s t h o s e a t t h e t o p . I t s h o u l d a l s o be n o t e d t h a t 

m a t e r i a l m i g h t h a v e b e e n r e m o v e d f r o m b o t h t h e b a s e a n d t o p 

r e s p e c t i v e l y by e m p l a c e m e n t o f t h e O u t t e n B a t h o l i t h a n d by 

e r o s i o n p r i o r t o d e p o s i t i o n o f t h e S a v a n t N a r r o w s F o r m a t i o n . 
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S i m i l a r t o t h e c h e m i s t r y , t h e r e was no a p p a r e n t r e l a t i o n s h i p 

b e t w e e n p i l l o w s i z e a n d s e l v a g e t h i c k n e s s a n d v e s i c u l a r i t y t o 

s t r a t i g r a p h y . 

G e o c h e m i s t r y o f t h e O u t t e n T h o l e i i t i c B a s a l t s 

S a m p l e s c o l l e c t e d by t h e a u t h o r , a s s i s t a n t s , a n d c o l l e a g u e s 

w e r e a n a l y z e d b y t h e G e o s c i e n c e L a b o r a t o r i e s , O n t a r i o G e o l o g i c a l 

S u r v e y . W h e r e v e r p o s s i b l e , s a m p l e s o f f i n e - g r a i n e d m a s s i v e t o 

w e a k l y f o l i a t e d m e t a v o l c a n i c f l o w s w e r e c o l l e c t e d . T h e O u t t e n 

T h o l e i i t i c B a s a l t s , h o w e v e r , a r e d o m i n a n t l y p i l l o w e d a n d m o s t a r e 

f o l i a t e d , s u c h t h a t c o l l e c t e d s a m p l e s do n o t i n a l l c a s e s m e e t 

t h e o p t i m u m c r i t e r i a . 

S e v e r a l p l o t s u s i n g t h e c h e m i c a l d a t a w e r e d o n e t o 

i l l u s t r a t e s p e c i f i c c h e m i c a l f e a t u r e s o f t h e m e t a v o l c a n i c s . 

F i g . 6 s h o w s d a t a f r o m t h e S a v a n t L a k e - S i l v e r L a k e s e c t i o n ( t h e r e 

a r e t o o f e w p o i n t s f r o m t h e o t h e r a r e a s t o p r o v i d e r e p r e s e n t a t i v e 

s e c t i o n s ) . 

T h e N a 2 0 + K 2 0 v e r s u s S 1 0 2 a n d n o r m a t i v e c o l o u r i n d e x v e r s u s 

n o r m a t i v e p l a g i o c l a s e p l o t s ( a f t e r I r v i n e a n d B a r a g a r , 1 9 7 1 ) 

i n d i c a t e ( F i g u r e 6 . 1 , 6 . 2 ) t h e s u b a l k a l i c n a t u r e o f t h e b a s a l t s . 

T h e l a r g e s c a t t e r o f p o i n t s on F i g . 6 . 2 i s i n t e r p r e t e d t o r e f l e c t 

v a r i a b l e m e t a m o r p h i c r a n k , c a r b o n a t i z a t i o n a n d m i n o r a l b i t i z a t i o n 

( s p i 1 i t i z a t i o n ) o f i n d i v i d u a l r o c k u n i t s . AFM ( a f t e r I r v i n e and 

B a r a g a r , 1 9 7 1 ) a n d C a t i o n ( O e n s e n , 1 9 7 6 ) p l o t s ( F i g u r e s 6 . 3 a n d 

6 . 4 ) i n d i c a t e t h e b a s a l t s a r e i n d e e d t h o l e i i t i c . 

On an A 1 2 0 3 v e r s u s F e O t o t a l / F e O t o t a l + MgO p l o t ( a f t e r 

N a l d r e t t a n d G o o d w i n , 1 9 7 6 ) m o s t p o i n t s ( F i g u r e 6 . 5 ) 
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f a l l i n t o t h e f i e l d o f i n t e r m e d i a t e t h o l e i i t e s ( t e r m i n o l o g y o f 

N a l d r e t t a n d G o o d w i n , 1 9 7 6 ) . I n r e f e r e n c e t o t h e i r c h e m i c a l 

a f f i n i t y , t h e i r l o w T i 0 2 c o n t e n t , i s n o t i n c o m p a t i b l e w i t h 

a s c r i b i n g a k o m a t i i t i c a f f i n i t y t o t h e m ( N a l d r e t t a n d G o o d w i n , 

1 9 7 6 ) p r o v i d e d t h a t t h e y c a n be s h o w n t o be a s s o c i a t e d w i t h t r u e 

k o m a t i i t e s . 

An u l t r a m a f i c f l o w o f p o s s i b l e k o m a t i i t i c a f f i n i t y i s 

p r e s e n t n e a r t h e a s s u m e d b a s e o f t h e O u t t e n g r o u p a t A r m i t L a k e . 

I t i s p o s s i b l e t o s p e c u l a t e t h a t s u b s t a n t i a l a m o u n t s o f 

k o m a t i i t i c m e t a v o l c a n i c s w e r e r e m o v e d d u r i n g e m p l a c e m e n t o f t h e 

s u r r o u n d i n g g r a n i t o i d s a n d by s u b s e q u e n t e r o s i o n . A t t h e p r e s e n t 

t i m e , t h e a u t h o r p r e f e r s t o r e f e r t o t h e 3 u t t e n T h o l e i i t i c 

B a s a l t s a s s i m p l y t h o l e i i t e s r a t h e r t h a n s p e c u l a t e t h a t t h e y may 

b e d i f f e r e n t i a t e s o f , o r c o m a g m a t i c w i t h a n o w - m i s s i n g k o m a t i i t i c 

s u i t e . 

T h e a b o v e p l o t s t h o u g h u s e f u l i n a g e n e r a l s e n s e a r e 

h a m p e r e d b y t h e f a c t t h a t w i t h t h e a p p a r e n t e x c e p t i o n o f p e r h a p s 

T i a n d A l a l l t h e o t h e r e l e m e n t s a r e k n o w n t o be m o b i l e u n d e r 

v a r i o u s c o n d i t i o n s ( G a r c i a , 1 9 7 8 ) . E v e n T i a n d A l h a v e b e e n 

s h o w n t o be m o b i l e i n p r o g r e s s i v e l y a l t e r e d r o c k s ( F y o n , 1 9 8 0 ) . 

I n d i v i d u a l u n i t s may t h e r e f o r e be i n c o r r e c t l y c l a s s i f i e d u s i n g 

t h e s e p l o t s a n d p r i m a r y m a g m a t i c d i f f e r e n c e s may be o b s c u r e d b y 

d e u t e r i c a n d l a t e r s u p e r i m p o s e d a l t e r a t i o n s . T h o u g h t h e c h e m i c a l 

d a t a a s p r e s e n t e d i n t h e t a b l e s w e r e n o t p r e s c r e e n e d , an e x a m i n ­

a t i o n o f t h e v o l a t i l e c o n t e n t ( H 2 0 + + H 2 0 ~ + C02 + S) o f t h e 

s a m p l e s g i v e s an a p p r o x i m a t e i d e a o f t h o s e s a m p l e s t h a t may h a v e 

b e e n s u b s t a n t i a l l y a l t e r e d . F o l l o w i n g t h e a p p r o a c h o f G e l i n a s e t 
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a l . ( 1 9 7 6 ) t h o s e s a m p l e s h a v i n g a v o l a t i l e c o n t e n t g r e a t e r t h a n 

3 . 8 w e i g h t p e r c e n t may be s u s p e c t i f u s e d t o d e t e r m i n e 

p e t r o g e n e t i c a f f i n i t i e s . 

A d d i t i o n a l p l o t s u s i n g e l e m e n t s t h a t a r e s u p p o s e d l y 

r e l a t i v e l y i m m o b i l e ( T i , C r , Z r , a n d Y ) w e r e d o n e t o f u r t h e r 

r e f i n e t h e c l a s s i f i c a t i o n o f t h e O u t t e n T h o l e i i t i c B a s a l t s . M a n y 

o f t h e s e a d d i t i o n a l p l o t s w e r e o r i g i n a l l y d e v e l o p e d t o i l l u s t r a t e 

t h e c h e m i s t r y o f r e c e n t v o l c a n i c s a n d t h e v a r i o u s f i e l d s 

d e l i m i t e d r e f e r t o t h e p l a t e t e c t o n i c e n v i r o n m e n t i n w h i c h t h e s e 

v o l c a n i c s f o r m e d . T h e a u t h o r i s n o t i m p l y i n g , by u s i n g t h e s e 

p l o t s , t h a t a p l a t e t e c t o n i c r e g i m e was a c t i v e d u r i n g t h e 

A r c h e a n , t h o u g h i t may h a v e b e e n . R a t h e r , t h a t t h e r e l a t i v e 

p o s i t i o n w h e r e v a r i o u s s e q u e n c e s o f A r c h e a n v o l c a n i c s do p l o t 

a l l o w s f o r c o m p a r i s o n o f t h e s e q u e n c e s , a n d may a i d i n i n t e r ­

p r e t i n g A r c h e a n v o l c a n o - t e c t o n i c e n v i r o n m e n t s . 

T h e s a m p l e s w e r e i n i t i a l l y s c r e e n e d f o l l o w i n g t h e g u i d e l i n e s 

o f P e a r c e a n d C a n n ( 1 9 7 3 ) . T h e p l o t ( F i g . 6 . 6 ) o f T i v e r s u s Z r 

v e r s u s Y * 3 ( P e a r c e a n d C a n n , 1 9 7 3 ) i n d i c a t e s t h a t t h e m a j o r i t y 

o f t h e a n a l y s e d s a m p l e s f a l l i n t h e f i e l d o f ' o c e a n f l o o r ' 

t h o l e i i t i c b a s a l t w i t h some o v e r l a p i n t o t h e ' w i t h i n p l a t e ' a n d 

' l o w - k ' t h o l e i i t i c b a s a l t f i e l d s . S i m i l a r l y ( F i g . 6 . 7 ) o n t h e 

T i / 1 0 0 v e r s u s Z r v e r s u s S r / 2 p l o t ( P e a r c e a n d C a n n , 1 9 7 3 ) t h e y 

f a l l i n t o t h e f i e l d o f ' o c e a n - f l o o r ' a n d ' l o w - k ' t h o l e i i t i c 

b a s a l t . On a T v e r s u s Y v e r s u s C p l o t ( D a v i e s e t a l . , 1 9 7 9 ) t h e y 

f o l l o w t h e A r c h e a n t h o l e i i t e t r e n d ( F i g . 6 . 8 ) w i t h a t e n d e n c y t o 

c l u s t e r i n t h e f i e l d o f t h e i r ( D a v i e s e t a l . , 1 9 7 9 ) m a g n e s i a n 

s u i t e s . On t h e T i v e r s u s Cr l o g a r i t h m i c p l o t ( P e a r c e , 1 9 7 5 ) t h e y 
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c l u s t e r a b o u t t h e d i v i d i n g l i n e w i t h t h e m a j o r i t y h o w e v e r f a l l i n g 

i n t o t h e f i e l d o f i s l a n d - a r c t h o l e i i t e s ( F i g . 6 . 9 ) . S i m i l a r l y o n 

a T i v e r s u s Z r p l o t ( P e a r c e a n d C a n n , 1 9 7 3 ; G a r c i a , 1 9 7 8 ) t h e y 

p l o t p r e d o m i n a n t l y i n t h e f i e l d o f i s l a n d a r c t h o l e i i t e s ( F i g . 

6 . 1 0 ) . On t h e T i v e r s u s Cr p l o t ( P e a r c e , 1 9 7 5 ; G a r c i a , 1 9 7 8 ) 

t h e r e i s a s c a t t e r o f d a t a p e r h a p s w i t h a s l i g h t t e n d e n c y t o p l o t 

i n t h e f i e l d o f o c e a n f l o o r b a s a l t s ( F i g . 6 . 1 1 ) . On t h e CaO 

v e r s u s MgO p l o t ( H u m p h r i s a n d T h o m p s o n , 1 9 7 8 ) t h e s c a t t e r 

i n d i c a t e s t h a t some s a m p l e s s u f f e r e d r e l a t i v e a d d i t i o n / d e p l e t i o n 

o f MgO a n d CaO ( F i g . 6 . 1 2 ) . How t h i s d a t a c a n o r s h o u l d b e 

i n t e r p r e t e d i s w e l l s t a t e d b y G i l l ( 1 9 7 9 ) : 

" T h e b u l k o f A r c h e a n b a s a l t s a r e f o u n d t o be r e l a t i v e l y 

m a g n e s i u m - p o o r , l o w - K t h o l e i i t e s , b r o a d l y s i m i l a r t o m o d e r n 

l o w - K b a s a l t s f r o m o c e a n i c a n d c l r c u m - o c e a n i c r e g i o n s . M o r e 

d e t a i l e d e x a m i n a t i o n s h o w s , h o w e v e r , t h a t n o n e o f t h e 

i n d i v i d u a l l o w - K b a s a l t t y p e s t h a t c a n be d i s t i n g u i s h e d 

t o d a y p r o v i d e s i n a l l r e s p e c t s a s a t i s f a c t o r y a n a l o g y f o r 

t h e A r c h e a n t h o l e i i t e s u i t e , w h o s e g e o c h e m i s t r y s e e m s t o b e 

a n a m b i g u o u s c o m p o s i t e o f m i d - o c e a n r i d g e t h o l e i i t e , i s l a n d -

- a r c t h o l e i i t e a n d m a r g i n a l b a s i n b a s a l t t r e n d s . I t s e e m s 

t h e r e f o r e t h a t l i t t l e w i l l be l e a r n e d f r o m c o m p a r i s o n s w h i c h 

a r e c o n f i n e d t o o n e o f t h e s e m o d e r n a s s o c i a t i o n s , u n t i l t h e 

p e t r o g e n e t i c d i f f e r e n c e s b e t w e e n t h e s e m o d e r n t y p e s t h e m ­

s e l v e s a r e u n d e r s t o o d m o r e f u l l y . T h e f a i l u r e t o f i n d an 

a p p r o p r i a t e m o d e r n a n a l o g u e o f t h e A r c h e a n t h o l e i i t e s u i t e 

c a s t s c o n s i d e r a b l e d o u b t on t h e a p p l i c a b i l i t y o f m o s t 

g e o c h e m i c a l d i s c r i m i n a n t f u n c t i o n s , d e v e l o p e d f r o m 
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c o m p i l a t i o n s o f P h a n e r o z o i c b a s a l t a n a l y s e s , t o d e t e r m i n e 

t h e m a g m a t i c o r t e c t o n i c a f f i n i t y o f g r e e n s t o n e b e l t 

b a s a l t s . " 

OUTTEN U L T R A M A F I C S 

U l t r a m a f i c u n i t s , p r e d o m i n a n t l y i n t r u s i v e s i l l s a r e e x p o s e d 

a t t h e s o u t h e n d o f A r m i t L a k e ( H u d e c , 1 9 6 5 ; T r o w e l l e t a l . , 

1 9 7 7 ) . E n c l a v e s o f u l t r a m a f i c r o c k a r e r e p o r t e d ( T r u s l e r , 1 9 8 2 ; 

B o n d , 1 9 8 0 ) w e s t o f A r m i t L a k e i n g r a n i t i c r o c k s o f t h e F a i r c h i l d 

L a k e I n t r u s i o n . T r u s l e r ( 1 9 8 2 ) r e p o r t s t h a t a x e n o l i t h o f t a l c -

s e r p e n t i n e r o c k l o c a l l y e x h i b i t s p o l y g o n a l f r a c t u r e s s i m i l a r t o 

t h o s e s e e n i n u l t r a m a f i c f l o w r o c k s . F i g u r e 4 g i v e s t h e s a m p l e 

l o c a t i o n s a n d T a b l e 11 p r e s e n t s t h e c h e m i s t r y , c a l c u l a t e d n o r m a ­

t i v e m i n e r a l o g y a n d p e t r o g r a p h y o f t h e O u t t e n u l t r a m a f i c s . 

F i g u r e 9 s h o w s t h e a r e a o f m a p p e d e x p o s u r e o f t h e u l t r a m a f i c 

u n i t s w h i c h c o n s i s t o f b o t h p e r i d o t i t e a n d p y r o x e n i t e . T h e y a r e 

o f k o m a t i i t i c ( U l t r a m a f i c K o m a t i i t e ) a f f i n i t y ( F i g . 8 ) b u t 

s p i n i f e x t e x t u r e s w e r e n o t r e c o g n i z e d . T h e o b s e r v e d o u t c r o p 

g r a d a t i o n f r o m p e r i d o t i t e t o p y r o x e n i t e s u g g e s t s d i f f e r e n t i a t i o n 

i n s i t u t h o u g h c u m u l a t e t e x t u r e s a r e n o t a p p a r e n t . T h e s e r o c k 

u n i t s h a v e b e e n v a r i a b l y d e f o r m e d a n d a r e r e c r y s t a l l i z e d t o 

a m p h i b o l i t e f a c i e s r a n k m i n e r a l o g i e s . I n t h i n s e c t i o n o l i v i n e 

w a s o n l y p r e s e r v e d i n s a m p l e s f r o m m a s s i v e t o w e a k l y f o l i a t e d 

o u t c r o p s . 

I n t h e f i e l d p e r i d o t i t e was r e c o g n i z e d b y : t h e p r e s e n c e o f 

s e r p e n t i n e ; i t i s s l i g h t l y m a g n e t i c ; a n d i s w e a k l y t o m o d e r a t e l y 

c a r b o n a t i z e d . P y r o x e n i t e c o n t a i n s t r e m o l I t e - a c t i n o l i t e , i s n o n ­

m a g n e t i c , a n d i s n o t t o w e a k l y c a r b o n a t i z e d . S m a l l v e i n l e t s o f 
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c r o s s - f i b r e a s b e s t o s 1 t o 3 mm w i d e a c c o m p a n i e d by m a g n e t i t e i s 

l o c a l l y p r e s e n t i n t h e p e r i d o t i t e . V a r i a b l y c o l o u r e d t r e m o l i t e -

a c t i n o l i t e c o m p r i s e 1 cm b a n d s w i t h i n t h e p y r o x e n i t e . T h e 

b a n d i n g may be d u e t o r e - c r y s t a l l i z a t i o n a c c o m p a n y i n g s h e a r i n g 

a n d a l t e r a t i o n o f t h e s e u n i t s . 

T h e s e u l t r a m a f i c u n i t s a r e c o n c o r d a n t w i t h a n d s e p a r a t e d b y 

m a f i c m e t a v o l c a n i c f l o w s , b a n d e d t u f f a c e o u s u n i t s a n d an u n u s u a l 

d i o p s i d e - r i c h u n i t ( s e e b e l o w ) . T h e y a r e up t o 1 2 0 m t h i c k a n d 

w e r e i n t e r m i t t e n t l y t r a c e d i n o u t c r o p f o r s e v e r a l h u n d r e d m e t r e s 

a l o n g s t r i k e . T h e c o n f i g u r a t i o n o f t h e s e u n i t s ( F i g . 9 ) i s 

l i k e l y i n d i c a t i v e o f l o c a l f o l d i n g i n t h e A r m i t L a k e a r e a . 

A d i s t i n c t i v e c o a r s e - g r a i n e d r o c k c o n s i s t i n g a l m o s t e n t i r e l y 

o f b r i g h t a p p l e - g r e e n d i o p s i d e c o m p r i s e s t w o z o n e s a d j a c e n t t o 

t h e u l t r a m a f i c s . B o t h z o n e s e x t e n d 6 0 0 t o 9 0 0 m a l o n g s t r i k e . 

T h e r o c k c o n s i s t s o f d i o p s i d e c r y s t a l s t o 1 . 5 cm i n l e n g t h w i t h 

m i n o r i n t e r s t i t i a l c l e a r t o w h i t e c a r b o n a t e . A f l a k e o f m o l y b ­

d e n i t e was s e e n i n o n e o u t c r o p . T h i s u n i t i s t e n t a t i v e l y i n t e r ­

p r e t e d t o be a m e t a m o r p h o s e d c h e r t - c a r b o n a t e c h e m i c a l s e d i m e n t . 

T h e MgO c o m p o n e n t o f t h e d i o p s i d e c o u l d h a v e o r i g i n a l l y come f r o m 

t h e u l t r a m a f i c s . 

T h e s e u l t r a m a f i c s o c c u r n e a r t h e same s t r a t i g r a p h i c l e v e l as 

t h e O u t t e n C h e r t - I r o n s t o n e , a n d V o l c a n o g e n i c M e t a s e d i m e n t a n d 

T u f f u n i t s . 

OUTTEN CHERT- IRONSTONE 

An u n i t o f i n t e r c a l a t e d c h e r t a n d m a g n e t i t e i r o n s t o n e 

d i s c o n t i n u o u s i n e x t e n t as w e l l as e x p o s u r e , i s n e a r t h e b a s e o f 

t h e O u t t e n g r o u p i n t h e A r m i t L a k e a r e a t h r o u g h t o t h e 
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N e v e r f r e e z e - E l w o o d L a k e s a r e a . T h e a u t h o r h a s u s e d s l i g h t l y 

r e v e r s e l o g i c i n c o r r e l a t i n g a n d i n t e r p r e t i n g t h i s u n i t . F i r s t l y 

s c a t t e r e d e x p o s u r e s o f i n t e r c a l a t e d c h e r t a n d m a g n e t i t e i r o n s t o n e 

a r e c o r r e l a t e d b e c a u s e t h e y o c c u r n e a r t h e b a s e o f t h e O u t t e n 

g r o u p i n t h e v a r i o u s l o c a l i t i e s . S e c o n d l y s i n c e t h i s u n i t was 

f o u n d a t t h e b a s e o f t h e O u t t e n g r o u p a t A r m i t L a k e , i t s 

o c c u r r e n c e e l s e w h e r e i s u s e d t o d e f i n e t h e b a s e o f t h e s e q u e n c e 

a t N e v e r f r e e z e a n d E l w o o d L a k e s . 

A t A r m i t L a k e b a n d s o f i n t e r c a l a t e d c h e r t a n d m a g n e t i t e 

i r o n s t o n e w e r e f o u n d a t s e v e r a l l o c a l i t i e s . T h o u g h i t was n o t 

d e t e r m i n e d w h e t h e r e a c h o c c u r r e n c e r e p r e s e n t s a s e p a r a t e b a n d i t 

i s c o n s i d e r e d m o r e l i k e l y t h a t o n e o r v e r y f e w b a n d s h a v e b e e n 

f o l d e d ( T r o w e l l e t a l . , 1 9 7 7 ) i n t o t h e i r p r e s e n t c o n f i g u r a t i o n 

s i m i l a r t o t h e O u t t e n u l t r a m a f i c s w i t h w h i c h t h e y a r e s p a t i a l l y 

a s s o c i a t e d ( F i g . 9 ) . 

T a b l e 12 p r e s e n t s t h e d e s c r i p t i o n o f t h r e e o c c u r r e n c e s a t 

A r m i t L a k e . 

A t N e v e r f r e e z e L a k e , M o o r e ( 1 9 2 6 ) r e p o r t e d t h e p r e s e n c e o f 

t w o f e r r u g i n o u s u n i t s ; o n l y o n e was f o u n d d u r i n g t h e p r e s e n t 

s u r v e y . T h i s u n i t c o n s i s t s o f i n t e r c a l a t e d 1 t o 2 cm b a n d s o f 

c h e r t w i t h 1 t o 3 mm b a n d s o f g r e e n s i l i c a t e i r o n s t o n e 

i n t e r c a l a t e d w i t h a z o n e o f p y r i t e - p y r r h o t i t e i r o n s t o n e . T h e 

s u l f i d e - b e a r i n g i r o n s t o n e c o n t a i n s 1 t o 2 cm a n g u l a r t o 

s u b a n g u l a r c l a s t s o f g r a p h i t i c s i l t s t o n e l i k e l y o f 

i n t r a f o r m a t i o n a l b r e c c i a o r i g i n . B a n d s o f g r a p h i t i c s c h i s t a r e 

s p a t i a l l y a s s o c i a t e d w i t h t h i s b a n d o f c h e r t - i r o n s t o n e . 

B o n d ( 1 9 8 0 ) t r a c e d a c h e r t u n i t f o r 4 4 2 m a l o n g s t r i k e f r o m 

K a s h a w e o g a m a L a k e , w h e r e i t i s 2 7 4 m t h i c k , t o t h e n o r t h w e s t 
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b o u n d a r y o f h i s m a p - a r e a w h e r e i t t h i n s t o 61 m. U s i n g t h e 

a e r o m a g n e t i c d a t a (ODM-GSC M a p s 1 1 1 9 G , 1 1 2 9 G ) t h i s u n i t c a n b e 

t r a c e d t o a n d i s i n t e r p r e t e d t o be c o r r e l a t i v e t o t h e 

c h e r t - i r o n s t o n e u n i t a t A r m i t L a k e . E x c e p t f o r a f e w m a g n e t i t e 

g r a i n s t h i s u n i t c o n t a i n s n e i t h e r i r o n s u l p h i d e s o r o x i d e s . A 

m o r e c o m p l e t e d e s c r i p t i o n c a n be f o u n d i n B o n d ( 1 9 8 0 ) . B o n d 

( 1 9 8 0 ) i d e n t i f i e d t h e g r e e n s i l i c a t e m i n e r a l as g r u n e r i t e . 

A s i m i l a r c h e r t - i r o n s t o n e u n i t , k n o w n as t h e K a s h a w e o g a m a 

I r o n P r o s p e c t ( S h k l a n k a , 1 9 6 8 , p . 4 4 3 , 4 4 4 ) i s s i t u a t e d i n 

u n s u r v e y e d t e r r i t o r y e a s t o f M c C u b b i n T o w n s h i p j u s t w e s t o f t h e 

p r e s e n t m a p - a r e a ( s e e Map 2 4 4 2 , B r e a k s 1 9 8 0 f o r l o c a t i o n ) . 

A c c o r d i n g t o c o m p a n y r e p o r t s ( S h k l a n k a , 1 9 6 8 ) , t h e r e a r e t w o 

s e p a r a t e b a n d s o f i n t e r c a l a t e d c h e r t a n d m a g n e t i t e i r o n s t o n e t h a t 

c a n b e t r a c e d f o r a 6 km s t r i k e l e n g t h . D e s c r i p t i o n s o f t h e 

K a s h a w e o g a m a I r o n P r o s p e c t u n i t i n t h e c o m p a n y r e p o r t ( S h k l a n k a , 

1 9 6 8 ) a r e s i m i l a r t o t h e d e s c r i p t i o n s o f t h e c h e r t - i r o n s t o n e a t 

A r m i t L a k e . 

I n s u m m a r y I t c a n be s t a t e d t h a t , i f t h e a b o v e c o r r e l a t i o n s 

a r e c o r r e c t , t h e O u t t e n C h e r t - I r o n s t o n e c a n be t r a c e d f r o m w e s t 

o f A r m i t L a k e t o t h e N e v e r f r e e z e - E l w o o d L a k e s a r e a i n t h e e a s t , 

a n d p e r h a p s b e y o n d , t h u s p r o v i d i n g a m a j o r m a r k e r h o r i z o n f o r t h e 

l o w e r p o r t i o n o f t h e O u t t e n g r o u p . A l s o w h i l e t h e c h e r t 

c o m p o n e n t o f t h i s u n i t ( s ) i s c o n t i n u o u s l o c a l v a r i a t i o n s i n Eh 

a n d pH d e t e r m i n e d w h e t h e r m a g n e t i t e , s u l p h i d e s , i r o n s i l i c a t e s 

a n d a s s o c i a t e d g r a p h i t i c s e d i m e n t s a c c o m p a n y t h e c h e r t . I t i s 

l i k e l y t h e s e l o c a l c o n d i t i o n s a l s o d e t e r m i n e d a n y p o t e n t i a l 

e c o n o m i c v a l u e t h i s u n i t may h a v e . 
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O u t t e n V o l c a n o g e n i c S e d i m e n t s and T u f f s 

I n t h e A r m i t L a k e a r e a a f e l s i c t o i n t e r m e d i a t e t u f f a c e o u s 

o r v o l c a n o g e n i c s e d i m e n t a r y u n i t i s s p a t i a l l y a s s o c i a t e d w i t h t h e 

O u t t e n U l t r a m a f i c s a n d C h e r t - I r o n s t o n e u n i t . T h i s s e d i m e n t a r y 

u n i t c o n t a i n s f i n e g r a i n e d , f e l s i c t o i n t e r m e d i a t e r o c k s t h a t 

c o n t a i n s t r e a k s o f a g r e e n m i c a c e o u s m i n e r a l , p r o b a b l y f u c h s i t e . 

H o r n b l e n d e n e e d l e s up t o 2 cm i n l e n g t h o c c u r i n r a d i a t i n g 

c l u s t e r s . S t r e a k s o f b i o t i t e a n d b a n d s o f a m p h i b o l i t e s e v e r a l 

m e t r e s w i d e a r e a l s o p r e s e n t . 

A l i k e l y c o r r e l a t i v e s e q u e n c e o f i n t e r m e d i a t e p y r o c l a s t i c s 

i s p r e s e n t i n t h e s e g m e n t o f O u t t e n T h o l e i i t i c b a s a l t s s i t u a t e d 

b e t w e e n t h e D i c k s o n a n d H e r o n L a k e s S t o c k s . 

S a v a n t N a r r o w s F o r m a t i o n 

T h e S a v a n t N a r r o w s f o r m a t i o n i s a p o l y m i c t i c c l a s t t o 

m a t r i x - s u p p o r t e d c o n g l o m e r a t e t h a t u n c o n f o r m a b l y o v e r l i e s t h e 

O u t t e n g r o u p . I t s m a i n a r e a s o f e x p o s u r e a r e a l o n g t h e s o u t h e a s t 

s i d e o f S a v a n t L a k e a n d f r o m K a s h a w e o g a m a L a k e i n t h e e a s t t o t h e 

M a r c h i n g t o n R i v e r i n t h e w e s t . I t was a l s o m a p p e d a l o n g t h e w e s t 

a r m o f S a v a n t L a k e a n d i n t h e N e v e r f r e e z e - E l w o o d L a k e a r e a 

( T r o w e l l e t a l . , 1 9 7 7 ) ( s e e F i g . 2 ) . 

I n t h e K a s h a w e o g a m a L a k e a r e a t h e c o n g l o m e r a t e a n d a s s o c i ­

a t e d f i n e g r a i n e d c l a s t i c r o c k s f a c e s o u t h a w a y f r o m t h e O u t t e n 

g r o u p . T h i s b a c k - t o - b a c k r e l a t i o n s h i p i s b e s t e x p l a i n e d by a 

m a j o r u n c o n f o r m i t y a n d f o l d i n g o f t h e O u t t e n g r o u p p r i o r t o 

d e p o s i t i o n o f t h e c o n g l o m e r a t e . A l o n g t h e e a s t s i d e o f S a v a n t 

L a k e t h e c o n g l o m e r a t e a n d f i n e g r a i n e d c l a s t i c r o c k s f a c e 
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n o r t h w e s t s i m i l a r t o t h e u n d e r l y i n g O u t t e n g r o u p . T h e 

u n c o n f o r m i t y h e r e i s d e m o n s t r a t e d by t h e d i s c o r d a n c e i n a t t i t u d e s 

o f b e d d i n g b e t w e e n t h e s e t w o u n i t s . 

I n t h e N e v e r f r e e z e L a k e a r e a an u n i t o f s a n d s t o n e -

s i l t s t o n e i s s i t u a t e d b e t w e e n t h e O u t t e n g r o u p a n d o v e r l y i n g 

c o n g l o m e r a t e o f t h e S a v a n t N a r r o w s f o r m a t i o n . T h e c o n g l o m e r a t e 

i s p r e s e n t as 0 . 2 5 t o 3 m l e n s e s i n a r k o s i c w a c k e . I t i s l o c a l l y 

g r a d e d a n d a t o n e l o c a t i o n a s c o u r c h a n n e l was s e e n ( F i g . 1 0 ) . 

T h e c l a s t s a r e d o m i n a n t l y q u a r t z i n c o m p o s i t i o n , w i t h s u b o r d i n a t e 

g r a n i t o i d , q u a r t z - f e l d s p a r p o r p h y r y a n d m i n o r m a f i c v o l c a n i c 

c l a s t s . S i l t s t o n e c l a s t s a r e r i p - u p s o f p r e v i o u s l y d e p o s i t e d 

b e d s . C l a s t s a r e s u b r o u n d e d , p o o r l y s o r t e d , a n d r a n g e f r o m 

g r a n u l e t o c o b b l e i n s i z e . T h e m a t r i x i s a r k o s i c w a c k e a n d 

c o n t a i n s 30 p e r c e n t q u a r t z . T h e a r k o s i c w a c k e . o c c u r s i n c o a r s e 

t o m e d i u m - s a n d - s i z e d , p o o r l y g r a d e d , t h i c k b e d s . F l a m e 

s t r u c t u r e s w e r e o b s e r v e d i n t h e s i l t s t o n e i n t e r b e d s . 

B o n d ( 1 9 7 9 ) a n d S h e g e l s k i ( 1 9 7 8 ) h a v e d e s c r i b e d t h e 

c o n g l o m e r a t e h o r i z o n s i t u a t e d a l o n g t h e s o u t h a r m o f S a v a n t 

L a k e . T h e c o n g l o m e r a t e t h e r e i s s t r u c t u r a l l y u n c o n f o r m a b l e t o 

t h e u n d e r l y i n g O u t t e n g r o u p w i t h d i f f e r e n c e s o f up t o 4 5 d e g r e e s 

i n t h e i r r e s p e c t i v e t r e n d s . Two t y p e s o f c o n t a c t w e r e o b s e r v e d : 

( 1 ) a s h e a r e d c o n t a c t w h e r e t h e o v e r l y i n g c o n g l o m e r a t e c o n t a i n s 

p r e d o m i n a n t l y m a f i c v o l c a n i c c l a s t s a n d ( 2 ) an u n s h e a r e d 

i r r e g u l a r e r o s i o n a l ( ? ) s u r f a c e b e t w e e n t h e O u t t e n g r o u p a n d t h e 

c o n g l o m e r a t e . A t t h e e r o s i o n a l c o n t a c t t h e b a s a l c o n g l o m e r a t e 

c o n t a i n s c l a s t s o f f i n e - g r a i n e d m a f i c v o l c a n i c s , m a f i c f e l d s p a r 

p o r p h y r y , g a b b r o , m i n o r f e l s i c c l a s t s a n d s u l p h i d i c c h e r t . I t i s 

p o o r l y s o r t e d a n d t h e c l a s t s r a n g e i n s i z e f r o m 5 mm t o 1 . 6 m. 
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O v e r a l l t h e c o n g l o m e r a t e o c c u r s i n v a r i a b l y p a c k e d , p o o r l y b e d d e d 

t o b e d d e d , u n g r a d e d t o g r a d e d o r s t r a t i f i e d h o r i z o n s i n t e r c a l a t e d 

w i t h w a c k e l a y e r s t h a t i n c r e a s e i n f r e q u e n c y f r o m b o t t o m t o t o p . 

U p w a r d s i n t h e c o n g l o m e r a t e c l a s t s o f t r o n d h j e m i t e , r h y o l i t e , 

q u a r t z p o r p h y r y , m i l k y q u a r t z , c h e r t a n d c h l o r i t i c s h a l e i n c r e a s e 

i n a b u n d a n c e r e l a t i v e t o m a f i c v o l c a n i c c l a s t s . T h e r e a r e a s 

w e l l l a t e r a l v a r i a t i o n s i n t h e c l a s t p o p u l a t i o n ( B o n d , 1 9 7 9 ; 

T r o w e l l , 1 9 8 1 ) . C l a s t - s u p p o r t e d c o n g l o m e r a t e d o m i n a t e s o v e r 

m a t r i x s u p p o r t e d . T h e m a x i m u m e x p o s e d t h i c k n e s s i s 2 4 2 m. 

I n t h e a r e a o f t h e N o r t h Arm o f S a v a n t L a k e , S h e g e l s k i 

( 1 9 7 8 ) r e c o g n i z e d t h r e e s e p a r a t e c o n g l o m e r a t e u n i t s t h a t t o g e t h e r 

a t t a i n t h i c k n e s s o f a b o u t 3 0 0 m e t r e s a n d w h i c h c a n be t r a c e d 

a l o n g s t r i k e f o r 2 5 0 0 m e t r e s . T h e s e c o n g l o m e r a t e s o c c u r i n 

g r a d e d o r s t r a t i f i e d l a y e r s a n d a r e v a r i a b l y m a t r i x - a n d c l a s t -

s u p p o r t e d . C l a s t s a r e r o u n d e d t o s u b r o u n d e d t o l o c a l l y a n g u l a r . 

T h e r e i s an o v e r a l l f i n i n g u p w a r d s s e q u e n c e e x h i b i t e d b y a c h a n g e 

f r o m c o n g l o m e r a t e a t t h e b a s e t o f i n e c o n g l o m e r a t e a n d w a c k e -

s i l t s t o n e a t t h e t o p . T h e m a j o r i t y o f t h e c l a s t s c o n s i s t o f 

c o a r s e - g r a i n e d , e q u i g r a n u l a r , q u a r t z - p l a g i o c l a s e a g g r e g a t e s w i t h 

m i n o r q u a r t z - f e l d s p a r p o r p h y r y , a p h a n i t i c f e l s i c m e t a v o l c a n i c , 

m u d d y c h e r t , c h l o r i t i c m u d s t o n e a n d q u a r t z - f e l d s p a r w a c k e . 

Q u a r t z p o r p h y r i t i c f e l s i c v o l c a n i c c l a s t s a r e c h a r a c t e r i s t i c a l l y 

p r e s e n t a t t h e t o p . T h e m a t r i x i s a c o a r s e - g r a i n e d q u a r t z -

f e l d s p a r w a c k e ( a r k o s i c w a c k e ) . T h e c o n g l o m e r a t e u n i t s a r e 

g e n e r a l l y w e l l - s o r t e d , l o c a l l y w e l l g r a d e d a n d t h e p e b b l e s and 

c o b b l e s a r e w e l l r o u n d e d a n d v a r i a b l y p a c k e d . C o a r s e s a n d - s i z e d 
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a n d p e b b l y w a c k e b e d s a v e r a g i n g 2 0 cm b u t up t o 6 m t h i c k o c c u r 

b e t w e e n t h e c o n g l o m e r a t e s . T h e w a c k e b e d s a r e s t r a t i f i e d t o 

g r a d e d a n d l o c a l l y c o n t a i n s h a l e c h i p s . T h e c o n g l o m e r a t e s a n d 

w a c k e s a r e i n t e r b e d d e d w i t h s i l t s t o n e a n d m u d s t o n e l a y e r s . O v e r 

a d i s t a n c e o f 18 km a l o n g t h e N o r t h A rm o f S a v a n t L a k e t h e s e 

s e d i m e n t s a r e o v e r l a i n b y m a f i c m e t a v o l c a n i c f l o w s a n d b r e c c i a 

a n d by p o r p h y r i t i c m a f i c c r y s t a l t u f f o f t h e S a v a n t L a k e v o l c a n i c 

f o r m a t i o n , 

W e s t w a r d s i n t h e W h i m b r e l L a k e a r e a t h e c o n g l o m e r a t e s o f t h e 

N o r t h A rm o f S a v a n t L a k e s h o w a l a t e r a l f a c i e s c h a n g e t o a t h i c k 

s e q u e n c e o f p y r o c l a s t i c s i n t e r c a l a t e d w i t h f e l s i c t o i n t e r m e d i a t e 

m a s s i v e a n d v e s i c u l a r f l o w s ( W h i m b r e l L a k e f o r m a t i o n , s e e 

b e l o w ) . F a u l t i n g l o c a l l y o b s c u r e s t h e e x a c t n a t u r e o f t h e 

c o n t a c t . 

To t h e w e s t i n t h e K a s h a w e o g a m a L a k e a r e a t h e W h i m b r e l L a k e 

f o r m a t i o n s h o w s a f a c i e s c h a n g e b a c k t o a c l a s t - s u p p o r t e d 

c o n g l o m e r a t e t h a t ( S a v a n t N a r r o w s F o r m a t i o n ) a t t a i n s t h i c k n e s s e s 

o f 1 5 0 - 4 3 0 m. T h e c l a s t s a r e w e l l - r o u n d e d a n d c o n s i s t o f 

f i n e - g r a i n e d a n d q u a r t z p o r p h y r i t i c f e l s i c m e t a v o l c a n i c s , 

f i n e - g r a i n e d m a f i c m e t a v o l c a n i c s a n d t r o n d h j e m i t e . T r o n d h j e m i t e 

c l a s t s i n t h e c o n g l o m e r a t e d e c r e a s e i n a b u n d a n c e a n d s i z e t o t h e 

e a s t a n d w e s t away f r o m t h e c o n t a c t w i t h t h e H e r o n B a y S t o c k . 

T h o u g h f a u l t i n g h a s o c c u r r e d a l o n g t h i s c o n t a c t i t i s p o s s i b l e 

t h e H e r o n Bay S t o c k was t h e s o u r c e o f t h e t r o n d h j e m i t e c l a s t s 

( s e e H e r o n B a y S t o c k , t h i s r e p o r t ) . D e t a i l e d d e s c r i p t i o n s o f t h e 

c o n g l o m e r a t e o f f o u r l o c a t i o n s o n K a s h a w e o g a m a L a k e a r e g i v e n i n 

T a b l e 1 3 . 

F u r t h e r t o t h e w e s t t h e S a v a n t N a r r o w s f o r m a t i o n i s e x p o s e d 

a l o n g F a i r c h i l d L a k e , t h e M a r c h i n g t o n R i v e r a n d S c h i s t L a k e 
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( T r u s l e r , 1 9 8 2 ) . T h e c o n g l o m e r a t e t h e r e a l s o c o n t a i n s d o m i n a n t l y 

l e u c o t r o n d h j e m i t e c l a s t s . 

D i s c o r d a n c e s b e t w e e n t h e s t r i k e s o f t h e O u t t e n G r o u p a n d t h e 

S a v a n t N a r r o w s f o r m a t i o n i n t h e n o r t h e r n a n d w e s t e r n p a r t s o f t h e 

m a p - a r e a a r e g e n e r a l l y on t h e o r d e r o f 1 t o 3 d e g r e e s . T h e 

c o n t a c t b e t w e e n t h e m i s s h a r p , t h o u g h g e n e r a l l y m a r k e d by a z o n e 

o f s h e a r i n g , t h e K a s h a w e o g a m a L a k e F a u l t . 

T h e S a v a n t N a r r o w s f o r m a t i o n was l i k e l y d e p o s i t e d a s 

a l l u v i a l f a n s o r s h a l l o w w a t e r f a n g l o m e r a t e s ( S h e g e l s k i , 1 9 7 8 ) i n 

a m e c h a n i s m s i m i l a r t o t h e a l l u v i a l f a n o r i g i n p r o p o s e d by T u r n e r 

a n d W a l k e r ( 1 9 7 3 ) f o r t h e A m e n t B a y F o r m a t i o n i n t h e S i o u x 

L o o k o u t a r e a . M a f i c v o l c a n i c c l a s t s l i k e l y come f r o m t h e O u t t e n 

g r o u p w h i l e t h e g r a n i t o i d c l a s t s l i k e l y r e p r e s e n t a r e s e d i m e n t e d 

f a c i e s ( W a l k e r , 1 9 6 7 ) d e r i v e d f r o m i n t r u s i o n s s u c h as t h e H e r o n 

L a k e S t o c k . F e l s i c m e t a v o l c a n i c c l a s t s , t h a t a r e s e e n t o 

i n c r e a s e i n a b u n d a n c e u p w a r d s i n t h e c o n g l o m e r a t e l i k e l y w e r e 

d e r i v e d f r o m d e g r a d a t i o n o f c o n t e m p o r a n e o o u s v o l c a n i c s o u r c e s , 

s p e c i f i c a l l y , t h e W h i m b r e l L a k e f o r m a t i o n . 

W h i m b r e l L a k e F o r m a t i o n 

T h e W h i m b r e l L a k e f o r m a t i o n s h o w s a f a c i e s c h a n g e t o a n d i s 

i n t e r b e d d e d w i t h t h e S a v a n t N a r r o w s f o r m a t i o n , b o t h t o t h e e a s t 

a n d w e s t o f W h i m b r e l L a k e . I t i s d o m i n a n t l y o f f e l s i c t o 

i n t e r m e d i a t e c o m p o s i t i o n a n d p y r o c l a s t i c i n o r i g i n . M i n o r f l o w s 

a r e p r e s e n t . B o n d ( 1 9 7 7 ) r e p o r t e d t h a t t h e c o m p o s i t i o n o f t h e s e 

r o c k s r a n g e s f r o m a n d e s i t e t o r h y o l i t e ( v i s u a l i n s p e c t i o n o n l y ) 

b u t a r e g e n e r a l l y u n i f o r m l y d a c i t e i n c o m p o s i t i o n . B o n d ( 1 9 7 7 ) 
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i n t e r p r e t e d some o f t h e w e l l - b e d d e d t u f f s t o h a v e b e e n d e p o s i t e d 

s u b a e r i a l l y . C l a s t s p e t r o g r a p h i c a l l y i d e n t i c a l t o t h o s e i n t h e 

W h i m b r e l L a k e f o r m a t i o n a r e f o u n d i n t h e S a v a n t N a r r o w s 

f o r m a t i o n . 

I n t e r m e d i a t e t o m a f i c p o r p h y r i t i c a n d a m y g d a l o i d a l f l o w s , 

a n d f r a g m e n t a l s o v e r l i e t h e W h i m b r e l L a k e f o r m a t i o n i n t h e 

W h i m b r e l L a k e a r e a . C o r r e l a t i v e m a f i c f l o w s t h a t o v e r l i e t h e 

S a v a n t N a r r o w f o r m a t i o n n o r t h o f W h i m b r e l L a k e , a r e r e f e r r e d t o 

i n t h i s r e p o r t as t h e S a v a n t L a k e f o r m a t i o n . S h e g e l s k i ( 1 9 7 8 ) 

c o r r e l a t e s t h e W h i m b r e l L a k e f o r m a t i o n as b e i n g t h e b a s e o f t h e 

H a n d y L a k e g r o u p . B o n d ( 1 9 8 0 ) s u g g e s t s t h i s c o r r e l a t i o n b u t 

s t a t e s t h e r e i s no d e f i n i t i v e e v i d e n c e t o s u p p o r t i t . 

S a v a n t L a k e F o r m a t i o n 

T h e S a v a n t L a k e f o r m a t i o n h a s i t s m a i n e x p o s u r e a l o n g t h e 

c e n t r a l p o r t i o n o f S a v a n t L a k e a n d e x t e n d i n g t o t h e w e s t o f 

W h i m b r e l L a k e . I t c o n s i s t d o m i n a n t l y o f f l o w s w i t h some 

f r a g m e n t a l s n e a r W h i m b r e l L a k e . T h e f l o w s a r e a m y g d a l o i d a l a n d 

c o m m o n l y p i l l o w e d . T h e y o v e r l i e t h e S a v a n t N a r r o w s f o r m a t i o n a n d 

t h u s a r e l i k e l y c o r r e l a t i v e w i t h t h e l o w e r u n i t s o f t h e S a v a n t 

G r o u p a n d p r o b a b l y a l s o w i t h l o w e r u n i t s o f t h e H a n d y L a k e 

g r o u p . T h e a u t h o r d o e s h o w e v e r c o n s i d e r t h e m t o be a s e p a r a t e 

a n d d i s c r e t e s e q u e n c e s on t h e b a s i s o f t h e i r c o m p o s i t i o n , 

t e x t u r e , a n d s t r u c t u r e . T a b l e 14 a n d F i g u r e 11 g i v e t h e c h e m i c a l 

d a t a a n d p l o t s r e s p e c t i v e l y f o r f o u r s a m p l e s f r o m t h i s u n i t . 

F i g u r e 12 s h o w s t h e i r l o c a t i o n . S a m p l e 7 7 - 2 6 2 8 , o f u l t r a m a f i c 

a f f i n i t y , i s f r o m a s e r p e n t i z e d p e r i d o t i t e , p o s s i b l y a f l o w , t h a t 
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d i r e c t l y o v e r l i e s t h e S a v a n t N a r r o w s f o r m a t i o n . T h e S a v a n t L a k e 

v o l c a n i c r o c k s f a c e s o u t h a n d o v e r l i e s t h e W h i m b r e l L a k e 

f o r m a t i o n . 

S a v a n t G r o u p 

T h e S a v a n t g r o u p c o n s i s t s o f f i n e c l a s t i c a n d a s s o c i a t e d 

f e r r u g i n o u s c h e m i c a l m e t a s e d i m e n t s . T h e y a r e i n t e r b e d d e d w i t h 

b u t d o m i n a n t l y o v e r l i e t h e S a v a n t N a r r o w s f o r m a t i o n b u t o v e r l a p 

a n d p o s t d a t e t h e f o r m a t i o n a n d s u b s e q u e n t d e g r a d a t i o n o f t h e 

H a n d y L a k e g r o u p . S h e g e l s k i ( 1 9 7 8 ) h a s , i n f a c t , p r e s e n t e d 

e x t e n s i v e e v i d e n c e t h a t i n d i c a t e s t h a t b o t h t h e c l a s t i c a n d 

c h e m i c a l m e t a s e d i m e n t s w e r e d e r i v e d o r by e r o s i o n a n d 

r e d e p o s i t i o n o f d o m i n a n t l y t u f f a c e o u s r o c k s o f t h e H a n d y L a k e 

g r o u p a n d f r o m i r o n - b e a r i n g s o l u t i o n s o f v o l c a n i c o r i g i n . 

T h e c l a s t i c m e t a s e d i m e n t s c o n s i s t o f w e l l - b e d d e d a n d g r a d e d 

w a c k e s a n d s i l t s t o n e s . P e l i t i c m a t e r i a l o r m u d s t o n e i s n o t 

p r e v a l e n t . S e d i m e n t a r y s t r u c t u r e s o b s e r v e d i n c l u d e l o a d c l a s t s , 

f l a m e s t r u c t u r e s , c o n v o l u t e l a m i n a t i o n , s c o u r s t r u c t u r e s , 

a m a l g a m a t e d b e d d i n g a n d l o c a l l y a b u n d a n t s a n d s t o n e d i k e s a n d 

r e l a t e d s o f t - s e d i m e n t a r y d e f o r m a t i o n f e a t u r e s . T h e s e s t r u c t u r e s , 

i n c o n j u n c t i o n w i t h v a r i a t i o n s i n m e a s u r e d b e d t h i c k n e s s e s l e d 

S h e g e l s k i ( 1 9 7 8 ) a n d B o n d ( 1 9 7 8 ) t o i n t e r p r e t t h a t t h e s e 

m e t a s e d i m e n t s w e r e d e p o s i t e d b y t u r b i d i t y c u r r e n t s i n t o a 

p r o g r e s s i v e l y s i n k i n g b a s i n . 

T h e f e r r u g i n o u s c h e m i c a l s e d i m e n t s , d o m i n a n t l y c h e r t a n d 

m a g n e t i t e i r o n - s t o n e , r a r e l y s i d e r i t e i r o n s t o n e , f o r m e d f r o m i r o n 

a n d s i l i c a c o m p o u n d s t h a t a l o n g w i t h m i n o r f i n e p e l i t i c m a t e r i a l 

r e p r e s e n t e d t h e b a c k g r o u n d s e d i m e n t a t i o n w i t h i n t h e b a s i n . T h e y 
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w e r e d e p o s i t e d a b o v e t h e u p p e r p e l i t i c i n t e r v a l ( D i v i s i o n E ) o f 

t h e t y p i c a l t u r b i d i t e b e d . Some c a s e s may c o m p r i s e D i v i s i o n E . 

T h e s e i r o n s t o n e b e d s o r i n t e r v a l s a r e up t o 15 cm t h i c k b u t 

g e n e r a l l y o c c u r i n 0 . 3 t o 0 . 0 3 mm l a m i n a t i o n s . G r e a t e r t h i c k ­

n e s s e s o f i n d i v i d u a l i r o n s t o n e u n i t s l i k e l y w e r e d e p o s i t e d w h e n 

t h e r e was a g r e a t e r i n t e r v a l o f t i m e b e t w e e n i n d i v i d u a l t u r b i d i t y 

c u r r e n t s . T h e i r o n m i n e r a l now i s d o m i n a n t l y m a g n e t i t e w i t h 

m i n o r h e m a t i t e a n d p y r i t e . 

T u f f a c e o u s u n i t s r e p r e s e n t d e t r i t u s d e p o s i t e d f r o m p e r i o d i c 

w i d e - s p r e a d v o l c a n i s m o f t h e H a n d y L a k e g r o u p t h a t s a t u r a t e d t h e 

b a s i n w i t h v o l c a n i c d e b r i s . 

S h e g e l s k i ( 1 9 7 8 ) s t u d i e d b o t h t h e S a v a n t g r o u p a n d t h e H a n d y 

L a k e g r o u p t o d e t e r m i n e t h e p r o v e n a n c e o f t h e s e d i m e n t s . He 

d e t e r m i n e d t h a t t h e d i a m e t e r s o f t h e g r a i n s o f t h e c o n g l o m e r a t e 

m a t r i x a r e i n t h e same r a n g e as t h e g r a i n d i a m e t e r s o f c r y s t a l s 

i n t h e f e l s i c v o l c a n i c p o r p h y r i e s ; t h o s e o f t h e w a c k e s a r e i n t h e 

same r a n g e as t h e c r y s t a l f r a g m e n t s f r o m t h e p o r p h y r i e s a n d 

t u f f s . T h i s i n f o r m a t i o n c o u p l e d w i t h o t h e r t e x t u r a l i n f o r m a t i o n 

a n d g r a i n s h a p e s t u d i e s a n d d e t a i l e d c h e m i c a l s t u d i e s l e d 

S h e g e l s k i ( 1 9 7 8 ) t o c o n c l u d e t h a t t h e c l a s t i c m e t a s e d i m e n t s owe 

t h e i r p r o v e n a n c e t o t h e H a n d y L a k e g r o u p . S h e g e l s k i ( 1 9 7 8 ) a l s o 

i n t e r p r e t s t h e i r o n a n d s i l i c a o f t h e i r o n s t o n e s as o f v o l c a n i c 

e x h a l a t i v e o r i g i n , a n d t h a t a f t e r m i x i n g w i t h b a s i n a l w a t e r s t h e y 

w e r e d e p o s i t e d a s f e r r o - s i 1 i c a t e p r e c i p i t a t e s i n d e e p w a t e r i n 

t h e a b s e n c e o f s u l p h a t e - r e d u c i n g b a c t e r i a . 
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H a n d y L a k e G r o u p 

T h e H a n d y L a k e g r o u p i s a c o m p l e x s e q u e n c e o f e a s t a n d 

n o r t h w e s t - f a c i n g f l o w s , p y r o c l a s t i c r o c k s , a n d v o l c a n o g e n i c 

m e t a s e d i m e n t s t h a t r a n g e f r o m m a f i c , e v e n u l t r a m a f i c , t o f e l s i c 

i n c o m p o s i t i o n . V o l c a n i s m w a s i n t e r r u p t e d b y e x t e n s i v e 

d e p o s i t i o n o f t u r b i d i t i c w a c k e - s i l t s t o n e a n d i n t e r c a l a t e d 

c h e m i c a l m e t a s e d i m e n t s e x p o s e d s o u t h o f C o n a n t L a k e . T h e s e 

m e t a s e d i m e n t s a r e l i k e l y e q u i v a l e n t t o some o f t h e m e t a s e d i m e n t s 

o f t h e S a v a n t g r o u p a n d t h e i r p r e s e n c e i n d i c a t e s an o v e r l a p i n 

t i m e o f v o l c a n i s m a n d s e d i m e n t a t i o n . T h e a u t h o r h a s s u b d i v i d e d 

t h e H a n d y L a k e g r o u p i n t o a l o w e r m o s t E v a n s L a k e f o r m a t i o n b e l o w 

t h e m e t a s e d i m e n t s a n d an u p p e r u n i t , t h e C o n a n t L a k e f o r m a t i o n 

a b o v e t h e m . T h e s e f o r m a t i o n s a r e i n t u r n d i v i s i b l e i n t o i n f o r m a l 

l i t h o s t r a t i g r a p h i c m e m b e r s . 

T h e b a s a l m e m b e r o f t h e E v a n s L a k e f o r m a t i o n c o n s i s t s o f 

e a s t - f a c i n g m a f i c m e t a v o l c a n i c s s i t u a t e d w e s t o f H a r r i s L a k e a t 

t h e b o t t o m o f t h e m a p - s h e e t . T h e y c o n s i s t o f m a s s i v e f l o w s , 

p i l l o w e d f l o w s , p o r p h y r i t i c f l o w s a n d t h i n f r a g m e n t a l z o n e s . 

T h i n i n t e r f l o w t u f f a c e o u s a n d f i n e c l a s t i c m e t a s e d i m e n t a r y b e d s 

a r e l o c a l l y p r e s e n t b e t w e e n f l o w s . T h e f l o w s a r e d o m i n a n t l y 

h i g h - m a g n e s i a n t h o l e i i t i c b a s a l t s ( T a b l e 1 5 , S a m p l e N u m b e r s 

2 9 , 2 7 , 2 3 , a n d 2 1 , F i g . 1 4 ) . To t h e w e s t t h i s member t h i n s a n d 

h a s b e e n d i s r u p t e d by i n t r u s i v e p h a s e s o f t h e L e w i s L a k e 

B a t h o l i t h . F a r t h e r t o t h e w e s t a c o r r e l a t i v e s e q u e n c e o f m a f i c 

m e t a v o l c a n i c s i s p r e s e n t . 

M a f i c m e t a v o l c a n i c f l o w u n i t s c a n be r e a d i l y d e m a r c a t e d . 

S u b d i v i d i n g t h e i n t e r m e d i a t e a n d f e l s i c p r e d o m i n a n t l y f r a g m e n t a l 

r o c k s i n t o d i s c r e t e e r u p t i v e u n i t s i s n o t p o s s i b l e a t t h e p r e s e n t 



- 4 8 -

s c a l e o f m a p p i n g ( s e e B u l m e r , 1 9 7 6 f o r e x a m p l e o f d e t a i l e d s u b ­

d i v i s i o n o f H a n d y L a k e V o l c a n i c g r o u p i n t h e E v a n ' s L a k e a r e a ) 

d u e t o l a c k o f v i s i b l e c o n t a c t s a n d t h e a p p a r e n t w i d e v a r i a t i o n 

i n c l a s t a n d m a t r i x c o m p o n e n t s w i t h r e s p e c t t o s i z e , r e l a t i v e 

a b u n d a n c e , s h a p e a n d c o m p o s i t i o n . 

O v e r l y i n g t h e m a f i c m e t a v o l c a n i c s i s a c o m p l e x l y i n t e r c a ­

l a t e d s e q u e n c e o f f e l s i c t o i n t e r m e d i a t e f l o w s a n d p y r o c l a s t i c s , 

a n d t h i n m a f i c t o i n t e r m e d i a t e f l o w s a n d t u f f s . M a f i c i n t r u s i o n s 

a n d t h e P a t t e r s o n L a k e P o r p h y r i t i c I n t r u s i o n a r e p o s s i b l y c o m a g -

m a t i c s y n v o l c a n i c i n t r u s i o n s . 

T h e c o a r s e s t p y r o c l a s t i c r o c k s a r e s i t u a t e d i n t h e a r e a 

n o r t h o f E v a n s L a k e . To t h e w e s t , f i n e r d i s t a l f r a g m e n t a l s a r e 

f o u n d . To t h e s o u t h a n d e a s t t h e r e i s an i n t e r c a l a t i o n o f f i n e 

p y r o c l a s t i c r o c k s a n d v o l c a n o g e n i c m e t a s e d i m e n t s d o m i n a n t l y o f 

s a n d s i z e b u t l o c a l l y c o n t a i n i n g s i g n i f i c a n t a m o u n t s o f s i l t y t o 

m u d d y m a t e r i a l . T h e s i z e d i s t r i b u t i o n o f p y r o c l a s t i c r o c k s 

i n d i c a t e s t h a t t h e E v a n s L a k e a r e a m a r k s t h e s i t e o f f o r m e r 

v o l c a n i c v e n t ( s ) . T h e v o l c a n o g e n i c m e t a s e d i m e n t s s u g g e s t t h a t 

t h e v o l c a n i c e d i f i c e was d e g r a d e d as i t was f o r m i n g . 

T h e u p p e r m e m b e r o f t h e E v a n s L a k e f o r m a t i o n i s p r e d o m i n a n ­

t l y m a f i c m e t a v o l c a n i c f l o w s a n d m i n o r p y r o c l a s t i c s w i t h some 

i n t e r f l o w b e d s o f v o l c a n o g e n i c m e t a s e d i m e n t s e a s t a n d s o u t h o f 

E v a n s L a k e . 

C l a s t i c m e t a s e d i m e n t s , d o m i n a n t l y w a c k e a n d s i l t s t o n e s e p a r ­

a t e t h e l o w e r m o s t a n d u p p e r m e t a v o l c a n i c f o r m a t i o n s . T h e y w e r e 

l i k e l y d e p o s i t e d by t u r b i d i t y c u r r e n t s , d u r i n g a p a u s e i n v o l c a n -

i s m . M i n o r c h e m i c a l m e t a s e d i m e n t s c o n s i s t o f i n t e r c a l a t e d 
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l a m i n a e t o b e d s o f m a g n e t i t e i r o n s t o n e , c h e r t , a n d s i l i c a t e 

m i n e r a l s . T h e y p i n c h o u t w e s t o f H o u g h L a k e . 

T h e C o n a n t L a k e f o r m a t i o n c o n s i s t s p r e d o m i n a n t l y o f f e l s i c 

t o i n t e r m e d i a t e p y r o c l a s t i c r o c k s . M i n o r a m o u n t s o f m a f i c 

m e t a v o l c a n i c s a r e p r e s e n t s o u t h o f C o n a n t L a k e a n d n o r t h w e s t o f 

H o u g h L a k e . A t h i n u n i t o f w a c k e - s i l t s t o n e a n d i r o n f o r m a t i o n 

p r e s e n t n o r t h o f S t a u n t o n L a k e m a r k s a l o c a l h i a t u s i n 

v o l c a n i s n i . T h e c o a r s e s t p y r o c l a s t i c r o c k s a r e f o u n d j u s t s o u t h 

o f C o n a n t L a k e . T h e H a n d y L a k e P o r p h y r i t i c S i l l s a n d p e r h a p s t h e 

C o n a n t L a k e I n t r u s i o n a r e p o s s i b l y s y n v o l c a n i c i n t r u s i o n s t h a t 

d e f i n e a f o r m e r v e n t . 

W h i l e t h e r e i s some e v i d e n c e t h a t some o f t h e f e l s i c p y r o ­

c l a s t i c m a t e r i a l w a s d e p o s i t e d s u b a e r i a l l y ( C o o k e , 1 9 7 6 ) t h e 

w a c k e - s i l t s t o n e was d e p o s i t e d i n r e l a t i v e l y d e e p w a t e r b e l o w w a v e 

b a s e . T h e s e t w o f a c t s s u g g e s t t h e v o l c a n i c e d i f i c e was v a r i a b l y 

e m e r g e n t a n d s u b m e r g e n t . 

F i g u r e 13 s h o w s t h e l o c a t i o n o f s a m p l e s c o l l e c t e d f r o m t h e 

H a n d y L a k e V o l c a n i c g r o u p . T a b l e 15 p r e s e n t s t h e c h e m i c a l d a t a 

f o r t h e s e s a m p l e s a n d F i g . 14 p r e s e n t s a s e r i e s o f p l o t s t o s h o w 

t h e c h e m i c a l a f f i n i t i e s o f t h e s e s a m p l e s . F i g . 1 4 . 1 i l l u s t r a t e s 

t h a t w i t h o n e e x c e p t i o n a l l s a m p l e s a r e s u b a l k a l i c . F i g u r e 1 4 . 2 

i n d i c a t e s t h a t t h e y r a n g e f r o m r h y o l i t e t o b a s a l t , a n d a r e 

p r e d o m i n a n t l y o f c a l c - a l k a l i c a f f i n i t y . Some u n i t s , n o t i c e a b l y 

t h e b a s a l m e m b e r o f t h e l o w e r m o s t f o r m a t i o n , a r e t h o l e i i t i c . T h e 

c a l c - a l k a l i c s e q u e n c e a p p e a r s t o be c o m p l e t e f r o m b a s a l t t o 

r h y o l i t e w i t h no a p p r e c i a b l e g a p s ( F i g . 1 4 . 3 ) . M o s t o f t h e 

t h o l e i i t e s f a l l n e a r t o b u t on t h e m a g n e s i u m s i d e o f , t h e 
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h i g h - i r o n , h i g h - m a g n e s i u m t h o l e i i t i c d i v i d i n g l i n e ( F i g . 1 4 . 4 ) . 

S a m p l e 1 1 7 p l o t s i n t h e f i e l d o f b a s a l t i c k o m a t i i t e . I t i s f r o m 

a f l o w t h a t l i e s a t a p p r o x i m a t e l y t h e same s t r a t i g r a p h i c l e v e l a s 

t h e a n t h o p h y l l i t i c f l o w s ( s e e b e l o w ) o f p o s s i b l e u l t r a m a f i c 

a f f i n i t y . 

T a b l e 16 g i v e s t h e c h e m i c a l a n d p e t r o g r a p h i c d a t a f o r t h e 

a n t h o p h y l l i t i c f l o w s ( T r o w e l l , 1 9 8 1 ) w h i l e F i g . 15 i n d i c a t e s t h a t 

t h e y p l o t i n t h e k o m a t i i t i c f i e l d . 

B o n d ( 1 9 8 0 ) h a s p r e s e n t e d c h e m i c a l d a t a o f t h e H a n d y L a k e 

g r o u p i n t h e H o u g h - H o u g h t o n L a k e s a r e a . H i s d a t a ( B o n d , 1 9 8 0 ) 

s h o w s i m i l a r c h e m i c a l a f f i n i t i e s as a r e p r e s e n t e d h e r e . 

W e l l m e r ( 1 9 8 2 ) h a s s u b d i v i d e d t h e H a n d y L a k e g r o u p i n t o 

t h r e e v o l c a n i c c y c l e s ( c y c l e s A t o C , F i g . 1 3 a ) . 

" C y c l e A s t a r t s w i t h m a f i c f l o w s a n d t u f f s a n d e n d s w i t h 

r h y o d a c i t i c a n d d a c i t i c t u f f s a n d a g g l o m e r a t e s . 

C y c l e B c a n p r o b a b l y be c o n s i d e r e d t o be t w o i n c o m p l e t e 

c y c l e s . I t s t a r t s w i t h m a f i c t o i n t e r m e d i a t e f l o w s a n d 

t u f f s a n d i s f o l l o w e d by a s e d i m e n t a r y h o r i z o n w i t h s u l f i -

d i c a n d p a r t i a l l y o x i d i c i r o n f o r m a t i o n , w h i c h , t o t h e 

n o r t h - w e s t , g r a d e s l a t e r a l l y i n t o a n d i s p a r t i a l l y o v e r l a i n 

b y d a c i t i c t u f f s . 

C y c l e C a l s o s t a r t s w i t h m a f i c t o i n t e r m e d i a t e f l o w s a n d 

t u f f s w h i c h c o n t a i n f r e q u e n t r e p e t i t i o n s o f i n t e r f l o w s e d i ­

m e n t s w i t h s u l f i d i c i r o n f o r m a t i o n a n d g r a p h i t i c p e l i t e s , 

i . e . t h e c o n d u c t i v e u n i t . To t h e s o u t h c y c l e C i n t e r -

f i n g e r s w i t h t h e s e d i m e n t s o f t h e S t u r g e o n L a k e a r e a . T h i s 

s u g g e s t s t h a t w h i l e v o l c a n i s m c o n t i n u e d i n t h e S a v a n t L a k e 
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a r e a t h e r e was a h i a t u s i n t h e S t u r g e o n L a k e a r e a w h e r e o n l y 

e x h a l a t i v e a c t i v i t y c o n t i n u e d . " 

T h e e x t e n t o f t h e E v a n s L a k e a n d C o n a n t L a k e f o r m a t i o n a r e 

s h o w n i n F i g . 1 3 a f o r c o m p a r i s o n . 

T h e m a x i m u m t h i c k n e s s o f t h e m e t a v o l c a n i c s o f t h e H a n d y L a k e 

g r o u p , s p e c i f i c a l l y o f W e l l m e r ' s C y c l e C, a r e e s s e n t i a l l y f o u n d 

a l o n g t h e n o r t h e a s t - t r e n d i n g a n t i c l i n a l a x i s t h a t e x t e n d s f r o m 

E v a n s L a k e t h r o u g h t o C o n a n t L a k e . I f t h i s t h i c k e n i n g o f t h e 

m e t a v o l c a n i c s i n t h i s a r e a i s r e a l t h i s m e a n s t h a t t h e m a x i m u m 

t h i c k n e s s o f t h e m e t a v o l c a n i c s c o i n c i d e s w i t h t h e o v e r l y i n g i r o n 

f o r m a t i o n h o r i z o n ( s ) . One e x p l a n a t i o n o f t h i s c o i n c i d e n c e i s by 

a r e v e r s a l o f r e l i e f i n t h a t t h e l o c a t i o n w h e r e t h e g r e a t e s t 

t h i c k n e s s o f v o l c a n i c s a c c u m u l a t e d w a s a l s o t h e l o c a t i o n o f t h e 

g r e a t e s t a m o u n t o f s u b s i d e n c e . " W e l l m e r ( 1 9 8 2 ) w o u l d a s c r i b e 

t h i s p h e n o m e n o n t o be d u e t o c a l d e r a c o l l a p s e ( F i g . 1 3 b ) . 

L A T E PRECAMBRIAN 

M a f i c I n t r u s i v e R o c k s 

F o u r o c c u r r e n c e s o f d i a b a s e d i k e s a r e k n o w n i n t h e m a p - a r e a 

( s e e B o n d , 1 9 7 7 f o r d e t a i l e d d e s c r i p t i o n ) . 

PHANEROZOIC 

CENOZOIC 

QUATERNARY 

P L E I S T O C E N E 

RECENT 

T h e b e d r o c k o f t h e m a p - a r e a i s c o v e r e d b y an e x t e n s i v e 

t h o u g h g e n e r a l l y t h i n m a n t l e o f P l e i s t o c e n e d e p o s i t s c o m p r i s e d o f 
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t i l l a n d g l a c i o f l u v i a l d e p o s i t s . A r o u g h a p p r o x i m a t i o n o f t h e 

o v e r b u r d e n t h i c k n e s s c a n be o b t a i n e d f r o m t h e d r i l l h o l e s p l o t t e d 

o n t h e D a t a S e r i e s M a p s . 

D u r i n g t h e P l e i s t o c e n e E p o c h t h e m a p - a r e a was c o v e r e d b y 

s e v e r a l i c e m a s s e s ( P r e s t , 1 9 7 0 ) t h e l a s t b e i n g t h e P a t r i c i a I c e 

M a s s ( Z o l t a i , 1 9 6 5 ) o r W i s c o n s i n S h e e t w h i c h r e t r e a t e d b e t w e e n 

1 4 , 0 0 0 a n d 1 3 , 0 0 0 y e a r s a g o ( P r e s t , 1 9 7 0 ) . B e t w e e n 1 0 , 0 0 0 a n d 

1 0 , 3 0 0 y e a r s t h e i c e s h e e t h a d r e t r e a t e d t o a p o s i t i o n j u s t n o r t h 

o f t h e m a p - a r e a ( P r e s t , 1 9 7 0 ) w h i c h was t h e n c o v e r e d by g l a c i a l 

L a k e A g a s s i z ( Z o l t a i , 1 9 6 5 ) . 

Two e s k e r s ( g l a c i o f l u v i a l d e p o s i t s ) a r e p r e s e n t i n t h e 

K a s h a w e o g a m a - H o u g h t o n a n d H o u g h L a k e s a r e a ( B o n d , 1 9 8 0 ) . T h e y 

l o c a l l y h a v e b r a i d e d c o u r s e s a n d a r e p a c k e d w i t h k e t t l e s . T h e y 

a r e c o m p r i s e d o f s a n d y t i l l a n d l a r g e b o u l d e r s . A m a j o r e s k e r 

t r e n d s a p p r o x i m a t e l y s o u t h - s o u t h w e s t , e a s t o f H a r r i s a n d H a r o l d 

L a k e s . 

G l a c i a l s t r i a e i n d i c a t e t h e g e n e r a l d i r e c t i o n o f t h e l a s t 

i c e m o v e m e n t t o b e t o w a r d t h e s o u t h - s o u t h w e s t . F l u t i n g a l s o h a s 

I t s l o n g - a x i s s u b p a r a l l e l t o t h e d i r e c t i o n o f t h e i c e m o v e m e n t . 

T r a n s v e r s e r i b b e d m o r a i n e s a n d a s s o c i a t e d d r u m l i n o i d forms 

a r e f o u n d a t W h i m b r e l a n d S a v a n t L a k e s a n d i n M c G i l l i s T o w n s h i p 

( B o n d , 1 9 7 7 ) . 

RECENT 

R e c e n t a c c u m u l a t i o n s c o n s i s t o f s a n d , s i l t , a n d g r a v e l 

d e p o s i t e d b y s t r e a m s , a n d swamp a n d m u s k e g d e p o s i t s . 

3 . A . E l s o n ( 1 9 6 1 ) g i v e s a b r i e f d e s c r i p t i o n o f t h e s o i l 

t y p e s p r e s e n t i n t h e L a k e A g a s s i z r e g i o n . 
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METAMORPHISM AND A L T E R A T I O N 

P o r t i o n s o f t h e S a v a n t L a k e v o l c a n o s e d i m e n t a r y b e l t h a v e 

b e e n s u b j e c t e d t o a t l e a s t t h r e e m a j o r a n d s e v e r a l m i n o r p e r i o d s 

o r t y p e s o f m e t a m o r p h i s m / m e t a s o m a t i s m / a l t e r a t i o n . 

R e g i o n a l m e t a m o r p h i s m t h a t i s a r e s u l t o f s i n k i n g o f t h e 

v o l c a n o s e d i m e n t a r y b e l t d u e t o g r a v i t a t i o n a l i n s t a b i l i t y t o a 

l e v e l o f h i g h e r t e m p e r a t u r e a c c o m p a n i e d by e m p l a c e m e n t o f t h e 

s u r r o u n d i n g g r a n i t i c m a s s e s h a s p r o d u c e d t h e t y p i c a l l o w e r 

a m p h i b o l i t e - m i d d l e g r e e n s c h i s t f a c i e s r a n k r o c k s f r o m t h e b o r d e r 

t o t h e i n t e r i o r o f t h e b e l t , r e s p e c t i v e l y . 

C o n t a c t m e t a m o r p h i c a u r e o l e s a r e p r e s e n t a r o u n d some o f t h e 

l a t e f e l s i c t o i n t e r m e d i a t e , a n d t o a l e s s e r e x t e n t , m a f i c 

i n t r u s i o n s . 

I n t h e E v a n s L a k e a r e a t h e a u t h o r h a s i n t e r p r e t e d t h e 

d e v e l o p m e n t o f a l u m i n o s i l i c a t e m i n e r a l s s u c h as k y a n i t e , 

a n d a l u s i t e , e t c . ( a l s o s e e L e f e b v r e e t a l . 1 9 7 8 ) i n t h e H a n d y 

L a k e V o l c a n i c g r o u p t o be d u e t o : ( 1 ) i n i t i a l h y d r o t h e r m a l 

a c t i v i t y t h a t e f f e c t e d a l e a c h i n g o f N a 2 ° f r o m t n e f r a g m e n t a l 

r o c k s l e a v i n g an e x c e s s o f a l u m i n a , ( 2 ) m e t a m o r p h i s m t o t h e 

a m p h i b o l i t e r a n k p r o d u c i n g s u c h i n d i c a t o r m i n e r a l s as k y a n i t e , 

s i l l i m a n i t e , c l i n o p y r o x e n e , c o r d i e r i t e , d i o p s i d e a l s o 

c u m m i n g t o n i t e a n d a n t h o p h y l l i t e a n d ( 3 ) a r e t r o g r a d e m e t a m o r p h i c 

e v e n t as i n d i c a t e d b y c h l o r i t e a n d t r e m o l i t e - a c t i n o l i t e 

a s s e m b l a g e s . F u r t h e r d i s c u s s i o n o f t h e e c o n o m i c s i g n i f i c a n c e o f 

t h i s a l t e r a t i o n / m e t a m o r p h i c z o n e i s g i v e n u n d e r E c o n o m i c G e o l o g y . 
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S t r u c t u r a l G e o l o g y a n d R e g i o n a l S y n t h e s i s 

A r e g i o n a l c o m p i l a t i o n o f t h e S a v a n t L a k e a r e a i s p r e s e n t e d 

i n F i g u r e 2 . I t s h o w s t h e g e n e r a l l i t h o l o g i c a l / s t r a t i g r a p h i c 

b r e a k d o w n o f t h e s u p r a c r u s t a l r o c k s a n d t h e m a j o r s t r u c t u r a l 

e l e m e n t s o f t h e a r e a . 

T h e O u t t e n g r o u p i s t h e b a s a l s u p r a c r u s t a l s e q u e n c e i n t h e 

a r e a . N o r t h o f K a s h a w e o g a m a L a k e i t i s f o l d e d a b o u t a 

e a s t - t r e n d i n g , s t e e p l y e a s t - p l u n g i n g s y n c l i n a l a x i s . T h e 

s o u t h e r n l i m b o f t h i s s y n c l i n a l s t r u c t u r e h a s b e e n i n t e r r u p t e d by 

t h e H e r o n L a k e a n d D i c k s o n L a k e S t o c k s . To t h e e a s t o f S a v a n t 

L a k e , t h e O u t t e n g r o u p i s a p r e d o m i n a n t l y n o r t h t o n o r t h w e s t 

f a c i n g m o n o c l i n a l s e q u e n c e , t h o u g h m i n o r s y n c l i n a l f o l d i n g i s 

p r e s e n t n e a r L e g g o L a k e . 

I t h a s b e e n p r e v i o u s l y s u g g e s t e d i n t h i s r e p o r t , t h a t t h e 

m a f i c m e t a v o l c a n i c , c h e r t , c h e r t - i r o n s t o n e , a n d t r o n d h j e m i t e 

c l a s t s w i t h i n t h e c o n g l o m e r a t e s o f t h e S a v a n t N a r r o w s f o r m a t i o n 

a r e s i m i l a r t o l i t h o l o g i c a l u n i t s o f t h e O u t t e n g r o u p ; a n d H e r o n 

L a k e S t o c k , r e s p e c t i v e l y . 

T h i s f a c t p l u s t h e f a c t t h a t t h e H e r o n L a k e S t o c k d i s r u p t s 

f o l i a t i o n s o f t h e O u t t e n g r o u p s u g g e s t s t h a t t h e O u t t e n g r o u p w a s 

i n t r u d e d by t h e H e r o n L a k e S t o c k a n d b o t h w e r e s u b s e q u e n t l y 

d e f o r m e d p r i o r t o d e p o s i t i o n o f t h e S a v a n t N a r r o w s f o r m a t i o n . 

T h e d e f o r m a t i o n m i g h t h a v e b e e n g r a v i t y i n d u c e d d u e t o t h e 

O u t t e n g r o u p s i n k i n g u n d e r i t s own w e i g h t i n a s i m i l a r m a n n e r a s 

t h a t p r o p o s e d by G o r m a n e t a l . ( 1 9 7 8 ) . G r a v i t y s l i d i n g w i t h 

a t t e n d a n t r e p e t i t i o n o f s t r a t i g r a p h y c o u l d a c c o u n t f o r t h e v e r y 

l a r g e m e a s u r e d t h i c k n e s s o f t h e O u t t e n g r o u p . M a r g i n a l f a u l t s 
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g e n e r a t e d d u r i n g t h i s i n i t i a l d e f o r m a t i o n c o u l d h a v e p r o v i d e d t h e 

s c a r p r e l i e f f o r t h e r a p i d l o c a l b u i l d u p o f t h e S a v a n t N a r r o w s 

f o r m a t i o n . F i n e r c l a s t i c s e d i m e n t s w o u l d h a v e b e e n d e p o s i t e d i n 

t h e c e n t r a l d e e p e r b a s i n p r o d u c e d by t h e d o w n s a g g i n g o f t h e 

O u t t e n G r o u p . G e n e r a t i o n o f t h e W h i m b r e l L a k e f o r m a t i o n a n d 

H a n d y L a k e g r o u p , p e r h a p s b y p a r t i a l m e l t i n g o f t h e O u t t e n G r o u p , 

a n d t h e i r s u b s e q u e n t d e g r a d a t i o n c o u l d h a v e p r o v i d e d a c o n t i n u o u s 

s o u r c e o f f i n e c l a s t i c m e t a s e d i m e n t s . E m p l a c e m e n t o f t h e l a t e 

b a t h o l i t h i c m a s s e s a n d i n t r a b e l t i n t r u s i o n s p r o d u c e d t h e 

m u l t i p l y - o r i e n t e d c o m p r e s s i o n t h a t d e f o r m e d t h e H a n d y L a k e a n d 

S a v a n t g r o u p s a g a i n s t t h e m o r e r i g i d b l o c k s o f O u t t e n g r o u p . 

L a t e r r e a c t i v a t i o n o f t h e e a r l i e r m a r g i n a l f a u l t s p r o d u c e d l a t e 

b r i t t l e d e f o r m a t i o n a l o n g t h e K a s h a w e o g a m a a n d S a v a n t L a k e 

F a u l t s . 

M INERAL E X P L O R A T I O N 

D e s c r i p t i o n s o f i n d i v i d u a l p r o p e r t i e s a r e n o t g i v e n i n t h i s 

r e p o r t . F o r f u r t h e r i n f o r m a t i o n t h e r e a d e r may c o n s u l t t h e D a t a 

S e r i e s Maps c o v e r i n g t h e a r e a , a n d t h e A s s e s s m e n t F i l e s R e s e a r c h 

O f f i c e , T o r o n t o a n d t h e S i o u x L o o k o u t R e g i o n a l G e o l o g i s t ' s F i l e s , 

M i n i s t r y o f N o r t h e r n D e v e l o p m e n t a n d M i n e s , S i o u x L o o k o u t . F o r 

i n f o r m a t i o n o n / a n d o w n e r s h i p t h e r e a d e r s h o u l d c o n s u l t t h e M i n i n g 

R e c o r d e r ' s O f f i c e a t S i o u x L o o k o u t o r T o r o n t o . I n t h e f o l l o w i n g 

s e c t i o n o n E c o n o m i c G e o l o g y a n d S u g g e s t i o n s f o r M i n e r a l 

E x p l o r a t i o n , d i s c u s s i o n o f c o m m o d i t i e s w i t h i n t h e a r e a a n d 

m e n t i o n o f s p e c i f i c d e p o s i t s a r e r e f e r e n c e d t o p r e v i o u s r e p o r t s . 
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E c o n o m i c G e o l o g y a n d S u g g e s t i o n s f o r M i n e r a l E x p l o r a t i o n 

W i t h t h e e x c e p t i o n o f t h e i r o n d e p o s i t s , t h e r e a r e t w o m a i n 

t y p e s o f s h o w i n g s i n t h e S a v a n t L a k e v o l c a n o s e d i m e n t a r y b e l t . 

T h e s e a r e : ( 1 ) q u a r t z v e i n s , c o n t a i n i n g Au a n d / o r A u - A g 

a c c o m p a n i e d b y m i n o r a m o u n t s o f b a s e m e t a l s u l p h i d e s , g e n e r a l l y 

w i t h i n t h e m a f i c t o i n t e r m e d i a t e m e t a v o l c a n i c s e q u e n c e s ; a n d ( 2 ) 

b a s e m e t a l s u l p h i d e s e i t h e r as d i s s e m i n a t i o n s , v e i n s , o r 

s e m i - c o r d a n t b a n d s o r l e n s e s , o r some c o m b i n a t i o n o f t h e t h r e e , 

s i t u a t e d p r e d o m i n a n t l y w i t h i n t h e f e l s i c t o i n t e r m e d i a t e 

m e t a v o l c a n i c s t h a t c o m p r i s e t h e E v a n s L a k e f o r m a t i o n o f t h e H a n d y 

L a k e g r o u p . 

T h e q u a r t z v e i n s , w i t h i n t h e s h e a r e d , n o n t o v e r y w e a k l y 

c a r b o n a t i z e d m a f i c m e t a v o l c a n i c s , a r e p r e d o m i n a n t l y s i t u a t e d i n 

t h e O u t t e n g r o u p e a s t o f S a v a n t L a k e . B o n d ( 1 9 7 9 ) s u g g e s t e d t h a t 

t h e m i n e r a l i z i n g f l u i d s may h a v e h a d t h e i r s o u r c e i n t h e t r o n d h -

j e m i t i c t o g r a n o d i o r i t i c r o c k s s i t u a t e d t o t h e s o u t h e a s t o f t h e 

m a i n o c c u r r e n c e s o f m i n e r a l i z e d q u a r t z v e i n s . 

T h e a u t h o r w o u l d s u g g e s t t w o p o s s i b l e m o d i f i c a t i o n s t o t h e s e 

i d e a s : ( 1 ) t h a t p r e c i o u s a n d b a s e m e t a l s w e r e i n i t i a l l y c o n c e n t ­

r a t e d a t s p e c i f i c i n t e r f l o w b o u n d a r i e s p e r h a p s a c c o m p a n i e d b y 

s i l i c e o u s c h e m i c a l v o l c a n o g e n i c s e d i m e n t s a n d d u r i n g r e g i o n a l 

m e t a m o r p h i s m t h e s e s e d i m e n t s a n d c o n t a i n e d p r e c i o u s a n d b a s e 

m e t a l s w e r e r e c o n s t i t u t e d i n t o q u a r t z v e i n s i n j e c t e d i n t o f a v o u r ­

a b l e s t r u c t u r a l s i t e s ; a n d / o r ( 2 ) d u r i n g r e g i o n a l m e t a m o r p h i s m 

q u a r t z v e i n s a n d t h e i r c o n t a i n e d b a s e a n d p r e c i o u s m e t a l s w e r e 

p r e c i p i t a t e d , i n f a v o u r a b l e s t r u c t u r a l s i t e s , i n g r e e n s c h i s t 

f a c i e s r a n k r o c k s f r o m s o l u t i o n s d r i v e n o f f d u r i n g m e t a m o r p h i s m 
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o f t h e o u t e r v o l c a n i c s t o t h e a m p h i b o l i t e f a c i e s r a n k . A n y 

f l u i d s f r o m t h e b o r d e r i n g g r a n i t i c r o c k s c o u l d h a v e b e e n i n v o l v e d 

i n a n y f u r t h e r u p g r a d i n g o f t h e s e m i n e r a l i z e d z o n e s . 

C a m p b e l l ( 1 9 8 0 ) r e p o r t s t h a t s u l p h i d e b o d i e s i n t h e E v a n s 

L a k e a r e a c o m p r i s e s e m i - m a s s i v e t o m a s s i v e a g g r e g a t e s c o n s i s t i n g 

o f v a r i o u s c o m b i n a t i o n s o f p y r i t e , p y r r h o t i t e , s p h a l e r i t e , 

c h a l c o p y r i t e a n d g a l e n a . T h e s e b o d i e s a r e i n g e n e r a l s i t u a t e d 

c o n c o r d a n t w i t h t h e i r m e t a v o l c a n i c h o s t r o c k s . C a m p b e l l ( 1 9 8 0 ) 

w h i l e i n t e r p r e t i n g t h e s e b o d i e s t o be o f v o l c a n o g e n i c o r i g i n h a s 

p r o p o s e d f o u r p o s s i b l e m e c h a n i s m s t o e x p l a i n why t h e s e b o d i e s d o 

n o t h a v e a l t e r a t i o n z o n e s b e n e a t h t h e m . T h e s e a r e : ( 1 ) t h e 

e f f e c t s o f m e t a m o r p h i s m a n d m e t a s o m a t i s m ; ( 2 ) o r i g i n a l s t r a t i f o r m 

s u l p h i d e s w e r e m e l t e d d u r i n g m e t a m o r p h i s m a n d w e r e r e d e p o s i t e d 

i n t o t h e i r p r e s e n t p o s i t i o n ; ( 3 ) t h e y a r e s l u m p e d b o d i e s 

m e c h a n i c a l l y r e m o v e d f r o m t h e i r o r i g i n a l s i t e o f e m p l a c e m e n t ; a n d 

( 4 ) t h e a l t e r a t i o n p i p e s a n d s t r i n g e r z o n e s w e r e t e c t o n i c a l l y 

d i s p l a c e d f r o m b e n e a t h t h e b o d i e s . 

I t s h o u l d be n o t e d t h a t t h e a r e a h a s s u f f e r e d m u l t i p l e 

f o l d i n g w i t h s u b s i d i a r y f o l d s h a v i n g d e v e l o p e d c o a x i a l t o t h e 

m a i n a n t i c l i n a l f o l d a x i a l t r a c e t h a t t r a n s e c t s t h e a r e a . I t i s 

p o s s i b l e t h a t t h e s u l p h i d e b o d i e s w e r e t h e m s e l v e s h i g h l y f o l d e d 

w i t h f o l d l i m b s b e i n g h i g h l y a t t e n u a t e d , e v e n s e p a r a t e d s u c h t h a t 

t h e s e b o d i e s a r e now r e p r e s e n t e d b y a p p r o x i m a t e p i p e - l i k e b o d i e s 

o r i e n t e d p a r a l l e l t o m a j o r a n d / o r m i n o r f o l d a x e s . S l i p a l o n g 

b e d d i n g p l a n e s a n d / o r t r a n s p o s i t i o n o f b e d d i n g b y f o l i a t i o n c o u l d 

e x p l a i n t h e s e p a r a t i o n o f s u l p h i d e b o d i e s a n d a n y a l t e r a t i o n z o n e 

o r i g i n a l l y p r e s e n t . 
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I t s h o u l d be n o t e d t h a t t h e g e o l o g y o f t h e E v a n s L a k e a r e a 

i s s i m i l a r t o t h a t o f t h e M a r s h a l l L a k e a r e a ( M a c D o n a l d , 1 9 7 8 ) 

w i t h r e s p e c t t o m e t a m o r p h i c r a n k , d e g r e e o f d e f o r m a t i o n a n d 

p r o x i m i t y t o t h e W a b i g o o n - E n g l i s h R i v e r S u b p r o v i n c e s i n t e r f a c e . 

Two o f t h e s e s u l p h i d e b o d i e s , a t t h e S a v a n t O c c u r r e n c e a n d 

t h e H a d l e y d e p o s i t h a v e b e e n p r e v i o u s l y d e s c r i b e d ( T r o w e l l , 

1 9 8 1 ) . T a b l e 17 p r e s e n t s a d d i t i o n a l g e o c h e m i c a l d a t a on t h e 

S a v a n t O c c u r r e n c e w h i l e t h e w o r k o f T u r n e r ( T u r n e r , 1 9 7 8 ) , 

C a m p b e l l ( C a m p b e l l , 1 9 8 0 ) , a n d K u s i n ( K u s i n , 1 9 8 1 ) h a s g i v e n 

a d d i t i o n a l d a t a f o r t h e H a d l e y d e p o s i t f o r w h i c h an u p d a t e d 

d i s c u s s i o n i s h e r e i n i n c l u d e d . 

T h e H a d l e y d e p o s i t I s s i t u a t e d w i t h i n a t h i c k s e q u e n c e o f 

l o c a l l y b e d d e d f e l s i c t o i n t e r m e d i a t e t u f f s w i t h m i n o r l a p i l l i 

t u f f s a n d r a r e t u f f b r e c c i a . P o s s i b l e f e l s i c t o i n t e r m e d i a t e 

f l o w s a n d l o c a l q u a r t z p o r p h y r y s y n v o l c a n i c i n t r u s i o n s a r e a l s o 

p r e s e n t . T h e u n i t s s t r i k e a p p r o x i m a t e l y n o r t h a n d d i p s t e e p l y 

e a s t . G r a n i t i c r o c k s o f t h e L e w i s L a k e B a t h o l i t h a r e s i t u a t e d 

a p p r o x i m a t e l y 1 2 0 0 m t o t h e s o u t h w e s t . 

T h e d e p o s i t i t s e l f c o n s i s t s o f a l e n t i c u l a r p o d o f m a s s i v e 

s p h a l e r i t e a n d g a l e n a w i t h minor c h a l c o p y r i t e , p y r i t e a n d p y r r h o -

t i t e . T u r n e r ( 1 9 7 8 ) r e p o r t s t h e p r e s e n c e o f s e c o n d a r y m a r c a s i t e 

a n d c o v e l l i t e . T h e d e p o s i t e x t e n d s f o r a p p r o x i m a t e l y 4 . 5 m a l o n g 

s t r i k e a n d i s a p p r o x i m a t e l y 1 m w i d e . T h e h a n g i n g w a l l a n d 

f o o t w a l l a r e r e w o r k e d i n t e r m e d i a t e t u f f a c e o u s u n i t s w i t h a 

s i l i c e o u s o r c h e r t y h o r i z o n a l o n g t h e h a n g i n g w a l l c o n t a c t . 

T u r n e r ( 1 9 7 8 ) r e p o r t s t h a t t h e h a n g i n g w a l l c o n t a i n s s i l l i -

m a n i t e + m u s c o v i t e + c h l o r i t e + q u a r t z + b i o t i t e , t h e f o o t w a l l 
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t h e same p l u s a l m a n d i n e . P l a g i o c l a s e i s a l s o p r e s e n t . A 

d i o p s i d e - t r e m o l i t e - f o r s t e r i t e p l u s c a r b o n a t e a n d t i t a n i t e 

a s s e m b l a g e o c c u r s as a p o d i n c o n t a c t w i t h t h e w e s t e r n e x t e n s i o n 

o f t h e m i n e r a l i z a t i o n a n d e x t e n d s as a b l o c k y d i s c o n t i n u o u s u n i t 

a l o n g t h e s i l i c i f i e d f o o t w a l l - m i n e r a l i z a t i o n c o n t a c t . 

T u r n e r ( 1 9 7 8 ) i n t e r p r e t s f o u r p e r i o d s o f d e f o r m a t i o n a n d 

m e t a m o r p h i s m a f t e r f o r m a t i o n o f t h i s s u l p h i d e m a s s . T h e y a r e i n 

o r d e r : ( 1 ) a m a j o r m e t a m o r p h i c e v e n t , e v i d e n c e f o r w h i c h i s b o t h 

t h e m e t a m o r p h i c g r a d e o f t h e h o s t r o c k s a n d a l s o t h e a n n e a l i n g o f 

s p h a l e r i t e a n d p y r i t e g r a i n s w i t h g a l e n a i n t h e s u l p h i d e m a s s ; 

( 2 ) a l a t e - s t a g e c o o l i n g e v e n t i n d i c a t e d b y e x s o l u t i o n t e x t u r e s 

o f c h a l c o p y r i t e a n d p y r r h o t i t e ; ( 3 ) a l a t e r d e f o r m a t i o n e v e n t a n d 

( 4 ) a l a t e r r e t r o g r a d e m e t a m o r p h i c e v e n t i n d i c a t e d by t h e 

a l t e r a t i o n o f t h e f e r r o m a g n e s i a n m i n e r a l s t o c h l o r i t e a n d t h e 

f o r m a t i o n o f c o v e l l i t e a n d m a r c a s i t e . T u r n e r ( 1 9 7 8 ) e x p l a i n s t h e 

l a c k o f an a l t e r a t i o n z o n e as d u e t o s a m p l i n g n o t i n t e r s e c t i n g 

t h i s z o n e . T h e a u t h o r h a s p r e v i o u s l y s u g g e s t e d ( T r o w e l l , 1 9 8 1 ) 

t h a t t h e s u l p h i d e m a s s may be a l a r g e c l a s t . K u s i n ( 1 9 8 1 ) i n a 

f o l l o w - u p d i s c u s s i o n o f T u r n e r ' s d e s c r i p t i o n ( T u r n e r , 1 9 7 8 ) h a s 

d e s c r i b e d t h e m i n e r a l i z e d z o n e a s a p s e u d o - t a c t i t e a s s e m b l a g e . 

I n a d d i t i o n t o t h e b a s e m e t a l s p r e s e n t i n t h e H a d l e y d e p o s i t 

a n d S a v a n t O c c u r r e n c e b o t h m i n e r a l i z e d z o n e s c o n t a i n a n o m a l o u s 

a m o u n t s o f Hg a n d Sn ( T a b l e 1 7 , T r o w e l l , 1 9 8 1 ) . C o n s i d e r a t i o n 

s h o u l d be g i v e n t o u s i n g Hg as an e l e m e n t i n d i c a t o r f o r o t h e r 

p o s s i b l e b a s e m e t a l s u l p h i d e o c c u r r e n c e s i n t h e E v a n s L a k e a r e a . 

As d i s c u s s e d u n d e r t h e s e c t i o n on M e t a m o r p h i s m a n d 

A l t e r a t i o n t h e a u t h o r c o n s i d e r s t h a t t h e m e t a v o l c a n i c r o c k s i n 
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t h e E v a n s L a k e a r e a w e r e s u b j e c t e d t o i n t e n s i v e h y d r o t h e r m a l 

a l t e r a t i o n p r i o r t o b e i n g m e t a m o r p h o s e d . D e v e l o p m e n t o f a l u m i n o -

s i l i c a t e s s u c h as k y a n i t e a n d a n d a l u s i t e i s s i m i l a r t o t h a t 

r e p o r t e d f r o m t h e f o o t w a l l o f t h e M a t t a b i M i n e ( F r a n k l i n e t a l . , 

( 1 9 7 5 ) t h o u g h t h e r e i s no c o r r e s p o n d i n g c a r b o n a t e a l t e r a t i o n 

z o n e . L o c a l o c c u r r e n c e s o f a n t h o p h y l l i t e a n d c u m m i n g t o n i t e _+ 

c o r d i e r i t e i n t h e m o r e m a f i c l i t h o l o g i e s i s s o m e w h a t c o m p a r a b l e 

t o t h a t d e v e l o p e d i n t h e f o o t w a l l o f t h e M i l l e n b a c h M i n e ( R i v e r i n 

a n d H o d g s o n , 1 9 8 0 ) i n t h e N o r a n d a M i n i n g C a m p . D e t a i l e d m a p p i n g 

i s n e e d e d i n t h e S a v a n t L a k e a r e a t o s e p a r a t e w h a t t h e a u t h o r 

i n t e p r e t s t o be a w i d e s p r e a d h y d r o t h e r m a l a l t e r a t i o n z o n e f r o m 

l o c a l z o n e s o f a l t e r a t i o n w h e r e f l u i d f l o w was f o c u s e d a n d an 

a l t e r a t i o n p i p e f o r m e d p e r h a p s w i t h d e v e l o p m e n t o f b a s e m e t a l 

m a s s i v e s u l p h i d e s . 

T h e a u t h o r c o n s i d e r s t h e O u t t e n C h e r t - I r o n s t o n e u n i t t o be a 

f a v o u r a b l e p r o s p e c t i n g t a r g e t f o r p r e c i o u s a n d p e r h a p s b a s e m e t a l 

m i n e r a l i z a t i o n . T h i s u n i t f o r m e d b y r e l a t i v e l y q u i e t s e d i m e n t a ­

t i o n p r o c e s s e s d u r i n g a p a u s e i n m a f i c v o l c a n i s m . T h e p r e s e n c e 

l o c a l l y o f t u f f s a n d v o l c a n o g e n i c m e t a s e d i m e n t s a t a p p r o x i m a t e l y 

t h e same s t r a t i g r a p h i c l e v e l i n d i c a t e t h a t i n t e r m e d i a t e t o f e l s i c 

v o l c a n i s m o c c u r r e d . W i t h t h e f u r t h e r a s s o c i a t i o n o f l o c a l l y 

c a r b o n a t i z e d u l t r a m a f i c i n t r u s i o n s a n d o n e k n o w n f l o w a t A r m i t 

L a k e , t h i s s t r a t i g r a p h i c w i d t h e n c o m p a s s i n g t h e s e l i t h o l o g i e s 

s h o u l d be r e g a r d e d f a v o u r a b l y a s t o i t s p o t e n t i a l e s p e c i a l l y f o r 

g o l d b u t p e r h a p s a l s o f o r b a s e - m e t a l m i n e r a l i z a t i o n . 

T h e u l t r a m a f i c m a s s e s a t A r m i t L a k e p r o b a b l y d e s e r v e a 

f u r t h e r l o o k as t o t h e i r n i c k e l , c o p p e r a n d p l a t i n o i d g r o u p m e t a l 

c o n t e n t s . A w i d e r a r e a o f s e a r c h f o r f u r t h e r u l t r a m a f i c f l o w s 
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n e a r t h e b a s e o f t h e O u t t e n g r o u p i s w a r r a n t e d d u e t o t h e 

w e l l - k n o w n s p a t i a l a s s o c i a t i o n o f g o l d m i n e r a l i z a t i o n a n d 

c a r b o n a t i z e d u l t r a m a f i c r o c k s . T h e a n t h o p h y l l i t i c f l o w s i n t h e 

H a n d y L a k e g r o u p s h o u l d a l s o be e x a m i n e d . 

T h e P a t t e r s o n L a k e s i l l s s h o u l d be e x a m i n e d as t o t h e i r 

p o t e n t i a l f o r d i s s e m i n a t e d c o p p e r m i n e r a l i z a t i o n . B o n d ( 1 9 8 0 ) 

r e p o r t s t r a c e t o m i n o r a m o u n t s o f c o p p e r , l e a d , s i l v e r , a n d 

m o l y b d e n u m a r e p r e s e n t w i t h i n t h e s e i n t r u s i o n s a n d t h e a u t h o r 

o b s e r v e d d i s s e m i n a t e d c h a l c o p y r i t e m i n e r a l i z a t i o n i n t h e s e s i l l s 

i n r o a d c u t s o f t h e n e w l y c o n s t r u c t e d M a r c h i n g t o n R i v e r R o a d . 
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R E F E R E N C E S 

B e l l , R . T . 
1 9 7 3 : A r c h e a n S e d i m e n t a t i o n i n t h e M i d w e s t S u p e r i o r G e o t r a v e r s e 

w i t h E m p h a s i s on t h e S a v a n t L a k e A r e a ; G e o t r a v e r s e 
S u m m a r y , U n i v e r s i t y o f T o r o n t o , 3 p . 

B o n d , W . D . 
1 9 7 7 : G e o l o g y o f M c C u b b i n , P o i s s o n , a n d M c G i l l i s T o w n s h i p s 

( S a v a n t L a k e A r e a ) , D i s t r i c t o f T h u n d e r B a y ; O n t a r i o 
D i v i s i o n o f M i n e s , G e o l o g i c a l R e p o r t 1 6 0 , 78 p . 
A c c o m p a n i e d b y Map 2 3 5 7 , s c a l e 1 : 3 1 6 8 0 

1 9 7 9 : G e o l o g y o f C o n a n t , O u t t e n , a n d Smye T o w n s h i p ( S a v a n t L a k e 
A r e a ) , D i s t r i c t o f T h u n d e r B a y ; O n t a r i o G e o l o g i c a l S u r v e y 
R e p o r t 1 8 2 , 1 1 3 p . A c c o m p a n i e d b y Map 2 3 9 8 , s c a l e 1 : 3 1 
6 8 0 . 

1 9 8 0 : G e o l o g y o f t h e H o u g h t o n - H o u g h L a k e s A r e a ( S a v a n t L a k e 
A r e a ) , D i s t r i c t o f T h u n d e r B a y ; O n t a r i o G e o l o g i c a l S u r v e y 
R e p o r t 1 9 5 , 1 1 2 p . A c c o m p a n i e d b y Map 2 4 2 4 , s c a l e 1 : 3 1 
6 8 0 . 

B r e a k s , F . W . 
1 9 8 0 : S i o u x L o o k o u t - A r m s t r o n g , K e n o r a a n d T h u n d e r B a y D i s t r i c t s ; 

O n t a r i o G e o l o g i c a l S u r v e y , G e o l o g i c a l C o m p i l a t i o n S e r i e s , 
Map 2 4 4 2 , s c a l e 1 : 2 5 3 4 4 0 , G e o l o g i c a l C o m p i l a t i o n 
1 9 7 6 - 1 9 7 9 . 

B r e a k s , F . W . a n d B o n d , W . D . 
1 9 7 6 : O p e r a t i o n M i n i s s - T u l l y L a k e s A r e a , D i s t r i c t o f K e n o r a , p . 

1 6 - 2 5 _i_n S u m m a r y o f F i e l d W o r k , 1 9 7 6 , b y t h e G e o l o g i c a l 
B r a n c h , e d i t e d b y V . G . M i l n e , W . R . C o w a n , K . D . C a r d , a n d 
3 . A . R o b e r t s o n , O n t a r i o D i v i s i o n o f M i n e s , M i s c e l l a n e o u s 
P a p e r 6 7 , 1 8 3 p . 

1 9 7 7 : E n g l i s h R i v e r S u b p r o v i n c e ( M a r c h i n g t o n L a k e A r e a ) , 
D i s t r i c t o f K e n o r a , p . 1 8 - 2 8 _in S u m m a r y o f F i e l d W o r k , 
1 9 7 7 , b y t h e G e o l o g i c a l B r a n c h , e d i t e d by V . G . M i l n e , 
O . L . W h i t e , R . B . B a r l o w , a n d 3 . A . R o b e r t s o n , O n t a r i o 
G e o l o g i c a l S u r v e y , M i s c e l l a n e o u s P a p e r 7 5 , 2 0 8 p . 

B r e a k s , F . W . ; B o n d , W . D . a n d S t o n e , D . 
1 9 7 8 : P r e l i m i n a r y G e o l o g i c a l S y n t h e s i s o f t h e E n g l i s h R i v e r 

S u b p r o v i n c e , N o r t h w e s t e r n O n t a r i o a n d i t s B e a r i n g u p o n 
M i n e r a l E x p l o r a t i o n ; O n t a r i o G e o l o g i c a l S u r v e y , 
M i s c e l l a n e o u s P a p e r 7 2 , 55 p . A c c o m p a n i e d by Map P . 1 9 7 1 , 
s c a l e 1 : 2 5 3 4 4 0 . 
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B u l m e r , W . R . 
1 9 7 6 : G e o l o g y o f a M i x e d S e c t i o n o f A r c h e a n V o l c a n i c s , N o r t h w e s t 

C o r n e r o f B o u c h e r T o w n s h i p , D i s t r i c t o f T h u n d e r B a y , 
N o r t h w e s t e r n O n t a r i o ; U n p u b l i s h e d B . S c . T h e s i s , U n i v e r s i t y 
o f W e s t e r n O n t a r i o , L o n d o n , 1 0 7 p . 

C a m p b e l l , B . S . 
1 9 8 0 : G e o l o g y a n d E l e c t r i c a l a n d E l e c t r o m a g n e t i c M o d e l i n g o f 

V o l c a n o g e n i c S u l p h i d e B o d i e s N e a r S a v a n t L a k e , O n t a r i o ; 
U n p u b l i s h e d P h . D . T h e s i s , P e n n s y l v a n i a S t a t e U n i v e r s i t y , 
U n i v e r s i t y P a r k , P e n n s y l v a n i a , 1 9 7 p . 

s , W • H . 
On s u r v e y s a l o n g t h e N a t i o n a l T r a n s c o n t i n e n t a l R a i l w a y 
L o c a t i o n B e t w e e n L a k e N i p i g o n a n d L a c S e u l , O n t a r i o ; 
G e o l o g i c a l S u r v e y o f C a n a d a , S u m m a r y R e p o r t f o r 1 9 0 6 , p . 
1 0 3 - 1 0 9 . 

1 9 1 0 : A G e o l o g i c a l R e c o n n a i s s a n c e o f t h e R e g i o n T r a v e r s e d by t h e 
N a t i o n a l T r a n s c o n t i n e n t a l R a i l w a y b e t w e e n L a k e N i p i g o n a n d 
C l a y L a k e , O n t a r i o ; P u b l i c a t i o n N u m b e r 1 0 5 9 i n G e o l o g i c a l 
S u r v e y o f C a n a d a S u m m a r y R e p o r t f o r 1 9 0 9 , p . 1 - 6 7 . 
A c c o m p a n i e d b y Map n o s . 9 9 3 , 1 0 6 1 , s c a l e 1 : 2 5 3 , 4 4 0 . 

C o o k e , B . 
1 9 7 6 : P e t r o l o g y a n d P e t r o g r a p h y o f a C r y s t a l T u f f ; U n p u b l i s h e d 

B . S c . T h e s i s , Q u e e n ' s U n i v e r s i t y , K i n g s t o n , O n t a r i o , 56 p . 

D a v i d s o n , E . G . 
1 9 0 1 : S u r v e y e r ' s R e p o r t o f E x p l o r a t i o n S u r v e y P a r t y N o . 9 ; p . 

2 0 7 - 2 5 0 U\ R e p o r t o f t h e S u r v e y a n d E x p l o r a t i o n o f 
N o r t h e r n O n t a r i o , 1 9 0 0 . 

D a v i e s , J . C . ; P r y s l a k , A . P . a n d P y e , E . G . 
1 9 7 0 : S i o u x L o o k o u t - A r m s t r o n g S h e e t , K e n o r a a n d T h u n d e r B a y 

D i s t r i c t s ; O n t a r i o D e p a r t m e n t o f M i n e s , G e o l o g i c a l 
C o m p i l a t i o n S e r i e s , Map 2 1 6 9 , s c a l e 1 : 2 5 3 4 4 0 . G e o l o g i c a l 
C o m p i l a t i o n 1 9 6 5 - 1 9 6 6 . 

D a v i e s , 3 . F . ; G r a n t , R . W . E . a n d W h i t e h e a d , R . E . S . 
1 9 7 9 : I m m o b i l e T r a c e E l e m e n t s a n d A r c h e a n V o l c a n i c S t r a t i g r a p h y 

i n t h e T i m m i n s M i n i n g A r e a , O n t a r i o ; C a n a d i a n 3 o u r n a l o f 
E a r t h S c i e n c e s , V o l . 1 6 , p . 3 0 5 - 3 1 1 . 

D a v i s , D . W . a n d T r o w e l l , N . F . 
1 9 8 2 : U - P b Z i r c o n A g e s f r o m t h e E a s t e r n S a v a n t L a k e - C r o w L a k e 

M e t a v o l c a n i c - M e t a s e d i m e n t a r y B e l t , N o r t h w e s t e r n O n t a r i o ; 
i n p r e s s . 

D i m r o t h , E . 
1 9 7 7 a : F a c i e s M o d e l s 5 - M o d e l s o f P h y s i c a l S e d i m e n t a t i o n o f I r o n 

F o r m a t i o n s ; G e o s c i e n c e C a n a d a , V o l . 4 , p . 2 3 - 3 0 . 

1 9 7 7 b : F a c i e s M o d e l s 6 - D i a g e n e t i c F a c i e s o f I r o n F o r m a t i o n s ; 
G e o s c i e n c e C a n a d a , V o l . 4 , p . 8 3 - 8 8 . 
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E 1 s o n , 3.A. 
1 9 6 1 : S o i l s o f t h e L a k e A g a s s i z R e g i o n ; p . 5 1 - 8 0 i_n S o i l s i n 

C a n a d a , e d i t e d by R . F . L e g g e t t , R o y a l S o c i e t y o f C a n a d a , 
S p e c i a l P u b l i c a t i o n , N u m b e r 3 , 2 2 9 p . 

1 9 6 7 : G e o l o g y o f G l a c i a l L a k e A g a s s i z ; p . 3 7 - 9 5 _ in L i f e L a n d a n d 
W a t e r , A c o n f e r e n c e on E n v i r o n m e n t a l S t u d i e s i n t h e L a k e 
A g a s s i z R e g i o n , e d i t e d b y W . 3 . M a y e r - O a k e s , U n i v e r s i t y o f 
M a n i t o b a , 
N u m b e r 1 

D e p a r t m e n t 
4 1 4 p . 

o f A n t h r o p o l o g y , O c c a s i o n a l P a p e r 

F i s h e r , R . V . 
1 9 6 1 : P r o p o s e d C l a s s i f i c a t i o n o f V o l c a n i c l a s t i c S e d i m e n t s 

R o c k s ; G e o l o g i c a l S o c i e t y o f A m e r i c a B u l l e t i n , V o l . 
p . 1 4 0 9 - 1 4 1 4 . 

a n d 
7 2 , 

F r a n k l i n , 3.M . K a s a r d a , 3. a n d P o u l s e n , K . H 
1 9 7 5 : P e t r o l o g y a n d c h e m i s t r y o f t h e A l t e r a t i o n Z o n e o f t h e 

M a t t a b i M a s s i v e S u l p h i d e D e p o s i t , E c o n o m i c G e o l o g y , V o l 
70 6 3 - 7 9 

F u n k , G . H . 
1 9 7 3 : P e t r o g r a p h i c a n d C h e m i c a l S t u d y o f G r a n i t o i d P h e n o c l a s t s 

f r o m S e l e c t e d A r c h e a n C o n g l o m e r a t e s ; U n p u b l i s h e d B . S c . 
T h e s i s , B r o c k U n i v e r s i t y , S t . C a t h e r i n e s , O n t a r i o , 36 p . 

F y o n , 3.A. 
1 9 8 0 : S e a w a t e r A l t e r a t i o n o f E a r l y P r e c a m b r i a n ( A r c h e a n ) 

V o l c a n i c R o c k a n d E x p l o r a t i o n C r i t e r i a f o r S t r a t i f o r m G o l d 
D e p o s i t s , P o r c u p i n e C a m p . , A b i t i b i G r e e n s t o n e B e l t , 
N o r t h e a s t e r n O n t a r i o , M . S c . T h e s i s , M c M a s t e r U n i v e r s i t y , 
H a m i l t o n , O n t a r i o , 2 3 8 p . 

G a r c i a , M . O . 
1 9 7 8 : C r i t e r i a f o r t h e I d e n t i f i c a t i o n 

E a r t h S c i e n c e R e v i e w s , V o l . 1 4 , 
o f 
P-

A n c i e n t 
1 4 7 - 1 6 5 

V o l c a n i c A r c s ; 

G e l i n a s , L . a n d B r o o k s , C . 
1 9 7 4 : A r c h e a n Q u e n c h - T e x t u r e T h o l e i i t e s ; C a n a d i a n J o u r n a l o f 

E a r t h S c i e n c e , V o l . 1 1 , p . 3 2 4 - 3 3 9 . 

G e l i n a s , L . ; B r o o k s , C ; P e r r a u l t , G . ; C a r i g n o n , 3.;' T r u d e l , P . 
a n d G r a s s o , F . 
1 9 7 6 : C h e m o - S t r a t i g r a p h i c D i v i s i o n s W i t h i n t h e A b i t i b i V o l c a n i c 

B e l t , Q u e b e c M i n i s t e r e d e s R i c h e s s e s N a t u r e l l e s , O p e n - F i l e 
R e p o r t O P V - 4 2 6 , 4 9 p . 

G i b s o n , T . W . 
1 9 0 2 : S t a t i s t i c s f o r 1 9 0 1 ; O n t a r i o B u r e a u o f M i n e s , V o l . 1 1 , 

p . 9 - 6 0 . 
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G i l l , R . C . O . 
1 9 7 8 : C o m p a r a t i v e P e t r o g e n e s i s o f A r c h e a n a n d M o d e r n L o w - K 

T h o l e i i t e s . A C r i t i c a l R e v i e w o f Some G e o c h e m i c a l 
A s p e c t s ; p . 4 3 1 - 4 4 8 i n O r i g i n a n d D i s t r i b u t i o n o f t h e 
E l e m e n t s , P h y s i c s a n d C h e m i s t r y o f t h e E a r t h , V o l . 1 1 , 
P e r g a m o n P r e s s , 9 6 9 p . 

G o r m a n , B . E . ; P e a r c e , T . H . a n d B i r k e t t , T . C . 
1 9 7 8 : On t h e S t r u c t u r e o f A r c h e a n G r e e n s t o n e B e l t s ; P r e c a m b r i a n 

R e s e a r c h , V o l . 6 , p . 2 3 - 4 1 . 

G r o s s , G . A . 
1 9 6 5 : G e o l o g y o f I r o n D e p o s i t s i n C a n a d a , V o l . 1 ; C a n a d i a n 

G e o l o g i c a l S u r v e y , E c o n o m i c G e o l o g y R e p o r t N o . 2 2 , 1 7 9 p . 

H u d e c , P . P . 
1 9 6 5 : H i g h s t o n e - M i n i s s L a k e A r e a , D i s t r i c t s o f K e n o r a a n d 

T h u n d e r B a y ; O n t a r i o D i v i s i o n o f M i n e s , G e o l o g i c a l R e p o r t 
3 2 , 28 p . A c c o m p a n i e d by Maps 2 0 6 3 , 2 0 6 4 , s c a l e 1 : 6 3 3 6 0 . 

H u m p h r i s , S . E . a n d T h o m p s o n , G . 
1 9 7 8 : H y d r o t h e r m a l A l t e r a t i o n o f O c e a n i c B a s a l t s by S e a w a t e r ; 

G e o c h e m i c a e t C o s m o c h i m i c a A c t a , V o l . 4 2 , p . 1 0 7 - 1 2 5 . 

I r v i n e , T . N . a n d B a r a g a r , W . R . A . 
1 9 7 1 : A G u i d e t o t h e C h e m i c a l C l a s s i f i c a t i o n o f t h e Common 

V o l c a n i c R o c k s ; C a n a d i a n J o u r n a l o f E a r t h S c i e n c e s , V o l . 
8 , p . 5 2 3 - 5 4 8 . 

d e n s e n , L . S . 
1 9 7 6 : A New C a t i o n P l o t f o r C l a s s i f y i n g S u b a l k a l i c R o c k s ; 

O n t a r i o D i v i s i o n o f M i n e s , M i s c e l l a n e o u s P a p e r 6 6 , 2 2 p . 

K u s i n , S . A . 
1 9 8 1 : A P s e u d o - T a c t i t e A s s e m b l a g e I n t h e F o o t w a l l o f A M a s s i v e 

S u l p h i d e O c c u r r e n c e , S a v a n t - S t u r g e o n L a k e G r e e n s t o n e 
T e r r a i n e , O n t a r i o ; p . A - 3 1 i n A b s t r a c t s V o l u m e 6 , J o i n t 
A n n u a l M e e t i n g May 1 1 - 1 3 , G e o l o g i c a l A s s o c i a t i o n o f 
C a n a d a , M i n e r a l o g i c a l A s s o c i a t i o n o f C a n a d a , C a n a d i a n 
G e o p h y s i c a l U n i o n . 

K u s m i r s k i , R . T 
1 9 7 7 : P e t r o l o g y a n d G e o c h e m i s t r y o f t h e H e r o n L a k e S t o c k , 

S u p e r i o r P r o v i n c e , W a b i g o o n S u b p r o v i n c e , N o r t h w e s t e r n 
O n t a r i o ; U n p u b l i s h e d B . S c . T h e s i s , M c M a s t e r U n i v e r s i t y , 
H a m i l t o n , O n t a r i o . 78 p . 

L e f e b v r e , 3 . 3 . ; N a e r t , K . A . a n d G a s p a r i n i , C . E . 
1 9 7 8 : C o e x i s t e n c e o f s i l l i m a n i t e , a n d a l u s i t e , a n d k y a n i t e i n 

f e l s i c t o i n t e r m e d i a t e m e t a v o l c a n i c s i n t h e S a v a n t L a k e 
A r e a , D i s t r i c t o f T h u n d e r B a y , O n t a r i o ; p . 4 4 2 _in 
A b s t r a c t s w i t h P r o g r a m s , 3 o i n t A n n u a l M e e t i n g , G e o l o g i c a l 
A s s o c i a t i o n o f C a n a d a , M i n e r a l o g i c a l A s s o c i a t i o n o f 
C a n a d a , G e o l o g i c a l S o c i e t y o f A m e r i c a , T o r o n t o . 



- 6 6 -

M a c D o n a l d , 3 o h n 
1 9 7 8 : A G e n e r a l R e p o r t o f P r i m a r y I g n e o u s V o l c a n i c T e x t u r e s a n d 

t h e R o c k s o f t h e M a r s h a l l L a k e A r e a , ( a n A r c h e a n 
G r e e n s t o n e B e l t ) , T h u n d e r B a y M i n i n g D i s t r i c t , O n t a r i o , 
C a n a d a ; U n p u b l i s h e d B . S c . T h e s i s , Q u e e n ' s U n i v e r s i t y , 
K i n g s t o n , O n t a r i o , 78 p . 

M a c K a s e y , W . O . ; B l a c k b u r n , C . E . a n d T r o w e l l , N . F . 
1 9 7 4 : A R e g i o n a l A p p r o a c h t o t h e W a b i g o o n - Q u e t i c o B e l t s and i t s 

B e a r i n g o n E x p l o r a t i o n i n N o r t h w e s t e r n O n t a r i o ; M i n i s t r y 
o f N a t u r a l R e s o u r c e s , M i s c e l l a n e o u s P a p e r 5 8 , 2 9 p . 

M c l n n e s , W. 
1 9 0 1 : R e g i o n S o u t h e a s t o f L a c S e u l , G e o l o g i c a l S u r v e y o f C a n a d a , 

V o l . 1 4 , S u m m a r y R e p o r t , p . 9 4 A - 9 5 A . 

M i l l e r , W . G . 
1 9 0 3 : S a v a n t L a k e P l a c e r s ; p . 8 8 - 9 0 _i_n N i n e s o f N o r t h w e s t e r n 

O n t a r i o A r e a , O n t a r i o B u r e a u M i n e s , V o l . 1 2 , p . 7 3 - 1 0 7 . 

M o o r e , E . S . 
1 9 1 0 : L a k e S a v a n t I r o n R a n g e A r e a ; O n t a r i o B u r e a u M i n e s , V o l . 

1 9 , P a r t I , p . 1 7 3 - 1 9 2 . A c c o m p a n i e d b y Map o f t h e L a k e 
S a v a n t I r o n R a n g e , s c a l e 1 : 1 2 6 7 2 0 . 

1 9 2 8 : L a k e S a v a n t A r e a , D i s t r i c t o f T h u n d e r B a y ; O n t a r i o 
D e p a r t m e n t M i n e s , V o l . 3 7 , P a r t 4 , p . 5 3 - 8 2 ( P u b l i s h e d 

1 9 2 9 ) . A c c o m p a n i e d by Map 3 7 j , s c a l e 1 : 1 2 6 7 2 0 . 

N a l d r e t t , A . 3 . a n d G o o d w i n , A . M . 
1 9 7 6 : V o l c a n i c R o c k s o f t h e B l a k e R i v e r G r o u p , A b i t i b i 

G r e e n s t o n e B e l t , a n d t h e i r S u l p h u r C o n t e n t ; C a n a d i a n 
3 o u r n a l E a r t h S c i e n c e , V o l . 1 4 , p . 5 3 9 - 5 5 0 . 

0DM-GSC 
1 9 6 1 a : B a r r i n g t o n L a k e S h e e t , T h u n d e r B a y D i s t r i c t ; O n t a r i o 

D e p a r t m e n t o f M i n e s - G e o l o g i c a l S u r v e y o f C a n a d a , 
A e r o m a g n e t i c Map 1 1 0 9 G , s c a l e , 1 : 6 3 3 6 0 . 

1 9 6 1 b : K a s h a w e o g a m a L a k e S h e e t , K e n o r a a n d T h u n d e r B a y D i s t r i c t s ; 
O n t a r i o D e p a r t m e n t o f M i n e s - G e o l o g i c a l S u r v e y o f C a n a d a , 
A e r o m a g n e t i c Map 1 1 1 9 G , s c a l e 1 : 6 3 3 6 0 . 

O n t a r i o I r o n O r e C o m m i t t e e 
1 9 2 3 : R e p o r t o f t h e O n t a r i o I r o n O r e C o m m i t t e e w i t h A p p e n d i x ; 

O n t a r i o D e p a r t m e n t o f M i n e s , 3 0 6 p . 

P a l o n e n , P . A . a n d S p e e d , A . A . 
1 9 7 6 a : H o u g h t o n L a k e A r e a , NTS 52 3 / T W , K e n o r a a n d T h u n d e r B a y 

D i s t r i c t s ; S i o u x L o o k o u t D a t a S e r i e s , O n t a r i o D i v i s i o n o f 
M i n e s , Map P . 1 0 8 6 , s c a l e 1 : 1 5 8 4 0 . 
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1 9 7 6 b : A r m i t L a k e A r e a , NTS 5 2 3 / 7 W , K e n o r a a n d T h u n d e r B a y 
D i s t r i c t s ; S i o u x L o o k o u t D a t a S e r i e s , O n t a r i o D i v i s i o n o f 
M i n e s , Map P . 1 0 9 3 , s c a l e 1 : 1 5 8 4 0 . 

1 9 7 6 c : G r e b e L a k e A r e a , NTS 52 3 / 7 E , K e n o r a a n d T h u n d e r B a y 
D i s t r i c t s ; S i o u x L o o k o u t D a t a S e r i e s , O n t a r i o D i v i s i o n o f 
M i n e s , Map P . 1 0 9 4 , s c a l e 1 : 1 5 8 4 0 . 

1 9 7 6 d : E v a n s L a k e A r e a , NTS 52 3 / 7 E , T h u n d e r B a y D i s t r i c t s ; S i o u x 
L o o k o u t D a t a S e r i e s , O n t a r i o D i v i s i o n o f M i n e s , Map P . 
1 0 9 5 , s c a l e 1 : 1 5 8 4 0 . 

1 9 7 7 a : E l w o o d - E n d o g o k i L a k e s A r e a , NTS 52 3 / 9 W , T h u n d e r B a y 
D i s t r i c t ; S i o u x L o o k o u t D a t a S e r i e s , O n t a r i o G e o l o g i c a l 
S u r v e y , Map P . 1 1 9 4 , s c a l e 1 : 1 5 8 4 0 . 

1 9 7 7 b : S a v a n t L a k e A r e a ( S o u t h e r n P a r t ) NTS 52 3 / 8 W , T h u n d e r B a y 
D i s t r i c t ; S i o u x L o o k o u t D a t a S e r i e s , O n t a r i o G e o l o g i c a l 
S u r v e y , Map P . 1 1 9 5 , s c a l e 1 : 1 5 8 4 0 . 

P e a r c e , 3 . A . 
1 9 7 5 : B a s a l t G e o c h e m i s t r y U s e d t o I n v e s t i g a t e P a s t T e c t o n i c 

E n v i r o n m e n t i n C y p r u s ; T e c t o n o p h y s i c s , V o l . 2 5 , p . 4 1 - 6 7 . 

P e a r c e , 3 . A . a n d C a n n , 3 . R . 
1 9 7 3 : T e c t o n i c s e t t i n g o f B a s i c V o l c a n i c R o c k s D e t e r m i n e d U s i n g 

T r a c e E l e m e n t A n a l y s i s ; E a r t h a n d P l a n e t a r y S c i e n c e 
L e t t e r s ; V o l . 1 9 , p . 2 9 0 - 3 0 0 . 

P e t t i j o h n , F . 3 . 
1 9 3 7 : E a r l y P r e c a m b r i a n G e o l o g y a n d C o r r e l a t i o n a l P r o b l e m s o f 

t h e N o r t h e r n S u b p r o v i n c e o f t h e L a k e S u p e r i o r R e g i o n ; 
G e o l o g i c a l S o c i e t y A m e r i c a B u l l e t i n , V o l . 4 8 , P . 1 5 3 - 2 0 2 . 

1 9 4 3 : A r c h e a n S e d i m e n t a t i o n ; G e o l o g i c a l S o c i e t y A m e r i c a 
B u l l e t i n ; V o l . 5 4 , p . 1 9 5 5 - 1 9 7 2 . 

P r e s t , V . K . 
1 9 7 0 : Q u a t e r n a r y G e o l o g y o f C a n a d a ; p . 6 7 6 - 7 6 1 _i_n C a n a d i a n 

G e o l o g i c a l S u r v e y , E c o n o m i c G e o l o g y R e p o r t I , E d i t e d b y 
R . 3 . W . D o u g l a s , G e o l o g y a n d E c o n o m i c M i n e r a l s o f C a n a d a , 
8 3 8 p . 

R i t t e n h o u s e , G o r d e n 
1 9 3 6 : G e o l o g y o f a P o r t i o n o f t h e S a v a n t L a k e A r e a , O n t a r i o ; 

3 o u r n a l o f G e o l o g y , V o l . 4 4 , p . 4 5 1 - 4 7 8 . 

R i v e r i n , G. a n d H o d g s o n , C . 3 . 
1 9 8 0 : W a l l - r o c k A l t e r a t i o n a t t h e M i l l e n b a c k C u - Z n M i n e , 

N o r a n d a , Q u e b e c ; E c o n o m i c G e o l o g y , V o l . 7 5 , p . 4 2 4 - 4 4 4 . 
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S a g e , R . P . ; B r e a k s , F . W . ; S t o t t , G . ; M c W i l l i a m s , G . a n d O w e n , 
R . P . 
1 9 7 4 : O p e r a t i o n I g n a c e - A r m s t r o n g , P a s h k o k o g a n - C a r i b o u L a k e s 

S h e e t , D i s t r i c t o f T h u n d e r B a y ; O n t a r i o D i v i s i o n o f M i n e s , 
P r e l i m i n a r y Map P . 9 6 2 , G e o l o g i c a l S e r i e s , s c a l e 1 : 1 2 6 
7 2 0 . G e o l o g y 1 9 7 3 . 

S a t t e r l y , 3. 
1 9 4 1 : U n p u b l i s h e d Map o f S a v a n t L a k e A r e a , s c a l e 1 : 3 1 6 8 0 ; 

C o m p i l e d b y 3. S a t t e r l y f r o m w o r k b y G. R i t t e n h o u s e 
R e g i o n a l G e o l o g i s t F i l e s , O n t a r i o M i n i s t r y o f N a t u r a l 
R e s o u r c e s , K e n o r a . 

S h e g e l s k i , R . 3 . 
1 9 7 5 : G e o l o g y a n d G e o c h e m i s t r y o f I r o n F o r m a t i o n s a n d T h e i r H o s t 

R o c k s i n t h e S a v a n t L a k e - S t u r g e o n L a k e G r e e n s t o n e B e l t s ; 
P r o c e e d i n g s 1 9 7 5 G e o t r a v e r s e W o r k s h o p , U n i v e r s i t y o f 
T o r o n t o , p . 3 4 - 1 t o 3 4 - 2 . 

1 9 7 6 : G e o l o g y a n d G e o c h e m i s t r y o f A r c h e a n I r o n F o r m a t i o n s a n d 
T h e i r R e l a t i o n t o R e c o n s t r u c t e d T e r r a i n s i n t h e S t u r g e o n 
a n d S a v a n t L a k e G r e e n s t o n e B e l t s ; P r o c e e d i n g s 1 9 7 6 
G e o t r a v e r s e W o r k s h o p , U n i v e r s i t y o f T o r o n t o , p . 1 0 9 - 1 1 9 . 

1 9 7 8 : S t r a t i g r a p h y a n d G e o c h e m i s t r y o f A r c h e a n I r o n F o r m a t i o n s 
i n t h e S t u r g e o n L a k e - S a v a n t L a k e G r e e n s t o n e T e r r a i n , 
N o r t h w e s t e r n O n t a r i o , U n p u b l i s h e d P h . D . T h e s i s , U n i v e r s i t y 
o f T o r o n t o , T o r o n t o , O n t a r i o , 2 5 1 p . 

S h e g e l s k i , R.3. a n d B e l l , R . T . 
1 9 7 6 : C o a r s e C l a s t i c F a c i e s o f t h e S a v a n t L a k e a n d S t u r g e o n L a k e 

G r e e n s t o n e B e l t s ; P r o c e e d i n g s 1 9 7 6 G e o t r a v e r s e W o r k s h o p , 
U n i v e r s i t y o f T o r o n t o , p . 9 6 - 1 0 8 . 

S h k l a n k a , R. 
1 9 6 8 : I r o n D e p o s i t s o f O n t a r i o ; O n t a r i o D e p a r t m e n t o f M i n e s , 

M i n e r a l R e s o u r c e s C i r c u l a r 1 1 , 4 8 9 p . 

S k i n n e r , R. 
1 9 6 9 : G e o l o g y o f t h e S i o u x L o o k o u t M a p - A r e a , O n t a r i o , a P a r t o f 

t h e P r e c a m b r i a n S h i e l d ; G e o l o g i c a l S u r v e y o f C a n a d a , P a p e r 
6 8 - 4 5 , 10 p . A c c o m p a n i e d b y Map 1 4 - 1 9 6 8 , s c a l e 1 : 2 5 3 4 4 0 . 

T r o w e l l , N . F . 
1 9 8 1 : G e o l o g y o f t h e B e c k i n g t o n L a k e A r e a , D i s t r i c t o f T h u n d e r 

B a y ; O n t a r i o G e o l o g i c a l S u r v e y R e p o r t 2 0 0 , 62 p . 
A c c o m p a n i e d b y Map 2 4 3 1 , s c a l e 1 : 3 1 6 8 0 . 

T r o w e l l , N . F . ; B l a c k b u r n , C . E . ; E d w a r d s , G . a n d S u t c l i f f e , R . H . 
1 9 7 7 : S a v a n t L a k e - C r o w L a k e S p e c i a l P r o j e c t , D i s t r i c t s o f 

T h u n d e r B a y a n d K e n o r a ; p . 2 9 - 5 0 J j i S u m m a r y o f F i e l d W o r k , 
1 9 7 7 , by t h e G e o l o g i c a l B r a n c h , e d i t e d b y V . G . M i l n e , 
O . L . W h i t e , R . B . B a r l o w , a n d 3.A. R o b e r t s o n , O n t a r i o 
G e o l o g i c a l S u r v e y , M i s c e l l a n e o u s P a p e r 7 5 , 2 0 8 p . 
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T r o w e l l , N . F . ; B l a c k b u r n , G . E . a n d E d w a r d s , G . R . 
1 9 8 0 : P r e l i m i n a r y G e o l o g i c a l S y n t h e s i s o f t h e S a v a n t L a k e - C r o w 

L a k e M e t a v o l c a n i c - M e t a s e d i m e n t a r y B e l t N o r t h w e s t e r n 
O n t a r i o a n d I t s B e a r i n g u p o n M i n e r a l E x p l o r a t i o n ; O n t a r i o 
G e o l o g i c a l S u r v e y , M i s c e l l a n e o u s P a p e r 8 9 , 30 p . 
A c c o m p a n i e d b y C h a r t A . 

T u r n e r , C . C . a n d W a l k e r , R . G . 
1 9 7 3 : S e d i m e n t o l o g y S t r a t i g r a p h y a n d C r u s t a l E v o l u t i o n o f t h e 

A r c h e a n G r e e n s t o n e B e l t n e a r S i o u x L o o k o u t , O n t a r i o ; 
C a n a d i a n J o u r n a l o f E a r t h S c i e n c e s , V o l . 1 0 , p . 8 1 7 - 8 4 5 . 

T u r n e r , G . W . 
1 9 7 8 : A P a r a g e n e t i c S t u d y o f t h e H a d l e y P r o s p e c t , A Z i n c - L e a d 

O c c u r r e n c e , S a v a n t L a k e A r e a , O n t a r i o ; U n p u b l i s h e d B . S c . 
T h e s i s , L a k e h e a d U n i v e r s i t y , T h u n d e r B a y , O n t a r i o , 67 p . 

W a l k e r , R . G . 
1 9 6 7 : T u r b i d i t e S e d i m e n t a r y S t r u c t u r e s a n d T h e i r R e l a t i o n s h i p t o 

P r o x i m a l a n d D i s t a l D e p o s i t i o n a l E n v i r o n m e n t s ; J o u r n a l o f 
S e d i m e n t a r y P e t r o l o g y , V o l . 3 7 , p . 2 5 - 4 3 . 

1 9 7 5 : G e n e r a l i z e d F a c i e s M o d e l s f o r R e s e d i m e n t e d C o n g l o m e r a t e s 
o f T u r b i d i t e A s s o c i a t i o n ; G e o l o g i c a l S o c i e t y o f A m e r i c a 
B u l l e t i n , V o l . 8 6 , p . 7 3 7 - 7 4 8 . 

W e l l m e r F r i e d r i c h - W i l h e l m . 
1 9 8 2 : G e o l o g i c a l I n t e r p r e t a t i o n o f G e o p h y s i c a l D a t a o f a 

V o l c a n i c T e r r a i n i n t h e C a n a d i a n S h i e l d ; a n E x a m p l e f r o m 
B a s e m e t a l E x p l o r a t i o n A c t i v i t i e s i n t h e S a v a n t L a k e -
S t u r g e o n L a k e A r e a , P r o v i n c e o f O n t a r i o , C a n a d a ; i n p r e s s . 

Z o l t a i , S . C . 
1 9 6 1 : G l a c i a l H i s t o r y o f P a r t o f N o r t h w e s t e r n O n t a r i o ; 

P r o c e e d i n g s G e o l o g i c a l A s s o c i a t i o n C a n a d a , V o l . 1 3 , p . 
6 1 - 8 3 . 

1 9 6 5 a 

b I - O J . 

: G l a c i a l F e a t u r e s o f t h e Q u e t i c o - N i p i g o n A r e a , O n t a r i o ; 
C a n a d i a n J o u r n a l o f E a r t h S c i e n c e s , V o l . 2 , p . 2 4 7 - 2 6 9 . 

1 9 6 5 b : T h u n d e r B a y S u r f i c i a l G e o l o g y ; O n t a r i o D e p a r t m e n t L a n d s 
a n d F o r e s t s , R e s e a r c h B r a n c h , Map S 2 6 5 , s c a l e 1 : 5 0 6 8 8 0 . 
S u r v e y d o n e 1 9 5 8 - 1 9 6 0 . 

1 9 6 7 : E a s t e r n O u t l e t s o f L a k e A g a s s i z ; p . 1 0 7 - 1 2 1 i_n L i f e , L a n d 
a n d W a t e r , A C o n f e r e n c e on E n v i r o n m e n t a l S t u d i e s i n t h e 
L a k e A g a s s i z R e g i o n , e d i t e d b y W . J . M a y e r - O a k e s , 
U n i v e r s i t y o f M a n i t o b a , D e p a r t m e n t o f A n t h r o p o l o g y , 
O c c a s i o n a l P a p e r N u m b e r I , 4 1 4 p . 
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L E G E N D 

P H A N E R 0 Z 0 I C 
CENOZOIC 

QUATERNARY 
RECENT 

Swamp a n d s t r e a m d e p o s i t s , l o c a l l a k e 
d e p o s i t s ( u n c o n s o l i d a t e d ) 

P L E I S T O C E N E 
S i l t , s a n d a n d g r a v e l , b o u l d e r s 

UNCONFORMITY 

PRECAMBRIAN 
LATE PRECAMBRIAN 

MAFIC I N T R U S I V E ROCKS 
10 D i a b a s e 

I N T R U S I V E CONTACT 

EARLY PRECAMBRIAN (ARCHEAN) 
MASSIVE UNMETAMORPHOSED F E L S I C I N T R U S I V E ROCKS 

9 U n s u b d i v i d e d 
9 a G r a n o d i o r i t e , q u a r t z m o n z o n i t e 
9 b G r a n o d i o r i t e 
9 c Q u a r t z m o n z o n i t e 
9 d X e n o l i t h i c g r a n i t i c r o c k s 
9 e A p l i t e 

I N T R U S I V E CONTACT 
METAMORPHOSED F E L S I C I N T R U S I V E ROCKS 

8 U n s u b d i v i d e d 
8 a T r o n d h j e m i t e 
8 b G r a n o d i o r i t e 
8 c P o r p h y r i t i c T r o n d h j e m i t e 
8 d G r a n o d i o r i t e , q u a r t z m o n z o n i t e 
8 e P o r p h y r i t i c g r a n o d i o r i t e 
8 f X e n o l i t h i c g r a n i t i c r o c k s 
8 g Q u a r t z d i o r i t e 
8 h A p l i t e 
8 j P e g m a t i t e 

I N T R U S I V E CONTACT 
METAMORPHOSED F E L S I C TO I N T E R M E D I A T E P O R P H Y R I T I C 
I N T R U S I O N S 

7 U n s u b d i v i d e d 
7 a Q u a r t z a n d f e l d s p a r p o r p h y r y 
7 b X e n o l i t h i c p o r p h y r i t i c r o c k s 

I N T R U S I V E CONTACT 



- 7 1 -

LEGEND ( C o n t ' d ) 

MAF IC AND U L T R A M A F I C I N T R U S I V E ROCKS. 
6 U n s u b d i v i d e d 
6 a D i o r i t e , q u a r t z d i o r i t e 
6 b G a b b r o , f e l d s p a r - p h y r i c g a b b r o 
6 c X e n o l i t h i c m a f i c i n t r u s i v e r o c k s 
6 d P e r i d o t i t e , p y r o x e n i t e 

I N T R U S I V E CONTACT 

METASEDIMENTS 
CHEMICAL METASEDIMENTS 

5 U n s u b d i v i d e d 
5 a Q u a r t z - m a g n e t i t e i r o n f o r m a t i o n 
5 b 3 a s p e r i r o n f o r m a t i o n 
5 c C h e r t 

F I N E C L A S T I C METASEDIMENTS 
4 U n s u b d i v i d e d 
4 a S a n d s t o n e 
4 b S i l t s t o n e , m u d s t o n e 
4 c S i l i c e o u s s i l t s t o n e 
4 d T u f f a c e o u s m e t a s e d i m e n t s 

CONGLOMERATIC METASEDIMENTS 
3 U n s u b d i v i d e d 
3 a V o l c a n i c - c l a s t c o n g l o m e r a t e 
3 b G r a n i t o i d - c l a s t c o n g l o m e r a t e 

F E L S I C TO I N T E R M E D I A T E METAVOLCANICS 
2 U n s u b d i v i d e d 
2 a F l o w s 
2 b T u f f 
2 c L a p i l l i - t u f f 
2 d T u f f - b r e c c i a 
2 e A u t o c l a s t i c b r e c c i a 
2 f P o r p h y r i t i c f l o w s 
2 g V o l c a n o g e n i c s a n d s t o n e 
2 h D e b r i s f l o w d e p o s i t s 
2 j P o r p h y r i t i c m e t a v o l c a n i c s 

MAF IC TO I N T E R M E D I A T E METAVOLCANICS 
1 U n s u b d i v i d e d 
1 a F l o w s 
1b P i l l o w e d f l o w s 
1c P o r p h y r i t i c f l o w s 
1d T u f f , l a p i l l i - t u f f , t u f f - b r e c c i a 
1e A u t o c l a s t i c b r e c c i a 
1 f A m y g d a l o i d a l f l o w s 
19 V a r i o l i t i c f l o w s 
1h V o l c a n i c c o n g l o m e r a t e 
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d e p o s i t s o c c u r i n b o t h t h e O u t t e n V o l c a n i c g r o u p a n d t h e S a v a n t 
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o c c u r r e n c e s a r e p r e s e n t n e a r t h e e x p o s e d b a s e o f t h e H a n d y L a k e 

V o l c a n i c g r o u p . S a n d a n d g r a v e l d e p o s i t s i n t h e a r e a a r e u s e d 

f o r r o a d c o n s t r u c t i o n a n d m a i n t e n a n c e . 
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S u r v e y s a n d M a p p i n g B r a n c h . 
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G e o l o g y b y N . F . T r o w e l l a n d a s s i s t a n t s , 1 9 7 6 , 1 9 7 7 . 
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Figure 3. Location of samples, 8avant Lake Area, Savant Lake-
Silver Lake Section 
Scale 1:63 360 
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Figure 4. Location of samples, Jutten Tholeiitic Basalts 
and Jutten Ultramafics, Armit Lake Area 
Scale 1:63 360 
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Figure 6. Location of samples, Jutten 
Thotetttic Basalts, Neverfreeze 
Lake Area 

Scale 1:63 360 
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Fig.8b: Jensen Cation plot of 
Jutten Ultramafics,Armit Lake 
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Fig.8c: A l 2 0 3 versus FeO/FeO+MgO plot of 
Jutten Ultramafics, Armit Lake area 

FeO/FeO+MgO 



6 Intermediate to felsic metavolcanics 

Fig. 9. Geology of Armit Lake Area Scale 1:15 840 
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Figure 11. Location of samples, Savant Lake Formation 
Scale 1:63 360 
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Fig. 12 Chemical plots of Savant Lake Formation 



FIG. 13. LOCATION OF SAMPLES, HANDY LAKE GROUP, SAVANT LAKE AREA 
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E V A N S LAKE 
F O R M A T I O N 

• GRANITIC BATHOL1TIC ROCKS / SEDIMENTS WITH 
SEDIMENTS / OXIDIC IRON 

' F O R M A T I O N 

MAFIC TO INTERMEDIATE 
VOLCANICS 

+
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 + INTERMEDIATE TO FELSIC 
+ +1 INTRUSIVE ROCKS 

MAFIC INTRUSIVE ROCKS INTERMEDIATE TO FELSIC 
V O L C A N I C S 

FAULT 
X SYNCLINE ANTICLINE 

Fig. 13a: Metavolcanic cycles and formation of the Handy Lake group (af ter Wellmer, 1 9 8 2 ) 
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FELSIC INTRUSIVES 

MAFIC TUFFS AND 
SEDIMENTS WITH 
IRON FORMATION 

MAFIC VOLCANICS 

FELSIC VOLCANICS 

Fig. 13b: Caldera concept for the Handy Lake group (from Wellmer, 1982) 



Fig. 14. Chemical plots of the Handy Lake Group 





Fig. 15b: AFM Plot of 
Anthophyllitic Flows 
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T a b l e 1 : T a b l e o f L i t h o l o g i c U n i t s f o r t h e S a v a n t Lake Area 

PHANEROZOIC 

CENOZOIC 

QUATERNARY 

RECENT 

Swamp and s t r e a m d e p o s i t s , l a k e d e p o s i t s 

PLEISTOCENE 

S i l t , s a n d , g r a v e l and b o u l d e r s 

U n c o n f o r m i t y 

PRECAMBRIAN 

LATE PRECAMBRIAN 

MAFIC INTRUSIVE ROCKS 

D i a b a s e 3 

EARLY PRECAMBRIAN (ARCHEAN) 

MASSIVE FELSIC INTRUSIVE ROCKS 

G r a n o d i o r i t e , q u a r t z m o n z o n i t e ; p o r p h y r i t i c 

g r a n o d i o r i t e ; q u a r t z m o n z o n i t e ; x e n o l i t i c 

g r a n i t i c r o c k s ; a p l i t e 

I n t r u s i v e C o n t a c t 

METAMORPHOSES FELSIC TO INTERMEDIATE INTRUSIVE ROCKS 

T r o n d h j e m i t e ; g r a n o d i o r i t e ; p o r p h y r i t i c 

t r o n d h j e m i t e ; g r a n o d i o r i t e ; q u a r t z m o n z o n i t e ; 

p o r p h y r i t i c g r a n o d i o r i t e ; x e n o l i t h i c g r a n i t i c 

r o c k s ; q u a r t z d i o r i t e ; a p l i t e , p e g m a t i t e 

I n t r u s i v e C o n t a c t 

METAMORPHOSED FELSIC TO INTERMEDIATE PORPHYRITIC 

INTRUSIVES 



Quartz porphyry, feldspar porphyry, 

quartz-feldspar porphyry, feldspar-quartz 

porphyry; xenolithic porphyritic rocks 

Intrusive Contact 

MAFIC INTRUSIVE ROCKS 

Diorite; gabbro; peridotite, pyroxenite 

Intrusive Contact 

METASEDIMENTS 

CHEMICAL METASEDIMENTS 

Chert-magnetite iron formation; jasper iron 

formation 

FINE CLASTIC METASEDIMENTS 

Sandstone; siltstone, mudstone; cherty 

sandstone; tuffaceous metasediments 

CONGLOMERATIC METASEDIMENTS 

Polymictic conglomerate (volcanic clasts); 

polymictic conglomerate (granitoid clasts)^ 

FELSIC TO INTERMEDIATE METAVOLCANICS 

Flows, tuff; lapilli-tuff; tuff-breccia; 

autoclastic breccia; porphyritic flows; 

volcanogenic sandstone; debris flow deposits; 

porphyry c 

MAFIC TO INTERMEDIATE METAVOLCANICS 

Flows; pillowed flows; porphyritic flows; 

tuff, lapilli tuff, tuff-breccia; autoclastic 

breccia; amygdaloidal flows; variolitic flows 

volcanic conglomerate 
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a - occurs as small dike only 

b - conglomerates defined by dominant clast type 

c - may be of either intrusive or extrusive origin 



Table 2: History of Strat igraphic NomancIatura Savant Lake Area 

Moore, E.S. (1928) Rlttenhouse (1936) Skinner (1969) Bond (1978) Sheqelskl (1978) This Report 

PRECAMBRIAN FELSIC INTRUSIVES FELSIC INTRUSIONS 
KEWEENAWAN: 

Diabase dikes 
KEWEENAWAN!?) 
Diabase dikes 

KEWEENAWAN (?) 
Diabase dikes MAFIC INTRUSIVES MAFIC INTRUSIONS 

ALGOMAN: 
Grani t ic 

Intruslves 

Grani t ic 
Intruslves 

BASIC INTRUSIVES 

Grani t ic 
Intruslves; 
qneisses 

PORPHYRITIC INTRUSIVES PORPHYRITIC INTRUSIONS 

S 
A 
V 
A 
N 
T 

G 
R 
0 
U 
P 

TIMISKAMING: 
Complex series of 
Interbanded a c l d t 

Intermediate, and 
basic lava f lows, 
agglomerates, t u f f s , 
arkoses, greywacke, 
banded Iron 
formation and 
conglomerate and 
derived gneisses 

1 
f. 

S 
A 
V 
A 
N 
T 

S 
E 
R 

E 
S 

1AN( 
) ls 

)Y LAKE VOLCANICS 
c to Intermedate 
volcanics 

Upper Greywacke 
member 

Upper I ron-
bear 1 nq member 
Lower Greywacke 

member 
Lower I ron-

bearlnq member 
Upper 

Conglomerate 
member 

Lower 
Conglomerate 

member 

S 
A 
V 
A 
N 
T 

G 
R 
0 
U 
P 

HANDY LAKE 
VOL CAN ICS 

TlmlskamlngU) 

Metasediments 

Pyroclastlcs 

SAVAI 

Ferrug 
Arenaceous 

conglomerates 
and re la ted 
metasediments 

IT GROUP 

nous and 
Metasediments 

HANDY LAKE 
VOLCANIC 
SEQUENCE 
Maf 1 c , 1 ntermed 1 ate-
and Fels ic Meta­
volcanics with 
minor Inter layered 
Ferruginous and 
Arenaceous Meta­
sediments 

POISSON FORMATION 
(greywacke, s i I t s f o n e , Iron 

format Ion) 

SAVANT HANDY LAKE 
GROUP FORMATION 

(volcanic rocks) 
SAVANT NARROWS 

FORMATION 

(conglomerate, greywacke) 

JUTTEN GROUP 
(predominantly mafic 
volcanic basement INTRUSIVE 
complex ONE 1 SSIC 

CONTACT 

CONANT LAKE FORMATION SAVANT GROUP 

(metavolcanic rocks with (ferruginous and 
intercalated c l a s t i c and wecke-arenlte 
chemical metasediments metasediments) 

EVANS LAKE FORMATION 

(predominantly metavolcanic rocks 
wltti minor volcanogenic metasediments) 

SAVANT LAKE FORMATION Savant 
WHIMBRELL LAKE FORMATION Narrows Formation 

JUTTEN GROUP 

JUTTEN THOLEIITIC BASALT 
JUTTEN ULTRAMAFICS 
JUTTEN CHERT-IRONSTONE 
JUTTEN TUFFS AND VOLCANOGENIC METASEDIMENTS 

KEEWATIN: 
Greenstone, 
Intermediate to 
mafic metavolcanics 

Ml 
JU 

if Ic 
« 

TEN VOLCANICS: 
to Intermediate 

retavolcanlcs 

GREENSTONE: 
Mafic to In ter ­

mediate meta­
volcanics 

JUTTEN VOLCANIC 
SEQUENCE 

Mafic Meta­
volcanics with 
Inter layered 
cherty Meta­
sediments 

IT GROUP 

nous and 
Metasediments 

HANDY LAKE 
VOLCANIC 
SEQUENCE 
Maf 1 c , 1 ntermed 1 ate-
and Fels ic Meta­
volcanics with 
minor Inter layered 
Ferruginous and 
Arenaceous Meta­
sediments 

POISSON FORMATION 
(greywacke, s i I t s f o n e , Iron 

format Ion) 

SAVANT HANDY LAKE 
GROUP FORMATION 

(volcanic rocks) 
SAVANT NARROWS 

FORMATION 

(conglomerate, greywacke) 

JUTTEN GROUP 
(predominantly mafic 
volcanic basement INTRUSIVE 
complex ONE 1 SSIC 

CONTACT 

CONANT LAKE FORMATION SAVANT GROUP 

(metavolcanic rocks with (ferruginous and 
intercalated c l a s t i c and wecke-arenlte 
chemical metasediments metasediments) 

EVANS LAKE FORMATION 

(predominantly metavolcanic rocks 
wltti minor volcanogenic metasediments) 

SAVANT LAKE FORMATION Savant 
WHIMBRELL LAKE FORMATION Narrows Formation 

JUTTEN GROUP 

JUTTEN THOLEIITIC BASALT 
JUTTEN ULTRAMAFICS 
JUTTEN CHERT-IRONSTONE 
JUTTEN TUFFS AND VOLCANOGENIC METASEDIMENTS 



TABLE 3: G r a n i t i c Phases of the Heron Lake Stock (Compiled from Bond, 1977; Kusmirski, 1977) 

PHASE FABRIC TEXTURE MINERALOGY COMMENTS 

1) Trondhjemite Massive to well 
f o l i a t e d 

Medium-grained; holo-
cry3talline equigranular 
to al lotriomorphic granular 
to ser iate 

P lag ioc lase + quartz + microcl ine + 
c h l o r i t e + b i o t i t e + epidote + 
accessories: muscovite, sphene, 
a l l a n i t e , carbonate, opaques 

Occurs in central and northern parts 
of stock 

2) Fine-grained 
Trondhjemite 

Massive to weakly 
f o l i a t e d to 
sheared 

Fine-grained; h o l o c r y s t a l l i n e , 
hypidioraorphic granular 

P l a g i o c l a s e + quartz + b i o t i t e + 
c h l o r i t e + microcl ine + epidote + 
accessor ies : sphene, muscovite, 
carbonate, pyr i t e 

Chi l l ed border phase; occurs along south 
margin of stock and also as inclusions 
in medium-grained trondhjemite 

3) Granodiori te Massive to weakly 
f o l i a t e d 

Medium-grained; ho locrys ta l ­
l ine inequigranular to 
hypidiomorphic granular to 
ser iate 

P l a g i o c l a s e + potash fe ldspar + quartz 
+ b i o t i t e + c h l o r i t e + eqpidote + 
sphene + carbonate 

Potash fe ldspar replaces p lag ioc lase 

4) Leucocratic 
Quartz 
Monzonite 

Massive Fine- to medium-grained, 
ho locrys ta l l ine to 
hypidiomorphic granular 

Potash f e ldspar + p l a g i o c l a s e + quartz 
+ b i o t i t e + epidote (?) 

Associated with potassic dikes that cut 
trondhjemite 

5) Quartz D ior i t e 
- D i o r i t e 

Massive Holocrysta l l ine , 
hypidiomorphic granular 

P l a g i o c l a s e + hornblende + quartz + 
b i o t i t e + accessories: sphene, 
c h l o r i t e , epidote 

Small rounded plugs Intrus ive into 
trondhjemite; may represent d i screte 
in trus ive event 

I 
ID 

6 ) Quartz Andesite Massive Holocrys ta l l ine , hypidio­
morphic inequigranular 

P lag ioc la se + b i o t i t e + epidote + 
potash f e ldspar + pyr i te 

Hypabyssal dike 



Tab le 4 : G r a n i t i c phases o f t h e J u t t e n B a t h o l i t h ( C o m p i l e d f r o m 

PHASE 

1 ) ( B i o t i t e ) 
T r o n d h j e m i t e 

FABRIC 

F o l i a t e d t o 
sheared 

TEXTURE 

Medium t o c o a r s e ­
g r a i n e d , e q u i g r a n u l a r , 
c l o t t y b i o t i t e 

2) A p l i t e Mass ive A p h a n i t i c 

3 ) G r a n o d i o r i t e , 
p o r p h y r i t i c 
g r a n o d i o r i t e 

F o l i a t e d M e d i u m - g r a i n e d , 
e q u i g r a n u l a r t o 
p o r p h y r i t i c 

4 ) G r a n o d i o r i t e - F o l i a t e d 
q u a r t z m o n z o n i t e 

F i n e - t o medium 
g r a i n e d , e q u i g r a n u l a r 
t o p o r p h y r i t i c 

MINERALOGY COMMENTS 

P l a g i o c l a s e + q u a r t z + 
b i o t i t e + a c c e s s o r i e s : 
c h l o r i t e , m u s c o v i t e , 
c a r b o n a t e , m a g n e t i t e , 
s p h e n e , z i r c o n , r u t i l e 

Q u a r t z + p l a g i o c l a s e 
+ c h l o r i t e 

L o c a l l y x e n o l i t h i c 
h i g h l y sheared and 
b r e c c i a t e d zone 
has c o n g l o m e r a t i c 
appearance 

Cu ts t h e b o r d e r ­
i n g m a f i c m e t a ­
v o l c a n i c s 

P l a g i o c l a s e + q u a r t z + L o c a l l y c o n t a i n s 
m i c r o c l i n e + b i o t i t e + m a f i c x e n o l i t h i c 
h o r n b l e n d e + a c c e s s o r i e s : l e n s e s 
sphene , m a g n e t i t e , 
e p i d o t e , s e r i c i t e -
m u s c o v i t e , e p i d o t e , 
m o n z o n i t e 

P l a g i o c l a s e + q u a r t z + 
m i c r o c l i n e + b i o t i t e + 
a c c e s s o r i e s : s p h e n e , 
m a g n e t i t e , e p i d o t e , 
s e r i c i t e - m u s c o v i t e 

Gradua l change t o 
g r a n o d i o r i t e , 
c o n t a i n s c a t t e r e d 
m a f i c m e t a ­
v o l c a n i c 
x e n o l i t h s 



TABLE 5: CHEMICAL ANALYSES OF ROCKS OF THE JUTTEN VOLCANICS, SAVANT LAKE-SILVER LAKE SECTION, SAVANT LAKE AREA 

Laboratory 
Sample No. 77-2670 77-2671 77-2672 77-2673 77-2674 77-2676 77-2678 77-2677 77-2679 77-26! 

Field 
Sample No. 76-7(4)-164 76-7(4)-165 76-7(4)-167 76-7(4)-168 76-7(4)-169 76-7(4)-171 76-7(4)-173 76-7(4)-172 76-7(4)-174 76-7(4)-: 

Major Elements In weight percent 

Si0 2 48.90 49.80 49.30 46.40 47.70 49.00 48.30 47.60 48.10 47.60 
A1 2 0 3 15.20 15.10 15.00 15.50 14.90 14.50 16.60 16.30 16.10 14.50 
Fe 2 0 3 2.75 1.20 3.90 1.89 4.15 3.36 1.83 2.69 1.96 2.56 

FeO 9.50 9.90 9.10 10.10 8.69 8.77 9.42 10.10 8.86 10.30 

MgO 7.19 8.42 7.41 8.12 7.89 7.33 8.04 8.18 7.75 9.89 
CaO 11.10 10.90 11.10 11.60 12.40 11.90 11.60 11.10 12.80 10.10 

Na20 2.01 1.98 2.40 2.29 1.50 2.43 1.40 1.40 1.47 1.90 

K20 0.25 0.34 0.23 0.46 0.24 0.18 0.07 0.04 0.07 0.11 
T i0 2 0.85 0.80 1.00 0.89 0.83 0.91 0.83 0.88 0.73 0.85 

?2°5 0.07 0.06 0.07 0.06 0.07 0.07 0.06 0.07 0.06 0.06 

S 0.07 0.04 0.01 0.09 0.15 0.05 0.20 0.11 0.12 0.11 

MnO 0.21 0.20 0.21 0.22 0.22 0.21 0.20 0.22 0.19 0.21 
C02 0.04 0.10 0.08 0.12 0.01 0.15 0.03 0.22 0.04 <0.01 
H20+ 0.48 0.48 0.45 1.79 0.16 0.20 0.32 0.15 0.19 1.42 
H20- 0.24 0.29 0.27 0.20 0.43 0.42 0.42 0.42 0.43 0.44 
TOTAL 98.90 99.60 100.50 99.70 99.30 99.50 99.30 99.50 98.90 100.10 
Specific 
Gravity 

3.03 3.02 3.05 3.05 3.05 3.01 3.03 3.08 3.03 3.01 



TABLE 5: (Cont'd) 

Laboratory 
Sample No. 77-2681 77-2682 77-2683 77-2684 77-2610 77-2611 77-2606 77-2607 77-2608 77-260< 

Field 
Sample No. 76-7(4)-176 76-7(4)-177 76-7(4)-178 76-7(4)-179 76-7(4)-73 76-7(4)-72 76-7(4)-69 76-7(4)-70 76-7(4)-71 76-7(4)-; 

Major Elements 1n weight percent 

Si0 2 
48.20 47.70 49.30 45.70 47.30 48.30 50.10 48.20 46.60 48.50 

A1 2 0 3 15.00 15.30 15.20 17.20 14.90 15.00 13.30 14.10 14.90 14.10 
Fe 2 0 3 2.68 2.83 2.50 1.21 2.94 2.88 2.61 2.69 3.78 2.35 

FeO 10.10 9.34 10.80 9.26 10.40 9.82 9.97 8.53 9.26 10.30 

MgO 8.60 6.22 8.10 3.72 7.26 7.23 6.47 6.13 7.85 8.36 

CaO 10.40 11.70 9.16 10.40 11.10 10.60 11.40 11.00 10.40 10.20 
Na20 2.12 3.24 2.08 2.26 1.81 2.03 1.60 2.97 2.04 1.97 

K20 0.05 0.15 0.12 0.66 0.10 0.08 0.06 0.06 0.02 0.10 

T i0 2 
0.98 1.05 1.21 1.05 1.05 1.09 0.86 1.03 0.96 0.77 

P205 0.07 0.08 0.09 0.09 0.08 0.08 0.05 0.05 0.07 0.06 

S 0.06 0.02 0.01 0.03 0.08 0.02 0.02 <0.01 0.02 <0.01 

MnO 0.20 0.21 0.20 0.29 0.22 0.18 0.25 0.29 0.21 0.20 

C02 
0.16 1.40 0.04 4.96 0.10 0.12 2.32 1.88 0.11 0.04 

H20+ 1.14 0.25 1.35 3.63 1.90 2.00 2.31 2.40 2.70 2.12 

H 20- 0.31 0.28 0.30 0.29 0.17 0.30 0.23 0.20 0.31 0.18 

TOTAL 100.10 99.80 100.50 100.70 99.40 99.70 99.50 99.60 99.30 99.30 

Specific 3.02 3.01 2.99 2.97 3.06 3.03 2.91 2.95 3.03 3.00 
Gravity 



TABLE 5 : (Cont'd) 

Laboratory 
Sample No. 77-2612 77-2613 77-2614 77-2625 77-2616 77-2626 77-2627 77-2620 77-2621 77-262) 

Field 
Sample No. 76-7(4)-75 76-7(4)-76 76-7(4)-77 76-7(4)-88 76-7(4)-79 76-7(4)-89 76-7(4)-90 76-7(4)-83 76-7(4)-84 76-7(4)-! 

Major Elements in weight percent 

S i 0 2 
48.90 50.40 48.30 47.90 48.40 47.50 4 8 . 0 0 46.60 4 9 . 1 0 4 3 . 0 0 

A 1 2 0 3 14.10 14.50 15.30 15.40 15.20 14.80 14.30 14.60 14.00 12.70 

F e 2 0 3 2.68 1.75 3.87 2 .91 3.85 2.60 4.01 3.52 3.15 1.29 

FeO 9.42 9.66 8.13 10.40 8.29 9.34 10.10 10.60 10.40 1 0 . 1 0 

MgO 7.91 4.65 7.18 7 . 1 2 7 . 0 0 8.16 6.71 6.78 7.38 8.82 

CaO 11.20 6.88 11.70 9.46 10.30 1 0 . 1 0 10.90 12.00 10.40 8.98 

Na 20 1.21 3.56 1.33 2.09 1.51 2 .31 0.67 1.76 1.68 1.62 

K 2 0 0.05 0.02 0 . 0 1 0.19 0 . 0 0 0.06 0 . 0 0 0.02 0.04 0 . 0 0 

T i 0 2 0.72 1.30 0.85 1.16 0.97 0.97 0 .96 1.01 1.02 0.72 

P2O5 0.05 0.09 0.07 0.09 0.08 0.06 0.08 0.08 0.08 0.07 

S 0.06 0.03 0.02 0 .02 0.02 0 .02 0 .01 0.04 0 .18 0 . 2 1 

MnO 0.20 0.23 0.20 0 .21 0.16 0.18 0.20 0.23 0 .21 0.20 

C0 2 
0.06 3.84 0.14 0.05 0.54 1.16 0 .28 0.42 0.34 5.28 

H 2 0+ 1.99 3.65 2.14 1.99 2.63 2.50 2.85 2.24 2.16 5.39 

H 2 0 - 0.40 0 .31 0.38 0.45 0.34 0 .41 0.46 0.39 0 .31 0.42 

TOTAL 99 .00 100 .80 99.60 99.40 99.30 100 .20 99.50 100.30 100.50 98.70 

Specific 3.05 2.78 3.05 3 . 0 0 3 . 0 0 2.98 3.04 3.06 3.02 2.79 
Gravity 



TABLE 5: (Cont'd) 

Laboratory 
Sample No. 77-2619 77-2617 77-2618 77-2623 77-2624 77-2598 77-2596 77-2597 77-2595 77-259' 

Field 
Sample No. 76-7(4)-82 76-7(4)-80 76-7(4)-81 76-7(4)-86 76-7(4)-87 76-7(4)-35 76-7(4)-33 76-7(4)-34 76-7(4)-32 76-7(4)-: 

Major Elements in weight percent 

S i 0 2 46.10 47.90 48.80 48.40 48.10 47.60 48.70 49.90 47.20 46.20 
A1 2 0 3 14.50 14.70 13.80 14.70 15.60 15.10 15.20 15.00 15.10 14.60 
F e 2 0 3 5.24 3.48 4.96 2.85 2.92 2.83 3.13 2.52 3.69 2.17 
FeO 8.29 9.18 10.50 8.69 9.42 8.53 10.20 9.33 9.10 8.77 
MgO 6.31 7.65 5.26 8.17 7.54 8.47 6.27 8.23 6.93 8.28 
CaO 9.28 10.40 10.30 12.00 9.46 10.60 7.78 12.10 11.70 8.63 
Na20 1.36 2.10 1.49 1.51 1.97 2.26 3.67 1.22 1.65 1.99 
K 20 0.00 0.00 0.01 0.00 0.00 0.00 0.02 0.01 0.00 0.00 
T i 0 2 0.95 0.89 1.98 0.76 0.84 0.80 1.16 0.92 0.96 0.80 

P2O5 0.08 0.07 0.19 0.05 0.06 0.06 0.08 0.07 0.07 0.05 
S 0.05 0.18 0.18 0.03 0.15 0.03 0.08 0.05 0.14 0.01 
MnO 0.19 0.19 0.23 0.20 0.20 0.19 0.20 0.20 0.20 0.18 
C0 2 2.48 0.14 0.05 0.23 0.71 0.07 0.07 0.06 0.07 4.32 
H20+ 3.89 2.25 2.64 2.00 3.11 2.49 3.18 2.60 2.94 4.75 
H 20- 0.39 0.35 0.40 0.40 0.40 0.38 0.37 0.39 0.30 0.35 
TOTAL 99.10 99.40 100.70 100.10 100.40 99.50 100.10 100.60 100.00 101.20 
Specific 2.88 3.00 3.05 3.05 2.96 3.01 2.96 3.08 3.06 2.77 
Gravity 



TABLE 5: (Cont'd) 

Laboratory 
Sample No. 77-2593 77-2592 77-2591 77-2590 77-2589 77-2588 77-2587 77-2586 77-Z585 77-251 

Field 
Sample No. 76-7(4)-30 76-7(4)-29 76-7(4)-28 76-7(4)-27 76-7(4)-26 76-7(4)-25 76-7(4)-24 76-7(4) -23 76-7(4)-22 76-7(4)-

Major Elements in weight percent 

S i0 2 
47.10 48.50 48.00 45.80 47.10 47.30 47.70 48.40 47.70 47.30 

A1 2 0 3 14.80 14.40 14.50 12.70 14.40 14.70 14.80 13.50 14.40 15.00 

Fe 203 3.47 2.10 3.15 2.05 4.11 4.40 3.54 3.59 3.43 3.48 

FeO 9.02 8.29 10.10 8.61 8.77 8.29 9.10 9.98 9.10 9.18 

MgO 8.57 8.15 7.06 13.60 6.98 7.52 7.67 7.38 7.35 9.09 

CaO 10.80 9.44 10.00 8.50 11.90 11.30 11.30 10.60 11.40 8.22 

Na20 1.48 1.58 2.33 1.12 0.21 1.28 1.64 2.08 1.78 1.46 

K 20 0.04 0.00 0.01 0.00 0.00 0.00 0.00 0.03 0.01 0.00 

T i 0 2 0.87 0.83 0.89 0.57 0.86 0.82 0.83 1.08 0.87 0.92 

P 2 0 5 0.06 0.05 0.07 0.05 0.06 0.08 0.04 0.08 0.07 0.07 

S 0.09 0.01 0.08 0.02 0.04 0.04 0.08 0.26 0.10 0.01 

MnO 0.19 0.18 0.22 0.18 0.20 0.24 0.21 0.20 0.21 0.20 

C0 2 
0.05 2.08 0.21 2.10 1.70 1.27 0.16 0.09 0.15 0.66 

H20+ 3.15 3.90 3.21 4.53 3.95 3.59 3.06 1.90 1.91 3.52 

H 20- 0.36 0.40 0.21 0.35 0.32 0.34 0.30 0.37 0.37 0.27 

TOTAL 100.00 100.00 100.00 100.10 100.60 101.20 100.50 99.50 98.80 99.40 

Specific 3.04 2.89 3.01 2.85 3.01 3.00 3.04 3.04 3.05 2.94 
Gravity 



TABLE 5: (Cont'd) 

Laboratory 
Sample No. 77-2582 77-2580 77-2579 77-2583 77-2578 77-2577 77-2576 77-2575 77-2574 77-257: 

Field 
Sample No. 76-7(4)-19 76-7(4)-17 76-7(4)-16 76-7(4)-20 76-7(4)-15 76-7(4)-14 76-7(4)-13 76-7(4)-12 7 6 - 7 ( 4 ) - l l 76-7(4) -

Major Elements 1n weight percent 

S i 0 2 48.10 47.50 47.60 49.10 48.80 47.50 48.20 47.50 47.40 48.40 

A1 2 0 3 14.70 14.60 14.70 14.20 14.70 15.00 14.40 14.60 14.70 14.70 

F e 2 0 3 3.77 3.19 3.89 3.40 3.75 4.27 3.31 3.44 3.05 3.98 

FeO 9.18 8.61 8.45 8.86 8.94 8.69 9.10 9.18 9.34 8.37 

MgO 8.33 7.75 7.39 7.67 8.43 8.19 6.23 8.07 8.43 6.80 

CaO 9.89 12.90 12.70 11.20 10.20 11.00 12.20 11.40 10.40 11.70 

Na 20 2.08 1.02 0.80 1.60 0.96 1.04 1.07 1.09 1.75 0.75 

K 20 0.00 0.00 0.00 0.10 0.00 0.01 0.02 0.00 0.00 0.00 

T i 0 2 
0.87 0.80 0.84 0.91 0.86 0.85 0.86 0.84 0.88 0.83 

P205 0.06 0.03 0.07 0.06 0.03 0.06 0.06 0.06 0.04 0.06 

S 0.16 0.02 0.03 0.04 0.06 0.06 0.08 0.11 0.10 0.20 

MnO 0.21 0.20 0.21 0.20 0.20 0.21 0.23 0.20 0.18 0.20 

C0 2 0.06 0.11 0.12 0.08 0.11 0.10 1.53 0.08 0.82 0.96 

H20+ 2.43 2.10 1.98 2.22 2.76 2.74 2.31 2.23 2.48 2.22 

H 20- 0.23 0.30 0.32 0.37 0.33 0.27 0.35 0.22 0.40 0.36 

TOTAL 100.10 99.20 99.10 100.00 100.10 100.00 100.00 99.00 99.90 99.50 

Specific 3.01 3.09 3.05 3.05 3.01 3.07 3.02 3.06 2.99 3.02 
Gravity 



TABLE 5: (Cont'd) 

Laboratory 
Sample No. 77-2572 77-2571 77-2570 77-2569 77-2568 77-2567 77-2566 77-2564 77-2565 77-259! 

Field 
Sample No. 76-7(4)-9 76-7(4)-8 76-7(4)-7 76-7(4)-6 76-7(4)-5 76-7(4)-4 76-7(4)-3 76 -7 (4 ) - l 76-7(4)-2 76-7(4)-! 

Major Elements 1n weight percent 

S i 0 2 48.70 46.80 48.00 47.40 47.50 49.10 48.50 47.90 48.50 48.20 

A1 2 0 3 14.60 14.20 14.60 1 4 . 1 0 14.70 14.50 15.00 14.30 14.60 16.10 

F e 2 0 3 4.08 1.62 3.76 3.25 2.91 2.99 2.86 4.62 3.60 1.42 

FeO 8.77 10.60 8.94 8.86 9.18 9.50 7.57 7.73 8.61 1 0 . 1 0 

MgO 7.22 6.88 7.09 7.22 7.70 8.56 5.54 6.78 7.61 5.00 

CaO 10.50 8.07 10.50 12.40 1 1 . 1 0 9.00 11.50 11.70 11.20 5.36 

Na20 0.28 0.00 0.76 1.04 1.74 1.95 1.28 0.14 1.29 4.29 

K20 0.09 1.47 0.00 0.00 0.00 0.14 0.08 0.00 0.00 0.03 

T i 0 2 0.85 0.85 0.86 0.81 0.85 0.90 0.86 0.83 0.84 0.97 

P2O5 0.06 0.06 0.06 0.06 0.06 0.07 0.07 0.07 0.06 0.09 

S 0.07 0.02 0.02 0.05 0.03 0.02 0.04 0 . 1 1 0.04 0 . 0 1 

MnO 0.20 0.18 0.22 0.21 0 . 2 1 0.20 0.21 0.22 0.20 0.19 

C0 2 0.78 5.04 1.53 1.29 0.18 0.07 2.52 1.70 0.11 3.28 

H20+ 3.25 4.58 2.99 2.29 2.61 2.40 2.62 3.06 2.28 3.80 

H 20- 0.25 0.22 0 . 2 1 0.22 0.24 0.28 0.22 0.26 0.27 0.33 

TOTAL 99.80 100.60 99.50 99.20 99.00 99.60 98.80 99.40 99.20 99.80 

Specific 3.02 2.82 2.97 3.04 3.04 2.98 2.89 3.02 3.03 2.77 
Gravity 



TABLE 5: (Cont'd) 

Laboratory 
Sample No. 77-2600 77-2601 77-2602 77-2603 77-2604 77-260! 

Field 
Sample No. 76-7(4)-63 76-7(4)-64 76-7(4)-65 76-7(4)-66 76-7(4)-67 76-7(4)- ! 

Major Elements in weight percent 

S i0 2 47.30 49.80 47.80 47.00 48.70 49.50 

A1 2 0 3 14.70 13.30 14.10 13.90 15.10 15.30 
F e 2 0 3 3.56 3.77 ' 4.99 3.42 3.99 4.03 

FeO 9.26 9.90 7.49 8.69 7.49 8.53 

MgO 7.88 7.27 7.04 6.89 5.39 4.64 

CaO 11.10 9.62 11.10 10.90 11.30 10.80 

Na20 1.14 2.18 0.51 0.00 0.09 0.16 

K 20 0.00 0.00 0.00 0.00 0.00 0.00 

T i 0 2 0.86 1.10 0.86 0.83 0.87 0.89 

P2O5 0.06 0.08 0.06 0.06 0.07 0.06 

S 0.22 0.09 0.17 0.01 0.01 0.02 

MnO 0.22 0.21 0.19 0.23 0.21 0.27 
C0 2 0.32 0.16 1.94 4.08 2.72 2.12 
H20+ 2.71 2.49 3.19 4.31 3.63 3.59 

H 20- 0.24 0.26 0.33 0.34 0.31 0.27 
TOTAL 99.50 100.20 99.70 100.70 99.90 100.20 
Specific 3.00 3.01 2.96 2.89 2.93 2.97 
Gravity 



TABLE 5: (Cont'd) 

Laboratory 
Sample No. 77-2670 77-2671 77-2672 77-2673 77-2674 77-2676 77-2678 77-2677 77-2679 76 

Field 
Sample No. 76-7(4)-164 76-7(4)-165 76-7(4)-167 76-7(4)-168 76-7(4)-169 76-7(4)-171 76-7(4)-173 76-7(4)-172 76-7(4)-174 76-7(< 

Trace Elements in parts per mi l l ion 

Ba 60 60 70 70 50 70 40 40 30 40 

Co 50 45 45 45 50 45 50 50 50 55 

Cr 280 275 370 160 340 360 370 280 360 315 

Cu 145 60 20 65 140 90 140 65 130 110 

Ga 10 15 10 15 15 15 15 15 15 15 

Li 10 15 6 10 20 15 8 10 6 10 

Ni 125 95 145 80 160 150 145 150 160 175 

Pb <10 155 15 <10 <10 <10 <10 15 30 25 

Sc 35 45 45 25 45 40 40 40 35 40 

Sn <3 20 <3 <3 <3 <3 <3 <3 <3 <3 

Sr 90 70 120 120 90 140 90 90 130 90 

V 300 400 450 150 350 300 350 350 300 500 

Y 30 20 20 20 20 20 20 20 10 10 

Zn 100 95 95 110 95 90 80 100 80 95 

Zr 50 50 50 30 40 40 50 50 30 40 



TABLE 5: (Cont'd) 

Laboratory 
Sample No. 76-2681 76-2682 76-2683 76-2684 76-2610 76-2611 77-2606 77-2607 77-2608 77-i 

Field 
Sample No. 76-7(4)-176 76-7(4)-177 76-7(4)-178 76-7(4)-179 76-7(4)-73 76-7(4)-74 76-7(4)-69 76-7(4)-70 76-7(4)-71 76-7(< 

Trace Elements in parts per mi l l ion 

Ba 40 40 30 280 40 30 40 40 30 50 

Co 50 45 50 55 45 40 45 35 45 50 

Cr 335 250 230 310 245 250 75 115 330 165 

Cu 95 95 70 155 145 105 145 10 105 130 

Ga 15 15 15 15 15 15 20 15 15 15 

Li 7 6 8 15 8 8 9 8 10 6 

Ni 140 105 115 140 95 95 45 45 125 120 

Pb <10 <10 <10 20 45 25 <10 <10 25 <10 

Sc 40 40 40 40 45 45 90 50 50 45 

Sn <3 <3 <3 <3 6 <3 <3 <3 <3 <3 

Sr 90 140 90 90 80 130 90 140 100 90 

V 450 500 400 450 200 250 300 250 200 200 

Y" 20 30 20 20 30 30 20 20 20 20 

Zn 125 105 105 110 105 105 75 50 90 85 

Zr 50 60 60 60 60 70 30 40 50 50 



TABLE 5: (Cont'd) 

Laboratory 
Sample No. 77-2612 77-2613 77-2614 77-2625 77-2616 77-2626 77-2627 77-2620 77-2621 77-; 

Field 
Sample No. 76-7(4)-75 76-7(4)-76 76-7(4)-77 76-7(4)-88 76-7(4)-79 76-7(4)-89 76-7(4)-90 76-7(4)-83 76-7(4)-84 76-7 (-

Trace Elements 1n parts per mi l l ion 

Ba 40 40 30 60 30 20 30 20 40 30 

Co 45 45 45 45 45 45 45 50 55 55 

Cr 270 50 270 160 305 275 125 265 250 210 

Cu 105 145 150 105 130 155 135 160 165 145 

Ga 10 20 15 15 15 15 9 15 15 15 

Li 6 7 6 10 6 8 9 5 6 10 

Ni 95 40 140 75 90 115 55 90 75 210 

Pb 60 15 55 <10 10 <10 100 30 <10 <10 

Sc 50 60 45 40 45 40 50 50 50 35 

Sn 6 <3 8 <3 <3 <3 10 <3 <3 <3 

Sr 80 50 100 120 140 110 180 110 90 90 

V 200 350 250 250 250 250 300 300 300 200 

Y 20 20 20 20 25 20 20 20 20 20 

Zn 90 125 90 105 30 90 105 115 100 80 

Zr 50 80 40 60 90 50 50 50 70 40 



TABLE 5: (Cont'd) 

Laboratory 
Sample No. 77-2619 77-2617 77-2618 77-2623 77-2634 77-2598 77-2596 77-2597 77-2595 77-; 

Field 
Sample No. 76-7(4)-82 76-7(4)-80 76-7(4)-81 76-7(4)-86 76-7(4)-87 76-7(4)-35 76-7(4)-33 76-7(4)-34 76-7(4)-32 76-7 (< 

Trace Elements in parts per mi l l ion 

Ba 20 40 20 20 30 60 60 60 40 30 

Co 45 50 40 45 45 50 50 50 50 45 

Cr 225 245 100 355 415 390 180 300 330 280 

Cu 170 140 65 120 160 145 100 135 160 145 

Ga 15 15 20 15 15 15 15 15 15 15 

Li 8 6 6 6 8 6 6 7 5 10 

Ni 80 125 55 140 165 160 95 130 110 140 

Pb 25 15 <10 20 <10 25 <10 <10 <10 15 

Sc 45 45 40 45 45 45 45 45 45 40 

Sn <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

Sr 120 140 190 100 100 140 90 120 120 50 

V 300 250 300 200 250 200 250 250 300 250 

Y 20 30 50 20 20 20 30 20 20 20 

Zn 100 90 135 85 90 90 110 100 100 75 

Zr 80 90 180 40 40 40 80 50 70 50 



TABLE 5: (Cont'd) 

Laboratory 
Sample No. 77-2593 77-2592 77-2591 77-2590 77-2589 77-2588 77-2587 77-2586 77-2585 77-; 

Field 
Sample No. 76-7(4)-30 76-7(4)-29 76-7(4)-28 76-7(4)-27 76-7(4)-26 76-7(4)-25 76-7(4)-24 76-7(4)-23 76-7(4)-22 76-7(' 

Trace Elements in parts per mi l l ion 

Ba 70 30 50 40 40 70 40 60 50 60 

Co 55 45 50 50 55 55 55 55 50 55 

Cr 310 390 245 990 240 235 235 200 375 265 

Cu 250 115 145 70 165 185 145 175 145 145 

Ga 15 15 15 10 15 15 15 15 15 15 

Li 8 10 6 15 15 20 8 8 6 10 

Ni 225 155 140 375 130 135 155 70 120 170 

Pb 10 <10 <10 <10 <10 10 15 <10 <10 20 

Sc 45 45 45 25 40 50 45 50 50 45 

Sn <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

Sr 90 90 100 80 100 110 90 100 100 90 

V 250 250 250 150 200 300 250 300 250 250 

Y 20 20 20 10 10 20 20 20 20 20 

Zn 95 85 100 80 105 100 100 105 100 95 

Zr 50 40 40 50 30 60 50 60 40 40 



TABLE 5: (Cont'd) 

Laboratory 
Sample No. 77-2582 77-2580 77-2579 77-2583 77-2578 77-2577 77-2576 77-2575 77-2574 77-; 

Field 
Sample No. 76-7(4)-19 76-7(4)-17 76-7(4)-16 76-7(4)-20 76-7(4)-15 76-7(4)-14 76-7(4)-13 76-7(4)-12 7 6 - 7 ( 4 ) - l l 76-7 (< 

Trace Elements in parts per mi l l ion 

Ba 30 30 30 60 30 30 80 30 60 60 

Co 55 55 50 50 50 55 50 50 50 50 

Cr 240 350 350 360 290 290 365 290 290 290 

Cu 155 155 130 135 155 160 175 140 160 155 

Ga 15 15 15 15 15 15 15 15 15 15 

Li 8 7 6 8 6 6 7 6 8 8 

Ni 150 145 140 105 155 165 130 165 150 155 

Pb 10 80 180 130 <10 <10 470 <10 <10 75 

Sc 50 45 50 50 50 50 45 50 45 45 

Sn <3 7 20 15 <3 <3 60 <3 <3 10 

Sr 140 110 100 130 140 180 70 120 150 110 

V 250 250 250 250 300 300 250 250 250 250 

Y 20 20 20 10 20 10 5 20 20 10 

Zn 95 100 100 95 100 100 95 95 95 95 

Zr 40 40 40 40 40 50 40 40 30 30 



TABLE 5: (Cont'd) 

Laboratory 
Sample No. 77-2572 77-2571 77-2570 77-2569 77-2568 77-2567 77-2566 77-2564 77-2565 77-1 

Field 
Sample No. 76-7(4)-9 76-7(4)-8 76-7(4)-7 76-7(4)-6 76-7(4)-5 76-7(4)-4 76-7(4)-3 76 -7 (4 ) - l 76-7(4)-2 76-7(< 

Trace Elements in parts per mi l l ion 

Ba 40 280 30 40 30 40 60 40 40 50 

Co 50 50 50 50 50 55 50 55 50 45 

Cr 290 280 290 285 290 305 300 380 290 250 

Cu 145 140 150 155 110 110 165 150 135 180 

Ga 15 15 20 15 15 15 15 15 15 15 

Li 9 20 8 6 7 8 10 6 4 15 

Ni 155 155 150 150 150 160 160 120 150 110 

Pb 20 245 20 20 285 15 260 115 25 15 

Sc 50 45 50 50 50 50 50 45 45 45 

Sn <3 30 <3 <3 35 <3 30 15 <3 <3 

Sr 170 30 NA 110 110 180 110 140 120 40 

V 400 500 400 400 450 450 400 300 300 200 

Y 20 10 NA 10 10 20 10 20 20 20 

Zn 130 95 100 105 95 100 90 95 100 100 

Zr 50 50 NA 40 40 40 50 40 50 50 



TABLE 5: (Cont'd) 

Laboratory 
Sample No. 77-2600 77-2601 77-2602 77-2603 77-2604 77-; 

Field 
Sample No. 76-7(4)-63 76-7(4)-64 76-7(4)-65 76-7(4)-66 76-7(4)-67 76-7(< 

Trace Elements in parts per mi l l ion 

Ba 50 30 30 30 20 30 

Co 50 40 50 45 50 50 

Cr 355 170 370 355 290 300 

Cu 160 165 165 140 135 155 

Ga 15 15 15 20 15 15 

Li 7 6 6 10 15 8 
Ni 140 65 125 125 165 165 

Pb 15 <10 15 10 <10 <10 

Sc 50 50 45 50 45 50 

Sn <3 <3 <3 <3 <3 <3 

Sr 110 100 200 130 160 130 

V 200 250 200 200 200 250 

Y 20 20 20 20 20 30 
Zn 100 110 90 90 90 95 
Zr 50 60 40 40 50 50 



TABLE 5: (Cont'd) 

Laboratory 

Sample No. 77-2605 77-2604 

Field 
Sample No. 76-7(4)-68 76-7(4)-67 

Normative Mi 
Apatite 0.14 0.16 
Pyrrhotite 0.08 0.04 
Ilmenite 1.37 1.35 
Orthoclase 0.07 0.07 
Albite 1.59 0.09 
Anorthite 45.39 45.49 
Corundum 0.00 0.00 
Acmite 0.00 0.00 
Magnetite 2.77 2.76 
Hematite 0.00 0.00 
W o l l a s t o n i t e °-00 0.00 
Enstatite 11.51 12.84 
Fer ros i l i te 11.63 9.75 
Quartz 14.67 13.56 
Oiopside 5.36 7.44 
Forsterite 0.00 0.00 
Fayalite 0.00 0.00 
Nepheline 0.00 0.00 
Leucite 0.00 0.00 
Hedenberglte 5.42 5.65 
Calcite 0.00 0.00 

77-2603 77-2602 77-2601 

76-7(4)-66 76-7(4)-65 76-7(4)-i 

neralogy in Molecular Weight 
0.13 0.14 0.17 
0.04 0.64 0.33 
1.23 1.31 1.60 
0.06 0.06 0.06 
0.09 5.00 20.48 

29.83 39.44 27.74 
4.10 0.00 0.00 
0.00 0.00 0.00 
2.59 2.69 2.84 
0.00 0.00 0.00 
0.00 0.00 0.00 

20.19 16.28 15.84 
13.30 10.16 10.77 
17.47 8.24 2.82 
0.00 9.86 10.32 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 6.16 7.01 

10.96 0.00 0.00 

77-2600 

76-7(4)-63 

0.13 
0.81 
1.27 
0.06 

10.82 
36.96 
0.00 
0.00 
2.61 
0.00 
0.00 

17.81 
10.44 

2.64 
10.37 
0.00 
0.00 
0.00 
0.00 
6.08 
0.00 



TABLE 5: (Cont'd) 

Laboratory 
Sample No. 77-2609 77-2608 77-2607 

Field 
Sample No. 76--7(4)-72 76-7(4)-71 76-7(4)-; 

Apatlte 0.13 0.15 0.11 
Pyrrhotite 0.04 0.07 0.04 
1lmenite 1.12 1.41 1.52 
Orthoclase 0.62 0.12 0.38 
Albite 18.41 19.27 28.26 
Anorthite 30.68 33.23 26.58 
Corundum 0.00 0.00 0.00 
Acmite 0.00 0.00 0.00 
Magnetite 2.47 2.71 2.80 
Hematite 0.00 0.00 0.00 

W o l l a s t o n i t e 0.00 0.00 0.00 
Enstatite 17.55 12.38 6.99 
Ferros i l i te 10.41 7.65 4.40 
Quartz 0.00 0.00 0.00 
Diopside 10.89 10.25 15.25 
Forsterlte 0.77 3.97 2.49 
Fayalite 0.46 2.46 1.57 
Nepheline 0.00 0.00 0.00 
Leucite 0.00 0.00 0.00 
Hedenbergite 6.46 6.34 9.61 
Calcite 0.00 0.00 0.00 

77-2606 77-2611 

76-7(4)-69 76-7(4)-74 

Normative Mineralogy In 
0.11 0.17 
0.07 0.07 
1.29 1.58 
0.38 0.49 

15.45 18.99 
31.25 32.98 

0.00 0.00 
0.00 0.00 
2.65 2.82 
0.00 0.00 
0.00 0.00 

11.76 15.58 
6.70 9.76 
6.94 0.56 

14.91 10.45 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
8.49 6.55 
0.00 0.00 

77-2610 77-2684 77-2683 77-2682 77-2681 

76-7(4)-73 76-7(4)-179 76-7(4)-178 76-7(4)-177 76-7(4)-176 

Molecular Weight 
0.18 0.19 0.19 0.17 0.15 
0.29 0.11 0.04 0.07 0.21 
1.53 1.51 1.73 1.50 1.40 
0.62 4.03 0.73 0.91 0.30 

16.98 20.97 19.13 27.32 19.47 
33.80 20.31 32.58 27.52 31.99 
0.00 6.28 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
2.79 1.31 2.68 2.74 2.65 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

14.25 10.61 19.58 0.00 14.31 
9.58 12.80 11.89 0.00 7.80 
0.00 8.91 0.75 0.00 0.00 

11.09 0.00 6.67 14.95 10.53 
0.86 0.00 0.00 7.63 3.53 
0.58 0.00 0.00 5.28 1.93 
0.00 0.00 0.00 1.55 0.00 
0.00 0.00 0.00 0.00 0.00 
7.46 0.00 4.05 10.35 5.74 
0.00 12.96 0.00 0.00 0.00 



TABLE 5: (Cont'd) 

Laboratory 
Sample No. 77-2581 77-2585 77-2586 77-2587 77-2588 77-2589 77-2590 77-2591 77-2592 77-25! 

Field 
Sample No. 76-7(4)-18 76-7(4)-22 76-7(4)-23 76-7(4)-24 76-7(4)-25 76-7(4)-26 76-7(4)-27 76-7(4)-28 76-7(4)-29 76-7(4)-: 

Normative Mineralogy 1n Molecular Weight 
Apatite 0.16 0.15 0.17 0.09 0.18 0.14 0.11 0.15 0.11 0.13 
Pyrrhotite 0.04 0.36 0.94 0.29 0.15 0.15 0.07 0.29 0.04 0.33 
Ilmenite 1.36 1.28 1.57 1.21 1.21 1.31 0.84 1.30 1.25 1.27 
Orthoclase 0.06 0.06 0.19 0.06 0.06 0.06 0.06 0.06 0.06 0.25 
Albite 13.96 16.82 19.53 15.41 12.20 2.06 10.68 21.98 15.28 13.93 
Anorthite 36.61 32.95 28.64 34.54 36.50 41.65 31.33 30.67 34.67 35.26 
Corundum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Acmi te 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Magnetite 2.69 2.61 2.82 2.55 2.58 2.69 2.28 2.63 2.37 2.60 
Hematite 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
W o l l a s t o n i t e 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Enstatite 25.05 14.97 15.04 16.22 16.58 15.74 28.01 14.27 20.03 19.47 
Ferros i l i te 12.99 9.37 9.58 10.00 10.56 10.91 8.45 10.15 9.32 10.39 
Quartz 2.01 0.66 0.99 0.41 2.08 7.44 0.00 0.00 4.51 0.01 
Diopside 3.34 12.77 12.54 11.89 10.94 10.54 8.07 9.83 8.43 10.67 
Forsteri te 0.00 0.00 0.00 0.00 0.00 0.00 5.88 0.97 0.00 0.00 
Fayalite 0.00 0.00 0.00 0.00 0.00 0.00 1.77 0.69 0.00 0.00 

Nephellne 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Leucite 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Hedenbergite 1.73 7.99 7.99 7.33 6.97 7.31 2.43 6.99 3.93 5.70 
Calcite 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 



TABLE 5: (Cont'd) 

Laboratory 
Sample No. 77-2594 77-2595 77-2597 77-2596 77-2598 77-2624 77-2623 77-2618 77-2617 77-26 

Field 
76-7(4)-! Sample No. 76-7(4)-31 76-7(4)-32 76-7(4)-34 76-7(4)-33 76-7(4)-35 76-7(4)-87 76-7(4)-86 76-7(4)-81 76-7(4)-80 76-7(4)-! 

Normative Mineralogy in Molecular Weight 
Apatite 0.11 0.15 0.15 0.17 0.13 0.13 0.11 0.42 0.15 0.19 
Pyrrhotite 0.04 0.51 0.18 0.29 0.11 0.55 0.11 0.67 0.65 0.19 
Ilmenite 1.15 1.41 1.33 1.68 1.16 1.23 1.10 2.94 1.30 1.47 

Orthoclase 0.06 0.06 0.06 0.12 0.06 0.06 0.06 0.05 0.06 0.07 
Albite 18.44 15.59 11.38 34.33 21.07 18.57 14.07 14.23 19.70 13.57 
Anorthite 15.66 35.39 36.83 26.05 32.37 35.32 34.69 32.81 32.07 37.20 
Corundum 6.54 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Acmi te 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Magnetite 2.34 2.71 2.63 2.90 2.50 2.57 2.45 3.87 2.61 2.85 
Hematite 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

W o l l a s t o n i t e ° - 0 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Enstatite 23.59 14.03 17.00 8.98 12.11 18.46 16.34 11.14 16.22 16.37 
Fer ros i l i te 11.56 9.23 8.80 6.76 5.92 10.99 8.59 9.88 9.61 13.00 

Quartz 9.24 0.71 1.55 0.00 0.00 1.30 0.91 7.71 0.00 4.37 
Diopside 0.00 12.19 13.23 6.22 11.82 6.79 14.15 8.63 10.69 5.98 
Forsterite 0.00 0.00 0.00 4.46 4.69 0.00 0.00 0.00 0.38 0.00 
Fayalite 0.00 0.00 0.00 3.36 2.29 0.00 0.00 0.00 0.22 0.00 

Nepheli ne 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Leucite 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Hedenbergite 0.00 8.02 6.85 4.68 5.78 4.04 7.44 7.65 6.33 4.74 
Calcite 11.27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 



TABLE 5: (Cont'd) 

Laboratory 
Sample No. 77-2573 77-2574 77-2575 77-2576 77-257; 

Field 
Sample No. 76- 7(4)-10 7 6 - 7 ( 4 ) - l l 76-7(4)-12 76-7(4)-13 76-7(4) - : 

Normative Mineralogy 
Apatlte 0.13 0.09 0.13 0.14 0.13 
Pyrrhotite 0.74 0.36 0.40 0.30 0.22 
Ilmenite 1.24 1.29 1.23 1.28 1.25 
Orthoclase 0.06 0.06 0.06 0.13 0.06 
Albite 7.19 16.48 10.32 10.29 9.82 
Anorthite 39.27 33.76 36.85 36.97 38.12 
Corundum 0.00 0.00 0.00 0.00 0.00 
Acmi te 0.00 0.00 0.00 0.00 0.00 
Magnetite 2.60 2.61 2.58 2.64 2.58 
Hematite 0.00 0.00 0.00 0.00 0.00 
W o l l a s t o n i t e 0.00 0.00 0.00 0.00 0.00 
Enstatite 14.66 18.61 17.78 12.12 19.03 
Fer ros i l i te 9.46 9.96 10.28 8.93 11.31 
Quartz 6.88 0.00 2.34 5.34 2.32 
Diopside 10.79 10.53 11.42 12.60 9.50 
Forsterite 0.00 0.40 0.00 0.00 0.00 
Fayalite 0.00 0.21 0.00 0.00 0.00 
Nepheline 0.00 0.00 0.00 0.00 0.00 
Leucite 0.00 0.00 0.00 0.00 0.00 
Hedenbergite 6.96 5.63 6.61 9.27 5.65 
Calcite 0.00 0.00 0.00 0.00 0.00 

77-2578 77-2583 77-2579 77-2580 77-2582 

76-7(4)-15 76-7(4)-20 76-7(4)-16 76-7(4)-17 76-7(4)-19 

Molecular Weight 
0.07 0.13 0.16 0.07 0.13 
0.22 0.14 0.11 0.07 0.58 
1.26 1.32 1.24 1.17 1.26 
0.06 0.06 0.06 0.06 0.06 
9.06 15.03 7.60 9.64 19.35 

37.49 33.03 38.54 37.16 31.92 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
2.59 2.63 2.59 2.53 2.57 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

20.48 15.94 14.75 14.79 17.49 
11.48 9.28 9.16 8.37 9.95 
4.85 2.90 3.61 1.91 0.00 
7.97 12.36 13.68 15.47 9.44 
0.00 0.00 0.00 0.00 1.21 
0.00 0.00 0.00 0.00 0.69 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
4.47 7.20 8.50 8.76 5.37 
0.00 0.00 0.00 0.00 0.00 



TABLE 5: (Cont'd) 

Laboratory 
Sample No. 77-2680 77-2679 77-2677 77-2678 77-2676 77-2674 77-2673 77-2672 77-2671 77-26; 

Field 
Sample No. 76-7(4)-175 76-7(4)-174 76-7{4)-172 76-7(4)-173 76-7(4)-171 76-7(4)-169 76-7(4)-168 76-7(4)-167 76-7(4)-165 76-7(4)-

Normative Mineralogy in Molecular Weight 
Apatite 0.13 0.13 0.15 0.13 0.15 0.15 0.13 0.15 0.13 0.15 
Pyrrhotite 0.39 0.43 0.39 0.71 0.18 0.54 0.32 0.04 0.14 0.25 
Ilmenite 1.21 1.04 1.26 1.18 1.30 1.19 1.27 1.41 1.13 1.22 
Orthoclase 0.67 0.43 0.24 0.42 1.09 1.46 2.79 1.38 2.05 1.53 
Albi te 17.43 13.55 12.89 12.86 22.31 13.84 20.87 21.86 18.08 18.62 
Anorthite 31.38 38.13 39.07 39.70 28.77 34.15 31.48 29.92 31.85 32.72 
Corundum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Acmite 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Magnetite 2.51 2.10 2.55 1.96 2.58 2.50 2.03 2.65 1.28 2.53 
Hematite 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

W o l l a s t o n i t e ° - 0 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Enstatite 14.54 14.97 18.86 17.80 8.12 12.63 0.00 10.27 14.93 14.69 
Ferros i l i te 7.12 7.85 10.99 9.45 4.87 7.56 0.00 6.63 8.71 9.28 
Quartz 0.00 0.02 0.00 0.78 0.00 0.00 0.00 0.00 0.00 0.12 
Diopside 10.43 14.00 8.58 9.81 15.58 14.30 13.73 12.40 11.50 11.58 
Forsteri te 6.10 0.00 0.02 0.00 3.58 1.96 12.11 3.21 2.22 0.00 
Fayal i te 2.99 0.00 0.01 0.00 2.15 1.17 7.09 2.07 1.30 0.00 
Nepheline 0.00 0.00 0.00 0.00 0.00 0.00 0.15 0.00 0.00 0.00 
Leucite 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0G 0.00 0.00 
Hedenbergite 5.11 7.35 5.00 5.21 9.33 8.56 8.04 8.01 6.71 7.32 
Calcite 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 



TABLE 5: (Cont'd) 

Laboratory 
Sample No. 77-2599 77-2565 77-2564 77-2566 77-2567 77-2568 77-2569 77-2570 77-2571 77-25 

Field 
Sample No. 76-7(4)-62 76-7(4)-2 76-7(4) - l 76-7(4)-3 76-7(4)-4 76-7(4)-5 76-7(4)-6 76-7(4)-7 76-7(4)-8 76-7(4)- ' 

Normative Mineralogy 1n Molecular Weight 
Apatite 0.20 0.13 0.16 0.16 0.15 0.13 0.13 0.14 0.13 0.14 
Pyrrhotite 0.04 0.15 0.42 0.15 0.07 0.11 0.19 0.07 0.07 0.26 
Ilmenite 1.46 1.23 1.26 1.31 1.31 1.25 1.21 1.30 1.25 1.28 
Orthoclase 0.19 0.06 0.06 0.52 0.86 0.06 0.06 0.06 9.19 0.57 
Albite 41.64 12.21 1.37 12.56 18.25 16.48 10.00 7.39 0.09 2.71 
Anorthite 26.74 35.91 41.91 38.13 31.57 33.99 36.06 39.47 8.23 41.47 
Corundum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 11.26 0.00 
Acmi te 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Magnetite 1.60 2.58 2.66 2.70 2.62 2.59 2.59 2.67 1.79 2.65 
Hematite 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
W o l l a s t o n i t e 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Enstatite 7.85 16.57 15.34 10.87 20.87 16.40 14.15 17.29 20.07 18.04 
Ferrosil i t e 7.72 9.84 10.12 6.95 11.36 9.57 8.84 11.69 15.14 11.99 
Quartz 0.00 3.54 9.64 7.47 1.35 0.35 3.42 6.84 19.31 9.33 
Diopside 1.64 11.16 10.27 11.70 7.51 12.05 14.37 7.80 0.00 6.94 
Forsteri te 4.69 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Fayalite 4.60 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Nepheli ne 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Leuci te 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Hedenbergite 1.61 6.62 6.78 7.48 4.08 7.03 8.98 5.27 0.00 4.61 
Calci te 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 13.47 0.00 



TABLE 5: (Cont'd) 

Laboratory 
77-2621 Sample No. 77-2622 77-2621 77-2620 77-2627 77-2621 

Field 
Sample No. 76--7(4)-85 76-7(4)-84 76-7(4)-83 76-7(4)-90 76-7(4)- ! 

Normative Mineralogy 
Apatite 0.16 0.18 0.18 0.18 0.13 
Pyrrhotite 0.77 0.65 0.15 0.04 0.07 
Ilmenite 1.07 1.48 1.48 1.44 1.41 
Orthoclase 0.06 0.25 0.12 0.06 0.37 
Albite 15.46 15.73 16.59 6.48 21.69 
Anorthite 11.39 31.97 33.39 38.74 31.16 
Corundum 7.04 0.00 0.00 0.00 0.00 
Acmite 0.00 0.00 0.00 0.00 0.00 
Magnetite 1.43 2.75 2.76 2.77 2.70 
Hematite 0.00 0.00 0.00 0.00 0.00 
W o l l a s t o n i t e 0.00 0.00 0.00 0.00 0.00 
Enstatite 25.87 16.14 10.09 15.72 13.40 
Fer ros i l i te 14.16 10.71 8.03 12.76 7.02 
Quartz 8.40 3.15 0.00 6.52 0.00 
Diopside 0.00 10.22 12.78 8.45 10.95 
Forsterite 0.00 0.00 2.38 0.00 3.51 
Fayalite 0.00 0.00 1.89 0.00 1.84 
Nepheline 0.00 0.00 0.00 0.00 0.00 
Leucite 0.00 0.00 0.00 0.00 0.00 
Hedenbergite 0.00 6.78 10.17 6.86 5.73 
Calcite 14.19 0.00 0.00 0.00 0.00 

77-2616 77-2625 77-2614 77-2613 77-2612 

76-7(4)-79 76-7(4)-88 76-7(4)-77 76-7(4)-76 76-7(4)-75 

Molecular Weight 
0.18 0.20 0.15 0.20 0.11 
0.07 0.07 0.07 0.11 0.22 
1.44 1.69 1.24 1.87 1.06 
0.06 1.18 0.06 0.12 0.31 

14.42 19.64 12.55 32.99 11.44 
36.89 33.58 37.58 9.57 34.70 
0.00 0.00 0.00 5.86 0.00 
0.00 0.00 0.00 0.00 0.00 
2.75 2.91 2.58 1.89 2.44 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

16.35 17.01 15.16 13.25 17.05 
10.05 11.46 9.28 12.58 9.98 
4.20 0.31 3.03 11.54 3.82 
8.41 7.14 11.34 0.00 11.89 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
5.17 4.81 6.94 0.00 6.97 
0.00 0.00 0.00 10.03 0.00 



TABLE 5 ; ( C o n t ' d ) 

F i e l d 
S a m p l e N o . 

L a b o r a t o r y 
S a m p l e N o . T h i n S e c t i o n M i n e r a l o g y ( E s t i m a t e d P e r c e n t ) + + T e x t u r e ( T h i n S e c t i o n ) 

7 6 - 7 ( 4 J - 1 7 5 7 7 - 2 6 8 0 C h l o r i t e ( 5 ) + E p i d o t e ( 2 ) + H o r n b l e n d e ( 6 5 ) + M a g n e t i t e ( 5 ) + P l a g i o c l a s e ( 1 0 ) 
+ Q u a r t z ( 1 0 ) 

P o r p h y r i t i c , B l a s t i c / O p h l t i c 

7 6 - 7 ( 4 ) - 1 7 4 7 7 - 2 6 7 9 E p i d o t e ( 5 ) + H o r n b l e n d e ( 6 0 ) + M a g n e t i t e ( 1 0 ) + P l a g i o c l a s e ( 2 4 ) + Q u a r t z ( 1 ) S c h i s t o s e 

7 6 - 7 ( 4 ) - 1 7 2 7 7 - 26 7 7 H o r n b l e n d e ( 5 0 ) + M a g n e t i t e ( 1 0 ) + P l a g i o c l a s e (&N55-35) + Q u a r t z ( 5 ) P l l o t a x t i c , F o l i a t e d 1 
M 

7 6 - 7 ( 4 ) - 1 7 3 7 7 - 26 7 8 H e m a t i t e ( 1 ) + H o r n b l e n d e ( 5 0 ) + M a g n e t i t e ( 1 0 ) + P l a g i o c l a s e ( A N 7 8 - 4 ( ) ) S c h i s t o s e 
tv> 
0 
1 

7 6 - 7 ( 4 ) - 1 7 1 7 7 - 2 6 7 6 * 

7 6 - 7 ( 4 ) - 1 6 9 7 7 - 26 7 4 * 

7 6 - 7 ( 4 ) - 1 6 8 7 7 - 2 6 7 3 C a r b o n a t e ( 2 ) + C l i n o z o i s i t e ( 2 ) + H e m a t i t e ( 2 ) + H o r n b l e n d e (6 5 ) + P o t a s s i c 
F e l d s p a r ( < 1 ) + M a g n e t i t e ( 2 ) + P l a g i o c l a s e ( 3 0 ) 

S c h i s t o s e 

7 6 - 7 ( 4 ) - 1 6 7 77 - 26 7 2 C h l o r i t e ( 1 ) + H o r n b l e n d e ( 5 0 ) + P o t a s s i c F e l d s p a r ( 2 0 ) + P l a g i o c l a s e ( A N 5 0 - 2 7 ) 
+ S p h e n e ( 2 ) 

M a s s i v e ( p o t a s s i c m e t a ­
s o m a t i s m ) 

7 6 - 7 ( 4 ) - 1 6 5 7 7 - 2 6 7 1 E p i d o t e ( 1 ) + H e m a t i t e ( 1 ) + H o r n b l e n d e ( 6 5 ) + P o t a s s i c F e l d s p a r ( 1 ) + 
M a g n e t i t e ( 2 ) + P l a g i o c l a s e ^ 3 3 - 3 0 ) + Q u a r t z ( 1 ) 

M a s s i v e E q u i g r a n u l a r 
( p o t a s s i c m e t a s o m a t i s m ) 

7 6 - 7 ( 4 1 - 1 6 4 77 - 26 7 0 C a r b o n a t e ( 1 ) + E p i d o t e ( 1 ) + H e m a t i t e ( 1 ) + H o r n b l e n d e (6 5 ) + M a g n e t i t e ( 1 ) 
+ P l a g i o c l a s e ( 3 0 ) 

S c h i s t o s e 

7 6 - 7 ( 4 ) - 7 2 7 7 - 2 6 09 C h l o r i t e ( 1 5 ) + I r o n O x i d e s ( 6 ) + O p a q u e s ( 5 ) + Q u a r t z ( 1 0 ) + S p h e n e ( 4 ) + 
T r e m o l i t e - A c t l n o l i t e ( 3 5 ) 

P o r p h y r i t i c ( T r e m o l i t e 
A c t l n o l i t e ) 

N o t e s : * No i n f o r m a t i o n a v a i l a b l e . 
+ + T o t a l P e r c e n t sums t o a p p r o x i m a t e l y 1 0 0 . 



TABLE 5 : ( C o n t ' d ) 

F i e l d L a b o r a t o r y 
S a m p l e H o . S a m p l e N o . T h i n S e c t i o n M i n e r a l o g y ( E s t i m a t e d P e r c e n t ) + + T e x t u r e ( T h i n S e c t i o n ) 

7 6 - 7 ( 4 1 - 7 1 7 7 - 3 6 0 8 C a r b o n a t e ( 2 ) + C l i n o z o i s i t e ( 5 ) + C h l o r i t e ( 1 3 ) + E p i d o t e ( 1 3 ) + Opaques ( 2 ) + E q u i g r a n u l a r , M a s s i v e 
P l a g i o c l a s e ( 2 0 ) + Q u a r t z ( 5 ) + T r e m o l i t e - A c t i n o l l t e ( 4 0 ) 

7 6 - 7 ( 4 ) - 7 0 7 7 - 2 6 0 7 C a r b o n a t e ( 1 0 ) + C h l o r i t e ( 1 5 ) + E p i d o t e ( 3 ) + H o r n b l e n d e ( 2 0 ) + Opaques ( 1 ) + 
P l a g i o c l a s e ( 3 3 ) + Q u a r t z ( 1 5 ) + T r e m o l i t e - A c t i n o l l t e ( 1 ) 

M a s s i v e , E q u i g r a n u l a r 

7 6 - 7 ( 4 ) - 6 9 7 7 - 2 6 0 6 C a r b o n a t e ( 1 ) + C l i n o z o i s i t e ( < 1 ) + E p i d o t e ( 3 ) + H o r n b l e n d e ( 4 5 ) + P l a g i o c l a s e 
( 3 3 ) + Q u a r t z ( 2 ) + S p h e n e ( 2 ) 

Quench T e x t u r e s 

7 6 - 7 ( 4 ) - 7 4 7 7 - 2 6 1 1 C a r b o n a t e ( < 1 ) + C h l o r i t e ( 1 5 ) + C l i n o z o i s i t e ( < 1 ) + H o r n b l e n d e ( 4 5 ) + 
M a g n e t i t e ( 3 ) + P l a g i o c l a s e ( 1 0 ) + Q u a r t z ( 2 0 ) + S p h e n e ( 7 ) 

P o r p h y r o b l a s t i c ( H o r n b l e n d e ) 
S c h i s t o s e 

7 6 - 7 ( 4 ) - 7 3 7 7 - 2 6 1 0 C h l o r i t e ( 5 ) + C u m m i n g t o n i t e ( 4 5 ) + E p i d o t e ( 2 ) + I r o n O x i d e s ( 1 5 ) + O p a q u e s ( 5 ) 
+ Q u a r t z ( 1 8 ) + Sphene ( 1 0 ) 

P o r p h y r o b l a s t i c 
( C u m m i n g t o n i t e ) , F o l i a t e d 

7 6 - 7 ( 4 ) - 1 7 9 7 7 - 2 6 8 4 C a r b o n a t e ( 9 ) + C h l o r i t e ( 3 0 ) + C l i n o z o i s i t e ( 5 ) + E p i d o t e ( 1 ) + M a g n e t i t e ( 5 ) 
+ P l a g i o c l a s e ( 1 0 ) + Q u a r t z ( 4 0 ) 

T u f f a c e o u s , F o l i a t e d 

7 6 - 7 ( 4 ) - 1 7 8 7 7 - 2 6 8 3 C h l o r i t e ( 3 0 ) + C l i n o z o i s i t e ( 2 ) + E p i d o t e ( 1 ) + H e m a t i t e ( 5 ) + H o r n b l e n d e ( 2 5 ) 
+ P l a g i o c l a s e ( 2 2 ) + Q u a r t z ( 1 5 ) 

P o r p h y r o b l a s t i c 
( H o r n b l e n d e ) , S c h i s t o s e 

7 6 - 7 ( 4 1 - 1 7 7 7 7 - 2 6 8 2 C a r b o n a t e ( 1 0 ) + H o r n b l e n d e ( 6 0 ) + M a g n e t i t e ( 1 0 ) + P l a g i o c l a s e ( 1 0 ) + 
Q u a r t z ( 1 0 ) 

F o l i a t e d 

7 6 - 7 ( 4 ) - 1 7 6 7 7 - 2 6 8 1 C a r b o n a t e ( 1 ) + C h l o r i t e ( 5 ) + C l i n o z o i s i t e ( 2 ) + E p i d o t e ( 2 ) + H e m a t i t e ( 1 ) 
+ H o r n b l e n d e ( 5 3 ) + M a g n e t i t e ( 1 2 ) + P l a g i o c l a s e ( 2 5 ) + Q u a r t z ( 1 0 ) 

P o r p h y r o b l a s t i c 
( H o r n b l e n d e ) , S c h i s t o s e 

N o t e s : ++ T o t a l P e r c e n t sums t o a p p r o x i m a t e l y 1 0 0 . 



TABLE 5 : ( C o n t ' d ) 

F i e l d L a b o r a t o r y 
S a m p l e H o . S a m p l e N o . T h i n S e c t i o n M i n e r a l o g y ( E s t i m a t e d P e r c e n t ) + + 

7 6 - 7 ( 4 ) - 6 5 7 7 - 2 6 2 2 C a r b o n a t e ( 3 0 ) + C h l o r i t e ( 3 5 ) + I r o n O x i d e s ( 1 0 ) + Q u a r t z ( 2 5 ) 

7 6 - 7 ( 4 ) - 8 4 7 7 - 2 6 21 C a r b o n a t e ( 4 ) + C h l o r i t e ( 2 5 ) + C l i n o z o i s i t e ( 1 4 ) + E p i d o t e ( 1 ) + I r o n 
O x i d e s ( 4 ) + Opaques ( 1 ) + P l a g i o c l a s e ( 1 0 ) + Q u a r t z ( 6 ) + S p h e n e ( 6 ) + 
T r e m o l i t e - A c t i n o l i t e ( 3 5 ) 

7 6 - 7 ( 4 1-6 3 7 7 - 2 6 2 0 C a r b o n a t e ( 7 ) + C h l o r i t e ( 5 ) + C l i n o z o i s i t e ( 1 2 ) + E p i d o t e ( 5 ) + I r o n 
O x i d e s ( 1 3 ) + P l a g i o c l a s e ( 1 0 ) + Q u a r t z ( 5 ) + S p h e n e ( 1 3 ) + T r e m o l i t e -
A c t i n o l i t e ( 3 0 ) 

7 6 - 7 ( 4 ) - 9 0 7 7 - 26 27 C a r b o n a t e ( 2 0 ) + C h l o r i t e ( 1 5 ) + E p i d o t e ( 8 ) + I r o n O x i d e s ( 1 0 ) + P l a g i o c l a s e 
( 2 5 ) + S p h e n e ( 1 0 ) + T r e m o l i t e - A c t i n o l i t e ( 2 2 ) 

7 6 - 7 ( 4 ) - 6 9 7 7 - 2 6 25 C a r b o n a t e ( 7 ) + C h l o r i t e ( 2 0 ) + H o r n b l e n d e ( 4 0 ) + I r o n O x i d e s ( 8 ) + 
P l a g i o c l a s e ( 2 0 ) + S p h e n e ( 5 ) 

76 - 7 ( 4 ) - 7 9 7 7 - 2616 C a r b o n a t e ( 2 ) + C h l o r i t e ( 3 5 ) + C l i n o z o i s i t e ( 3 ) + E p i d o t e ( 1 5 ) + H o r n b l e n d e 
( 7 ) + Opaques ( 1 ) + Q u a r t z ( 1 8 ) + S e r i c i t e ( 2 ) + T r e m o l i t e - A c t i n o l i t e ( 1 5 ) 

7 6 - 7 ( 4 1 - 8 8 7 7 - 2 6 2 5 C a r b o n a t e ( 8 ) + C h l o r i t e ( 1 5 ) + E p i d o t e ( 1 ) + H o r n b l e n d e ( 4 0 ) + I r o n O x i d e s 
( 5 ) + P l a g i o c l a s e ( 2 2 ) + S p h e n e ( 1 0 ) 

7 6 - 7 ( 4 1 - 7 7 7 7 - 2 6 14 C a r b o n a t e ( 1 5 ) + C h l o r i t e ( 1 7 ) + C l i n o z o i s i t e ( 6 ) + C u m m i n g t o n i t e ( 3 3 ) 
+ E p i d o t e ( 2 ) + I r o n O x i d e s ( 5 ) + O p a q u e s ( 2 ) + P l a g i o c l a s e ( 2 ) + Q u a r t z 
( 4 ) + Sphene ( 5 ) + Z e o l i t e ( 4 ) 

T e x t u r e ( T h i n S e c t i o n ) 

E q u i g r a n u l a r 

F e l t e d , F o l i a t e d 

S c h i s t o s e 

S c h i s t o s e 

F o l i a t e d 

P o r p h y r i t i c o r 
P o r p h y r o b l a s t i c ( H o r n ­
b l e n d e ) , F o l i a t e d 

H y p i d i o m o r p h i c 
G r a n u l a r , F o l i a t e d 

E q u i g r a n u l a r t o 
P o r p h y r o b l a s t i c 
( C u m m i n g t o n i t e ) , F o l i a t e d 

N o t e s : ++ T o t a l P e r c e n t sums t o a p p r o x i m a t e l y 1 0 0 . 



TABLE 5 : ( C o n t ' d ) 

F i e l d 
S a m p l e N o . 

7 6 - 7 ( 4 ) - 7 6 

7 6 - 7 ( 4 ) - 7 5 

7 6 - 7 ( 4 ) - 7 6 

7 6 - 7 ( 4 ) - 3 2 

7 6 - 7 ( 4 ) - 3 4 

7 6 - 7 ( 4 ) - 3 3 

7 6 - 7 ( 4 ) - 3 5 

7 6 - 7 ( 4 ) - 8 7 

7 6 - 7 ( 4 ) - 8 6 

7 6 - 7 ( 4 ) - 8 1 

L a b o r a t o r y 
S a m p l e N o . 

7 7 - 2 6 13 

7 7 - 26 1 2 

77 - 2 5 9 4 

7 7 - 259 5 

7 7 - 2 5 9 7 

7 7 - 2 5 9 6 

77 - 2598 

7 7 - 26 24 

7 7 - 2 6 2 3 

7 7 - 2 6 18 

T h i n S e c t i o n M i n e r a l o g y ( E s t i m a t e d P e r c e n t ) + + 

C a r b o n a t e ( 1 0 ) + C h l o r i t e ( 4 0 ) + P l a g i o c l a s e (AN33-20' + Q u a r t z ( 2 0 ) 
+ Sphene ( 1 0 ) 

C a r b o n a t e ( 2 0 ) + C h l o r i t e ( 2 5 ) + C u m m i n g t o n i t e ( 3 5 ) + I r o n O x i d e s ( 1 2 ) + 
Opaques ( 1 ) + Q u a r t z ( 5 ) 

C a r b o n a t e ( 2 5 ) + C h l o r i t e ( 3 0 ) + E p i d o t e ( 3 ) + I r o n O x i d e s ( 2 0 ) + P l a g i o c l a s e 
( 5 ) + Q u a r t z ( 1 0 ) + S p h e n e ( 7 ) 

C l i n o z o i s i t e ( 1 0 ) + E p i d o t e ( 8 ) + O p a q u e s ( 2 ) + P l a g i o c l a s e ( 1 0 ) + 
Q u a r t z ( 1 0 ) + T r e m o l i t e - A c t i n o l l t e ( 6 0 ) 

C h l o r i t e ( 1 0 ) + C l i n o z o i s i t e ( 3 ) + E p i d o t e ( 3 ) + O p a q u e s ( 1 ) + P l a g i o c l a s e ( 4 5 ) 
+ S p h e n e ( 8 ) + T r e m o l i t e - A c t i n o l l t e ( 3 0 ) 

C a r b o n a t e ( 1 0 ) + C h l o r i t e ( 5 ) + C l i n o z o i s i t e ( 3 ) + I r o n O x i d e s ( 5 ) + Opaques ( 4 ) 
+ P l a g i o c l a s e ( 3 5 ) + S p h e n e ( 5 ) + T r e m o l i t e - A c t i n o l l t e ( 3 5 ) 

C a r b o n a t e ( 1 0 ) + C l i n o z o i s i t e ( 1 ) + E p i d o t e ( 3 ) + I r o n O x i d e s ( 5 ) + O p a q u e s ( 2 ) 
+ P l a g i o c l a s e ( 3 5 ) + Q u a r t z ( 1 ) + S p h e n e ( 2 ) + T r e m o l i t e - A c t i n o l l t e ( 4 0 ) 

C h l o r i t e ( 2 5 ) + C l i n o z o i s i t e ( 1 5 ) + E p i d o t e ( 1 5 ) + O p a q u e s ( 1 ) + P l a g i o c l a s e 
( 2 5 ) + Q u a r t z ( 1 0 ) + T r e m o l i t e - A c t i n o l l t e ( 9 ) 

T e x t u r e ( T h i n S e c t i o n ) 

C r y s t a l T u f f 

F e l t e d 

S c h i s t o s e 

S c h i s t o s e 

S c h i s t o s e 

P i l o t a x i t i c 

P o r p h y r i t i c ( T r e m o l i t e -
A c t i n o l i t e ) 

P o r p h y r i t i c 
( P l a g i o c l a s e ) 

N o t e s : + + T o t a l P e r c e n t sums t o a p p r o x i m a t e l y 1 0 0 . 
* No i n f o r m a t i o n a v a i l a b l e 



TABLE 5: (Cont'd) 

Field 
Sample No. 

76-7 (4)-80 

76-7 (4)-B2 

76-7 (4)-18 

76-7(4)-22 

76-7(4)-23 

76-7(4)-24 

76-7(4)-25 

76-7(4)-26 

76 -7(4)-27 

Laboratory 
Sample No. Thin Section Mineralogy (Estimated Percent)++ 

77-26 17 Carbonate (13) + Cl inozois i te (23) + Epidote (2) + Iron Oxides (12) + Opaques 
(2) + Plagioclase (10) + Quartz (3) + Tremolite -Ac t lno l i t e (35) 

77-2619 Carbonate (14) + Chlorite (50) + Cl inozois i te (3) + Epidote (10) + Hematite (1) 
+ Opaques (3) + Quartz (20) 

77 - 2581 Carbonate (10) + Chlorite (25) + Cl inozois i te (15) + Epidote (5) + Hornblende 
(20) + Plagioclase (5) + Quartz (15) + Sphene (10) 

77 - 258 5 Carbonate (5) + Cl inozois i te (30) + Epidote (5) + Olivine (3) + Plagioclase 
+ Quartz (3) + Sphene (4) + Tremolite-Actinol i te 

77 - 2586 Chlorite (15) + Cummingtonite (45) + Epidote (5 ) + Iron Oxides (20) + 
Opaques (1) + Plagioclase (10) + Quartz (1) + Zo i s i t e (5) 

77-2587 Chlorite (50) + Epidote (5) + Plagioc lase (40) + Quartz (10) 

77 - 2588 Carbonate (5) + Cl inozois i te (60) + Epidote (20) + Opaques (1) + Plagioclase 
(4) + Quartz (10) + Ser ic i te (1) 

77-2589 Carbonate (12) + Chlorite (40) + Cl inozois i te (12) + Epidote (5) + Opaques 
(18) + Plagioclase (3) + Quartz (5) + Sphene (5) 

77 - 2590 Carbonate (15) + Chlorite (35) + Cl inozois i te (23) + Hematite (1) + Iron Oxii'es 
(1) + Plagioclase (5) + Quartz (1) + Sphene (3) + Tremolite-Actinol i te 

Texture (Thin Section) 

Amygaloidas, Foliated 
Amygdaloidal 

Schistose 

Porphyritic 
(Hornblende) 

Porphyroblastic 
(Tremoli te-Actinol i te) 

Porphyroblastic 
(Cummingtonite) 

Schistose 

Schistose 

P i lo tax i t l c 

Porphyritic (Plagioc lase 

Notes: ++ Total Percent sums to approximately 100. 



TABLE S: (Cont'd) 

Field Laboratory 
Sample Mo. Sample No. Thin Section Mineralogy (Estimated Percent)++ Texture (Thin Section) 

76-7 (4)-28 77-2591 Carbonate (15) + Chlorite (1 ) + Cl inozois i te (5 ) + Epidote (2) + Hematite (10) Ophitic 
+ Iron Oxides (10) + Opaques (1) + Plagioc lase (20) + Quartz (1) + Sphene (5) 
+ Tremolite-Actinollte (35) 

76-7(41-29 77-2592 Chlorite (20) + Cl inozois i te (30) + Quartz (10) + Sphene (10) + Felted I 
Tremolite-Actinollte (30) *-• 

in 
76 -7 ( 41-30 7 7 - 259 3 Chlorite (2) + Cl inozois i te (8) + Epidote (20) + Hematite (1) + Schistose 1 

Plagioclase ( 15) + Quartz (5) + Tremoli te-Actinol l te 

76 -7 ( 41-10 77 - 257 3 Carbonate (20) + Epidote (45) + Opaques (5 ) + Plagioc lase (30) + P i lo tax l t i c 
Tremolite-Actinollte (5) 

76 -7 ( 4)-11 77 - 2574 Carbonate (5) + Chlorite (2) + Epidote (5) + Opaques (1) + Plagioc lase (40) Porphyroblastic 
+ Quartz (10) + Sphene (5) + Tremolite-Actinol l te (30) (Tremolite-Actinol l te) 

76 -7 ( 4)-12 77 - 257 5 Chlorite (30) + Clinozois i te (10) + Epidote (1 ) + Hornblende (25) + Iron Felted, Quench Textured 
Oxides (2) + Opaques (1) + Plagioc lase (20) + Quartz (3) + Sphene (7) 

76 -7 ( 4)-13 77 - 2576 Carbonate (25) + Chlorite (30) + Cl inozois i te (20) + Epidote (2) + Iron Oxides Felted, Masive 
(10) + Magnetite (1) + Quartz (2) + Tremolite-Actinol l te (10) 

76 -7 ( 4)-14 77 - 2577 Carbonate + Clinozois i te (25) + Epidote (28) + Opaques (1 ) + Quartz (5 ) Porphyroblastic (Tremolite-
+ Tremolite-Actinollte (40) A c t i n o l i t e ) , Ophitic 

76-7(4)-15 77-2578 Chlorite (20) + Epidote (20) + Plagioclase (25) + Quartz (1) + Sphene (10) Porphyroblastic (Tremolite-
+ Tremolite-Actinollte (30) A c t i n o l i t e ) , Sheared 

Notes: ++ Total Percent sums to approximately 100. 



TABLE 5: (Cont'd) 

Field Laboratory 
Sample No. Sample No. 

76-7 (4)-20 77-253 3 

Thin Section Mineralogy (Estimated Percent)** 

Chlorite (20) + Cummingtonite (40) + Epidote (4 ) + Hematite (5 ) + 
Opaques (1) + Plagioclase (18) + Quartz (2) + Sphene (10) 

Texture (Thin Section) 

Porphyroblastic 
(Cummingtonite), Ophltic 

76 -7 ( 4)-16 77 - 2579 Chlorite (10) + Epidote (7) + Hornblende (3) + Opaques (1) + Plagioclase 
(15) + Quartz (10) + Sphene (10) + Tremolite-Actinol i te (45) 

Po ik l lob las t i c (Tremolite-
A c t i n o l i t e ) , Felted 

76-7(4)-17 77-2580 Carbonate (6) + Chlorite (20) + Cl inozois i te (25) + Epidote (11) + 
Iron Oxides (18) + Plagioclase (2) + Quartz (1) + Tremolite-Actinol i te (18) 

76-7(4)-19 77-2582 Carbonate (6) + Chlorite (42) + Cl inozois i te (5) + Epidote (10) + Opaques 
(1) + Quartz (5) + Tremolite-Actinol i te (35) 

Porphyroblastic (Tremolite-
A c t i n o l i t e ) , P i l o t a x i t i c 

Schistose 
I 

76-7 (41-11 77-2574 Carbonate (5) + Chlorite (2 ) + Epidote (5) + Opaques (1) + Plagioclase (40) 
+ Quartz (10) + Sphene (5) + Tremolite-Actinol i te (30) 

Porphyroblastic 
(Tremoli te-Actinol i te) 

76-7 (4)-62 

76-7 (4) -2 

77-2599 

77-2565 Carbonate (20) + Chlorite (20) + Epidote (3) + Opaques (12) + 
Plagioclase (35) + Quartz (10) 

Subophitic 

76-7 (4) -1 77-2564 Chlorite (28) + Cl inozois i te (25) + Epidote (20) + Hematite (1) + 
Magnetite (1) + Quartz (5) + Sphene (7) + Tremolite-Actinol i te (15) 

P i l o tax i t i c 

76-7 (4 ) -3 77 - 2566 

Notes: ++ Total Percent sums to approximately 100. 
* No Information avai lable 



TABLE 5: (Cont'd) 

Field Laboratory 

Sample No. Sample No. Thin Section Mineralogy (Estimated Percent)++ 

76-7 (4)-4 77-2567 Clinozois i te (80) + Epidote (10) + Quartz (10) 

76-7 (4 ) -5 77-2568 * 

76-7(4)-6 77-2569 Carbonate (5) + Chlorite (15) + Epidote (60) + Opaques (10) + Quartz (10) 

76 -7 ( 4 )-7 77 - 2570 * 

76 -7 ( 4 )-8 77 - 257 1 Carbonate (25) + Chlorite (25) + Epidote (45) + Opaques (1) + Plagioc lase ( 

76 -7 ( 4)-9 77 - 257 2 Carbonate (30) + Chlorite (10) + Epidote (35) + Opaques (15) + Quartz (10) 

76 -7 ( 4)-108 7 7 - 26 0 5 Carbonate (15) + Epidote (10) + iron Oxides (45) + Quartz (20) 

76-7(4)-67 77-2604 Carbonate (25) + Chlorite (30) + Cl inozo i s i t e (2 ) + Epidote (10) + 
Iron Oxides (15) + Opaques (1) + Quartz (15) + Sphene (3) 

76-7(4)-66 77-2603 Carbonate (20) + Chlorite (30) + Epidote (15) + Iron Oxides (10) + 
Quartz (20) + Sphene (5) 

76-7(4)-65 77-2602 Carbonate (15) + Chlorite (40) + Cl inozo i s i t e (21) + Epidote (10) + 
Magnetite (2) + Quartz (3) + Sphene (10) 

76-7(4)-64 77-2601 * 

76-7(4)-63 77-2600 Carbonate (5) + Chlorite (10) + Epidote (5) + Iron Oxides (20) + Opaques 
(1) + Plagioclase (15) + Quartz (9) + Tremol i te-Act inol l te (35) 

Texture (Thin Section) 

Schistose 

Felted 
I 

M 

- J 

) P l l o t a x i t i c 

P i l o t a x i t i c 

Schistose 

Schistose 

Felted, Amygdaloidal 

Felted 

Ophit ic , Porphyrit ic 
(P lag ioc lase ) 

Notes: ++ Total Percent sums to approximately 100. 
* No information avai lable 



T a b l e 6 : Chemica l a n a l y s e s o f t h e J u t t e n V o l c a n i c s , A r m i t Lake S e c t i o n , Savan t Lake a r e a . 

L a b o r a t o r y Sample 
Number 77 -2640 77-2641 
F i e l d Sample 
Number 7 6 - 7 ( 4 ) - 1 2 2 7 6 - 7 ( 4 ) - 1 2 3 

S i 0 2 4 8 . 8 0 4 8 . 7 0 
A 1 2 0 3 

15 .20 15 .20 
F e 2 0 3 2 .76 2 .26 
FeO 9 . 5 8 9 .59 
MgO 7 .55 8 .10 
CaO 11 .40 11 .60 
Na 2 0 1.83 1.91 
K 2 0 
T i 0 2 

0 . 2 8 0 .14 K 2 0 
T i 0 2 0 .88 0 .82 

P2°5 0 .07 0 .05 
S 0 . 0 2 0 .05 
MnO 0 . 2 1 0 .20 
c o 2 0 .03 < 0 . 0 1 
H 2 0+ 0 .47 0 .30 
H 2 0 - 0 .22 0 .23 
TOTAL 9 9 . 3 0 9 9 . 1 0 
S p e c i f i c 

G r a v i t y 3 .02 3 .03 

N o t e s : 
< Less t h a n 

77-2644 77 -2645 77 -2646 

- 7 ( 4 ) - 1 2 6 7 6 - 7 ( 4 ) - 1 2 7 7 6 - 7 ( 4 ) - 1 2 8 

M a j o r e l e m e n t s i n w e i g h t p e r c e n t 

4 9 . 1 0 4 7 . 7 0 4 8 . 2 0 
14 .40 1 4 . 7 0 1 3 . 7 0 

1.90 1.82 2 . 4 6 
10 .90 11 .60 1 3 . 9 0 

7 .43 7 .44 5 .89 
11 .40 1 1 . 0 0 10 .20 

1.90 2 . 7 0 2 .94 
0 . 2 0 0 . 1 4 0 . 2 5 
0 .99 0 . 9 0 1.66 
0 .08 0 . 0 7 0 . 1 3 
0 .15 0 .14 0 . 1 8 
0 .23 0 . 2 3 0 . 2 4 
0 . 1 1 0 . 0 5 0 .03 
0 .47 0 . 4 3 0 . 3 1 
0 .20 0 . 2 0 0 . 2 4 

9 9 . 5 0 9 9 . 1 0 1 0 0 . 3 0 

3 .04 3 . 0 6 3 . 1 0 

77 -2648 77 -2649 77 -2651 

7 6 - 7 ( 4 ) - 1 3 0 7 6 - 7 ( 4 ) - 1 3 1 7 6 - ( 4 ) - 1 3 4 

4 8 . 9 0 4 7 . 7 0 4 9 . 1 0 
1 5 . 2 0 1 0 . 8 0 1 4 . 8 0 

2 .62 1.65 2 . 5 8 
9 . 9 8 1 0 . 4 0 10 .10 
7 .78 1 5 . 7 0 7 .29 

1 1 . 0 0 8 . 4 8 11 .10 
1.49 0 .53 1.62 
0 . 4 5 0 . 2 8 0 . 2 2 
0 .87 0 . 6 0 0 .84 
0 .07 0 . 0 5 0 .06 
0 . 1 1 < 0 . 0 1 0 . 2 2 
0 . 2 1 0 . 2 0 0 . 2 1 
0 .04 0 .06 0 . 1 4 
0 . 5 6 1.95 0 .54 
0 . 2 9 0 .36 0 . 3 4 

9 9 . 6 0 9 8 . 8 0 9 9 . 2 0 

3 .03 3 .04 3 .03 



T a b l e 6 : 

L a b o r a t o r y 
Sample Number 77 -2640 77-2641 77 -2644 77-2645 77 -2646 77-2648 77 -2649 7 7 -

F i e l d Sample 
Number 7 6 - 7 ( 4 ) - 1 2 2 7 6 - 7 ( 4 ) - 1 2 3 7 6 - 7 ( 4 ) - 1 2 6 7 6 - 7 ( 4 ) - 1 2 7 7 6 - 7 ( 4 ) - 1 2 8 7 6 - 7 ( 4 ) - 1 3 0 7 6 - 7 ( 4 ) - 1 3 1 7 6 - ( 4 

T r a c e e l e m e n t s i n p a r t s pe r m i l 1 i o n 

Ba 60 30 50 50 80 80 50 40 
Co 45 50 45 55 50 50 70 50 
Cr 245 305 330 195 155 225 1040 260 
Cu 60 145 140 155 105 165 160 205 
Ga 15 10 10 10 15 10 10 15 
L i 12 7 4 20 10 20 35 20 
Ni 90 155 110 115 75 135 350 110 
Pb < 10 < 10 10 <10 <10 11 <10 <10 
Sc 45 45 45 45 40 45 35 45 
Sn < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 
V 200 300 300 200 350 300 200 300 
Zn 105 100 105 105 130 105 90 90 

< Less t h a n 



Table 6: 

Field Swple Laboratory Staple Apatite Pyr- Ilmenlte Ortho- Albite Anorthlte Comndui Acuite Magnetite Hematite vol- . EnBtatite Per- Quartz Diopside TO rate- Payallte Neptiellne Leuclte Hedenbenjlte calclte 
MmCec Mater rhotite claae lastonite rcailite rite 

122 
123 
126 
127 
128 

-130 
131 
134 

77-2640 
77-2641 
77-2644 
77-2645 
77-2646 
77-2640 
77-2649 
77-2651 

0.15 
0.11 
0.17 
0.15 
0.28 
0.15 
0.11 
0.13 

0.07 
0.18 
0.54 
0.50 
0.64 
0.39 
0.04 
0.79 

1.26 
1.17 
1.42 
1.28 
2.37 
1.24 
0.86 
1.21 

1.70 
0.85 
1.22 
0.85 
1.51 
2.74 
1.70 
1.35 

16.88 
17.53 
17.52 
24.79 
27.03 
13.75 
4.90 
15.04 

33.33 
31.22 
30.99 
28.21 
24.01 
34.39 
27.03 
33.59 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

2.56 
2.42 
2.04 
1.95 
2.63 
2.55 
1.77 
2.53 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

14.97 
13.85 
14.75 
2.76 
4.50 
16.76 
33.19 
15.19 

9.16 
7.59 
10.09 
2.06 
4.78 
10.06 
11.03 
9.62 

0.00 
0.00 
0.02 
0.00 
0.00 
0.99 
0.00 
2.17 

12.07 
13.06 
12.62 
12.44 
10.45 
10.61 
9.57 
11.36 

0.30 
1.86 
0.00 
9.02 
5.19 
0.00 
4.97 
0.00 

0.19 
1.02 
0.00 
6.73 
5.51 
0.00 
1.65 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.0 
0.00 

0.00 
0.00 
o.oo 
o.oo 
0.00 
0.00 
0.00 
0.00 

7.38 
7.16 
8.63 
9.28 
11.10 
6.37 
3.18 
7.13 

O 
I 



Table 6: 

F i e l d Sample 
Number 

76 -7 (4 ) -122 
7 6 - 7 ( 4 ) - 1 2 3 

76 -7 (4 ) -126 

76 -7 (4 ) -127 

76 -7 (4 ) -128 
76 -7 (4 ) -130 

7 6 - 7 ( 4 ) - 1 3 1 

7 6 - 7 ( ) - 1 3 4 

Laboratory Sample Thin Sect ion Mineralogy (Estimated percent )" Texture (Thin Sec t ion) 
Number . 

77-2640* 
77-2641 

77-2644 

77-2645 

77-2646* 
77-2648 

77-2649 

77-2651 

Hornblende (50) + opaques (1) + p l a g i o c l a s e (48) Porphyroblast ic (Hornblende) massive 
+ quartz (2) 
B i o t i t e (1) + c l i n o z o i s i t e (2) + ep idote (2) + Porphyroblast ic (Hornblende, B i o t i t e ) 
hornblende (35) + opaques (3) + p l a g i o c l a s e (55) 
+ quartz (1) + s e r i c i t e (1) 
Chlori te (15) + hornblende (35) + p1ag ioc la se (47 ) Porphyroblast ic (Hornblende) f o l i a t e d 
+ s e r i c i t e (3) 

Carbonate(l) + e p i d o t e ( l ) + hornblende(45l + 
opaques(2) + p l a g i o c l a s e ( 4 0 ) + quartz (13) 
Chlor i te (52) + hornblende(43) + opaques(2) + 
p lag ioc lase (53 ) 
C I i n o z o i s i t e ( l ) + hornblende(50) + opaques(2) 
+ p lag ioc lase (43 ) + quartz(3) + s e r i c i t e ( l ) 

E l o n g a t e - g r a n o b l a s t i c , f o l i a t e d 

Porphyrob las t i c , f o l i a t e d 

P o i k i l o b l a s t i c (hornblende) to granoblas t i c 
massive 

Notes: 

* No information a v a i l a b l e 
h Total sums approximately to 100 



T a b l e 7 : Chemica l a n a l y s e s o f r o c k s o f t h e J u t t e n V o l c a n i c s , 
N e v e r f r e e z e Lake S e c t i o n , Savan t Lake A r e a . 

L a b o r a t o r y 

Sample Number 77-2636 77-2637 77-2638 77-2639 

F i e l d Sample 
Number 7 6 - 7 ( 4 ) - 1 1 0 7 6 - 7 ( 4 ) - l l l 7 6 - 7 ( 4 ) - 1 1 2 7 6 - 7 ( 4 ) - 1 1 5 

Ma jo r e lements i n w e i g h t p e r c e n t 
SiOo 48 .70 4 8 . 5 0 4 6 . 5 0 51 .20 
A 1 2 0 3 18 .30 15 .30 14 .00 1 8 . 9 0 
F e 2 0 3 1.28 1 .51 2 . 3 0 2 .25 
FeO 9 .02 10 .80 1 1 . 8 0 7 .25 
MgO 8.07 7 .22 11 .40 3 .90 
CaO 11 .00 12 .60 8 . 8 5 6 . 5 9 
Na?0 2 . 1 1 1.02 1.64 4 . 5 1 
K 2 0 0.07 0 .08 0 .40 2 .56 
T i 0 2 0 .80 0 . 8 9 0 .99 0 . 9 8 
P 2 0 5 0 .06 0 .06 0 .06 0 . 3 9 
S 0 .03 0 . 0 8 0 .30 < 0 . 0 1 
MnO 0.17 0 .22 0 .22 0 .13 
C 0 2 0 .14 0 . 1 1 0 .03 0 . 0 4 
H 2 0 + 0 .30 0 .05 0 .30 0 . 3 9 
H 2 0~ 0 .40 0 .43 0 . 3 3 0 .26 
T o t a l 100.40 9 8 . 9 0 9 9 . 1 0 9 9 . 4 0 
S p e c i f i c 

G r a v i t y 3 .03 3 .04 3 .18 2 . 8 4 

N o t e s : 
< Less t h a n 



T a b l e 7 : 

L a b o r a t o r y 

S a m p l e Number 7 7 - 2 6 3 6 7 7 - 2 6 3 7 7 7 - 2 6 3 8 7 7 - 2 6 3 9 

F i e l d S a m p l e Number 7 6 - 7 ( 4 ) - 110 7 6 - 7 ( 4 ) - 1 1 1 7 6 - 7 ( 4 ) - 1 1 2 7 6 - 7 ( 4 ) 
T r a c e e l e m e n t s i n p a r t s p e r m i l l i o n 

Ba 60 4 0 90 560 
Co 50 45 75 30 
C r 480 360 960 110 
Cu 50 130 310 70 
Ga 15 15 15 15 
L i 10 10 15 20 
N i 215 135 5 0 0 65 
Pb 10 15 <10 15 
Sc 60 50 35 20 
Sn <3 <3 <3 <3 
V 250 200 200 150 
Z r 115 100 105 105 

N o t e s : 
< L e s s t h a n 



Table 7: normative Mineralogy in Molecular Percent 
Normative Mineralogy in Molecular Percent 

Meld Sarnie Laboratory Sarnie Apatite Pyr- Ilmenite Ortho- Albite Anorthite Corundum AcralteMagnetlta Hematite Wol- Enstatite Per- Quarti Diopside Porste- Payalite Nepbellne Leucite Hedenberqlte Calcite 
"utter Huaber rhotlte clase laatonite roslllte rite_ 
7S-7I4I-110 77-2636 0.11 0.10 1.12 0.42 19.00 40.40 0.00 0.00 1.34 0.00 0.00 11.97 6.52 O.OO 7.24 5.08 2.76 0.00 O.OO 3.94 0.O0 
islllll 111 71-2637 0 13 0 29 1.29 0.49 9.50 38.32 0.00 0.00 1.64 0.00 0.00 14.63 10.64 2.19 12.10 0.00 0.00 0.00 0.00 8.80 0.00 
TL-IH\ 112 77-2638 0 13 1 06 1.40 2.40 14.95 30.13 O.OO 0.00 2.44 0.00 0.00 14.63 6.79 0.0 7.69 10.12 4.69 0.00 0.00 3.51 O.OO 
76 7 4 - 15 77-2639 0 82 0 04 1.37 15.21 35.24 23.91 0.00 0.00 2.17 0.00 0.00 0.00 0.00 0.00 2.87 7.05 5.54 3.30 0.00 2.26 0.00 

I 



T a b l e 7 : 

F i e l d Sample 
Number 

7 6 - 7 ( 4 ) - 1 1 0 

7 6 - 7 ( 4 ) - 1 1 1 

7 6 - 7 ( 4 ) - 1 1 2 

7 6 - 7 ( 4 ) - 1 1 3 

L a b o r a t o r y Sample Number T h i n S e c t i o n M i n e r a l o g y 
Number 

7 7 - 2 6 3 6 

7 7 - 2 6 3 7 * 

7 7 - 2 6 3 8 

7 7 - 2 6 3 9 

( E s t i m a t e d P e r c e n t ) " 

B i o t i t e ( 1 0 ) + h o r n b l e n d e ( 1 0 ) + 
o p a q u e s ( 2 ) + p l a g i o c l a s e ( 5 5 ) + 
q u a r t z ( 3 ) + t r e m o l i t e - a c t i n o l i t e ( 2 0 ) 

T e x t u r e ( T h i n S e c t i o n ) 

E q u i g r a n u l a r , m a s s i v e 

B i o t i t e d O ) + h o r n b l e n d e ( 4 0 ) + 
o p a q u e s ( 5 ) + p l a g i o c l a s e ( 4 5 ) 

B i o t i t e ( 2 5 ) + c l i n o z o i s i t e ( 2 ) + 
e p i d o t e ( 2 ) + h o r n b l e n d e ( 1 5 ) + 
p l a g i o c l a s e ( 1 5 ) + q u a r t z ( 2 3 ) 

P o r p h y r o b l a s t i c 
( H o r n b l e n d e , b i o t i t t e ) 
M a s s i v e 

P o i k i l o b l a s t i c 
( P l a g i o c l a s e ) m a s s i v e 

N o t e s : * No i n f o r m a t i o n a v a i l a b l e 
n T o t a l sums a p p r o x i m a t e l y t o 100 



T a b l e 8 : Chemica l a n a l y s e s o f r o c k s o f t h e J u t t e n V o l c a n i c s , Bouche r Townsh ip S e c t i o n , Savan t Lake A r e a . 

F i e l d Sample 
Number 6T -44 6T-43 6T-42 6 T - 4 1 6T -40 6T -39 6T -38 6T-37 6T-36 6T -33 

S i 0 2 

A I 2 O 3 
F e 2 0 3 

FeO 
MgO 
CaO 
Na 2 0 
K 2 0 
T i 0 2 

P 2 0 5 

S 
MnO 
C 0 2 

H 2 0+ 
H 2 0 -
TOTAL 

M a j o r e lemen ts i n w e i g h t p e r c e n t 

4 9 . 5 0 
15 .20 

2 . 2 0 
9 . 5 8 
8 .06 

11 .30 
1.96 
0 .17 
0 .83 
0 . 0 9 
0 . 0 1 
0 . 2 3 
0 .07 
0 .73 
0 .29 

100 .20 

5 0 . 4 0 56 .90 56 .10 55 .80 
14 .80 13 .50 12 .50 14 .20 

2 .00 1.53 2 .16 1.63 
9 . 7 3 8 . 6 1 8 . 0 5 6 . 3 6 
6 .55 5.32 3 .26 7 .52 

11 .90 9 .02 9 .74 9 .57 
1 .51 2 .54 4 .07 3 .59 
0 .17 0 .19 0 .38 0 .09 
0 . 8 9 1.31 1.91 0 .77 
0 . 0 9 0 .14 0 . 1 9 0 .25 
0 . 1 2 < 0 . 0 1 0 .02 0 . 0 1 
0 . 2 1 0 .19 0 . 1 9 0 .18 
0 . 1 1 0 .07 1.50 0 .07 
0 . 5 2 0 .43 0 .32 0 . 4 4 
0 .36 0 .37 0 .40 0 . 3 1 

9 9 . 4 0 100 .10 100.80 100 .80 

4 9 . 4 0 4 7 . 1 0 4 9 . 0 0 50 .00 4 9 . 7 0 
15 .40 1 6 . 2 0 15 .40 15 .80 15 .80 

1.80 1.30 1.80 2 . 2 0 1.50 
9 . 1 6 1 0 . 7 0 9 .10 9 .23 9 . 8 8 
7 . 8 1 7 .65 7 .62 6 .64 8 .13 

1 2 . 6 0 1 3 . 1 0 12 .90 11 .40 9 . 8 1 
1.53 1 .31 1.50 1.50 2 .82 
0 . 4 1 0 . 2 3 0 .17 0 . 8 0 0 .16 
0 . 7 9 0 .89 0 .85 0 .88 0 .94 
0 . 0 9 0 . 0 9 0 .09 0 . 0 9 0 . 0 9 
0 . 0 8 0 .17 0 .07 0 . 3 1 0 . 1 0 
0 . 1 8 0 . 2 1 0 .18 0 .20 0 .17 
0 . 1 0 0 . 1 0 0 .07 0 .09 0 . 0 6 
0 . 7 1 0 . 8 6 0 .37 1.14 0 .56 
0 .28 0 .24 0 .25 0 .22 0 .28 

100 .30 100 .20 9 9 . 4 0 100 .60 100 .00 

en 

N o t e s : 
< Less t h a n 



T a b l e 8 : 

F i e l d Sample 
Number 6 T - 4 4 6 T - 4 3 6 T - 4 2 6 T - 4 1 6 T - 4 0 6 T - 3 9 6 T - 3 8 6 T - 3 7 6 T - 3 6 6 T - : 

T r a c e e l e m e n t s i n p a r t s p e r m i l l i o n 

Ba 60 50 90 110 60 80 40 50 90 40 

Co 50 40 35 30 45 50 50 55 55 50 

C r 2 4 0 90 90 3 3 0 180 375 310 315 3 1 0 340 
Cu 2 6 0 25 20 5 80 100 2 0 5 3 7 0 2 2 0 110 

Ga 10 10 10 10 10 10 10 10 10 10 

L i 10 5 5 5 10 10 5 5 10 10 

N i 130 60 4 5 105 130 145 150 155 165 135 
Pb <10 10 10 10 10 20 30 10 50 10 

Sc 50 50 40 30 50 45 45 45 4 0 50 

Sn <3 <3 <3 <3 <3 4 4 <3 10 <3 

V 4 0 0 450 400 150 350 300 350 350 300 4 0 0 

Z n 95 110 110 115 110 110 120 90 90 95 

N o t e s : 
< L e s s t h a n 



Table 8: Normative Mineralogy in Molecular Percent 

Normative Mineralogy In Molecular Weight 

Field Sample Apatite Pyr­ Ilmenite Ortho­ Albite Anorthite Corundum Acmite Magnetite Hematite Wol­ Enstatite rer- Quart* 
Number rhotite clase lastonite rOBllite 

Quart* 

6T-44 0.20 0.43 1.28 1.04 14.04 34.28 0.00 0.00 2.17 0.00 O.OO 12.48 8.53 4.57 
6T-43 0.30 0.04 1.87 1.15 23.40 25.51 0.00 0.00 1.64 0.00 0.00 10.57 7.71 12.21 
6T-42 0.41 0.07 2.75 2.32 37.70 15.19 0.00 0.00 2.33 0.00 O.OO 2.43 2.30 7.60 
6T-41 0.S2 0.04 1.07 0.S3 32.05 22.25 0.00 0.00 1.70 0.00 O.OO 13.88 5.28 4.03 
6T-40 0.19 0.04 CD

 

1.02 17.90 32.74 0.00 0.00 2.34 0.00 O.OO 16.01 B.98 0.00 
6T-39 0.19 0.28 1.12 2.47 13.97 34.53 0.00 0.00 1.91 0.00 0.00 14.58 8.01 0.18 
6T-3B 0.19 0.60 1.27 1.39 12.02 34.49 O.OO 0.00 1.39 0.00 0.00 9.39 6.30 0.00 
6T-37 0.19 0.25 1.21 1.03 13.79 35.64 0.00 0.00 1.93 0.00 0.00 14.01 7.79 0.71 
6T-36 0.19 1.10 1.25 4.84 13.78 34.81 0.00 0.00 2.35 0.00 0.00 13.10 7.70 2.90 
6T-33 0.19 0.35 1.32 0.9S 25.52 30.23 0.00 0.00 1.58 0.00 0.00 10.10 5.91 0.00 

rite g i te 

12.47 0.00 0.00 0.00 0.00 8.52 0.00 
9.00 0.00 0.00 0.00 0.00 6.57 O.OO 

13.71 0.00 0.00 O.OO 0.00 13.00 O.OO 
13.53 0.00 0.00 0.00 0.00 5.14 0.00 
12.15 0.42 0.23 0.00 0.00 6.81 O.OO 
14.70 0.00 0.0 O.OO 0.00 8.07 0.00 
13.10 4.23 2.84 0.00 0.00 8.79 0.00 
15.07 0.00 0.00 0.00 0.00 8.38 O.OO 
11.32 0.00 0.00 0.00 0.00 6.6S 0.00 
9.27 5.76 0.00 0.00 0.00 5.32 0.00 

I 
I- 1 

03 
I 



Tab le 8 : 

F i e l d Sample Th in S e c t i o n M ine ra logy (Es t ima ted P e r c e n t ) + + 

Number 

6T-44 Carbona te (3 ) + c h l o r i t e ( 5 ) + ho rnb lende (65 ) + opaques(2) + p l a g i o c l a s e ( 2 0 ) 
+ q u a r t z ( 5 ) 

6T-43 E p i d o t e ( 5 ) + hornb lende(50) + opaques(3) + p l a g i o c l a s e ( 3 5 ) + q u a r t z ( 7 ) 
6T-42 Carbonate (5 ) + c h l o r i t e ( 5 ) + e p i d o t e ( 2 ) + ho rnb lende (35 ) + p l a g i o c l a s e ( 4 8 ) 

+ q u a r t z ( 5 ) 

6T-41 C h l o r i t e ( 3 ) + hornb lende(50) + opaques(2) + p l a g i o c l a s e ( 4 0 ) + q u a r t z ( 5 ) 

6T-40 Hornb lende(65) + opaques(2) + p l a g i o c l a s e ( 3 0 ) + q u a r t z ( 3 ) 

E p i d o t e ( 2 ) + hornb lende(60) + opaques(2) + p l a g i o c l a s e ( 3 0 ) + q u a r t z ( 5 ) 
Carbonate(22) + c h l o r i t e ( 5 ) + e p i d o t e ( 2 ) + ho rnb lende (50 ) + opaques(2) 
+ p l a g i o c l a s e ( 3 5 ) + q u a r t z ( 5 ) 
E p i d o t e ( 7 ) + opaques(3) + p l a g i o c l a s e ( 2 5 ) + q u a r t z ( 5 ) + t r e m o l i t e -
a c t i n o l i t e ( 6 0 ) 

6T-36 E p i d o t e ( 1 3 ) + hornb lende(50) + opaques(2) + p l a g i o c l a s e ( 3 0 ) + q u a r t z ( 5 ) 

6T-39 
6T-38 

6T-37 

6T-33 0paques(2) + p l a g i o c l a s e ( 2 5 ) + q u a r t z ( 3 ) + s e r i c i t e ( 5 ) + t r e m o l i t e -
a c t i n o l i t e ( 6 5 ) 

++ T o t a l sums a p p r o x i m a t e l y t o 100 

Tex tu re ( T h i n S e c t i o n ) 

E q u i g r a n u l a r , massive 

E q u i g r a n u l a r f o l i a t e d 
P o r p h y r o b l a s t i c ( h o r n b l e n d e ) , 
f o l i a t e d 
P o r p h y r o b l a s t i c ( h o r n b l e n d e ) , 
weak ly f o l i a t e d 
P o r p h y r o b l a s t i c t o 
p o i k i l o b l a s t i c ( h o r n b l e n d e ) , 
massive 
E q u i g r a n u l a r , massive 
P o i k i l o b l a s t i c ( p l a g i o c l a s e ) , 
massive 
P o r p h y r o b l a s t i c ( t r e m o l i t e -
a c t i n o l i t e ) , massive 
P o i k i l o b l a s t i c ( p l a g i o c l a s e ) 
P o r p h y r o b l a s t i c ( h o r n b l e n d e ) , 
massive 
P o r p h y r o b l a s t i c ( t r e m o l i t e -
a c t i n o l i t e ) , weakly f o l i a t e d 



T a b l e 9 : C h e m i c a l a n a l y s e s o f r o c k s o f t h e J u t t e n V 
L a k e A r e a , ( S o u r c e ; B r e a k s and B o n d , 1 9 7 6 ) 

L a b o r a t o r y 

S a m p l e Number 7 7 - 1 2 7 7 7 7 - 1 2 7 4 7 7 - 1 2 7 5 7 7 - 1 2 7 6 

F i e l d S a m p l e 
Number 4 1 - 1 7 - 1 4 0 - 1 6 - 1 4 0 - 1 6 - 4 4 0 - 1 6 - 5 

Ma j o r 

S i 0 2 
4 8 . 9 0 

A 1 2 0 3 1 5 . 4 0 
F e 2 0 3 0 . 3 9 
FeO 1 0 . 1 0 
MgO 8 . 5 8 
CaO 1 1 . 9 0 
N a 2 0 1 . 8 6 
K 2 0 0 . 1 0 
T i 0 2 0 . 7 2 

P 2 ° 5 0 . 0 6 
S 0 . 0 5 
MnO 0 . 1 8 
C O , 0 . 1 2 
H 2 0 + 0 . 6 9 
H 2 0 ~ 0 . 2 2 
T o t a l 9 9 . 3 0 
S p e c i f i c 

G r a v i t y 3 . 0 3 

e l e m e n t s i n w e i g h t p e r c e n t 

4 8 . 6 0 5 0 . 2 0 4 9 . 2 0 
1 5 . 0 0 1 6 . 2 0 1 2 . 8 0 

1 . 4 3 1 . 2 9 0 . 8 2 
1 0 . 7 0 9 . 0 2 9 . 2 7 

7 . 5 1 7 . 2 6 1 0 . 8 0 
1 0 . 7 0 9 . 7 2 1 2 . 3 0 

2 . 6 1 3 . 4 5 1 . 2 7 
0 . 1 4 0 . 0 9 0 . 1 6 
1 .00 0 . 9 9 0 . 7 1 
0 . 0 8 0 . 1 1 0 . 0 6 

< 0 . 0 1 0 . 0 3 0 . 0 1 
0 . 2 3 0 . 1 8 0 . 1 9 
0 . 0 6 0 . 0 6 0 . 0 5 
0 . 5 8 0 . 2 6 1 . 0 6 
0 . 1 4 0 . 1 7 0 . 2 1 

9 8 . 8 0 9 9 . 0 0 9 8 . 9 0 

3 . 0 5 2 . 9 9 3 . 0 4 

N o t e s : < L e s s t h a n 

s , S a v a n t 

7 7 - 1 2 8 0 

4 0 - 1 8 - 7 

4 7 . 1 0 
1 7 . 3 0 

2 . 2 0 
8 . 2 9 
8 . 2 7 

1 1 . 5 0 
1 . 8 1 
0 . 2 7 
0 . 7 7 
0 . 0 6 
0 . 0 1 

< 0 . 0 1 
0 . 1 6 
0 . 0 5 
0 . 6 8 

9 8 . 8 0 

3 . 1 0 



T a b l e 9 : 

L a b o r a t o r y 

Sample Number 77-1274 77-1274 77-1275 77-1276 77-1280 

F i e l d Sample Number 4 0 - 1 6 -•1 4 0 - 1 6 - 1 4 0 - 1 6 - 4 4 0 - 1 6 - 5 4 0 - 1 8 

T race e l emen ts i n p a r t s p e r m i l l i o n 
Ba 80 120 80 60 80 
Co 45 45 45 45 50 
Cr 370 330 310 1220 305 
Cu 185 25 140 95 85 
L i 6 10 6 8 20 
Ni 150 130 115 175 180 
Pb 15 10 <10 15 10 
Zn 80 110 105 10 70 

N o t e s : 
< Less t h a n 



T a b l e 9 : 

L a b o r a t o r y 
S a m p l e Number 7 7 - 1 2 7 9 7 7 - 1 3 3 5 7 7 - 1 2 7 8 

F i e l d S a m p l e 
Number 4 0 - 1 8 - 6 4 0 - 1 8 - 8 4 0 - 1 8 -

M a j o r e l e m e n t s i n w e i g h t p e r c e n t 

S i 0 2 4 7 . 5 0 4 9 . 1 0 4 9 . 3 0 
A 1 2 0 3 1 6 . 5 0 1 5 . 3 0 1 4 . 8 0 
F e 2 0 3 1 . 6 2 1 . 6 0 0 . 9 7 
FeO 9 . 2 7 1 0 . 0 0 9 . 6 7 
MgO 8 . 1 8 8 . 4 9 9 . 0 6 
CaO 1 2 . 4 0 1 0 . 8 0 1 1 . 1 0 
N a 2 0 1 . 6 1 2 . 4 5 2 . 3 9 
K 2 0 0 . 0 9 0 . 14 0 . 1 5 
T i 0 2 0 . 7 6 0 . 9 0 0 . 7 3 
p 2 ° 5 0 . 0 6 0 . 0 6 0 . 0 6 
S 0 . 0 1 0 . 0 9 0 . 0 1 
MnO 0 . 2 0 0 . 2 0 0 . 2 0 
c o 2 0 . 0 7 0 . 10 0 . 0 5 
H 2 0 + 0 . 6 3 0 . 7 0 0 . 6 6 
H 2 0 ~ 0 . 1 8 0 . 3 2 0 . 2 0 
T o t a l 9 9 . 10 1 0 0 . 2 0 9 9 . 3 0 
S p e c i f i c 

G r a v i t y 3 . 0 4 3 . 0 4 3 . 0 3 



T a b l e 9 : 

L a b o r a t o r y 

Sample Number 77-1279 77-1335 77-1278 

F i e l d Sample Number 4 0 - 1 8 - 6 4 0 - 1 8 - 8 4 0 - 1 8 - 5 

T race e l e m e n t s i n p a r t s pe r m i l l i o n 

Ba 90 70 90 
Co 45 50 45 
Cr 405 390 390 
Cu 135 150 155 
L i 6 10 6 
Ni 160 135 125 
Pb 15 10 10 
Zn 85 100 85 



Table 10i Jutten Volcanics - Averages and Ranges for Major and Hinor Oxides and Trace Elementa for Chemical Sections 

Major and Minor Neverfreece L- Section Boucher Township Section Armit Lake Section 
Oxides IM - 4) (N - 10) (N - B ) 
(welqht percent) Averaqe Rang e Averaqe Ranqe Averaqe Ranqe 

Si0 2 48.70 46.50 51.20 51.40 47.10 56 .90 48.50 47.70 49.10 
Alj0 3 16 .60 14.00 18.90 14.90 12.50 15.80 14.30 10.80 15.20 
r e 2 o 3 

1.84 1.28 2.30 1.8 1 1. 30 2.20 2.58 1.6 5 2.76 
FeO 9.71 7.25 11.80 9.04 6.36 10.70 10.76 9.58 1 3.90 
MgO 7.6 5 3.90 11.40 6.86 3.26 8.13 8.40 5.89 15.70 
CaO 9.76 6.59 12.60 11.13 9.02 13.10 10.77 8. 98 11.60 
Na 20 2. 32 1.02 4.51 2.23 1.31 4.07 1.87 0.53 2.94 
K 20 0.78 0.07 2.56 0.2B 0.09 0.80 0.25 0.14 0.45 
T10 2 0.9 2 0.80 0.99 1.01 0.79 1.9 1 0.96 0.60 1.66 
p 2 o s 0.14 0.06 0.3B 0.12 0.09 0.25 0.07 0.05 0.13 
S 0.11 <0.01 0. 30 0.08 <0.01 0.31 0.11 0.02 0.22 
MnO 0.19 0.13 0.22 0.19 0.18 0.23 0.22 0.20 0.24 
CO 2 0.08 0.03 0.14 0.22 0.06 1.50 0.06 <0.01 0.14 
H 20+ 0.26 0.05 0.39 0.6 1 0.32 1.14 0.6 3 0.30 1.95 
H 20- 0.36 0.26 0.43 0. 31 0.24 0.40 0.26 0.20 0. 36 

Savant Lake-Silver Lake Section Data from Breaks & Bond (1976) Data from Bond (1977, 1979) 
(N - 76) (N - 9) (H - 7) 

Avaraqe Ranqe Averaqe Ranqe Averaqe Ranqe 

47.90 43.00 50.40 48.70 47.10 50.20 SO .8 0 46.00 53.80 
14.70 12.70 17.20 15.40 12.80 17.30 15.40 13.30 21.00 
3.14 1.20 5.24 1.31 0.39 2.20 2.04 1.23 2.46 
9.21 7.49 10.60 9 .66 8.29 10.70 8.65 5.79 12.10 
7.45 3.7 2 13.6 0 8.41 7.26 10.80 5.79 4.39 9.50 
10.66 5.86 12.90 11.24 9.72 12.40 10.43 B.57 12.90 
1.60 0.00 4.29 2.23 1.27 3.45 2.01 1.21 3.18 
0.07 0.00 1.41 0.14 0.09 0.27 0.40 0.02 0.3B 
0.91 0.57 1. 17 0.84 0.71 1.00 0.79 0.41 1.07 
0.07 0.03 0. 19 0.07 0.06 0.11 0.07 0.04 0.10 
0.07 <0.01 0.26 0.03 <0.01 0.09 0.08 0.03 0.15 
0.21 0.18 0.29 0.18 <0.01 0.23 0.25 0.13 0.37 
0.92 0.05 4.96 0.0B 0.05 0.12 0.6 2 0.05 2. to 
2.46 0.14 S.9 0.58 0.05 1.06 2.57 1. 14 3.88 
0.32 0.17 0.46 0.25 0.14 0.68 0.17 0.14 0.22 

< Less than 

I 



Trace Elenenta 
(ppn) 

Ba 188 40 260 67 40 110 55 30 80 47 20 280 88 60 120 73 50 110 
Co SO 30 75 46 30 55 52 45 70 49 35 55 46 45 50 49 30 60 
Cr 478 110 960 258 90 375 344 155 1040 289 75 990 450 305 1220 200 130 250 
Cu 140 50 310 140 5 370 14 2 60 205 134 10 250 110 25 185 116 70 160 
Ga ts 15 10 10 12 10 15 15 9 20 16 15 20 
LI 14 10 20 8 5 10 16 4 35 8 S 20 9 6 20 11 a 20 
Nl 229 65 500 122 45 16 5 14 3 75 350 131 40 375 144 115 180 124 65 190 
Pb 9 <10 15 17 <10 50 6 <10 11 33 <10 470 11 <10 15 <10 <ia 
Sc 41 20 60 45 30 50 43 35 45 45 25 90 40 25 45 
Sn < 3 < 3 3 < 3 10 < 3 < 3 5 < 3 60 
Sr 119 25 290 
V 200 150 250 345 150 400 259 200 350 285 ISO 500 214 180 260 
* 23 10 60 
Zn 106 15 105 24 20 50 104 90 130 97 50 135 92 70 110 96 60 120 
Zr 63 30 180 

< Laaa than 

I 

(Jl 



T a b l e 1 1 : Chemica l a n a l y s e s o f t h e J u t t e n U l t r a m a f i c s , A r m i t Lake S e c t i o n , Savant Lake a r e a . 

F i e l d Sample 
Number 

L a b o r a t o r y 
Sample Number 

S i 0 2 

TiO? 
A 1 2 0 3 

F e 2 0 3 

FeO 
MgO 
CaO 
Na 2 0 
K 2 0 
P 2 0 5 

S 
MnO 
C 0 2 

H 2 0+ 
H 2 0 -
TOTAL 

7 6 - 7 ( 4 ) - 1 2 4 7 6 - 7 ( 4 ) - : L25 7 6 - 7 ( 4 ) - 1 2 9 7 6 - 7 ( 4 ) - 1 3 3 7 6 - 7 ( 4 ) - 1 3 5 7 6 - 7 ( 4 ) - 1 3 6 7 6 - 7 ( 4 ) - 1 3 7 

77-2642 77-2643 77-2647 77-2650 77-2652 77-2653 77-2654 

M a j o r e l emen ts i n w e i g h t p e r c e n t 

4 3 . 2 0 3 9 . 0 0 4 4 . 7 0 3 8 . 3 0 4 4 . 9 0 4 2 . 8 0 4 1 . 8 0 
0 .35 0 . 2 3 0 .30 0 .18 0 .12 0 .27 0 . 2 1 
9 .47 4 . 9 6 6 .13 3 .58 3 .48 5 .82 4 . 8 4 
1.81 2 .75 1.68 6 . 2 1 3 .12 2 .07 3 .89 
9 .18 7 .97 9 .02 3 .78 5 . 3 1 8 .13 4 . 9 9 

24 .40 2 9 . 7 0 2 7 . 2 0 3 6 . 3 0 31 .80 30 .70 29 .70 
5 .14 3 .06 3 .97 0 . 4 8 5 .49 1.37 5 .52 
0 .00 0 . 0 0 0 . 0 1 0 .00 0 .00 0 . 0 0 0 .00 
0 .00 0 . 0 0 0 . 0 1 0 . 0 0 0 . 0 0 0 . 0 0 0 .00 
0 .00 0 . 0 1 0 .02 0 . 0 1 0 .13 0 . 0 1 0 . 0 1 
0 . 0 1 0 .07 0 .02 0 . 0 1 0 . 0 3 0 .07 0 .05 
0 .17 0 .17 0 . 2 1 0 .14 0 .16 0 .14 0 .16 
0 .04 5 .23 0 . 9 6 0 . 1 2 0 .16 1.75 0 .92 
4 . 7 6 5 .75 4 . 8 1 9 .56 5 .09 5 .55 6 .86 
0 .26 0 . 3 1 0 .30 0 . 6 0 0 . 5 1 0 .45 0 .50 

98 .80 9 9 . 2 0 99 .30 9 9 . 3 0 100 .30 9 9 . 1 0 99 .50 

I 

1 



Table Hi 

Normative Mineralogy In Molecular Height 

Laboratory Field Sanple Apatite Pyr- Ilnenlte Ortho- Mblte Anorthlte Coruncfcji Acalte Magnetite Hematite Wol­ Enstatite Per- QuarU 
Sample Nintoer Ninfcer rhotlte clase lastonite rosillte 

QuarU 

77-2642 76-7(41-124 0.02 0.04 0.50 0.06 0.09 25.98 0.14 0.00 1.93 0.00 0.00 33.44 6.31 0.00 
77-2643 76-7(41-125 0.02 0.26 0.34 0.06 0.10 14.31 0.00 0.00 1.92 0.00 0.00 24.35 3.64 0.00 
77-2647 76-7(41-127 0.04 0.07 0.43 0.06 0.09 16.96 0.00 0.00 1.79 0.00 0.00 41.29 6.95 0.00 
77-2650 76-7(41-133 0.02 0.04 0.26 0.06 0.09 2.38 3.03 0.00 6.66 0.00 0.00 36.55 0.53 0.00 
77-2652 76-7(41-135 0.27 0.10 0.17 0.06 0.09 9.29 0.00 0.00 3.22 O.OO 0.00 33.89 2.33 0.00 
77-2653 76-7(41-136 0.02 0.25 0.38 0.06 0.09 6.88 3.71 0.00 2.21 0.00 0.00 47.06 5.97 0.00 
77-2654 76-7(41-137 0.02 0.18 0.10 0.06 0.04 13.48 0.00 0.00 4.17 0.00 0.00 28.76 1.69 0.00 

rite Leuclte Hedenber 
glte 

0.00 
1.22 
2.03 
0.00 
12.53 
0.00 
11.01 

26.51 
46.62 
25.63 
49.67 
34.61 
29.62 
37.41 

5.00 
6.98 
4.32 
0.73 
2.39 
3.76 
2.19 

0.00 
0.00 
0.00 
0.00 
0.0" 
0.00 
0.00 

0.00 0.00 0.00 
0.00 0.18 0.00 
0.00 0.34 0.00 
0.00 0.00 0.00 
0.00 0.86 0.00 
0.00 0.00 0.00 
0.00 0.64 0.00 



T a b l e 1 1 : 

F i e l d Sample 
Number 7 6 - 7 ( 4 ) - 1 2 4 7 6 - 7 ( 4 ) - 1 2 5 7 6 - 7 ( 4 ) - 1 2 9 7 6 - 7 ( 4 ) - 1 3 3 76-- 7 ( 4 ) - 1 3 5 7 6 - 7 ( 4 ) - 1 3 6 7 6 - 7 ( 4 ) 

L a b o r a t o r y 
Sample Number 77-2642 77-2643 77-2647 77 -2650 77-2652 77-2653 77-21 

T r a c e e l emen ts i n p a r t s pe r m i l 1 i o n 

Ba 40 30 30 20 30 30 40 
Co 60 85 75 90 75 80 85 
Cr 3320 4400 2640 2400 1760 2820 2600 
Cu 7 25 8 6 15 20 30 
Ga 6 4 4 2 1 3 3 
L i 4 <3 <3 3 3 <3 <3 
Ni 1000 1300 1220 1860 1240 1020 1520 
Pb <10 15 <10 <10 20 <10 <10 
Sc 30 15 25 15 15 20 20 
Sn <3 <3 <3 <3 <3 <3 <3 
V 150 <100 100 60 70 100 90 
Zn 90 75 125 55 60 85 65 

N o t e s : 
< Less t h a n 



Table 11: 
Field Sample 
Number 
76-7(4)-124 
76-7(4-125 
76-7(4)-129 
76-7(4)-133 
76-7(4)-135 
76-7(4)-136 
76-7(4)-137 

Laboratory Sample 
Number 

77-2642 
77-2643 
77-2647 
77-2650 
77-2652 
77-2653 
77-2654 

Thin Section Mineralogŷ  (Estimated Mineralogy) 
Chlorite(50) + opaques(l) + sericite(l) + talc(9) + tremolite- actinolite(40) 
Carbonate(15) + chlorite(50) + opaques(5) + talc(30) 
Carbonate(8) + chlorite(50) + opaques(2) + talc(10) + tremolite-actinolite(30) 
Chlorite(25) + olivine(15) + opaques(5) + serpentine(30) + tremolite-actinolite(25) 
Chlorite(45) + olivine(23) + opaques(2) + serpentine(5) + tremolite-actinolite(25) 
Carbonate(8) + chlorite(35) + opaques(2) + serpentine(5) + talc(20) + tremolite-actinolite(30) 
Chlorite(25) + olivine(20) + opaques(5) + serpentine(50) 

# Total approximately sums to 100 

ID 
I 



T a b l e 1 2 : D e s c r i p t i o n o f J u t t e n C h e r t - I r o n s t o n e f o r t h r e e 
l o c a l i t i e s on A r m i t L a k e . 

L o c a t i o n T h i c k n e s s 

A >30 m 

B >110 m 

C <2 m 

D e s c r i p t i o n 

I n t e r c a l a t e d , g e n e r a l l y bedded c h e r t 
beds (50 p e r c e n t o f s e c t i o n ) ; 0 . 3 t o 
0 . 5 cm m a g n e t i t e i r o n s t o n e beds (40 
p e r c e n t o f s e c t i o n ) and g reen s i l i c a t e 
l am inae (10 p e r c e n t o f s e c t i o n ) 
Mass ive c h e r t (90 p e r c e n t o f s e c t i o n ) 
w i t h 10 p e r c e n t t h i n s t r e a k s o f 
m a g n e t i t e i r o n s t o n e and g reen s i l i c a t e 
t h a t d e f i n e a b a n d i n g ; 1 cm bands o f 
p y r i t e + p y r r h o t i t e i r o n s t o n e and 1 m 
bands o f a m p h i b o l i t e s i m i l a r t o m a f i c 
m e t a v o l c a n i c s o f t h e a rea a r e a l s o 
p r e s e n t . 
I n t e r b e d d e d c h e r t and m a g n e t i t e 
i r o n s t o n e s i t u a t e d be tween 
a m p h i b o l i t i z e d m a f i c m e t a v o l c a n i c 
f l o w s ( L i k e l y a s e p a r a t e and d i s t i n c t 
u n i t f r o m main J u t t e n C h e r t - I r o n s t o n e 
d e s c r i b e d a t l o c a l i t i e s A and B) 



- 1 5 1 -

T a b l e 13 : D e s c r i p t i o n o f Savant Narrows F o r m a t i o n f o r f o u r 
l o c a t i o n s on Kashaweogama Lake 

L o c a t i o n 

1) N o r t h 
s h o r e o f 
Kashaweogama 
Lake 

2 ) Sma l l 
i s l a n d i n 
Kashaweogama 
Lake 

L a t i t u d e L o n g i t u d e D e s c r i p t i o n (From Base Upwards) 

5 0 ° 2 3 ' 2 0 ' N 90°51 '00 "W Sheared m a f i c m e t a v o l c a n i c s t o 
t h e n o r t h a re i n sharp c o n t a c t 
w i t h sheared c o n g l o m e r a t e t o 
t h e s o u t h . The basa l 2 m i s 
c o m p r i s e d o f a n g u l a r 1.5 cm 
f e l d s p a r g r a i n s and rounded t o 
s u b a n g u l a r q u a r t z g r a n u l e s i n 
a sheared c h l o r i t i c m a t r i x . 
The m a t r i x t o c l a s t r a t i o i s 
v a r i a b l e and t h e c o n g l o m e r a t e 
v a r i e s f r o m m a t r i x t o c l a s t -
s u p p o r t e d . C l a s t t y p e s i n 
o r d e r o f d e c r e a s i n g 
abundance a r e : m e d i u m - g r a i n e d 
p i n k t o b u f f l e u c o t r o n d h j e m i t e , 
banded c a r b o n a t e - s i l i c a t e r o c k , 
m a f i c v o l c a n i c c l a s t s 
( d i f f i c u l t t o d i s t i n g u i s h f r o m 
m a t r i x ) , q u a r t z , banded c h e r t , 
g n e i s s i c g r a n i t e . 
The c o n g l o m e r a t e i s p o o r l y 
s o r t e d and t h e c l a s t s range i n 
s i z e f r o m 1 cm t o g r e a t e r t h a n 
2 m. Some o f t h e t r o n d h j e m i t e 
c l a s t s a r e q u i t e a n g u l a r . One 
l a r g e b l o c k o f t r o n d h j e m i t e 
( g r e a t e r t h a n 2 m) c o n t a i n s 
m a f i c v o l c a n i c i n c l u s i o n s and 
has an inhomogeneous m i g m a t i t i c 
t e x t u r e . 

A l a r g e ( 1 by 2 m) b l o c k o f 
banded s e r i c i t i c c h e r t i s 
b e l i e v e d t o be d e r i v e d f r o m t h e 
J u t t e n C h e r t - I r o n s t o n e u n i t . 
Two m e t r e s above t h e base t h e 
m a t r i x cha rges t o a coa rse 
g r i t t y a r k o s e w i t h up t o 4 mm 
q u a r t z g r a i n s c o m p r i s i n g 25 
p e r c e n t o f t h e m a t r i x . C l a s t s 
a r e p r e d o m i n a n t l y c a r b o n a t e -
s i l i c a t e rock and t r o n d h j e m i t e . 

50°45 '10 "W 9 0 ° 2 5 ' 1 3 " W Sheared p l a g i o c l a s e - p h y r i c 
m a f i c m e t a v o l c a n i c s i n c o n t a c t 
w i t h c o n g l o m e r a t e (10 cm g u l l y 
s e p a r a t e s two l i t h o l o g i e s ) . 
Cong lomera te m a t r i x c o n t a i n s 30 
t o 40 p e r c e n t a n g u l a r t o 
s u b a n g u l a r q u a r t z g r a i n s . 
Remainder o f m a t r i x i s w e l l 
f o l i a t e d s e r i c i t e . C l a s t s a re 



- 1 5 2 -

T a b l e 13 : 

o f e q u i g r a n u l a r m e d i u m - g r a i n e d 
t r o n d h j e m i t e , q u a r t z , banded 
c h e r t , and m a f i c m e t a v o l c a n i c . 
T r o n d h j e m i t e i s t h e most 
abundant c l a s t t y p e . 
Cong lomera te i s m a t r i x 
s u p p o r t e d c o n t a i n i n g 40 p e r c e n t 
c l a s t s . 

3 ) N o r t h 5 0 ° 2 4 ' 1 0 " N 90°48 '40 "W F o l i a t e d m a f i c m e t a v o l c a n i c s 
s h o r e o f s e p a r a t e d f r o m shea red 
Kashaweogama c o n g l o m e r a t e by 1.5 m t h i c k 
Lake u n i t o f banded c a r b o n a t e -

c h e r t . The b a n d i n g i s d e f i n e d 
by a l t e r n a t i n g d a r k / l i g h t bands 
1 cm t h i c k o f s e d i m e n t a r y 
o r i g i n . I t ' s p o s s i b l e t h e 
banded c a r b o n a t e - c h e r t i s a 
l a r g e l e n t i c u l a r f r a g m e n t . The 
c o n g l o m e r a t e c o n t a i n s w e l l 
rounded c l a s t s o f e q u i g r a n u l a r 
m e d i u m - g r a i n e d 
l e u c o t r o n d h j e m i t e . 
Some h i g h l y s t r e t c h e d f e l s i t e 
c l a s t s a re a l s o v i s i b l e . O the r 
c l a s t t y p e s have been 
o b l i t e r a t e d by s h e a r i n g . The 
m a t r i x i s a s e r i c i t e - c h l o r i t e 
s c h i s t w i t h a v e r y low q u a r t z 
c o n t e n t . 

4 ) P e n i n s u l a 5 0 ° 4 5 ' 1 0 " N 9 0 ° 2 5 ' 1 5 " W C o n t a c t between m a f i c m e t a -
on N o r t h shore v o l c a n i c s and c o n g l o m e r a t e i s 
o f Kashaweogama Lake i n t e n s e l y s h e a r e d . 

Cong lomera te i s a l s o i n t e n s e l y 
sheared t o 2 m f r o m c o n t a c t and 
c l a s t s o r m a t r i x can no t be 
d i s t i ngu i s h e d . 



T a b l e 1 4 : Chemica l A n a l y s e s o f Rocks o f t h e Savan t Lake F o r m a t i o n . 
Savan t Lake A r e a . 

F i e l d Sample 

Number 7 6 - 7 ( 4 ) - 9 1 7 6 - 7 ( 4 ) - 9 2 7 6 - 7 ( 4 ) - 9 3 7 6 - 7 ( 4 ) - 5 5 

L a b o r a t o r y 

Sample Number 77-2629 77-2630 7 7 - 2 6 3 1 77 -2628 

M a j o r E lements i n We igh t P e r c e n t S i 0 2 

T i 0 2 

A 1 2 0 3 

F e 2 0 3 

FeO 
MnO 
MgO 
CaO 
Na 2 0 
K 2 0 
P 2 0 5 

C 0 2 

S 
H 2 0 + 

H 2 0 " 
T o t a l 

48 .20 
0 .82 

14 .70 
3 .32 
9 .26 
0 .22 
7 .31 

12 .00 
1.42 
0 .04 
0 .06 
0 . 1 1 
0 .03 
1.71 
0 .40 

99 .60 

4 8 . 0 0 
0 . 7 1 

14 .90 
2 . 9 1 
8 .37 
0 .17 
9 .20 

10 .40 
0 .75 
0 .00 
0 .05 
0 .60 
0 .08 
2 . 7 5 
0 .42 

9 9 . 3 0 

4 7 . 2 0 
0 . 8 4 

1 4 . 6 0 
3 .45 

1 0 . 4 0 
0 .23 
6 . 6 8 

1 1 . 0 0 
1 .71 
0 . 0 3 
0 .07 
0 . 2 5 
0 .07 
2 . 1 9 
0 .37 

9 9 . 1 0 

3 7 . 6 0 
0 . 1 2 
3 . 2 0 
5 .32 
4 . 6 7 
0 . 1 0 

3 5 . 9 0 
1.43 
0 . 0 0 
0 . 0 0 
0 . 0 1 
1.65 
0 . 0 4 
9 .27 
0 . 5 0 

9 9 . 9 0 



T a b l e 1 4 : 

F i e l d Sample 

Number 7 6 - 7 ( 4 ) - 9 1 7 6 - 7 ( 4 ) - 9 2 7 6 - 7 ( 4 ) - 9 3 7 6 - 7 ( 4 ) - 5 5 

L a b o r a t o r y 

Sample Number 77-2629 77-2630 77 -2631 77 -2628 

Trace E lements i n P a r t s pe r M i l l i o n Ba 30 30 30 40 
Co 45 55 55 93 
Cr 225 330 105 1920 
Cu 125 95 160 14 
Ga 15 15 15 2 
L i 5 6 6 5 
Ni 145 265 85 1940 
Pb 135 85 20 30 
Sc 40 30 50 10 
Sn <3 <3 <3 <3 
Sr 150 100 100 45 
V 200 200 250 50 
Y 30 20 30 <10 
Zn 100 85 110 25 
Zr 70 60 80 20 

N o t e s : 
< Less t h a n 



Table 14: 

Field 
Sample Nurcber 
76-7(41-91 
76-714)-92 
76-7(4)-93 
76-7(4)-55 

Nonnative Mineralogy in Molecular Weight 
labo to Apatite Pyr- llaenite Ortho- Albite Anorthite Corundua A—lite Magnetite Hematite Wol- Enstatite Fer- Quartz Diopside Forete- Fayalite Nephellne Leucite Hedenber Calcite 
Sample tio. rhotite claae lastonite roslllte rite gite 

77-2629 
77-2630 
77-2631 
77-2628 

0.13 
0.11 
0.16 
0.02 

0.11 
0.29 
0.26 
0.14 

1.19 
1.05 
1.24 
0.17 

0.25 
0.06 
0.19 
0.24 

13.33 
7.13 

16.28 
0.09 

35.17 
39.47 
34.02 
7.25 

0.00 
O.OO 
0.00 
0.64 

0.00 
0.00 
0.00 
0.00 

2.54 
2.45 
2.59 
1.75 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

14.65 
22.80 
14.40 
15.81 

9.60 
10.24 
11.69 

1.77 

1.67 12.90 
4.52 8.19 
0.48 10.32 
0.00 0.00 

0.00 
0.00 
0.00 

64.83 

0.00 
0.00 
0.00 
7.27 

0.00 
0.00 
O.OO 
0.00 

0.00 
0.00 
0.00 
0.00 

8.45 
3.68 
8.38 
0.00 

0.00 
0.00 
0.00 
0.00 

U1 
I 



Table 14: 

F ie ld Sample 
Number 

76-7 (4 ) -91 

76-7 (4 ) -92 

76-7(4) -93 

76 -7 (4 ) -55 

Laboratory Sample 
Number 

77-2629 

77-2630 

77-2631 

77-2628 

Thin Sect ion Mineralogy (Estimated Percent)^ 

Chlori te(15) + c l i n o z o i s i t e ( l ) + ep idote (6 ) + opaques(24) + p1ag ioc lase (30) 
+ t r e m o l i t e - a c t i n o l i t e ( 2 5 ) 
Carbonate(5) + c h l o r i t e ( 2 1 ) + c l i n o z o i s i t e ( 3 ) + ep idote (20) + opaques( l ) 
+ p lag ioc la se (20 ) + sphene(8) + t r e m o l i t e - a c t i n o l i t e ( 2 0 ) 
Carbonate(2) + c h l o r i t e ( 1 7 ) + c l i n o z o i s i t e ( 8 ) + ep idote (8 ) + opaques{14) 
+ p l a g i o c l a s e ( 5 ) + sphene(6) + t r e m o l i t e - a c t i n o l i t e ( 4 0 ) 
Carbonate(5) + opaques(20) + serpent ine (65) + t a l c ( 1 0 ) 

Texture (Thin 
Sec t ion 

Subophitic 

Subophit ic 

P i l o t a x i t i c 

Subophit ic 

Notes: 
# Total sums approximately to 100 

In 
I 



Table 15: Chemical analyses of Handy Lake Group, Highway 599 S e c t i o n , Savant Lake Area. 

Sample Number 29 27 23 21 110 114 

Major elements i n weight percent 

S i 0 2 

A l 2 0 3 
F e 2 0 3 

FeO 
MgO 
CaO 
Na 20 
K 2 0 
H 20+ 
H 2 0-
C0 2 

T i 0 2 

P205 
S 
MnO 
TOTAL 

50.50 
14.90 
0.90 
9.88 
8.01 

10.70 
2.48 
0.53 
0.54 
0.29 
0.06 
0.81 
0.09 
0.02 
0.18 

99.90 

50.30 
15.00 

2.60 
10.80 

5.53 
11.70 

1.67 
0.32 
1.14 
0.28 
0.10 
1.01 
0.11 
0.02 
0.24 

100.80 

49.20 
16.50 
2.10 

10.10 
7.83 
8.90 
2.75 
0.18 
0.32 
0.25 
0.10 
1.08 
0.07 
0.16 
0.20 

99.70 

49.00 
15.60 

.40 

.94 

.88 

2. 
9. 
7. 

10.80 
1.95 
0.14 
0.71 
0.28 
0.23 
1.01 
0.11 
0.01 
0.25 

100.30 

71.80 
14.40 
0.72 
2.45 
1.44 
2.92 
3.89 
1.54 
0.21 
0.38 
0.29 
0.36 
0.10 

<0.01 
0.04 

100.50 

54.50 
15.60 

1.99 
7.84 
5.98 
8.72 
2.50 
0.23 
0.62 
0.33 
0.08 
1.07 
0.26 
0.04 
0.15 

99.90 

234 

69.90 
15.40 
0.42 
1.61 
2.46 
3.40 
2.61 
2.01 
0.69 
0.17 
0.12 
0.25 
0.09 

<0.01 
0.03 

99.20 

231 

70.90 
15.20 

0.64 
1.96 
1.57 
2.60 
1.06 
3.22 
0.67 
0.23 
0.15 
0.45 
0.12 

<0.01 
0.05 

98.80 

240 

71.60 
15.70 
0.76 
1.05 
1.45 
2.86 
1.70 
2.64 
1.03 
0.14 
0.18 
0.21 
0.09 

<0.01 
0.03 

99.40 

104 

73.80 
15.20 
0.47 
1.47 
1.60 
2.74 
2.04 
2.08 
0.40 
0.29 
0.10 
0.27 
0.10 

<0.01 
0.03 

100.60 

- J 
I 

Notes: 
< Less than 



D e s c r i p t i o n 
Dark g r e e n , f i n e t o m e d i u m - g r a i n e d mass i ve f l o w 
Dark g r e e n , p o r p h y r i t i c p i l l o w e d f l o w 
Dark g r e e n , medium t o f i n e - g r a i n e d mass i ve f l o w 
Dark g r e e n , f i n e - a n d c o a r s e - g r a i n e d mass i ve f l o w 
Q u a r t z p o r p h y r y f l o w / i n t r u s i v e 
F i n e - g r a i n e d g r e y - g r e e n mass i ve f l o w / i n t r u s i v e 
Med ium-g ra ined q u a r t z p o r p h y r y f l o w / i n t r u s i v e 
M e d i u m - g r a i n e d , b u f f b r o w n , s l i g h t l y p o r p h y r i t i c f l o w 
P i n k , b r o w n , g r e y , f i n e t o m e d i u m - g r a i n e d f l o w / s i l l 
F i n e t u f f / f l o w 



T a b l e 15 : Chemica l a n a l y s e s o f Handy Lake G r o u p , Highway 599 S e c t i o n , Savant Lake A r e a . 

Sample Number 

S i 0 2 

A 1 2 0 3 

F e 2 0 3 

FeO 
MgO 
CaO 
Na 2 0 
K 2 0 
H 2 0+ 
H 2 0 -
C 0 2 

T i 0 2 

P 2 0 5 

S 
MnO 
TOTAL 

105 106 95 98 206 2 0 4 - 1 202 2 0 2 - 1 124 2 0 7 - 1 
M a j o r e lements i n w e i g h t p e r c e n t 

59 .00 78 .50 66 .00 6 4 . 4 0 74 .90 6 2 . 8 0 7 3 . 8 0 6 6 . 3 0 6 4 . 8 0 6 4 . 3 0 
17 .10 11 .70 16 .50 17 .10 1 4 . 6 0 1 7 . 3 0 1 8 . 4 0 16 .50 16 .60 16 .90 

1.32 0 .45 1.34 1.29 0 .64 0 .69 0 . 8 2 1.47 1.43 1.19 
5 .81 1.33 2 . 8 0 3 .57 1.61 1.96 0 .56 3 .36 3 .01 3 .43 
4 . 3 1 0 .60 2 . 3 4 3 .56 1.25 2 .25 0 . 3 3 2 . 2 3 2 .07 2 .22 
4 . 7 6 1.04 3 .30 3 .91 1.62 6 .12 0 . 4 1 4 . 0 7 4 . 2 6 4 . 3 9 
2 .30 4 . 0 1 4 . 6 7 2 .16 0 .73 1.79 0 . 9 7 2 . 5 3 4 . 2 5 2 .85 
3 .23 1.37 2 .07 2 . 0 8 2 .46 2 .64 2 . 2 0 1.73 1.48 1.70 
0 .82 0 .30 0 . 3 9 0 . 7 8 1.11 0 .83 1.02 0 .73 0 .60 1 .01 
0 .25 0 .23 0 . 3 0 0 . 3 1 0 .23 0 .23 0 .12 0 . 1 0 0 .28 0 . 2 0 
0 .33 0 .45 0 . 2 9 0 . 1 0 0 .09 1.82 0 . 0 9 0 . 1 0 0 .69 0 .55 
0 .80 0 . 1 1 0 .46 0 .46 0 .32 0 .47 0 .53 0 .45 0 .49 0 .48 
0 .17 0 .04 0 . 1 2 0 .12 0 .08 0 .12 0 . 1 3 0 .12 0 .12 0 .12 
0 . 0 1 0 .03 <0 .01 0 . 0 1 0 .07 0 .05 0 . 2 2 0 .20 <0 .01 < 0 . 0 1 
0 .08 0 .04 0 . 0 5 0 .07 0 .04 0 . 1 8 0 . 0 1 0 . 0 8 0 .06 0 .06 

100 .30 100 .20 100 .60 99 .90 99 .80 9 9 . 3 0 9 9 . 6 0 100 .00 100 .10 99 .40 

I 

N o t e s : 
< Less t h a n 



T a b l e 1 5 : 

T r a c e e l e m e n t s i n p a r t s pe r m i l l i o n 

Sample Number 105 106 95 98 206 2 0 4 - 1 202 202 -1 124 207 

Ag <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 
Ba 200 80 180 100 120 180 280 140 180 180 
Be <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 
Co 25 <5 15 10 5 5 <5 10 15 10 
Cr 25 <5 35 25 <5 30 25 25 35 30 
Cu 30 10 5 190 15 20 10 60 5 <5 
Ga 15 10 15 15 9 10 10 10 15 10 
L i 30 10 15 20 5 5 10 5 20 10 
Mo <1 3 <1 <1 <1 <1 <1 <1 <1 <1 
Ni 65 <5 25 35 <5 20 10 30 30 25 
Pb 10 20 10 20 10 50 10 10 40 10 
Sc 25 <5 10 10 7 10 8 10 10 10 
Sn <3 <3 <3 <3 4 10 <3 <3 6 <3 
Sr 200 100 200 100 100 100 100 200 300 300 
V 200 <5 60 60 20 90 100 90 80 80 
Y 25 30 10 10 25 10 15 15 15 10 
Zn 120 45 40 25 25 40 10 15 55 25 
Zr 150 150 80 90 250 150 150 150 200 150 

N o t e s : 
< Less t h a n 



T a b l e 1 5 : 

Sample Number D e s c r i p t i o n 
105 Dark g r e y , f i n e - g r a i n e d t u f f / f l o w 
106 P i n k , w h i t e , b r o w n , f i n e - g r a i n e d mass i ve f l o w / t u f f 
95 F i ne t u f f / i n t r u s i v e c l a s t s , o f f e l d s p a r p o r p h y r y 
98 Grey t o bu f f , medium t o f i n e - g r a i n e d t u f f 
206 W h i t e , f i n e t o v e r y f i n e t u f f 
204 -1 Brown, f i n e - g r a i n e d t u f f / t u f f a c e o u s me tased imen ts 
202 F i n e , w h i t e , t u f f 
202 -1 Wh i te t o b r o w n , medium t o f i n e t u f f / f l o w 
124 Grey t o b u f f , medium t u f f / f l o w 
2 0 7 - 1 Grey f i n e t u f f / t u f f a c e o u s me tased imen t 

i 
h-1 



T a b l e 1 5 : Chemica l a n a l y s e s o f Handy Lake G r o u p , H ighway 599 S e c t i o n , Savan t Lake A r e a . 

Sample Number 

SiOo 
A 1 2 0 3 

F e 2 0 3 

FeO 
MgO 
CaO 
NapO 
K 2 0 
H 2 0+ 
H 2 0 -
C 0 2 

T i 0 2 

P2O5 
S 
MnO 
TOTAL 

N o t e s : 
< Less t h a n 

208 210 2 1 0 - 1 209 212 218 220 221 223 226 228 
M a j o r e l emen ts i n w e i g h t p e r c e n t 

6 5 . 6 0 6 2 . 9 0 6 5 . 1 0 64 .40 6 0 . 0 0 6 6 . 6 0 6 3 . 6 0 6 0 . 5 0 6 0 . 3 0 64 .80 5 8 . 7 0 
16 .80 17 .90 16 .50 16 .90 1 6 . 9 0 1 6 . 3 0 15 .60 17 .80 18 .00 17 .70 1 5 . 8 0 

1.10 1.70 1.38 1.57 1.43 1.29 1.22 0 . 9 2 1.01 1.34 2 . 2 6 
2 .66 3 .36 3 .36 2 .73 5 .40 3 . 9 9 3 .36 4 . 0 6 4 . 3 4 2 .52 6 .94 
1.74 2 . 8 1 2 .78 1.43 3 .23 2 .03 2 . 4 5 3 .10 3 .20 2 .00 3 .96 
2 .60 4 . 6 2 4 . 2 8 3 . 5 1 5 .26 2 . 5 8 5 .20 5 .69 5 .12 3 .62 5 .13 
6 .32 2 .43 1.96 5 .50 2 . 8 5 1.89 1.85 1.99 2 .96 2 .40 1.06 
1.25 1.59 1.65 1.34 1.49 2 .22 2 . 5 5 2 .39 1.92 2 .92 3 .34 
0 .63 0 .96 1.04 0 .72 2 . 0 0 1.09 1.35 1.03 0 .86 0 .65 0 .72 
0 .18 0 .14 0 .20 0 .18 0 .23 0 .26 0 .20 0 .19 0 .22 0 .23 0 . 1 9 
0 .22 0 .09 0 .09 0 . 9 1 0 .17 0 .28 1.60 0 .94 0 .35 0 .28 0 .29 
0 .48 0 .55 0 .48 0 .49 0 .85 0 .62 0 . 5 3 0 . 6 0 0 .74 0 .60 0 .82 
0 . 1 1 0 .14 0 .12 0 .12 0 .24 0 .16 0 . 1 3 0 .14 0 .17 0 .13 0 . 2 0 

<0 .01 0 . 0 1 0 .03 0 . 0 1 <0 .01 0 .38 0 . 1 1 0 .02 0 .02 <0 .01 <0 .01 
0 .03 0 . 1 1 0 .08 0 . 1 1 0 .14 0 . 0 8 0 .07 0 .09 0 .07 0 .05 0 . 1 1 

9 9 . 7 0 99 .30 9 9 . 1 0 9 9 . 3 0 100 .20 9 9 . 8 0 9 9 . 8 0 9 9 . 5 0 99 .30 99 .20 9 9 . 5 0 

I 



T a b l e 1 5 : 

T r a c e e l emen ts i n p a r t s per m i l l i o n 

Sample Number 208. 210 210 -1 209 212 218 220 221 223 226 228 

Ag <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 
Ba 100 200 180 130 190 180 180 100 120 250 160 
Be <1 <1 <1 <1 2 <1 <1 <1 <1 <1 <1 
Co 10 15 10 10 15 15 20 10 20 10 25 
Cr 25 45 25 30 20 30 45 45 50 50 160 
Cu 5 30 50 10 <5 50 40 15 95 15 60 
Ga 8 15 8 10 8 15 8 9 10 9 9 
L i 10 10 10 5 15 25 15 10 15 15 25 
Mo <1 <1 <1 <1 1 <1 <1 <1 <1 <1 10 
Ni 20 25 25 25 15 30 35 40 50 20 80 
Pb 10 10 20 20 130 140 150 50 20 20 30 
Sc 7 9 8 9 25 15 20 20 30 20 25 
Sn <3 <3 <3 4 10 20 20 6 3 4 4 
Sr 300 200 200 300 200 200 200 200 400 300 500 
V 100 90 100 100 200 90 100 100 200 100 200 
Y 15 10 5 15 25 20 25 25 20 25 25 
Zn 45 15 10 55 80 45 50 60 70 60 100 
Z r 150 150 200 150 200 200 200 200 200 200 200 

N o t e s : 
< Less t h a n 



T a b l e 15 : 

Sample Number D e s c r i p t i o n 
208 P i n k , b u f f , m e d i u m - g r a i n e d , f e l d s p a r p o r p h y r i t i c f l o w 
210 L i g h t g rey b rown , f i n e - g r a i n e d t u f f / t u f f a c e o u s me tased imen t 
2 1 0 - 1 L i g h t g r e y , medium t o f i n e - g r a i n e d f l o w / t u f f 
209 P i n k , g r e y , m e d i u m - g r a i n e d t u f f / h y a b y s s a l i n t r u s i v e 
212 Grey , medium t o f i n e - g r a i n e d t u f f / t u f f a c e o u s me tased imen t 
218 Grey b r o w n , f i n e g r a i n e d mass i ve f l o w / i n t r u s i v e 
220 Brown, med ium-g ra ined f l o w / c r y s t a l t u f f 
221 G r e y , b u f f , med ium- to f i n e - g r a i n e d mass ive f l o w 
223 W h i t e , medium- t o f i n e - g r a i n e d m a t r i x o f b r e c c i a u n i t 
226 G r e y , b u f f , medium- t o f i n e - g r a i n e d p o r p h y r i t i c f l o w 
228 Grey , f i n e t u f f / t u f f a c e o u s me tased imen t 

CTl 
4^ 



T a b l e 15 : Chemica l a n a l y s e s o f Handy Lake G r o u p , Highway 599 S e c t i o n , Savan t Lake A r e a . 

Sample Number 

S i 0 2 

A 1 2 0 3 

F e 2 0 3 

FeO 
MgO 
CaO 
N a 2 0 
K 2 0 
H 2 0+ 
H 2 0 -
C 0 2 

T i 0 2 

P2°5 
S 
MnO 
TOTAL 

N o t e s : 
< Less t h a n 

88 86 84 8 4 - 1 73 70 68 67 
M a j o r e lemen ts i n w e i g h t p e r c e n t 

58 .30 78 .80 7 3 . 5 0 6 0 . 7 0 69 .10 59 .50 5 9 . 1 0 6 1 . 3 0 
17 .80 11 .60 1 7 . 6 0 17 .70 15 .80 5 0 . 6 0 1 6 . 3 0 1 6 . 1 0 

1.33 0 .75 0 . 8 9 1.68 0 .58 1.79 1.95 2 . 3 5 
5 .81 0 .84 0 .98 4 . 2 0 2 .45 5 .60 5 .66 4 . 4 1 
2 .73 0 .92 0 .58 2 . 5 3 1.15 4 . 6 8 4 . 5 6 2 .69 
5 .65 1.58 0 .44 4 . 8 6 3 .62 6 .53 7 .13 4 . 0 5 
3 .18 0 .39 0 . 7 3 3 .64 3 .88 2 . 8 0 3 .09 4 . 3 3 
2 .25 3 .01 3 .40 2 .03 1.34 1.40 0 . 8 9 2 .04 
0 .64 0 .34 0 .87 0 . 2 8 0 .53 0 .04 0 . 3 8 0 . 3 8 
0 .30 0 .45 0 . 4 1 0 .45 0 .45 0 .52 0 . 5 1 0 .58 
1.03 0 . 1 0 0 . 1 0 0 .45 0 .18 0 .09 0 . 0 8 0 .86 
0 .92 0 .09 0 .72 0 .87 0 .54 0 .85 0 . 8 1 0 .77 
0 .23 0 .05 0 . 1 8 0 .23 0 .16 0 . 2 1 0 . 2 3 0 .17 

<0 .01 0 . 0 1 < 0 . 0 1 < 0 . 0 1 <0 .01 0 . 0 1 < 0 . 0 1 0 . 0 1 
0 . 1 1 0 .03 0 .02 0 .07 0 .10 0 . 1 1 0 . 1 3 0 . 1 1 

100 .30 9 9 . 0 0 100 .40 9 9 . 7 0 99 .90 99 .70 1 0 0 . 8 0 100 .20 

(71 
Ln 
I 



T a b l e 15 : Chemica l a n a l y s e s o f Handy Lake G r o u p , Highway 599 S e c t i o n , Savant Lake A r e a . 

Sample Number 

SiOo 
A 1 2 0 3 

F e 2 0 3 

FeO 
MgO 
CaO 
Na 2 0 
K 2 0 
H 2 0+ 
H 2 0 -
C 0 2 

T i 0 2 

P 2 0 5 

S 
MnO 
TOTAL 

N o t e s : 
< Less t h a n 

199 198 117 115 190 191 187 192 188 59 
M a j o r e lements i n w e i g h t p e r c e n t 

5 8 . 8 0 58 .80 4 8 . 0 0 5 0 . 1 0 6 6 . 9 0 6 8 . 1 0 5 0 . 5 0 4 9 . 5 0 56 .60 5 8 . 6 0 
16 .90 15 .80 1 2 . 7 0 15 .20 15 .70 1 5 . 7 0 1 3 . 9 0 13 .50 15 .40 14 .20 

7 .60 1.99 1.50 1.70 1.21 0 . 9 3 1.50 1.71 0 .98 1.36 
0 .42 5 .80 8 . 8 2 9 .94 1.89 1.96 1 0 . 1 0 8 .54 5 .95 8 . 3 2 
3 .62 3.97 13 .90 8 .78 1 .21 1.05 8 . 4 9 6 .27 4 . 5 3 5 .19 
5 .29 6 .77 10 .30 8 . 7 0 2 .43 2 . 3 8 1 0 . 1 0 14 .00 10 .80 8 .47 
3 .82 3 .32 2 . 2 1 3 .22 4 .37 5 .10 2 . 1 3 0 .86 1.29 1.77 
1.60 0 .69 0 .14 0 . 1 1 2 .53 1.98 0 .19 0 .07 0 .58 0 .17 
1.12 0 .64 1.18 0 .66 0 .52 0 . 5 8 0 . 4 5 0 .78 0 .56 0 .57 
0 .23 0 .17 0 . 3 1 0 .33 0 .16 0 .14 0 .16 0 . 1 1 0 .24 0 .42 
0 . 2 5 0 .10 0 .02 0 . 0 8 0 . 5 8 0 . 7 0 0 . 2 5 3 . 6 0 1.94 0 .47 
0 .89 0 .84 0 .53 1.07 0 .39 0 . 3 8 1.41 0 . 6 1 0 . 6 1 0 .64 
0 .22 0 .19 0 . 0 9 0 . 1 1 0 .14 0 .16 0 . 1 2 0 .09 0 .08 0 .07 

<0 .01 <0 .01 0 . 0 1 0 . 0 1 0 .14 < 0 . 0 1 0 .07 0 .02 <0 .01 < 0 . 0 1 
0 . 0 9 0 .13 0 .20 0 .17 0 . 0 5 0 . 0 5 0 .17 0 .43 0 .18 0 .26 

100 .80 99 .20 99 .90 100 .20 9 8 . 2 0 9 9 . 2 0 9 9 . 5 0 100 .10 9 9 . 7 0 1 0 0 . 5 0 

01 
I 



T a b l e 15 : Chemica l a n a l y s e s o f Handy Lake G r o u p , Highway 599 S e c t i o n , Savant Lake A r e a . 

Sample Number 

S i 0 2 

A l 2 ° 3 
F e 2 0 3 

FeO 
MgO 
CaO 
Na 2 0 
K 2 0 
H 2 0+ 
H 2 0 -
C 0 2 

T i 0 2 

P 2 0 5 

S 
MnO 
TOTAL 

189 193 57 194 197 197 -1 195 196 49 46 47 48 
M a j o r e lemen ts i n w e i g h t p e r c e n t 

75 .50 68 .70 6 6 . 4 0 6 3 . 2 0 6 8 . 4 0 5 2 . 8 0 6 0 . 4 0 6 1 . 3 0 7 4 . 9 0 6 3 . 4 0 67 .80 74 .30 
14 .00 15.40 16 .60 16 .50 15 .40 13 .90 14 .10 15 .70 13 .00 16 .30 15 .30 13 .20 

0 .58 0.67 1.12 1.43 0 .78 4 . 2 4 1.67 1.87 0 . 6 8 1.68 1 .01 0 .73 
0 . 2 8 1.54 2 .93 1.96 1.12 6 . 0 9 2 . 9 4 3 .57 1.61 2 . 7 3 2 .52 1 .61 
0 .52 1.26 1.77 1.07 0 .55 3 .43 2 .72 1.85 0 . 7 8 3 .34 2 . 0 1 0 . 8 1 
0 .42 4 .24 1.91 4 . 7 8 3 .47 7 .64 6 . 3 0 4 . 5 8 2 . 3 9 4 . 0 5 4 . 2 5 2 .33 
4 . 7 2 1.70 4 . 5 9 4 . 0 6 3 .88 2 . 7 1 3 . 9 1 2 .63 3 .79 3 .46 2 . 5 1 3 .79 
2 . 1 5 2 .95 3 .76 2 .13 2 . 0 1 3 .12 2 .17 3 .86 1.81 2 . 5 0 2 . 7 0 2 . 0 1 
0 .74 0 .83 0 .44 0 .73 0 .65 0 .58 0 .62 1.11 0 .12 0 .19 0 .19 0 .14 
0 . 2 1 0 .28 0 .44 0 .14 0 .22 0 . 2 0 0 . 0 5 0 . 1 1 0 .45 0 .44 0 .46 0 .43 
0 .08 0.97 0 .60 2 .20 1.78 3 .75 3 .74 2 .08 0 .44 0 .50 0 .55 0 .44 
0 .12 0 .33 0 .48 0 .47 0 .47 0 . 4 3 0 .46 0 .73 0 .33 0 . 5 0 0 .39 0 .33 
0 .06 0 .12 0 .18 0 . 1 8 0 .20 0 .19 0 . 2 1 0 .36 0 . 1 0 0 .37 0 .16 0 .09 

<0 .01 <0 .01 <0 .01 < 0 . 0 1 <0 .01 < 0 . 0 1 0 . 0 3 0 .23 0 . 0 1 0 .43 0 . 0 1 0 . 0 1 
0 . 0 1 0 .03 0 .03 0 .06 0 .04 0 .12 0 .05 0 .10 0 .05 0 .08 0 .08 0 .05 

99 .40 99 .00 100.40 9 8 . 9 0 9 9 . 0 0 9 9 . 2 0 9 9 . 4 0 100 .10 100 .50 100 .00 99 .90 100 .30 

I 

I 

N o t e s : 
< Less t h a n 



T a b l e 15 : 

T r a c e e l emen ts i n p a r t s pe r m i l l i o n 

Sample Number 88 86 84 8 4 - 1 73 70 68 67 

Ag <1 <1 <1 <1 <1 <1 <1 <1 
Ba 220 200 220 200 190 290 110 120 
Be 2 <1 <1 <1 3 <1 <1 2 
Co 25 5 5 20 5 25 25 20 
Cr 195 5 30 35 10 100 85 55 
Cu 10 5 20 5 5 60 60 45 
Ga 15 20 15 10 15 15 10 15 
L i 20 5 10 10 5 10 5 10 
Mo <1 <1 <1 <1 <1 <1 <1 <1 
Ni 90 5 10 25 5 70 65 40 
Pb 20 10 20 20 20 10 10 10 
Sc 25 5 10 20 10 30 25 20 
Sn <3 4 <3 <3 <3 <3 <3 <3 
Sr 400 100 100 300 300 400 300 400 
V 150 5 100 100 15 150 150 100 
Y 30 5 20 35 30 25 30 25 
Zn 80 25 20 80 70 85 85 85 
Zr 150 70 90 100 100 100 150 200 

N o t e s : 
< Less t h a n 



T a b l e 1 5 : 

T r a c e e l emen ts i n p a r t s per m i l l i o n 

Sample Number 199 198 117 115 190 191 187 192 188 59 

Ag <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 
Ba 200 160 60 40 1000 700 80 50 180 60 
Be <1 <1 <1 <1 1 2 <1 <1 <1 <1 
Co 25 25 65 45 15 5 45 50 45 50 
Cr 70 70 240 260 20 45 390 320 500 980 
Cu 45 25 45 105 35 15 45 95 10 10 
Ga 8 5 7 10 20 20 15 15 15 10 
L i 5 10 15 10 50 15 10 10 15 5 
Mo <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 
Ni 40 50 360 115 15 15 185 70 70 145 
Pb 100 50 220 110 20 20 20 220 20 <10 
Sc 25 30 30 40 10 9 30 80 70 60 
Sn 15 10 20 15 <3 <3 <3 20 <3 <3 
Sr 600 400 200 200 900 1000 200 200 200 100 
V 200 200 200 300 60 60 250 350 350 400 
Y 30 30 15 25 <10 <10 20 25 15 20 
Zn 90 85 85 100 75 115 150 350 110 80 
Z r 200 200 100 100 100 90 100 80 40 60 

N o t e s : 
< Less t h a n 



T a b l e 15 : 

T r a c e e l emen ts i n p a r t s pe r m i l l i o n 

Sample Number 189 193 57 194 197 1 9 7 - 1 195 196 49 46 47 

Ag <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 

Ba 680 560 870 720 500 360 580 500 390 820 660 360 
Be 2 2 3 <1 2 <1 2 2 3 3 3 2 
Co 5 5 10 10 5 45 10 25 10 10 10 5 
Cr 10 25 55 40 80 95 65 90 35 95 105 40 
Cu <5 10 5 5 5 110 20 55 10 25 5 10 
Ga 15 15 15 9 8 7 7 7 10 20 15 10 
L i 15 20 20 20 15 25 20 15 10 35 20 10 
Mo <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 

Ni <5 5 25 10 <5 95 15 25 10 30 35 15 
Pb 20 660 30 230 300 190 130 110 20 20 20 20 
Sc <5 <5 8 8 <5 40 10 20 6 10 10 6 
Sn <3 30 <3 20 25 20 15 15 <3 <3 <3 <3 
Sr 400 400 400 800 700 600 2500 1000 300 1500 900 350 
V <5 40 70 70 70 60 100 150 40 90 90 40 

>• <10 <10 <10 <10 10 10 10 20 10 20 <10 15 
Zn 35 40 55 60 30 290 75 65 55 85 55 55 
Zr 60 90 100 80 200 150 150 150 45 150 90 70 

N o t e s : 
< Less t h a n 



D e s c r i p t i o n 
G r e y , b u f f , medium- t o f i n e - g r a i n e d f e l d s p a r p o r p h y r y f l o w 
G r e y , w h i t e , f i n e - g r a i n e d t u f f 
G r e y , medium- t o f i n e - g r a i n e d t u f f / f l o w 
B u f f , med ium-g ra i ned mass ive f l o w 
W h i t e , g r e y , l a p i l l i t u f f t o t u f f b r e c c i a 
Grey g r e e n , f i n e - g r a i n e d mass i ve f l o w 
Green , m e d i u m - g r a i n e d , f l o w / t u f f 
B u f f g r e y , m e d i u m - g r a i n e d , f e l d s p a r p o r p h y r i t i c f l o w / c r y s t a l t u f f 



D e s c r i p t i o n 
Grey , medium t o f i n e - g r a i n e d f l o w / t u f f 
Wh i t e t o b u f f , m e d i u m - g r a i n e d f l o w / i n t r u s i v e 
B lack t o g r e e n , f i n e t o m e d i u m - g r a i n e d m a s s i v e f l o w 
Dark g rey g r e e n , f i n e - g r a i n e d mass i ve f l o w 
W h i t e t u f f / t u f f a c e o u s me tased imen t 
Wh i t e t u f f t o l a p i l l i t u f f ( L i t h i c - c r y s t a l ) 
Dark g r e e n , medium t o f i n e - g r a i n e d m a s s i v e f l o w 
Dark g r e e n , medium t o f i n e - g r a i n e d mass i ve f l o w 
Grey g r e e n , medium g r a i n e d m a s s i v e f l o w 
Grey g r e e n , medium t o f i n e - g r a i n e d f l o w / t u f f 



T a b l e 15 : 

Sample Number D e s c r i p t i o n 
189 Wh i t e t o b u f f a p h a n i t i c f l o w / t u f f 
193 Wh i t e t o b u f f f i n e t u f f / t u f f a c e o u s me tased imen t 
57 Wh i t e med ium-g ra i ned f l o w 
194 W h i t e , f i n e , m i n o r l a p i l l i , t u f f / t u f f a c e o u s me tased imen t 
197 F i n e t o v e r y f i n e t u f f a c e o u s band 
197 -1 Medium, p o s s i b l e l a p i l l i , t u f f a c e o u s band 
195 W h i t e t o c reamy, f i n e , t u f f a c e o u s me tased imen t 
196 W h i t e t o b u f f , f i n e , t u f f a c e o u s me tased imen t 
49 Wh i t e t o p i n k m e d i u m - g r a i n e d v o l c a n i c d i k e 
46 G r e y , s l i g h t l y p i n k , medium t u f f / t u f f a c e o u s me tased imen t 
47 G r e y , s l i g h t l y p i n k , medium t u f f / t u f f a c e o u s m e t a s e d i m e n t 
48 Wh i t e t o l i g h t p i n k medium c r y s t a l t u f f / f l o w 



T a b l e 15 : 

T r a c e e l e m e n t s i n p a r t s per m i l l i o n 

Sample Number 29 27 23 21 110 114 234 231 240 104 
Ag <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 
Ba 100 80 60 40 360 60 220 250 290 160 
Be <1 <1 <1 <1 <1 <1 <1 <1 2 <1 
Co 45 50 55 45 10 35 <5 5 5 5 
Cr 335 115 260 335 10 205 <5 25 5 5 
Cu 40 30 140 15 5 45 <5 10 5 5 
Ga 10 10 10 10 15 15 10 15 15 15 
L i 5 5 5 5 15 15 10 10 15 10 
Mo <1 <1 <1 <1 <1 2 <1 <1 <1 <1 
Ni 105 60 215 125 10 125 <5 15 10 <5 
Pb 20 40 <10 60 20 40 10 <10 20 10 
Sc 45 45 40 35 8 35 <5 10 5 <5 
Sn <3 <3 5 <3 <3 7 <3 <3 <3 <3 
Sr 100 100 100 200 300 300 100 100 400 200 
V 350 350 300 250 40 300 25 60 30 20 
Y 25 25 25 25 15 35 10 15 <10 10 
Zn 70 70 120 100 50 100 25 35 25 30 
Z r 70 70 70 70 100 200 150 200 150 80 

N o t e s : 
< Less t h a n 



T a b l e 1 6 : Chemica l a n a l y s e s o f Samples o f 
A n t h o p h y l l i t i c F l o w s / T u f f s , Handy 
Lake G r o u p , Savan t Lake A r e a . 

F i e l d Sample 
Number 6 T - 1 6T -4 6T -61 

Ma jo r e l e m e n t s i n w e i g h t p e r c e n t 

SiOo 
A 1 2 0 3 

F e 2 0 3 

FeO 
MgO 
CaO 
NaoO 
K 2 0 
T i 0 2 

P 2 0 5 

S 
Mn0 2 

H 2 0 " 
TOTAL 

4 8 . 9 0 
9 . 2 8 
2 . 6 2 
8 . 2 6 

1 6 . 3 0 
1 0 . 6 0 

0 . 4 3 
0 . 2 2 
0 . 3 8 
0 . 0 9 
0 . 4 5 
0 .27 
0 . 2 2 
1.64 
0 . 4 1 

100 .10 

4 6 . 0 0 
6 .87 
1.60 

1 0 . 4 0 
2 7 . 0 0 

0 . 7 9 
0 . 0 9 
0 . 0 0 
0 . 3 2 
0 . 0 6 
0 . 1 5 
0 . 1 4 
3 .16 
3 . 7 1 
0 . 3 4 

100 .60 

4 2 . 4 0 
5 .39 
3 .06 
8 . 6 8 

2 6 . 3 0 
4 . 0 9 
0 . 1 0 
0 . 0 0 
0 . 2 4 
0 . 0 5 
0 .07 
0 . 1 8 
9 . 5 0 
1.34 
0 . 4 9 

101 .90 



Tab le 16 : 

F i e l d Sample 6T-
Number 

T race e lemen ts i n 

Ba 80 
Co 65 
Cr 1260 
Cu 70 
Ga 7 
L i 10 
Ni 460 
Pb 20 
Sc 35 
Sn 10 
Sr 100 
V 200 
Y 15 
Zn 340 
Z r 40 

6T -4 6 T - 6 1 

p a r t s pe r m i l l i o n 

20 40 
105 100 

3220 2140 
45 45 

5 3 
5 3 

880 860 
20 <10 
30 25 

6 <3 
30 200 

150 100 
<10 <10 
110 310 

30 25 

N o t e s : 
< Less t h a n 



Table 16: 

Normative Mineralogy in Molecular Weight 
Field Sample Apatite Pyr- I lnenite Ortho- Albite Anorthite Corundum Acmite Magnetite Hematite Wol- Enatatite Per- Quartz Diopside Porste- Payallte Nephellne Leuclte Hedenber Calclte 

Hmtxt rhoti te clase laatonlte r o a i l l t e r i t e q l te 

6T-1 0.19 1.5H 0.54 1.31 3.90 22.97 0.00 0.00 1.99 0.00 0.00 33.70 8.13 0.00 19.05 1.66 0.40 0.00 0.00 4.59 0.00 
6T-4 0.13 0.53 0.45 0.00 0.62 3.59 6.04 0.00 1.71 0.00 0.00 63.35 12.11 0.00 0.00 9.46 1.81 0.00 0.00 0.00 0.00 
6T-61 0.11 0.26 0.35 0.00 0.95 15.01 0.00 0.00 1.91 0.00 0.00 34.39 6.53 0.00 4.04 30.00 5.69 0.00 0.00 0.77 0.00 



T a b l e 16 : 

F i e l d Sample Number 

6 T - 1 

T h i n S e c t i o n M i n e r a l o g y ( E s t i m a t e d P e r c e n t ) ++ 

C h l o r i t e ( 2 5 ) + o p a q u e s ( 3 ) + s e r p e n t i n e ( 1 0 ) + 
t r e m o l i t e - a c t i n o l i t e ( 5 5 ) * + t o u r m a l i n e ( 7 ) 

T e x t u r e ( T h i n S e c t i o n ) 

S c h i s t o s e , a m y g d a l o i d a l 

6 T - 4 C a r b o n a t e ( 1 0 ) + o p a q u e s ( 3 ) + s e r p e n t i n e ( 3 2 ) 
+ t r e m o l i t e - a c t i n o l i t e ( 5 5 ) S c h i s t o s e 

6 T - 6 1 C a r b o n a t e ( 1 0 ) + c h l o r i t e ( 2 5 ) + o p a q u e s ( 5 ) + 
t a l c ( 5 ) + t r e m o l i t e - a c t i n o l i t e ( 5 5 ) 

N e m a t o b l a s t i c 
( A n t h o p h y l l i t e ) s c h i s t o s e 

T o t a l sums a p p r o x i m a t e l y t o 100 
Though a n t h o p h y l l i t e was i d e n t i f i e d i n X - r a y , p e t r o g r a p h i c f e a t u r e s 
a r e more c o m p a t i b l e w i t h t r e m o l i t e p e r h a p s i n d i c a t i n g a t r e m o l i t e - a c t i n o l i t e 
t o a n t h o p h y l l i t e s o l i d s o l u t i o n s e r i e s . 



T a b l e 1 7 : T r a c e E lement A n a l y s e s - Savant O c c u r r e n c e . 

LITHOLOGY Trace Elements'*" 

Ag Au* Cu Hg Mn Pb Sn Zn 

Host r o c k s 4 <10 260 20 1750 30 15 360 
( i n t e r m e d i a t e <1 <10 50 <20 870 <10 5 450 
t u f f s and 1 <10 65 <20 1210 30 6 580 
me tased imen ts 1 <10 5 <20 350 20 10 55 
7 samples) <1 <10 40 <20 1120 <10 7 155 7 samples) 

1 <10 110 20 2020 110 20 380 
2 <10 30 20 3420 <10 10 160 

MINERALIZED ZONE 1 110 200 8800 100 2120 6600 650 2 . 0 * * 
(2 samples ) 15 40 1940 30 1020 640 150 1000 

MINERALIZED ZONE 2 10 10 1220 1350 1280 500 200 1 . 7 * * 
(2 samples) 15 10 2080 1580 780 5000 250 1 . 7 * * 

+ P a r t s pe r m i l 1 i o n 
* P a r t s pe r b i l 1 i o n 
* * P e r c e n t 
< Less t h a n 



GEOLOGICAL AND MINING SYMBOLS 

INSTRUCTIONS 
I Ins hit of symbols irpUci", ill pKKKiui liM'. mil (uulauis .owe signer an I 
[hingei »inl UMilltOn* II slkiuM dt UVCl Hi nnilU'lltiOil *i1h In'.Kml •• hi Authors The itilioduiltoii ul i symbol nut tunUiOfil in iIn-. It.) is • ustlir (nil icquxcs the UhclI authomaliDii ul the I 'nil i,i-r,l,iv.-,i | ntul where indicated m Ihesicla notes Ihe letl accompanying 1 symbol tainiul be changed 

A Shaw the J<e ol • iltuclute, contact elc by a ihoil line (01 mow la indicate lop determination) drawn Irons the symbol Ou not u\e a sepaiala deluded link a end dip symbol ihe actual dtp (tiding nay bl shown 

8 When submitting a preliminary 01 *nal map manincnpl, ihetk oil, m Ika OCCURS boi. symbols used on Ihe map lace 

C. Carlo|iapheis must noli that il symbols 111 including lypt aie nol found OA (fit mailer symbols ship dim positives. Ihty musl be sensed 01 stuck up lo notch map lace lieatmenl 

0 lypo ftylo and hie in blocks • to h is nol an auihonty loi map lact uso 

SYMBOLS THAI MUSI Bt LABELLED OH MAPfACC. 
00 NOT REPEAT IN SYMBOL LIST. iSK NOIt pi 

C -> I ...W H 
Ol' ttanc'i** 

l«il pit 

t ipltiiii.cn trenching. 

MM 

OCCURS (Note bi 
a 

• 
• 

Sand oi gitvtl lealuie Label the spkiIk lealuie. Use r~i lo delineate ethers at laige scales 1 1 

Name ni'ior shear toifs II absolutely '"» iuom, ,-. atibieville lheai lu 11, and uplam in symbol list, |_| bul liy lo j.ij'i) 

f Quarry Open ml. uulny etc. label precisely 

Mine dump label 

• 
• 

SYMBOIS AND HXT 1H»I M>FtA> IN SYMBOL IISI .Slf N O U S , 

GIVE AT STRIDE. if 
(Ni.Ip III 

• 

l' 

yyx-

yy>. 

y y x 

GLACIAL FLUTING. DRUMLTN. 

OUTWASH FAN. 

HUMMOCKY TOPOGRAPHY. 

£SKER. 

SMALL BEDROCK OUTCROP. 

AIEA OF BEDROCK OUTCROP. 

BEODING, HORIZONTAL. 
BEDDING, TOP UNKNOWN; (INCLINED, VERTICAL). 
BEDDING, TOP INDICATED BY ARROW; (INCLINED, VERTICAL, OVERTURNED). 
BEDDING, TOP (ARROW) FROM GRAIN GRAD­ATION; (INCLINED, VERTICAL, OVERTURNED). 
BEDDING, TOP (ARROW) FROM cross BEDDING; (INCLINED, VERTICAL, OVERTURNED). 

] Oelele tuappropiiate te*l 

( ] Fruited in colour on Pleistocene seites only. 

[ ] t'nulfil in tuloui mi Pleistocene senes only 
II .T when map stile prohibits unit pallet *(1|M J hoi il| May be m toluur Anowhead shows duec don ut deposition. 

Hf 

• 
ajjf* II tap ts known use symbol 10 In di DD to vertical case snow *)' 

FRF In oieiluioed case bop indicates dip. 

am mention 

yy 

UM In overturned case loop indicates dtp 

[ ) In overturned case loop Indicates dip. 
BEDDING, TOP (ARROW) FROM RELATIONSHIP 
OF CLEAVAGE AND BEDDING; (INCLINED OVER- Q in overturned case loop indicates dtp TURNED). LAVA/TOW; TOP{ARROW) FROM PILLOWS SHAPE AND PACKING. OD 
SCHLSTOSITY; (HORIZONTAL, INCLINED, VERTICAL). 
GNEISSOSLTY, (HORIZONTAL, INCLINED, VERTICAL). 

vi 

Ceneial leim cmbiaong uhistostly and |nciss-

Ihe slimline ol iwhs tilling paiillcl bands ol BANDING; (HORIZONTAL, INCLINED, VERTICAL). [ | ii.tteienl textuiet. coluuii, VI mrunars. wiihnut impiKalt(n• ot o111Hi. un(irii may be dealt wilh in tht tcpuii 
LI NEAT ION WITH PLUNGE. 

GEOLOGICAL BOUNDARY, OBSERVED. 
GEOLOGICAL BOUNDARY, POSITION INTERPRETED. 
GEOLOGICAL BOUNDARY, DEDUCED FROM GEOPHYSICS. 

MAGNETIC CONTOUR, VALUE IN GAMMAS. 

f~1 Ihts synilxil may NOI be combined with Others, but should be auiii/eiil 
(y See nota A 

• his syntbtil tiny ulten be Ihe unly boundary ihuwri on maus. %TIR note A 

['] Allcrmlive lo ?lb. 

• Allrmat.ve lo LIT Use il conluurs aie also (in Hates J geulofti(-ii boundaries. 

0 0 * If it 

OCCURS FAULT; (OBSERVED, ASSUMED). SPOT INDI- (Note Bl cafes DOWN THROW SIDE, ARROWS INDICATE N/ Usually in black. Usually alternaiive lu 2U Sm HOFIIONLAT MOVEMENT ™ nute A 
Usually in oveipmil I'tluui (blue led) Bi'it,.nt 

• TUT compiled maps line biuken Usually alleiua ime lo 21. alw»yi lo ?lb btt nute A Sueoal cases tint. 

HORIZONTAL MOVEMENT 
LINEAMENT OR FAULT. 
LINEAMENT. 

• V / 

"Oil. 

ft* 

\"' Vrr 

JOINTING; (HORIZONTAL, INCLINED, VERTICAL). 

DRAG FOLDS WITH PLUNGE. 

ANTICLINE, SYNCLINE, WITH PLUNGE. 

BEDROCK CONTOUR. 

DRILL HOLE; (VERTICAL, INCLINED). 
DRILL HOLE; (PROTECTED VT'TICALLY, PROTECTED UP DIP). OVERBURDEN v»n. 
DRILL HOLE; (PROJECTED VERTICALLY .PROJECTED UP DIP). OVERBURDEN SHOWN. 
VEIN, VEIN NETWORK. WIDTH IN INCHES. WIDTH IN FEET. 

OREBODY PROJECTED TO SURFACE. 

SHAFT; DEPTH IN FEET. 

QUARRY. 

GRAVEL PIT. 

MAGNETIC ATTRACTION. 

RADIOACTIVITY. 

Black only. Alleinalme lo 23a. No issuined lym-

• 
Symbols li< conirtBlianalued II tiacl shapti ul [~] told is intuorlant on map, adatse Chiet Cailo-•rapher in wnlin|. 

• 

a 

shown brokao bul without eiplanation. 
OH must appaai mi ipaCI ptrmitlinl 
Use when no colour ia drill hulu Atlemalrva to 

Uia an i*i •• Ktlt maps Only with pnui appiovol f] al Ckitl Gac4o|ist. Cany colour. Allarnalivt to 

• OotoU inappioprial'* teal. Sod or black accardtni lo pnattof (trnittlioot. 

(or mineiil| lacovaied II i>oiutile, add word Shalt and orml liom symbol • hit. Align with type millet on small scale mips but orient to mine shall al larfi wilei, il ah|n-menl of all lhalls is known 
(3 Srnall scales only. Nol a muse 

Q Small scales only. Nal a lesl pit 

~\ fotlaw map lata lur lypa ilyl*. 
Nol "raddi type style. 

SYMBOIS I HAT SHOULD APPEAR BELOW THE LECENO. 

CARBONATIZED ROCK. 

• 
• 

MINERAL HE IIKENCE 10 APP1AH BELOW THE UCEMO 
JW GOLD •itln IR,\ lyuu jI enimples See In̂ liuctians lo Aulhins t.n conipkle list QUARTR Oetnlnl sulptmlu fiiinetil.ralinn ol '.esatidaiy si|<i<Im ante may br miln onpitrlinuitiiyniap̂  On In.al nups black S -ill l-f «nti • l,t„ir,t .., hi latnasrs QUAITZ<ARBONATE Ihe t-lrtnental .>n.U<l .1 Ihrouuirente isdescuMiltn ilHul m lh.- iei>url Ci in-pilaluiii ii ai , M n. .IT icln in t liealinenl Metalv trxiivrml limn all wines musl URANIUM fa shown but in inaiiur rampi simple piudutttun Utiles may be uibs|ilin>d 

http://ipltiiii.cn


G E O L O G I C A L A N D M I N I N G S Y M B O L S 
( S u p p l e m e n t t o l i s t s on s h e e t O . D . M . 1779) 

S Y M B O L S A N D T E X T T H A T A P P E A R I N S Y M B O L L I S T . 

A d d : 

14a L a v a f l o w ; t o p i n d i r e c t i o n o f a r r o w . • F o r a l l t o p d e t e r m i n a t i o n s o t h e r t h a n b y p i l l o w s h a p e s , w h i c h 
i s 14. N o t e e l o n g a t i o n o f l i n e b e y o n d h a l f c i r c l e . 

14b D i r e c t i o n o f p a l a e o c u r r e n t . 

De le - te s y m b o l 1 5 a / 1 6 a a n d a l l a c c o m p a n y i n g n o t e s i n r e d . 

S u b s t i t u t e ; 

• 

16a F o l i a t i o n ; ( h o r i z o n t a l , i n c l i n e d , v e r t i c a l ) . i v i N o t e t h e h a l f a r r o w s d i s t i n g u i s h i n g t h i s s y m b o l f r o m s c h i s t o s i t y 

S u b s t i t u t e f o r s y m b o l 18 i n b l o c k . D e l e t e a l l a c c o m p a n y i n g 
n o t e s i n r e d a n d s u b s t i t u t e . 

18 
0 ° - 8 9 ° 

L i n e a t i o n w i t h p l u n g e . 

H o r i z o n t a l t o a l m o s t v e r t i c a l i n d i c a t e d b y d e g r e e n u m b e r . | 
I 1 I f v e r t i c a l s p e c i a l s y m b o l p e r m i t t e d . T h i s s y m b o l m a y n o t M 
— b e c o m b i n e d w i t h o t h e r s , b u t s h o u l d be a d j a c e n t . ~" 

I 

CO 

S Y M B O L T H A T S H O U L D A P P E A R B E L O W T H E L E G E N D . 

A d d : 

O D M 3 3 3 0 

39 S i l S i l i c i f i e d z o n e . • 
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