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SUMMARY 

T h e p r o p o s e d V o y a g e u r s N a t i o n a l P a r k , in n o r t h e r n M i n n e s o t a a d j a c e n t 
to the I n t e r n a t i o n a l B o u n d a r y , is a s c e n i c g l a c i a t e d a r e a u n d e r l a i n by v e r y 
a n c i e n t ( P r e c a m b r i a n ) r o c k s of d i v e r s e t y p e s . The a r e a w a s m a p p e d g e o ­
l o g i c a l l y by the M i n n e s o t a G e o l o g i c a l S u r v e y in t h e s u m m e r of 1968 to 
a p p r a i s e the p o t e n t i a l for s i gn i f i can t m e t a l l i c m i n e r a l d e p o s i t s . 

T h e p r o p o s e d p a r k s t r a d d l e s t h e t r a n s i t i o n f r o m g r a n i t i c r o c k s of the 
V e r m i l i o n ba tho l i th on t h e s o u t h to m e t a m o r p h o s e d s e d i m e n t a r y and v o l c a n i c 
r o c k s on the n o r t h . B io t i t e s c h i s t , a d a r k g r a y , s l a b b y r o c k , is the m o s t 
a b u n d a n t r o c k type in the a r e a , c o m p r i s i n g m o s t of K a b e t o g a m a P e n i n s u l a 
and m u c h of the s h o r e l i n e s of R a i n y , K a b e t o g a m a , and N a m a k a n L a k e s . A 
" g r e e n s t o n e b e l t " p a s s e s t h r o u g h the e x t r e m e n o r t h w e s t e r n c o r n e r of the 
p r o p o s e d p a r k . Th i s be l t con t a in s one f o r m e r l y p r o d u c t i v e gold m i n e , the 
L i t t l e A m e r i c a , and s e v e r a l p r o s p e c t pi ts and a d i t s . Of s e v e n s e l e c t e d 
s a m p l e s of m i n e r a l i z e d r o c k t a k e n in the g r e e n s t o n e b e l t , t h r e e con ta in 
a n o m a l o u s a m o u n t s of gold , s i l v e r , and c o p p e r and one con ta in s d e t e c t a b l e 
a m o u n t s of p l a t i n u m g r o u p m e t a l s . T h e geologic m a p p i n g and s a m p l i n g a r e 
i n a d e q u a t e to t e s t the full m i n e r a l p o t e n t i a l , but i n d i c a t e the p o s s i b l e e x ­
i s t e n c e of s i gn i f i can t m i n e r a l d e p o s i t s w i t h i n the b e l t . 

I n s o f a r a s m i n e r a l p o t e n t i a l is a f a c t o r , t he a r e a u n d e r l a i n by the g r e e n ­
s tone be l t in the e x t r e m e n o r t h w e s t e r n p a r t of the p r o p o s e d p a r k is not s u i t ­
a b l e for i n c l u s i o n in the p a r k . The a r e a involved is s m a l l , and inc ludes 
Big A m e r i c a n I s l a n d , D r y w e e d I s l a n d , and the s m a l l i s l a n d s b e t w e e n D r y -
w e e d I s l a n d and the m a i n l a n d . T h e s e i s l a n d s should r e m a i n open for p r o s ­
pec t i ng and p o s s i b l e m i n i n g . 
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VOYAGEURS NATIONAL PARK 

INTRODUCTION 

B e c a u s e of the p o s s i b i l i t y of c o m m e r c i a l m e t a l l i c m i n e r a l d e p o s i t s in 
the g r e e n s t o n e be l t t ha t p a s s e s t h r o u g h the n o r t h w e s t e r n p a r t of the p r o ­
p o s e d V o y a g e u r s N a t i o n a l P a r k , an e c o n o m i c a p p r a i s a l of the a r e a was 
c a r r i e d out by the M i n n e s o t a G e o l o g i c a l S u r v e y in the s u m m e r of 1968. E m ­
p h a s i s was p l aced on geo log ic m a p p i n g and. s a m p l i n g in the g r e e n s t o n e be l t , 
but m a p p i n g was ex t ended to inc lude a l l the s h o r e l i n e s of Ra iny and K a b e -
t o g a m a L a k e s and the w e s t e r n p a r t of N a m a k a n L a k e . T h e geologic m a p p i n g 
w a s done by D r . R. W. O jakangas and D r . D. L . Southwick of the M i n n e s o t a 
G e o l o g i c a l S u r v e y , a s s i s t e d by J a m e s Huss and C h a r l e s He inonen . U. S. 
A r m y , C o r p s of E n g i n e e r s , U. S. L a k e S u r v e y c h a r t s 819, 8Z0, 821 , 822, 
and 823 w e r e u s e d as b a s e m a p s for p lot t ing the geo log ic d a t a . The c h a r t s 
w e r e c o m b i n e d a t a s c a l e of 1 :62,500 (one inch equa l s one m i l e ) as a b a s e 
for the geo log ic m a p (pla te 1). 

The s tudy was c a r r i e d out as a p a r t of the p r o g r a m of t h e M i n n e s o t a 
G e o l o g i c a l S u r v e y to p r e p a r e a Geo log ic M a p A t l a s of the s t a t e . Th i s 
p r o g r a m is s u p p o r t e d m a i n l y by funds p r o v i d e d by the M i n n e s o t a R e s o u r c e s 
C o m m i s s i o n . T h e a r e a is wi th in the I n t e r n a t i o n a l F a l l s 1:250, 000 m a p 
s h e e t , one of the 11 s h e e t s t ha t w i l l be inc luded in the Geolog ic M a p A t l a s . 

LOCATION OF PROPOSED PARK 

T h e a r e a p r o p o s e d for the V o y a g e u r s N a t i o n a l P a r k is in n o r t h e r n St . 
L o u i s County and a d j a c e n t p a r t s of Kooch ich ing County , a long the I n t e r ­
n a t i o n a l B o u n d a r y ( p i . 1). T h e c u r r e n t p r o p o s a l , a s i nd i ca t ed in the 
O c t o b e r , 1967 r e p o r t of the S ta t e of M i n n e s o t a , D e p a r t m e n t of C o n s e r v a ­
t i on , invo lves a p p r o x i m a t e l y 106, 000 a c r e s of land and 60 , 000 a c r e s of 
w a t e r . T h e a r e a is i m m e d i a t e l y e a s t of I n t e r n a t i o n a l F a l l s and inc ludes 
K a b e t o g a m a P e n i n s u l a , K a b e t o g a m a L a k e , and p a r t s of Ra iny and N a m a k a n 
L a k e s . T h e p r o p o s e d p a r k has an i r r e g u l a r s h a p e and is s o m e 24 m i l e s 
long , e a s t t o w e s t , and f r o m t h r e e to 15 m i l e s w i d e , n o r t h to sou th . 

T h e s i t e was s e l e c t e d p r i m a r i l y b e c a u s e of i ts " e x c e p t i o n a l s c e n e r y 
of an u n u s u a l l y beau t i fu l s y s t e m of l a k e s , s t r e a m s , and f o r e s t s ; an ou t ­
s t a n d i n g r e p r e s e n t a t i o n of P r e c a m b r i a n geo logy and a land s u r f a c e s h a p e d 
by c o n t i n e n t a l g l a c i a t i o n ; and h i s t o r i c a s s o c i a t i o n s w i th t h e fur t r a d e and 
t h e e r a of e x p l o i t a t i o n a long t h e I n t e r n a t i o n a l B o u n d a r y . "— 

/ S t a t e m e n t by N a t i o n a l P a r k S e r v i c e , U . S . D e p a r t m e n t of I n t e r i o r , quoted 
in O c t o b e r , 1967 r e p o r t by S t a t e of M i n n e s o t a , D e p a r t m e n t of C o n s e r v a t i o n , 
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GEOLOGIC S E T T I N G 

T h e a r e a of the p r o p o s e d p a r k is in the s o u t h e r n p a r t of the S u p e r i o r 
P r o v i n c e of t h e C a n a d i a n Sh ie ld , a v a s t a r e a of a n c i e n t P r e c a m b r i a n r o c k s 
t h a t f o r m s t h e n u c l e u s of t h e N o r t h A m e r i c a n c o n t i n e n t . Spec i f i ca l l y , it 
l i e s in the t r a n s i t i o n zone b e t w e e n a l a r g e a r e a of g r a n i t i c and m e t a m o r p h i c 
r o c k s , c a l l e d t h e V e r m i l i o n ba tho l i t h , which u n d e r l i e s m u c h of n o r t h e r n St . 
L o u i s Coun ty , and a c o m p l e x g r e e n s t o n e be l t t h a t c r o s s e s t h e I n t e r n a t i o n a l 
b o u n d a r y in the R a i n y L a k e a r e a . 

T h e b e d r o c k is r a t h e r w e l l e x p o s e d in the e a s t e r n p a r t of the a r e a , 
p a r t i c u l a r l y a long t h e l ake s h o r e s , and t y p i c a l l y f o r m s a knobby, r o c k y 
t e r r a i n . In t h e w e s t e r n p a r t of the a r e a and in m u c h of K a b e t o g a m a P e n i n ­
s u l a , t h e b e d r o c k is c o v e r e d by s o i l , u n c o n s o l i d a t e d g l a c i a l m a t e r i a l s , 
and s w a m p s . 

ROCKS E X P O S E D IN THE A R E A 

Two r o c k t y p e s , g r a n i t e and b io t i t e s c h i s t , u n d e r l i e m o r e t han 95 
p e r c e n t of p r o p o s e d p a r k a r e a . T h e " g r e e n s t o n e b e l t " , d i v e r s e in c o m ­
p o s i t i o n and c o m p l e x in s t r u c t u r e but c h a r a c t e r i z e d by r o c k s hav ing a 
g r e e n c o l o r , u n d e r l i e s D r y w e e d I s l a n d and a d j a c e n t i s l a n d s and ex tends 
s o u t h w e s t e r l y onto t h e m a i n l a n d and c o m p r i s e s m u c h of the sou th s h o r e of 
R a i n y L a k e e a s t of J a c k f i s h Bay . 

B io t i t e S c h i s t 

T h e m o s t w i d e s p r e a d r o c k type in the p r o p o s e d p a r k is b io t i t e s c h i s t , 
a g r a y to n e a r l y b l a c k r o c k t h a t w e a t h e r s to v a r i o u s s h a d e s of g r a y i s h 
b r o w n . It f o r m s the b e d r o c k for m o s t of the K a b e t o g a m a P e n i n s u l a n o r t h 
of a l ine ex t end ing r o u g h l y b e t w e e n the point n o r t h of P e t e r s o n Bay , on 
K a b e t o g a m a L a k e , and the n o r t h end of Kubel I s l a n d , in N a m a k a n L a k e . 
T h e s c h i s t can be s p l i t r e a d i l y into th in s l a b s b e c a u s e the g r a i n s of b io t i t e 
it c o n t a i n s a r e o r i e n t e d m o r e or l e s s p a r a l l e l to one a n o t h e r . T h i s d i r e c t i o n 
of r e a d y s p l i t t i n g ( s c h i s t o s i t y ) is n e a r l y p a r a l l e l to bedding in m u c h of the 
o u t c r o p b e l t , but c r o s s e s bedding in the h i n g e - a r e a s of t ight folds and 
l o c a l l y in m o d e r a t e - s i z e d a r e a s as a t Sag inaw Bay , in R a i n y L a k e . Beds 
a r e g e n e r a l l y 3 i n c h e s to 12 i n c h e s t h i c k (but l oca l l y as t h i c k as s e v e r a l 
fee t ) and a r e d i s t i n g u i s h e d f r o m e a c h o t h e r by d i f f e r e n c e s in g r a i n s i z e 
and t h e a m o u n t of b io t i t e and o t h e r m i n e r a l s . G r a d e d b e d s , in wh ich 
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t h e r e is a g r a d u a l d e c r e a s e in g r a i n s i z e f r o m b o t t o m to t o p , a r e f a i r l y 
c o m m o n . 

M o s t s c h i s t o u t c r o p s a r e r e l a t i v e l y low and f la t , a l t hough cliffs 
s e v e r a l t e n s of fee t h igh a r e not r a r e . T h i s r e l a t i v e l y low r e l i e f has 
r e s u l t e d f r o m e r o s i o n by t h e g l a c i e r s t ha t m o v e d o v e r the a r e a . The 
s c h i s t w a s e r o d e d m o r e e a s i l y by the g l a c i e r s t h a n w a s the a s s o c i a t e d 
g r a n i t e , and it c o m m o n l y f o r m s l o w e r , l e s s r u g g e d e x p o s u r e s . 

Mixed G n e i s s 

T r e n d i n g t h r o u g h t h e m i d d l e of K a b e t o g a m a and N a m a k a n L a k e s is 
a b r o a d b e l t of m i x e d g n e i s s e s , w h i c h l i e s b e t w e e n b io t i t e s c h i s t on the 
n o r t h and m o r e or l e s s m a s s i v e g r a n i t e on the sou th , and r e p r e s e n t s a 
t r a n s i t i o n zone b e t w e e n t h e s e t e r r a n e s . T h e s e r o c k s c o n s i s t of l a y e r s , 
s l a b s , and i r r e g u l a r m a s s e s of b i o t i t e s c h i s t t h a t a r e s e p a r a t e d f r o m one 
a n o t h e r by s h e e t s of g r a n i t e . The p r o p o r t i o n of s c h i s t to g r a n i t e v a r i e s 
w ide ly ; in p l a c e s t h e r o c k is p r i n c i p a l l y s c h i s t cu t by n u m e r o u s n a r r o w 
s t r i n g e r s of g r a n i t e , w h e r e a s in o t h e r p l a c e s it is ch ie f ly g r a n i t e w i th 
only s c a t t e r e d l e n s e s and w i s p s of s c h i s t . R a t i o s of s c h i s t to g r a n i t e a r e 
c o m m o n l y in the r a n g e 30:70 to 70 :30 . T h e s c h i s t l a y e r s a r e g r a y , g r a y i s h -
b r o w n , o r n e a r l y b l a c k , w h e r e a s the g r a n i t e l a y e r s a r e w h i t e , w h i t i s h g r a y , 
o r p i n k i s h g r a y . I nd iv idua l l a y e r s r a n g e in t h i c k n e s s f r o m l e s s t h a n an inch 
to m o r e t h a n 10 fee t and t y p i c a l l y p inch and s w e l l . Highly c o n t o r t e d folds 
c a n be s e e n in m o s t o u t c r o p s . 

G r a n i t e and R e l a t e d R o c k s 

South of a l ine ex tend ing r o u g h l y f r o m Sphungs I s l and ( s o u t h w e s t e r n 
p a r t of K a b e t o g a m a L a k e ) to Su l l i van Bay is a t e r r a n e c o m p o s e d m o s t l y of 
m a s s i v e to w e a k l y g n e i s s i c g r a n i t i c r o c k s . S m a l l bod i e s of m a s s i v e g r a n i t e 
a l s o cut t h e be l t of m i x e d g n e i s s (which is i t se l f p a r t l y c o m p o s e d of g r a n i t e ) 
and the b i o t i t e s c h i s t , e s p e c i a l l y on the i s l a n d s in the n o r t h e r n p a r t of 
K a b e t o g a m a L a k e . T h e p r i n c i p a l a r e a of m a s s i v e g r a n i t i c r o c k is s o u t h of 
t h e l a k e . T h e h i g h l a n d s a long A s h R i v e r for s e v e r a l m i l e s s o u t h of Su l l ivan 
Bay a r e u n d e r l a i n ch ie f ly by m a s s i v e g r a n i t i c r o c k s . G r a n i t e o u t c r o p s 
g e n e r a l l y a r e r o u n d e d and s m o o t h , and c o m m o n l y d i s p l a y g l a c i a l s t r i a t i o n s , 
c h a t t e r m a r k s , and p o l i s h e d s u r f a c e s . 
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The t e r m s "g ran i t e" and "granit ic rock" a r e here used in a genera l sense 
to include s eve ra l rock types that range in composit ion from t rue granite to 
hornblende quartz d ior i te . All these rocks a r e m e d i u m - to coa r se -g ra ined 
and a r e composed of mic roc l ine , p lagioclase , quar tz , bioti te , and hornblende 
in varying propor t ions . Commonly, the m i n e r a l composit ion and tex ture vary 
rapidly over shor t d i s tances , so that a la rge exposure may contain rocks of 
var ious colors and tex tures swirled together in "marb le cake" fashion. Such 
an outcrop might contain pink gran i te , grayish pink granodior i te , and light 
gray quar tz dior i te mixed together and cut by nar row dikes of pegmat i te . 

Despite the composi t ional and tex tura l inhomogeniety of these rocks , 
it has been possible to work out thei r genera l age sequence. Throughout the 
gradat ional zone between biotite schis t and m a s s i v e grani te the oldest m e m ­
ber of the grani t ic s e r i e s is white to light grayish pink leucograni te , which 
in tu rn is cut by pink biotite gran i te . Along Ash River and the Ash River 
T r a i l the ea r l i e s t grani t ic rock is da rk gray hornblende quartz d ior i te . 
This is cut by gray to light gray biotite quartz dior i te and granodior i te , 
which in turn is cut by pink biotite g ran i te . The mos t voluminous and wide­
spread m e m b e r of the s e r i e s is pink biotite grani te , but within the proposed 
park a r e a white, light gray , and pinkish gray grani t ic rocks a lso a r e very 
common. 

Dikes of Mafic Igneous Rocks 

The youngest rocks in the a r ea a r e mafic d ikes , dominantly having 
the composit ion of gabbro or d ior i te , that cut late m e m b e r s of the granit ic 
s e r i e s . The l a rges t dike is well exposed in a road cut along St. Louis 
County Road 22, about 5 00 feet south of the Pine Ridge Inn. Smal ler dikes 
occur on State Point and east of Shelter Bay, in Kabetogama Lake, and on 
the mainland and islands in the wes t e rn par t of Rainy Lake. 

The la rge dike, exposed on County Road 22, is at least 3 00 feet thick 
and 3/4 mi le long. It is composi te in that it consis ts of two dist inct rock 
types that were injected sepa ra te ly . The edges a r e dark gray, m e d i u m - to 
c o a r s e - g r a i n e d hornblende dior i te ; the cen t ra l par t is gray to pinkish gray 
med ium-gra ined porphyri t ic hornblende quartz dior i te that has been exten­
sively a l t e red hydrothermal ly . Hornblende gabbro occurs locally along 
s t r i k e . 
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G r e e n s t o n e Bel t 

T h e g r e e n s t o n e be l t t h a t p a s s e s t h r o u g h the n o r t h w e s t e r n c o r n e r of t h e 
p r o p o s e d p a r k a r e a c o n s i s t s of s e v e r a l i n t e r b e d d e d and i n t e r t o n g u i n g r o c k 
t y p e s (pi . 2) . C h l o r i t i c s c h i s t , m a s s i v e g r e e n s t o n e , and m e t a - a r k o s e a r e 
t h e d o m i n a n t t y p e s ; f e l s i c tuf fs , p i l lowed lava f l ows , and c o n g l o m e r a t e 
o c c u r in l e s s e r q u a n t i t i e s . 

C h l o r i t i c s c h i s t is a bedded s c h i s t o s e r o c k c o m p o s e d chief ly of q u a r t z , 
f e l d s p a r , and c h l o r i t e . Ind iv idua l beds r a n g e in t h i c k n e s s f rom 1 /2 - inch 
to 3 i nches and differ f r o m one a n o t h e r in s h a d e of g r e e n , depend ing on the 
a m o u n t of c h l o r i t e p r e s e n t . O u t c r o p s t y p i c a l l y w e a t h e r to r o u g h p i t ted 
s u r f a c e s t ha t a r e l ight g r a y i s h g r e e n . The g r a i n s i z e v a r i e s c o n s i d e r a b l y ; 
the c o a r s e s t m a t e r i a l , exposed on t h e s m a l l point t h a t p r o t r u d e s e a s t w a r d 
into the bay a t t he e a s t end of D r y w e e d I s l a n d , con ta in s e longa t e e l l i p s o i d a l 
f r a g m e n t s about 4 i n c h e s long t h a t m a y be vo l can i c b o m b s . 

M a s s i v e g r e e n s t o n e , a s t h e n a m e i m p l i e s , c o n s i s t s of beds as m u c h a s 
10 fee t t h i ck tha t a r e c o m p o s e d of a c o a r s e - g r a i n e d g r e e n r o c k t h a t w e a t h e r s 
to d i s t i n c t l y r o u g h s u r f a c e s . It c o m p r i s e s C a p s t a n Rock , n o r t h of the w e s t e r n 
p a r t of D r y w e e d I s l a n d , C r a n b e r r y I s l a n d , t h e ree f j u s t n o r t h e a s t of C r a n ­
b e r r y , t he l a r g e i s l a n d due e a s t of C r a n b e r r y , t he s m a l l i s l and n o r t h of 
S t e a m b o a t I s l a n d , and a l l t h e F o x I s l a n d s . The r o c k is i n t e r b e d d e d wi th the 
c h l o r i t i c s c h i s t on C r a n b e r r y I s l a n d , on t h e w e s t e r n - m o s t of t h e F o x 
I s l a n d s , and a t t h e w e s t e r n end of the l o n g e s t of t h e F o x I s l a n d s . 

P i l l o w e d lava f lows , a l s o having a d i s t i n c t l y g r e e n c o l o r , a r e a s s o c ­
i a t ed w i th and a p p a r e n t l y i n t e r b e d d e d w i th c h l o r i t i c s c h i s t a t a few l o c a l i t i e s . 
B e c a u s e of p e r v a s i v e s h e a r i n g tha t t e n d s to o b s c u r e o r i g i n a l s t r u c t u r e s in 
t h e s e r o c k s , def in i te p i l lowed flows w e r e o b s e r v e d a t only one l o c a l i t y - - o n 
the s m a l l i s l a n d s o u t h of S t e a m b o a t I s l a n d . At t h i s l oca l i t y t h e p i l lows a r e 
a s m u c h as t h r e e fee t long . P o s s i b l e p i l lowed flows o c c u r on P o w d e r 
I s l a n d , w h i c h is n o r t h of the e a s t end of D r y w e e d I s l a n d , and on the s m a l l 
i s l and s o u t h e a s t of P o w d e r I s l a n d . T h e y a l s o o c c u r on o t h e r i s l a n d s and 
t h e m a i n l a n d w e s t of the p a r k a r e a . In C a n a d a , p i l lowed flows w e r e o b ­
s e r v e d on Red P i n e I s l a n d , wh ich is j u s t n o r t h w e s t of the n o r t h w e s t c o r n e r 
of t h e p r o p o s e d p a r k . 

G r a y m e t a - a r k o s e ( m e t a m o r p h o s e d f e l d s p a r - r i c h s a n d s t o n e ) , wh ich 
w e a t h e r s to a buff c o l o r , c o m p r i s e s m o s t of Big A m e r i c a n and D r y w e e d 
I s l a n d s . It f o r m s a d i s c o n t i n u o u s uni t about 10 m i l e s long and a m a x i m u m 
of a half m i l e o r m o r e wide tha t ex t ends w e s t - s o u t h w e s t w a r d onto the m a i n -
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land south of Jackfish Bay. The m e t a - a r k o s e is gradat ional with and inter -
bedded with mixed chlori t ic and biotitic schis t on Big Amer ican Island and 
with chlor i te sch is t on both the nor th and south sides of Dryweed Island. 
Individual beds within the unit general ly a r e 4 to 1Z inches thick, but some 
a r e as thick as 3 feet. Commonly, interbeds of a light green se r ic i t i c schis t 
as thick as 4 inches occur in the unit; a l so , angular fragments of the schis t 
occur in some a rkose beds . P r i m a r y convoluted bedding and graded beds 
a r e present at p l aces . Many outcrops show excellent c ross -bedding . 

Mass ive tuff, which is light gray to g reen ish gray, coa r se -g ra ined , and 
contains " e y e s " of bluish quar tz , forms the southern half of Steamboat 
Island and par t of the island to the southwest of it. The rock is pervas ively 
sheared and is interbedded with thin-bedded chlor i te sch is t . 

Conglomerate occurs at one locality within the a rea of the proposed 
park , at the ea s t e rn t ip of Dryweed Island. Because of the sma l l s ize of 
the body it is not shown on the detailed geologic map (plate 2). The con­
g lomera te contains pebbles of feldspar porphyry, white quar tz i te , soft 
punky schis t , and quartz in a chlor i t ic m a t r i x . Most pebbles have been 
deformed into ell ipsoids by s t r e s s e s that accompanied me tamorph i sm. 

The contact zone between the rocks of the greenstone belt and the 
biotite schis t is marked by a na r row t rans i t iona l zone cha rac te r i zed by 
in te r layered , thin bedded chlor i t ic and biotitic s c h i s t s . The mixed rocks 
a r e mapped as a s epa ra t e unit on plate 2. 

Vein Quartz 

Veins of white milky quartz a r e common in the Rainy Lake part of the 
a r e a . Fo r the mos t par t the veins a r e one- to s ix- inches thick, subpara l le l 
to the bedding in the country rock sch i s t s , and contorted as a resu l t of 
folding. Because of the sma l l s ize of the ve ins , they a r e not shown on the 
geologic m a p s . 

Origin of the Rock Types 

The bedded rocks in the a r e a , which include al l but the grani tes and 
younger in t rus ive dike rocks , a r e dominantly metamorphosed sed imentary 
r o c k s . The thick biotite schis t unit is a metamorphosed sed imentary 
success ion that probably r ep re sen t s original graywacke and shale beds 
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d e r i v e d f r o m the w e a t h e r i n g and e r o s i o n of p r e - e x i s t i n g r o c k s . S o m e 
c h l o r i t e - and a m p h i b o l e - r i c h b e d s i n t e r b e d d e d wi th t h e b io t i t e s c h i s t may-
have been d e r i v e d d i r e c t l y f r o m v o l c a n i c a s h f a l l s . T h e r o c k s of the g r e e n ­
s t o n e be l t a r e l i k e w i s e d o m i n a n t l y s e d i m e n t a r y s t r a t a , but for the m o s t p a r t 
w e r e p r o b a b l y d e r i v e d d i r e c t l y f r o m v o l c a n i c s o u r c e s . The c h l o r i t i c s c h i s t , 
m a s s i v e g r e e n s t o n e , and fe l s i c tuffs a p p e a r to r e p r e s e n t v o l c a n i c f r a g m e n -
t a l r o c k s , m a i n l y tu f f s . T h e p i l lowed l a v a s p r o b a b l y r e p r e s e n t s u b m a r i n e 
a n d e s i t e - b a s a l t f l o w s . The s o u r c e of the m e t a - a r k o s e and the c o n g l o m e r a t e 
is c o n j e c t u r a l . 

T h e g r a n i t i c r o c k s a r e i n t r u s i v e into and younge r t h a n the bedded r o c k s . 
T h e c o m p l e x of g r a n i t i c r o c k s has been r e f e r r e d to as the V e r m i l i o n b a t h o -
l i t h , and t h e p ink b io t i t e g r a n i t e has b e e n c a l l e d the V e r m i l i o n G r a n i t e . 

S t r u c t u r e and M e t a m o r p h i s m 

T h e b e d d e d r o c k s a r e folded and fau l t ed , and m e t a m o r p h o s e d by r e g i o n a l 
d y n a m o t h e r m a l m e t a m o r p h i s m . The i n t e n s i t y of m e t a m o r p h i s m i n c r e a s e s 
g r a d u a l l y f r o m n o r t h to sou th , t o w a r d the g r a n i t i c r o c k s of the V e r m i l i o n 
b a t h o l i t h , and r a n g e s f r o m g r e e n s c h i s t f ac i e s in the e x t r e m e n o r t h e r n p a r t 
of a r e a to a m p h i b o l i t e f a c i e s in the s o u t h e r n p a r t . 

T h e r o c k s of the a r e a a r e folded on e a s t e r l y - t r e n d i n g a x e s , and for the 
m o s t p a r t d ip s t e e p l y . In the a r e a of K a b e t o g a m a and N a m a k a n L a k e s and 
a t Sag inaw Bay of R a i n y L a k e , d ips a r e m o r e m o d e r a t e and l o c a l l y a r e g e n t l e . 
T h e m o d e r a t e o r gen t l e d ips r e f l e c t m o r e open folds t h a n in the r e m a i n d e r of 
t h e a r e a . T h e open folds and a s s o c i a t e d l i n e a t i o n s plunge c o n s i s t e n t l y e a s t ­
w a r d a t a n g l e s of 20° -50° . 

T h r o u g h o u t m o s t of the a r e a , s c h i s t o s i t y (or fo l ia t ion) is n e a r l y p a r a l l e l 
t o b e d d i n g e x c e p t in t h e a x i a l a r e a s of f o l d s . A n o t a b l e e x c e p t i o n is t h e 
s o u t h e r n p a r t of Sag inaw Bay, in R a i n y L a k e , w h e r e bedd ing and s c h i s t o s i t y 
d ip in o p p o s i t e d i r e c t i o n s a t a h igh a n g l e to e a c h o t h e r . 

S m a l l - s c a l e fau l t s of two t y p e s , l ong i t ud ina l and ob l ique , h a v e b e e n 
no ted t h r o u g h o u t t h e a r e a . L o n g i t u d i n a l fau l t s ( n e a r l y p a r a l l e l to bedding) 
a r e m o s t corrrrnon in t h e g r e e n s t o n e b e l t , so fa r a s known, and a r e i n d i c a t e d 
by l o c a l s l i c k e n s i d e s t r i a e , b r e c c i a t i o n , and d i s o r i e n t e d s c h i s t o s i t y . Obl ique 
fau l t s t h a t have d i s p l a c e d bedd ing o r g r a n i t i c d ikes a few inches to a few 
feet o c c u r in a l l r o c k t y p e s . In g e n e r a l , t h e s e m i n o r faul t s a r e too s m a l l 
t o show on t h e geo log ic m a p s (p la tes 1 and 2) . 
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F e l s i c tuff 

M e t a - a r k o s e 

U l t r a m a f i c r o c k 

M a j o r faul t zone 
(Dashed w h e r e a p p r o x i m a t e l y l o c a t e d ; 
do t ted w h e r e c o n c e a l e d ; q u e r i e d w h e r e 
e x i s t e n c e u n c e r t a i n ) 

A b a n d o n e d shaf t 
1, L i t t l e A m e r i c a m i n e ; 2, L y l e p r o s p e c t 

• A J P 134 

S a m p l e l o c a l i t y 
(Ana ly t i c a l da t a g iven in t a b l e 1) 

N o t e : E x p l a n a t i o n of geo log ic s t r u c t u r e s y m b o l s is g iven on p l a t e 1. 
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M a j o r faul ts having s u b s t a n t i a l d i s p l a c e m e n t s a l m o s t c e r t a i n l y o c c u r 
in the a r e a a l s o , but t h e i r e x i s t e n c e is diff icult to p r o v e . A m a j o r l o n g i ­
t u d i n a l fault is p o s t u l a t e d t h r o u g h the c h a n n e l of Ra iny Lake south of D r y w e e d 
I s l and (p la te 2) b e c a u s e (1) t h e r e a r e n u m e r o u s s m a l l faul ts and s h e a r zones 
on L i t t l e A m e r i c a I s l and ; (2) the m e t a - a r k o s e or G r i n d s t o n e and D r y w e e d 
I s l a n d s tops to the s o u t h w h e r e a s b io t i t e s c h i s t on the m a i n l a n d tops to the 
n o r t h ; and (3) C a n a d i a n geologic m a p s show a m a j o r fault coming into th i s 
v i c in i ty f rom the n o r t h e a s t . O t h e r m a j o r long i tud ina l faul ts m a y be r e ­
s p o n s i b l e for p r o m i n e n t t o p o g r a p h i c l i n e a m e n t s s u c h as the lowland occup ied 
by L o c a t o r , W a r C l u b , Qu i l l , and Lo i t en L a k e s or the d e p r e s s i o n p a r t l y 
f i l led by Mica Bay of N a m a k a n L a k e , but faul t ing h a s n ' t been p roved in 
t h e s e a r e a s . 

A p r o m i n e n t s e t of t o p o g r a p h i c l i n e a m e n t s t r e n d s n o r t h w e s t w a r d . 
T h e s e l i n e a m e n t s ( such as t h o s e t h r o u g h Mud Bay, Blind A s h Bay, or Ek 
Bay in K a b e t o g a m a L a k e ) m a y be c o n t r o l l e d in p a r t by obl ique f a u l t s , but 
they a r e known to be s u b p a r a l l e l to a p r o m i n e n t jo int s e t . The l a te d ikes of 
h o r n b l e n d e g a b b r o and d i o r i t e t r e n d p a r a l l e l to the l i n e a m e n t s and p r o b a b l y 
a r e c o n t r o l l e d by the s a m e f r a c t u r e s y s t e m . 

ECONOMIC GEOLOGY 

T h e g r e e n s t o n e be l t t ha t p a s s e s t h r o u g h t h e e x t r e m e n o r t h w e s t e r n 
c o r n e r of the p r o p o s e d p a r k h a s been a m i n o r s o u r c e of gold, and con ta ins 
g o s s a n s _ ' and o t h e r i n d i c a t i o n s of su l f ide m i n e r a l i z a t i o n . The gold was p r o ­
duced in the l a t e 1 8 9 0 ' s , a t a t i m e w h e n t h e a r e a was not a c c e s s i b l e by r a i l ­
w a y and the e x p e n s e of b r i ng ing in e q u i p m e n t and s u p p l i e s was g r e a t . S ince 
the t u r n of the c e n t u r y t h e r e h a s been no m i n i n g in the a r e a and v e r y l i t t l e 
p r o s p e c t i n g . O t h e r s m a l l g o s s a n s w e r e o b s e r v e d d u r i n g the geologic m a p p i n g 
in t h e b io t i t e s c h i s t s a long the s h o r e s of L o c a t o r , War C l u b , Qui l l , and 
L o i t e n L a k e s on K a b e t o g a m a P e n i n s u l a . 

T h e L i t t l e A m e r i c a m i n e , which p r o d u c e d about $4 , 600 . 00 w o r t h of gold 
in 1894 and 1895, is on L i t t l e A m e r i c a n I s l a n d , sou th of G r i n d s t o n e I s l a n d 
n e a r t h e s o u t h s h o r e of R a i n y L a k e (p la te 2) . I t is about one -ha l f m i l e w e s t 

/ G o s s a n is t he w e a t h e r e d s u r f a c e e x p r e s s i o n of m i n e r a l i z e d r o c k s , 
c h a r a c t e r i z e d by abundan t ox id i zed and h y d r a t e d p r o d u c t s s u c h a s l i m -
o n i t e , w h i c h a r e d e r i v e d f r o m the a l t e r a t i o n of su l f ides of i r o n and 
o t h e r m e t a l s . 
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of t h e w e s t b o u n d a r y of the p r o p o s e d p a r k . The o r e was s t a m p m i l l e d on 
t h e m a i n l a n d n e a r the i s l a n d , y i e ld ing abou t $ 1 7 . 00 p e r ton (Grout , 1937, p . 5 7). 
The m i n e d e v e l o p s a 4 - to 6-foot c o m p o s i t e ( s e g r e g a t e d ) q u a r t z - v e i n zone with 
i n t e r m i x e d c h l o r i t i c and b io t i t i c s c h i s t t h a t is i m p r e g n a t e d with q u a r t z . The 
v e i n is wi th in an i n t e n s e l y s h e a r e d and a l t e r e d z o n e . In add i t i on to gold, the 
v e i n con t a in s s i d e r i t e (or a n k e r i t e ) , p y r i t e , and m i n o r c h a l c o p y r i t e . 

O t h e r p r o s p e c t s , a p p a r e n t l y dug in the s e a r c h for gold, w e r e opened 
a long t h e a p p r o x i m a t e e a s t - n o r t h e a s t e x t e n s i o n of the ve in zone e n c o u n t e r e d 
in t h e L i t t l e A m e r i c a m i n e . A sha l l ow shaft was s u n k on a q u a r t z ve in on 
Big A m e r i c a n I s l a n d , and an ad i t w a s d r i v e n on the sou th s i d e of Bushyhead 
I s l a n d j u s t a b o v e w a t e r l e v e l . The ad i t p e n e t r a t e d a 4 - foo t s h e a r zone , which 
c o n t a i n s q u a r t z and m a s s i v e p y r i t e , as w e l l a s s e v e r a l s u b s i d i a r y s u b p a r a l l e l 
z o n e s . A l s o , a sha l low pit w a s s u n k on a q u a r t z - p y r i t e ve in in m i x e d c h l o r i t i c 
and b io t i t i c s c h i s t on the m a i n l a n d s o u t h e a s t of Big A m e r i c a n I s l a n d . On a 
s m a l l i s l a n d 1,200 fee t s o u t h e a s t of P e d e r s o n s I s l a n d t h e r e is a sha l low pi t , 
and on the i s l a n d c o m p o s e d of m i x e d c h l o r i t i c and b io t i t i c s c h i s t t ha t is sou th 
of the e a s t end of D r y w e e d I s l and ( p i . 2) t h e r e is a shaf t , now fi l led and 
c o v e r e d by a s m a l l b u i l d i n g . 

E l s e w h e r e in t h e g r e e n s t o n e be l t , g o s s a n s w e r e o b s e r v e d d u r i n g m a p p i n g 
a t (1) the s o u t h w e s t end of the i s l a n d e a s t of C r a n b e r r y I s l and , (2) in the 
c h l o r i t i c s c h i s t on the w e s t end of t h e i s l a n d s o u t h of S t e a m b o a t I s l a n d , and 
(3) in t h e c h l o r i t e s c h i s t a t the n o r t h e a s t t i p of D r y w e e d I s l a n d . At the l a s t 
l o c a l i t y , p y r i t e o c c u r s in q u a r t z - s i d e r i t e ve ins in s h e a r e d and a l t e r e d c o u n t r y 
r o c k . S i m i l a r v e i n s o c c u r on the d u m p of the s o - c a l l e d Ly le m i n e , on t h e 
s m a l l i s l a n d j u s t n o r t h of t h e n o r t h t i p of D r y w e e d I s l a n d . E a r l i e r geo log ic 
r e p o r t s (Grou t , 1937) d e s c r i b e m i n e r a l i z e d ve ins on C r a n b e r r y I s l a n d , 
S t e a m b o a t I s l a n d , and G r a s s y I s l a n d . G r a s s y I s l and is w e s t of the p r o p o s e d 
p a r k . 

In a d d i t i o n , t he m e t a - a r k o s e on D r y w e e d I s l and and on the i s l a n d s to t h e 
w e s t c o n t a i n s m o d e r a t e a m o u n t s of d i s s e m i n a t e d p y r i t e . 

To a p p r a i s e t h e m i n e r a l i z e d c h a r a c t e r of the g r e e n s t o n e b e l t , s i x of 
t h e s a m p l e s t ha t w e r e c o l l e c t e d d u r i n g m a p p i n g w e r e a n a l y z e d to s u p p l e m e n t 
t h e r e c o r d of p a s t m i n i n g a c t i v i t i e s . An a d d i t i o n a l s a m p l e w a s c o l l e c t e d 
f r o m L o c a t o r L a k e on the K a b e t o g a m a P e n i n s u l a . S a m p l e l o c a l i t i e s for 
a l l but t h a t f r om L o c a t o r L a k e a r e shown on p la t e 2; a n a l y t i c a l r e s u l t s a r e 
g iven in t a b l e 1. 


