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ABSTRACT 

T h i s r e p o r t p r e s e n t s i n f o r m a t i o n on t h e d i s t r i b u t i o n and 
c h a r a c t e r i s t i c s of t h e Q u a t e r n a r y d e p o s i t s and f e a t u r e s of t h e 
H u n t s v i l l e – P e n e t a n g u i s h e n e a r e a . The i n f o r m a t i o n can be u s e d f o r 
a v a r i e t y of a p p l i c a t i o n s i n c l u d i n g : 1) l a n d u s e p l a n n i n g ; 2) t h e 
i d e n t i f i c a t i o n of p o t e n t i a l s o u r c e s of g r a n u l a r a g g r e g a t e s ; 3) 
e n g i n e e r i n g and s o i l s t u d i e s ; 4) e n v i r o n m e n t a l and 
h y d r o g e o l o g i c a l s t u d i e s ; and 5) d r i f t p r o s p e c t i n g p r o g r a m s . 

Both P r e c a m b r i a n and P a l e o z o i c - a g e d r o c k s a r e found w i t h i n 
t h e r e p o r t a r e a . The s e d i m e n t s t h a t o v e r l i e e ach of t h e s e 
t e r r a i n s v a r y n o t o n l y i n c o m p o s i t i o n and t h i c k n e s s b u t i n 
i n t e r n a l c o m p l e x i t y . Overburden t h i c k n e s s e s w i t h i n P a l e o z o i c 
t e r r a i n r a n g e up t o s e v e r a l hundred m e t r e s whe reas a much t h i n n e r 
d r i f t c o v e r (up t o s e v e r a l 1 0 ' s of m e t r e s ) i s c h a r a c t e r i s t i c of 
P r e c a m b r i a n t e r r a i n . 

S e v e r a l d r i f t p a c k a g e s p r e d a t i n g t h e ma in . L a t e W i s c o n s i n a n 
t i l l s h e e t have b e e n i d e n t i f i e d i n a r e a s u n d e r l a i n by P a l e o z o i c 
b e d r o c k . These d e p o s i t s c o r e t h e u p l a n d s of t h e P e n e t a n g u i s h e n e 
P e n i n s u l a . The a g e s of t h e s e d e p o s i t s a r e unknown, however , a 
n o n - g l a c i a l , w e a t h e r i n g i n t e r v a l h a s b e e n r e c o g n i z e d w i t h i n t h e 
s e q u e n c e and i s p r o b a b l y of Midd le W i s c o n s i n a n o r Sangamonian 
a g e . 

L a t e W i s c o n s i n a n i c e f low was r e m a r k a b l y c o n s i s t e n t a c r o s s 
t h e r e p o r t a r e a and d i r e c t e d t o w a r d s 1 9 0 ° . L a t e W i s c o n s i n a n 
d e p o s i t s , c o n s i s t i n g of t i l l s and s t r a t i f i e d d e p o s i t s , d r a p e t h e 
u p l a n d s of t h e P e n e t a n g u i s h e n e P e n i n s u l a and v e n e e r a r o c k -
d o m i n a t e d l a n d s c a p e w i t h i n t h e s h i e l d r e g i o n s . These d e p o s i t s 
were l a r g e l y p r o d u c e d s h o r t l y b e f o r e o r d u r i n g d e g l a c i a t i o n of 
t h e r e p o r t a r e a . G l a c i a l Lake A lgonqu in f r o n t e d t h e m a r g i n of 
t h e r e t r e a t i n g m a r g i n of t h e i c e s h e e t o v e r much of t h e r e p o r t 
a r e a . The l a n d s c a p e s and d e p o s i t s o b s e r v e d i n a r e a s a f f e c t e d by 
t h i s l a k e s t r o n g l y r e f l e c t t h i s d e p o s i t i o n a l e n v i r o n m e n t . 

Water l e v e l s f l u c t u a t e d w i t h i n t h e Huron b a s i n f o l l o w i n g 
d e g l a c i a t i o n i n r e s p o n s e t o i c e r e t r e a t , o u t l e t a v a i l a b i l i t y and 
i s o s t a t i c p r o c e s s e s . The w e l l d a t e d N i p i s s i n g t r a n s g r e s s i o n i s 
r e p r e s e n t e d w i t h i n t h e r e p o r t a r e a by b u r i e d o r g a n i c s e q u e n c e s 
and p a l e o s o l s and s t r o n g , e r o s i o n a l b l u f f s . B u r i e d o r g a n i c 
r e m a i n s have b e e n r a d i o c a r b o n d a t e d a t 6 t o 7 ka BP. By 4 ka BP, 
w a t e r l e v e l s began t o f a l l t o t h e i r p r e s e n t l e v e l w i t h o n l y 
m i n o r , c l i m a t e - r e l a t e d f l u c t u a t i o n s . 

The t h e n newly exposed u p l a n d a r e a s and l a k e f l o o r s were 
a f f e c t e d by s u b a e r i a l p r o c e s s e s of e r o s i o n and d e p o s i t i o n and 
were r a p i d l y c o l o n i z e d by v e g e t a t i o n . E o l i a n a c t i v i t y a f f e c t e d 
s andy u p l a n d a r e a s w h e r e a s s e d i m e n t - f i l l e d l o w l a n d s were and 
c o n t i n u e t o be d i s s e c t e d , t e r r a c e d and i n f i l l e d w i t h p e a t and 
a l l u v i a l d e p o s i t s . 





Q u a t e r n a r y Geology of t h e H u n t s v i l l e – P e n e t a n g u i s h e n e A r e a , C e n t r a l 
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INTRODUCTION 

P u r p o s e 

T h i s r e p o r t p r e s e n t s i n f o r m a t i o n on t h e d i s t r i b u t i o n and 

c h a r a c t e r i s t i c s of t h e Q u a t e r n a r y d e p o s i t s and f e a t u r e s of t h e 

H u n t s v i l l e - P e n e t a n g u i s h e n e a r e a . The i n f o r m a t i o n can be u s e d 

f o r a v a r i e t y of a p p l i c a t i o n s i n c l u d i n g : 1) l a n d u s e p l a n n i n g ; 

2) t h e i d e n t i f i c a t i o n of p o t e n t i a l s o u r c e s of g r a n u l a r 

a g g r e g a t e s ; 3) e n g i n e e r i n g and s o i l s t u d i e s ; 4) e n v i r o n m e n t a l 

and h y d r o l o g i c a l s t u d i e s ; and 5) d r i f t p r o s p e c t i n g p r o g r a m s . 

L o c a t i o n and A c c e s s 

The H u n t s v i l l e - P e n e t a n g u i s h e n e r e p o r t a r e a i s l o c a t e d i n 

t h e s o u t h e a s t e r n c o r n e r of G e o r g i a n Bay and o c c u p i e s a l a n d 

mass of a p p r o x i m a t e l y 4000 km ( F i g u r e 1 ) . I t f a l l s w i t h i n 

p a r t s of P a r r y Sound and Muskoka D i s t r i c t s and V i c t o r i a and 

Simcoe C o u n t i e s . T h i s i r r e g u l a r l y - s h a p e d r e p o r t a r e a 

(backwards L) c o n s i s t s of 5 , 1:50 000 s c a l e NTS map s h e e t s 

i n c l u d i n g t h e H u n t s v i l l e (NTS 3 1 E / 6 ) , B r a c e b r i d g e (NTS 3 1 E / 3 ) , 

G r a v e n h u r s t (NTS 3 1 D / 1 4 ) , P e n e t a n g u i s h e n e (NTS 3 1 D / 1 3 ) , and 

C h r i s t i a n I s l a n d (NTS 41A/16) a r e a s . 

The towns of H u n s t v i l l e , B r a c e b r i d g e , G r a v e n h u r s t , 

P e n e t a n g u i s h e n e and Mid land a r e t h e m a j o r p o p u l a t i o n c e n t r e s 

p r o v i d i n g t r a d e and r e t a i l f a c i l i t i e s f o r much of t h e r e g i o n . 

R e s i d e n t i a l deve lopmen t i s g r e a t e s t i n c l o s e p r o x i m i t y t o 

t h e s e u r b a n c e n t r e s . Numerous s m a l l e r s e t t l e m e n t s a r e 

s c a t t e r e d be tween t h e s e c e n t r e s and p r o v i d e a d d i t i o n a l 

s e r v i c e s t o t h e r u r a l a r e a s . G ibson I n d i a n R e s e r v e 31 



F i g u r e 1 . L o c a t i o n map of s t u d y a r e a . Names i n s m a l l b o l d 
r e f e r t o t h e 1:50 000 N a t i o n a l T o p o g r a p h i c Sys tem 
g r i d . Names i n l a r g e b o l d r e f e r t o t h e d i s t r i c t s 
and c o u n t i e s of s o u t h - c e n t r a l O n t a r i o w i t h i n which 
t h e s t u d y a r e a i s s i t u a t e d . 



(Mohawks of Gibson F i r s t N a t i o n ) and C h r i s t i a n I s l a n d I n d i a n 

R e s e r v e 30 ( B e a u s o l e i l F i r s t N a t i o n ) a r e a l s o l o c a t e d w i t h i n 

t h e r e p o r t a r e a . 

L o c a t e d i n one of O n t a r i o ' s most p o p u l a r c o t t a g e and 

r e s o r t a r e a s , t h e p o p u l a t i o n and economy of t h i s r e g i o n 

d e p e n d s t o a l a r g e e x t e n t on t h e s e a s o n a l i n f l u x of t o u r i s t s . 

G e o r g i a n Bay I s l a n d s N a t i o n a l P a r k and Arrowhead, S i x Mi le 

Lake and Awenda P r o v i n c i a l p a r k s p r o v i d e a d d i t i o n a l camping 

and r e c r e a t i o n a l f a c i l i t i e s t o t h e r e g i o n . 

P r o v i n c i a l Highways 11 and 69 a r e t h e main t r a n s p o r t a t i o n 

c o r r i d o r s and p r o v i d e c o n n e c t i n g r o u t e s from Toron to t o 

Sudbury and N o r t h Bay. A d d i t i o n a l a c c e s s t h r o u g h t h e r e p o r t 

a r e a i s p r o v i d e d by p r o v i n c i a l Highways 12 , 27 , 60, 117 , 118, 

1 4 1 , 169 , 518 , 592 and 6 6 0 . Township , c o n c e s s i o n , f o r e s t 

a c c e s s and c o t t a g e r o a d s complement t h e p r i m a r y road ne twork 

and f a c i l i t a t e a c c e s s t o most a r e a s . A v e h i c l e f e r r y t o 

C h r i s t i a n I s l a n d from Cedar P o i n t p r o v i d e s a c c e s s t o t h e 

i s l a n d which i s t r a v e r s e d by s e v e r a l r o a d s and bush t r a i l s . 

Much of t h e r e m a i n i n g c o a s t l i n e of G e o r g i a n Bay and i t s 

i s l a n d s a r e o n l y a c c e s s i b l e by b o a t . Hope, Beckwith and 

G i a n t s Tomb i s l a n d s do n o t c o n t a i n a r o a d o r t r a i l n e t w o r k . 

Methods 

The f i e l d p rog ram a s s o c i a t e d w i t h t h i s r e p o r t r e s u l t e d i n 

t h e p r o d u c t i o n of 1:50 000 s c a l e Q u a t e r n a r y geo logy maps of 

t h e H u n t s v i l l e - B r a c e b r i d g e (Bajc and Henry 1 9 9 1 ) , G r a v e n h u r s t 

(Bajc and P a t e r s o n 1992a) and P e n e t a n g u i s h e n e - C h r i s t i a n I s l a n d 



(Bajc and P a t e r s o n 1992b) N . T . S . map s h e e t s (back p o c k e t ) . 

Summaries of f i e l d work h i g h l i g h t i n g t h e ma jo r a c t i v i t i e s and 

f i n d i n g s of t h e 1990 and 1991 f i e l d s e a s o n s a r e c o n t a i n e d i n 

O n t a r i o G e o l o g i c a l Survey M i s c e l l a n e o u s P a p e r s (Bajc 1990 , 

1 9 9 1 ) . 

F i e l d methods d u r i n g Q u a t e r n a r y mapping c o n s i s t e d of 

d i g g i n g t e s t p i t s , hand a u g e r i n g and p r o b i n g a s w e l l a s 

e x a m i n i n g a v a i l a b l e man-made and n a t u r a l e x p o s u r e s . Bedrock 

o u t c r o p s were examined f o r s t r i a t i o n s . D e s c r i p t i o n s of 

a p p r o x i m a t e l y 1100 f i e l d s t a t i o n s and i n n u m e r a b l e s e c o n d a r y 

o b s e r v a t i o n s i t e s were r e c o r d e d i n t h e s t u d y a r e a . F i e l d 

s t a t i o n r e c o r d s i n c l u d e o b s e r v a t i o n s of c o l o u r , t e x t u r e , 

s t r u c t u r e , t h i c k n e s s , n a t u r e of c o n t a c t s and v e r t i c a l 

r e l a t i o n s h i p s of t h e s e d i m e n t s . 

A s o n i c d r i l l i n g program was u n d e r t a k e n on t h e 

P e n e t a n g u i s h e n e P e n i n s u l a whereby 5 c o n t i n u o u s l y - c o r e d , 10 cm 

d i a m e t e r b o r e h o l e s were o b t a i n e d . A d d i t i o n a l i n f o r m a t i o n was 

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

and r e p o r t s from v a r i o u s government and p r i v a t e a g e n c i e s . 

F i e l d work was supp l emen ted by t h e i n t e r p r e t a t i o n of 1:15 840 

s c a l e (1 i n c h t o 1/4 mi l e ) a e r i a l p h o t o g r a p h s . Sampl ing of 

g l a c i a l and n o n - g l a c i a l s e d i m e n t s f o r l a b o r a t o r y a n a l y s i s was 

u n d e r t a k e n a t an i n t e r v a l d i c t a t e d by t h e s e d i m e n t ' s t h i c k n e s s 

and a r e a l e x t e n t . P a l e o c u r r e n t m e a s u r e m e n t s were t a k e n from 

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

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

P e b b l e s ( g r e a t e r t h a n 4 .75 mm d i a m e t e r ) were c o l l e c t e d f o r 



l i t h o l o g i c s t u d y from s u r f a c e and b o r e h o l e s ample s of t i l l and 

g l a c i o f l u v i a l g r a v e l . 

P r e v i o u s Work 

E x i s t i n g knowledge of t h e n a t u r e and d i s t r i b u t i o n of 

Q u a t e r n a r y d e p o s i t s w i t h i n t h e mapped a r e a i s p r o v i d e d by b o t h 

r e c o n n a i s s a n c e and d e t a i l e d s t u d i e s . These i n c l u d e t h e e a r l y 

works of S p e n c e r (1888, 1891a, 1891b , 1 8 9 4 ) , T a y l o r (1894) , 

G o l d t h w a i t ( 1 9 1 0 ) , A n t e v s (1925) and S t a n l e y (1936) whose 

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

t h e r e g i o n e a s t of Lake Huron. More r e c e n t r e p o r t s i n c l u d e 

t h o s e of Chapman (1975) and Chapman and Putman (1984) whose 

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

r e g i o n . R e p o r t s and maps d e a l i n g w i t h t e r r a i n and a g g r e g a t e 

r e s o u r c e e v a l u a t i o n i n c l u d e t h e S o u t h e r n O n t a r i o E n g i n e e r i n g 

Geology T e r r a i n S t u d y s e r i e s (Mol l a rd 1 9 8 0 ) , an a g g r e g a t e 

r e s o u r c e s a s s e s s m e n t f o r t h e D i s t r i c t M u n i c i p a l i t y of Muskoka 

( S t a f f of t h e A l g o n q u i n Reg ion , M i n i s t r y of N a t u r a l R e s o u r c e s 

1983) and an A g g r e g a t e R e s o u r c e s I n v e n t o r y P a p e r f o r t h e towns 

of B r a c e b r i d g e and G r a v e n h u r s t ( O n t a r i o G e o l o g i c a l Survey 

1 9 9 0 ) . P e a t l a n d e v a l u a t i o n and r e s o u r c e i n v e n t o r i e s were 

u n d e r t a k e n by Monenco O n t a r i o L i m i t e d ( 1 9 8 4 ) . A 

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

t h e G r e n v i l l e P r o v i n c e was u n d e r t a k e n by t h e G e o l o g i c a l Survey 

of Canada ( K e t t l e s 1988 ; K e t t l e s and S h i l t s 1989; K e t t l e s e t 

a l . 1 9 9 1 ) . The i n f o r m a t i o n p r o d u c e d a s p a r t of t h i s 



G e o l o g i c a l S u r v e y of Canada s t u d y i s a p p l i c a b l e t o 

e n v i r o n m e n t a l a s s e s s m e n t and m i n e r a l e x p l o r a t i o n i s s u e s . 

S e v e r a l g r a d u a t e and u n d e r g r a d u a t e t h e s e s d e a l i n g w i t h 

a s p e c t s of t h e Q u a t e r n a r y g e o l o g y of t h e r e p o r t a r e a have b e e n 

c o m p l e t e d a s w e l l . Warner (1978) s t u d i e d t h e o r i g i n and 

d e p o s i t i o n a l h i s t o r y of t h e Big E a s t R i v e r d e l t a n e a r 

H u n t s v i l l e . J a m i e s o n (1979) u n d e r t o o k a d e t a i l e d 

i n v e s t i g a t i o n of s e v e r a l e x p o s u r e s of v a r v e d G l a c i a l Lake 

A l g o n q u i n s e d i m e n t s i n t h e H u n t s v i l l e - B r a c e b r i d g e a r e a i n an 

a t t e m p t t o c o r r e l a t e be tween s i t e s . C r o n i n (1984) s t u d i e d t h e 

r a i s e d s h o r e l i n e s of t h e n o r t h e r n P e n e t a n g u i s h e n e P e n i n s u l a 

and Vasco (1987) i n v e s t i g a t e d t h e d i s p e r s i o n of O r d o v i c i a n 

c a r b o n a t e and c l a s t i c r o c k s from t h e S k e l e t o n Lake b a s i n 

l o c a t e d w e s t of P o r t Sydney . Delorme (1989) r e p o r t e d on t h e 

s e d i m e n t o l o g y and d e p o s i t i o n a l e n v i r o n m e n t of s u b a q u a t i c f an 

d e p o s i t s l o c a t e d n e a r U l l s w a t e r , O n t a r i o . F i n a l l y , P a t e r s o n 

(1991) s t u d i e d d e w a t e r i n g s t r u c t u r e s i n s u b a q u a t i c f an 

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

d e p o s i t i o n a l s e t t i n g s . 

The c u r r e n t p r o j e c t c o m p l e t e s mapping i n an a r e a of 

s o u t h e r n O n t a r i o w i t h i n which no d e t a i l e d Q u a t e r n a r y g e o l o g y 

maps were a v a i l a b l e . I n f o r m a t i o n o b t a i n e d d u r i n g t h e 1990 and 

1991 f i e l d s e a s o n s was s u p p l e m e n t e d w i t h d a t a c o l l e c t e d from 

e a r l i e r mapping p rog rams (Sharpe 1978; B a t t e r s o n 1 9 8 1 ) . 

Mapping of t h e s u r r o u n d i n g a r e a s was u n d e r t a k e n by b o t h t h e 

O n t a r i o G e o l o g i c a l Su rvey and t h e G e o l o g i c a l Su rvey of Canada. 

The Q u a t e r n a r y g e o l o g y of t h e Lake J o s e p h - S a n s S o u c i , 



O r r v i l l e , Magnetawan and B u r k ' s F a l l s map s h e e t s ( F i g u r e 1) i s 

summarized i n O n t a r i o G e o l o g i c a l Su rvey Open F i l e R e p o r t 5796 

(Kor 1 9 9 1 ) . P r e l i m i n a r y maps a t a s c a l e of 1:50 000 a r e 

c o n t a i n e d i n t h i s r e p o r t . Mapping of t h e A l g o n q u i n and 

Kawagama Lake a r e a s ( F i g u r e 1) was u n d e r t a k e n by t h e O n t a r i o 

G e o l o g i c a l S u r v e y a s w e l l . Open F i l e R e p o r t 5600 (Ford and 

Geddes 1986) c o n t a i n s p r e l i m i n a r y maps of t h i s a r e a a s w e l l a s 

a d e s c r i p t i o n of t h e Q u a t e r n a r y d e p o s i t s and f e a t u r e s of t h e 

A lgonqu in P a r k r e g i o n . Q u a t e r n a r y mapping of t h e H a l i b u r t o n 

and Minden map s h e e t s ( F i g u r e 1) was u n d e r t a k e n by t h e 

G e o l o g i c a l S u r v e y of Canada a t a s c a l e of 1:50 000 

( u n p u b l i s h e d GSC m a p s ) . A model of g l a c i a l and p r o g l a c i a l 

s e d i m e n t a t i o n w i t h i n t h i s p o r t i o n of t h e Canad i an S h i e l d i s 

h i g h l i g h t e d i n a p a p e r by Kaszyck i ( 1 9 8 7 ) . Mapping of t h e 

O r i l l i a (Finamore and Bajc 1 9 8 4 ) , F e n e l o n F a l l s (Finamore and 

Bajc 1 9 8 3 ) , O r r Lake ( w e s t e r n h a l f ) - N o t t a w a s a g a ( e a s t e r n h a l f ) 

(Burwasser and Boyd 1974) and E lmvale ( e a s t e r n h a l f ) ( B a r n e t t 

1992) map s h e e t s ( F i g u r e 1) was u n d e r t a k e n by t h e O n t a r i o 

G e o l o g i c a l S u r v e y . A r e g i o n a l s u r v e y of t h e P l e i s t o c e n e 

g e o l o g y of t h e Lake Simcoe D i s t r i c t i s summarized i n a 

G e o l o g i c a l S u r v e y of Canada r e p o r t (Deane 1 9 5 0 ) . 



GEOLOGICAL SETTING 

Bedrock Geology 

Both P r e c a m b r i a n and P a l e o z o i c - a g e d r o c k s a r e found 

w i t h i n t h e r e p o r t a r e a ( F i g u r e 2 ) . The a r e a l d i s t r i b u t i o n of 

t h e s e r o c k t y p e s i s r e l a t i v e l y w e l l known (Hewi t t 1967 and 

L i b e r t y 1 9 6 9 ) . The t y p e of r o c k found w i t h i n a p a r t i c u l a r 

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

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

d r i f t d i s p e r s e d from t h e v a r i o u s rock t y p e s . For t h i s r e a s o n , 

a b r i e f summary of t h e b e d r o c k g e o l o g y of t h e r e p o r t a r e a 

f o l l o w s . 

Precambrian Geology 

Much of t h e s t u d y a r e a e a s t of G e o r g i a n Bay l i e s w i t h i n 

t h e C e n t r a l G n e i s s B e l t of t h e G r e n v i l l e P r o v i n c e ; a 

s t r u c t u r a l s u b d i v i s i o n of t h e Canadian S h i e l d (Wynne-Edwards 

1 9 7 2 ) . The b e l t c o n s i s t s m a i n l y of q u a r t z o f e l d s p a t h i c 

g n e i s s i c and m i g m a t i t i c r o c k s which have been metamorphosed t o 

u p p e r a m p h i b o l i t e and l o c a l l y , t o g r a n u l i t e f a c i e s (Pho to 1 ) . 

The dominant s t r u c t u r e s and f o l i a t i o n s w i t h i n t h e s e r o c k s a r e 

n o r t h t o n o r t h w e s t t r e n d i n g and m a n i f e s t e d by p a r a l l e l s e t s of 

l o n g , n a r r o w l a k e s and w e t l a n d s ove r much of t h e map a r e a . 

Most of t h e g n e i s s e s and m i g m a t i t e s w i t h i n t h e H u n t s v i l l e and 

B r a c e b r i d g e map a r e a s a r e t e c t o n i z e d t o such a h i g h d e g r e e 

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

l e s s metamorphosed , b o t h i g n e o u s and m e t a s e d i m e n t a r y 

p r e c u r s o r s have b e e n r e c o g n i z e d (Davidson e t a l . 1 9 8 5 ) . 



Middle Ordovician carbonate and 
clastic rocks 

Felsic igneous rocks 

Anorthositic and alkalic igneous rocks 

Migmatic rocks and gneisses of 
undetermined protolith 

Gneissic rocks of metasedimentary 
origin 

F i g u r e 2 . Bedrock g e o l o g y map of t h e r e p o r t a r e a . 



P h o t o 1 . O u t c r o p of h i g h l y deformed q u a r t z o f e l d s p a t h i c 
g n e i s s , Gibson Townsh ip . 



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

t h e P e n e t a n g u i s h e n e map a r e a and t h e w e s t - c e n t r a l p o r t i o n of 

t h e H u n t s v i l l e map a r e a w h e r e a s f e l s i c i g n e o u s r o c k s have b e e n 

i d e n t i f i e d m a i n l y w i t h i n t h e G r a v e n h u r s t and P e n e t a n g u i s h e n e 

map a r e a ( F i g u r e 2 ) . 

The C e n t r a l G n e i s s B e l t c o n s i s t s of a v a r i e t y of Archean 

t o M e s o p r o t e r o z o i c c r u s t a l s e g m e n t s , s e v e r a l of which have 

b e e n r e c o g n i z e d w i t h i n t h e r e p o r t a r e a . These c r u s t a l 

s e g m e n t s , r e f e r r e d t o a s domains and subdoma ins , a r e d e f i n e d 

by t h e i r r o c k a s s e m b l a g e s , s t r u c t u r a l s t y l e s , me tamorph ic 

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

s e p a r a t e d by s u b p a r a l l e l zones of i n t e n s e d e f o r m a t i o n 

(Davidson e t a l . 1 9 8 5 ) . D e e p - s e a t e d , n o r t h w e s t d i r e c t e d 

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

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

p o s i t i o n s . The F i s h o g and P a r r y Sound domains and t h e K iosk , 

Novar , H u n t s v i l l e , S e g u i n , McLin tock , Ros seau , Moon R i v e r and 

Go Home subdomains have b e e n r e c o g n i z e d w i t h i n t h e r e p o r t 

a r e a . 

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

randomly s c a t t e r e d t h r o u g h o u t t h e r e p o r t a r e a . Many of t h e s e 

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

i n t r u s i o n of n o t e i s t h e P o r t Cunn ing ton p e r i d o t i t e which i s 

l o c a t e d i n F r a n k l i n Townsh ip . The i n t r u s i o n i s u n u s u a l i n 

t h a t i t i s i n t e n s e l y w e a t h e r e d t o an unknown d e p t h . The 

s a p r o l i t e i s most l i k e l y a p r o d u c t of p o s t - P r e c a m b r i a n 

w e a t h e r i n g . Because of i t s p r o t e c t e d l e e s i d e s e t t i n g , t h e 



s a p r o l i t e e s c a p e d p r o c e s s e s of g l a c i a l e r o s i o n f o l l o w i n g i t s 

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

s o u r c e of a g g r e g a t e (Hewi t t 1 9 6 7 ) . 

Paleozoic Geology 

The P r e c a m b r i a n - P a l e o z o i c c o n t a c t l i e s b e n e a t h G e o r g i a n 

Bay i n t h e r e p o r t a r e a ( F i g u r e 2 ) . I t s e x a c t p o s i t i o n i s 

unknown, however , i t l i k e l y o c c u r s a l o n g t h e n o r t h e r n edge of 

Simcoe County and e x t e n d s s o u t h e a s t w a r d a l o n g Seve rn Sound t o 

Waubashene . To t h e e a s t , n e a r Spar row Lake, a s m a l l segment 

of t h e c o n t a c t e x t e n d s n o r t h w a r d i n t o t h e G r a v e n h u r s t map 

s h e e t . On t h e P r e c a m b r i a n t e r r a i n , s e v e r a l s m a l l P a l e o z o i c 

o u t l i e r s o c c u r n e a r Honey H a r b o u r , P o r t S e v e r n , Matchedash 

Bay, Coopers F a l l s and U p h i l l ( L i b e r t y 1 9 6 9 ) . 

The P a l e o z o i c s e q u e n c e w i t h i n t h e r e p o r t a r e a c o n s i s t s 

p r i m a r i l y of t h e Midd le O r d o v i c i a n , Shadow Lake and G u l l R i v e r 

f o r m a t i o n s . S o f t , r e d and g r e e n s h a l e s , s i l t s t o n e s and 

a r k o s e s of t h e Shadow Lake F o r m a t i o n a r e o v e r l a i n by more 

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

G u l l R i v e r F o r m a t i o n (Photo 2 ) . F i n e - g r a i n e d , a r g i l l a c e o u s 

l i m e s t o n e s and c a l c a r e n i t e s of t h e Bobcaygeon F o r m a t i o n ( a l s o 

M i d d l e O r d o v i c i a n i n age) o v e r l i e t h e G u l l R i v e r F o r m a t i o n 

s o u t h of Spar row Lake ( L i b e r t y 1 9 6 9 ) . The Gu l l R i v e r 

F o r m a t i o n i s , by f a r , t h e most common s u r f a c e u n i t of 

P a l e o z o i c b e d r o c k w i t h i n t h e r e p o r t a r e a . The Shadow Lake and 

Bobcaygeon f o r m a t i o n s have l i m i t e d o u t c r o p . 



P h o t o 2 . C o n t a c t be tween t h e Midd le O r d o v i c i a n , Shadow Lake 
( lower) and G u l l R i v e r (upper ) f o r m a t i o n s , O r i l l i a 

Township ( c o n t a c t marked by a r r o w ) . 



S k e l e t o n Lake i s l o c a t e d a l o n g t h e b o r d e r of t h e 

H u n t s v i l l e and B r a c e b r i d g e map a r e a s , on t h e w e s t e r n s i d e of 

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

which t r u n c a t e s t h e r e g i o n a l g e o l o g i c a l and p h y s i o g r a p h i c 

t r e n d s of t h e l o c a l P r e c a m b r i a n g n e i s s e s and m i g m a t i t e s . 

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

S k e l e t o n Lake i s t h e e r o d e d remnant of a m e t e o r i t e impac t 

c r a t e r wh ich formed d u r i n g t h e E a r l y P a l e o z o i c (Waddington and 

Dence 1 9 7 9 ) . G l a c i a l d i s p e r s a l s t u d i e s c a r r i e d ou t i n t h e 

v i c i n i t y of S k e l e t o n Lake , a t t e s t t o t h e p r e s e n c e o r p r e -

e x i s t e n c e of an e r o s i o n a l remnant of O r d o v i c i a n , f o s s i l i f e r o u s 

l i m e s t o n e , w i t h l e s s e r amounts of a r k o s i c s a n d s t o n e and 

s i l t s t o n e on t h e l a k e b o t t o m (Vasco 1 9 8 7 ) . 

P h y s i o g r a p h y and D r a i n a g e 

T h r e e d i s t i n c t p h y s i o g r a p h i c r e g i o n s , a s d e f i n e d by 

Chapman and Putnam (1984) , have b e e n i d e n t i f i e d w i t h i n t h e 

r e p o r t a r e a . These a r e : 1) t h e A l g o n q u i n H i g h l a n d ; 2) t h e 

G e o r g i a n Bay F r i n g e ; and 3) t h e Simcoe Upland ( F i g u r e 3 ) . 

Topography , d r i f t t h i c k n e s s and b e d r o c k t y p e a r e t h e main 

e l e m e n t s which d i f f e r be tween t h e p h y s i o g r a p h i c r e g i o n s . Each 

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

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

The l a n d s c a p e s and d e p o s i t s o b s e r v e d i n t h e A lgonqu in 

H i g h l a n d and t h e G e o r g i a n Bay F r i n g e p h y s i o g r a p h i c r e g i o n s 

were p r o d u c e d m a i n l y d u r i n g d e g l a c i a t i o n a p p r o x i m a t e l y 11 000 

y e a r s a g o . The Simcoe Upland , on t h e o t h e r hand, d i s p l a y s a 



Algonquin Highland 

Georgian Bay Fringe 

Simcoe Upland 

F i g u r e 3 . P h y s i o g r a p h i c r e g i o n s of t h e r e p o r t a r e a . 



s t r i k i n g c o n t r a s t of p h y s i o g r a p h y and c o n t a i n s a much more 

complex s e d i m e n t r e c o r d . A p a l i m p s e s t l a n d s c a p e , m o d i f i e d by 

e r o s i o n a l and d e p o s i t i o n a l p r o c e s s e s of t h e l a s t g l a c i a t i o n , 

t h e Simcoe Upland i s c o r e d w i t h o l d e r d r i f t u n i t s of unknown 

a g e . These u n i t s have n o t been o b s e r v e d on t h e A l g o n q u i n 

H i g h l a n d and G e o r g i a n Bay F r i n g e p h y s i o g r a p h i c r e g i o n s . 

The A l g o n q u i n H igh l and o c c u p i e s t h e n o r t h e r n and e a s t e r n 

q u a d r a n t s of t h e H u n s t v i l l e map a r e a and t h e e a s t e r n q u a d r a n t s 

of t h e B r a c e b r i d g e map a r e a . I t i s d e f i n e d a s a b e d r o c k -

c o n t r o l l e d , P r e c a m b r i a n u p l a n d ( e l e v a t i o n r a n g e of 335 t o 455 

m) w i t h m o d e r a t e t o h i g h t o p o g r a p h i c r e l i e f ( ove r 100 m) and 

l o c a l l y t o r e g i o n a l l y e x t e n s i v e d r i f t c o v e r . The A lgonqu in 

H i g h l a n d r e g i o n c o n s i s t s of u n d u l a t i n g t e r r a i n w i t h r o c k knobs 

and d e e p , n a r r o w v a l l e y s which a r e , most o f t e n , s t r u c t u r a l l y 

c o n t r o l l e d . 

The G e o r g i a n Bay F r i n g e p h y s i o g r a p h i c r e g i o n o c c u p i e s t h e 

r e m a i n i n g s h i e l d p o r t i o n of t h e r e p o r t a r e a and i s 

c h a r a c t e r i z e d a s a l o w - r e l i e f , d r i f t l e s s p l a i n . The l a n d 

s u r f a c e of t h i s p h y s i o g r a p h i c r e g i o n s l o p e s g e n t l y and e v e n l y 

t o t h e s o u t h w e s t from an e l e v a t i o n of 350 m above s e a l e v e l i n 

t h e n o r t h e a s t t o 177 m above s e a l e v e l (mean l e v e l of G e o r g i a n 

Bay) i n t h e s o u t h w e s t . N o r t h w e s t t r e n d i n g b e d r o c k r i d g e s 

p r o v i d e 15 t o 20 m of l o c a l r e l i e f i n t h i s r e g i o n . A s i d e from 

a few i s o l a t e d a r e a s , Q u a t e r n a r y d e p o s i t s a r e l a r g e l y a b s e n t . 

The Simcoe Upland p h y s i o g r a p h i c r e g i o n i s l o c a t e d 

s o u t h w e s t of t h e P r e c a m b r i a n - P a l e o z o i c c o n t a c t and i n c l u d e s 

t h e f o l l o w i n g a r e a s : t h e P e n e t a n g u i s h e n e P e n i n s u l a and G i a n t s 



Tomb I s l a n d , Beckwi th I s l a n d , Hope I s l a n d and C h r i s t i a n 

I s l a n d . Bedrock o u t c r o p s a r e uncommon w i t h i n t h i s a r e a . 

G l a c i a l and p o s t g l a c i a l p r o c e s s e s of e r o s i o n and d e p o s i t i o n 

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

E l e v a t i o n s r a n g e from 32 8 m above s e a l e v e l a t L a f o n t a i n e H i l l 

t o 177 m above s e a l e v e l a t G e o r g i a n Bay. Wave-cut n o t c h e s 

formed by a n c e s t r a l , Huron b a s i n l a k e s r e a c h h e i g h t s of 50 m. 

Broad , s o u t h - t r e n d i n g , U-shaped v a l l e y s t r a n s e c t t h e l a n d s c a p e 

and r e a c h w i d t h s of 2 t o 3 km and d e p t h s of 100 m o r m o r e . 

The r e p o r t a r e a i s l o c a t e d e n t i r e l y w i t h i n t h e G r e a t 

Lakes w a t e r s h e d and c o n t a i n s a w e l l i n t e g r a t e d d r a i n a g e 

n e t w o r k . The main s t r e a m flow w i t h i n t h e A l g o n q u i n H i g h l a n d 

and G e o r g i a n Bay F r i n g e p h y s i o g r a p h i c r e g i o n s i s d i r e c t e d 

t o w a r d s t h e s o u t h and wes t i n t o G e o r g i a n Bay. Wel l 

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

l a r g e , i r r e g u l a r l y - s h a p e d l a k e s o c c u r t h r o u g h o u t t h e s e 2 

p h y s i o g r a p h i c r e g i o n s . Many of t h e s e l a k e s , f o r e x a m p l e . Buck 

Lake , Fox Lake , F a i r y Lake, Mary Lake and Lake of Bays a r e 

dammed a t t h e i r o u t l e t s and t h e r e f o r e dampen s e a s o n a l 

f l u c t u a t i o n s i n r i v e r f l ow . S i x r i v e r s c a r r y t h e m a j o r i t y of 

s u r f a c e r u n o f f from t h i s p a r t of t h e r e p o r t a r e a i n t o G e o r g i a n 

Bay. These i n c l u d e t h e Buck, Big E a s t , N o r t h Branch Muskoka, 

S o u t h Branch Muskoka, B l a c k , and S e v e r n r i v e r s . 

The Simcoe Upland p h y s i o g r a p h i c r e g i o n c o n t a i n s a 

d r a i n a g e n e t w o r k w i t h v e r y few pe rmanen t s t r e a m s . Many of t h e 

p e r m a n e n t s t r e a m s a r e s p r i n g - f e d and d i s p l a y a p r e f e r r e d 

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



and heavy r a i n f a l l i s c h a n n e l l e d i n t o t h e s e s t r e a m s a s w e l l a s 

s m a l l e r , e p h e m e r a l c r e e k s . S i n c e t h e P e n e t a n g u i s h e n e 

P e n i n s u l a i s d r a p e d by a t h i c k s e q u e n c e of p e r m e a b l e , s andy 

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

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

N o r t h - f l o w i n g c r e e k s a r e found m a i n l y a l o n g t h e e a s t e r n 

P e n e t a n g u i s h e n e P e n i n s u l a (eg . S u c k e r Creek and Cope land 

Creek) a s w e l l a s t o t h e s o u t h of t h e r e p o r t a r e a b e t w e e n t h e 

s m a l l p e n i n s u l a s a t P o r t M c N i c o l l , V i c t o r i a Harbour and 

Waubashene. The w e s t e r n h a l f of t h e P e n e t a n g u i s h e n e P e n i n s u l a 

i s d r a i n e d by a s p r i n g - f e d c r e e k which o r i g i n a t e s a t t h e 1 8 t h 

c o n c e s s i o n of T i n y Township n e a r Macey Lake and f lows j u s t 

s o u t h of t h e r e p o r t a r e a t o Wahnekewaning Beach on G e o r g i a n 

Bay. 



QUATERNARY GEOLOGY 

D r i f t T h i c k n e s s 

The P r e c a m b r i a n and P a l e o z o i c t e r r a i n s of t h e r e p o r t a r e a 

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

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

Owing t o t h e i r r e g u l a r n a t u r e of t h e P r e c a m b r i a n s u r f a c e 

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

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

n o n g l a c i a l d e p o s i t s a r e e x t r e m e l y v a r i a b l e . Much of t h e 

G e o r g i a n Bay F r i n g e p h y s i o g r a p h i c r e g i o n i s a d r i f t l e s s 

p e n e p l a i n w i t h l o c a l a c c u m u l a t i o n s of winnowed t i l l , 

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

e x c e e d 2 t o 3 m i n t h i c k n e s s . T h i c k e r o v e r b u r d e n s e q u e n c e s 

o c c u r a l o n g t h e Highway 11 c o r r i d o r , a l o n g t h e l o w l a n d s 

o c c u p i e d by t h e B l a c k R i v e r and G a r t e r s n a k e Creek and w i t h i n 

t h e b a s i n due e a s t of Ma tchedash Bay. 

The o v e r b u r d e n c o v e r g e n e r a l l y becomes more e x t e n s i v e 

w i t h i n t h e A l g o n q u i n H i g h l a n d where a h i g h t o m o d e r a t e r e l i e f 

b e d r o c k t e r r a i n i s somewhat subdued by an o v e r b u r d e n c o v e r 

t h a t may r e a c h s e v e r a l t e n s of m e t r e s i n t h i c k n e s s . L o c a l 

a c c u m u l a t i o n s i n e x c e s s of 100 m have been e n c o u n t e r e d i n 

w a t e r w e l l s a l o n g t h e v a l l e y s of t h e Big E a s t R i v e r and t h e 

N o r t h and Sou th B r a n c h e s of t h e Muskoka R i v e r . 

The c o n t a c t b e t w e e n P r e c a m b r i a n and P a l e o z o i c r o c k s i s 

s t r o n g l y r e f l e c t e d by d r i f t t h i c k n e s s . A n o r t h - f a c i n g 

e s c a r p m e n t composed e n t i r e l y of g l a c i a l d r i f t marks t h e 

c o n t a c t be tween t h e 2 r o c k t y p e s . L imes tone of t h e G u l l R i v e r 



F o r m a t i o n d o e s , however , o u t c r o p o v e r much of t h e a r e a n o r t h 

of P o r t M c N i c o l l . D r i f t t h i c k n e s s e s on t h e p e n i n s u l a s e a s t of 

Mid land a r e g e n e r a l l y l e s s t h a n 30 m and most o f t e n l e s s t h a n 

20 m. D r i f t t h i c k n e s s i n c r e a s e s r a p i d l y t o t h e w e s t , on t h e 

main p a r t of t h e P e n e t a n g u i s h e n e P e n i n s u l a , where w a t e r - w e l l 

r e c o r d s i n d i c a t e o v e r b u r d e n t h i c k n e s s e s i n e x c e s s of 15 0 m. 

Most of t h e w a t e r - w e l l s i n t h i s a r e a do n o t r e a c h b e d r o c k . A 

w a t e r w e l l l o c a t e d a p p r o x i m a t e l y 2 km s o u t h w e s t of Macey Lake 

on Tiny Township C o n c e s s i o n 18 e n c o u n t e r e d 4 f e e t of " b l a c k 

g r a n i t e " a t 180 m d e p t h . I t i s u n c e r t a i n w h e t h e r b e d r o c k was 

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

above l a k e l e v e l a l o n g t h e wes t c o a s t of t h e P e n e t a n g u i s h e n e 

P e n i n s u l a e n c o u n t e r e d b e d r o c k a t d e p t h s of 45 t o 60 m. 

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

C h r i s t i a n I s l a n d . The maximum r e p o r t e d d e p t h on t h e i s l a n d i s 

41 m a l o n g t h e s o u t h e a s t c o a s t . 

S t r i a e and A s s o c i a t e d I c e Flow F e a t u r e s 

Both e r o s i o n a l and d e p o s i t i o n a l i c e f low i n d i c a t o r s were 

o b s e r v e d i n t h e H u n t s v i l l e - P e n e t a n g u i s h e n e a r e a . E r o s i o n a l 

forms c o n s i s t of g l a c i a l s t r i a e , g r o o v e s , c h a t t e r m a r k s , 

c r e s c e n t i c f r a c t u r e s and r o c h e s moutonnees (Photo 3 ) . 

D e p o s i t i o n a l forms c o n s i s t of c r a g and t a i l f e a t u r e s , f l u t e d 

g round m o r a i n e and low r e l i e f d r u m l i n s . F l u t e d and 

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

Upland and a few a r e a s of more e x t e n s i v e t i l l c o v e r on t h e 

A l g o n q u i n H i g h l a n d . 



P h o t o 3 . C r e s c e n t i c f r a c t u r e s and s t r i a e on p o l i s h e d , 
l i t h o g r a p h i c l i m e s t o n e of t h e G u l l R i v e r F o r m a t i o n , 
O r i l l i a Townsh ip . 



Much of t h e g n e i s s i c P r e c a m b r i a n r o c k s a r e c o a r s e ­

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

S u b g l a c i a l w a t e r - e r o s i o n f o r m s , a s e x i s t t o t h e n o r t h a l o n g 

t h e s h o r e s of Geo rg i an Bay (Kor e t a l . 1 9 9 1 ) , a r e n o t common. 

However, p o t h o l e s and o t h e r v a r i e t i e s of s - f o r m s have been 

l o c a l l y r e c o g n i z e d . 

Over 200 i c e f low i n d i c a t o r s were measu red a c r o s s t h e 

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

i c e f low t o w a r d s 190° w i t h a s t a n d a r d d e v i a t i o n of 10° and a 

r a n g e of 155° t o 22 0° ( F i g u r e 4 ) . Loca l v a r i a t i o n s from t h e 

mean a r e b e s t e x p l a i n e d by mino r d e f l e c t i o n s a r o u n d l o c a l 

t o p o g r a p h i c o b s t r u c t i o n s and draw down i n t o t o p o g r a p h i c 

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

i c e f low e v e n t s have n o t b e e n r e c o g n i z e d i n t h e s t r i a t i o n 

r e c o r d of t h e r e p o r t a r e a . 

D e p o s i t s P r e - d a t i n g t h e Main L a t e W i s c o n s i n a n T i l l S h e e t 

On t h e Simcoe Upland, s e v e r a l d r i f t p a c k a g e s p r e d a t i n g 

t h e m a i n . L a t e Wiscons inan t i l l s h e e t have been i d e n t i f i e d 

b o t h i n s u r f a c e e x p o s u r e s and i n s o n i c b o r e h o l e s . At l e a s t 2 

p r e - L a t e W i s c o n s i n a n o r o l d e r t i l l s w i t h i n t e r v e n i n g l a y e r s of 

s t r a t i f i e d s e d i m e n t have b e e n r e c o g n i z e d . The a g e s of t h e s e 

s e d i m e n t s a r e unknown. They may r e p r e s e n t e i t h e r t h e d e p o s i t s 

of i c e f l u c t u a t i o n s e a r l y i n L a t e W i s c o n s i n a n t i m e o r e v e n t s 

p r e - d a t i n g t h e main L a t e W i s c o n s i n a n g l a c i a t i o n ( i e . E a r l y 

W i s c o n s i n a n S u b s t a g e o r o l d e r ) . 



Striae 

Flutings 

F i g u r e 4 . I c e f low p a t t e r n s a c r o s s t h e r e p o r t a r e a . 



Till 

Two d i s t i n c t t e x t u r a l and c o m p o s i t i o n a l c l a s s e s of t i l l 

h ave b e e n r e c o g n i z e d b e n e a t h t h e ma in , L a t e W i s c o n s i n a n t i l l 

s h e e t . These 2 c l a s s e s may r e p r e s e n t 2 o r more d i s t i n c t t i l l 

u n i t s . However, i n t h e 3 b o r e h o l e s i n which b o t h of t h e 2 

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

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

o v e r l a i n by a f i n e - t e x t u r e d t i l l . I f t h e f i n e and c o a r s e -

t e x t u r e d t i l l s a r e c o r r e l a t a b l e a c r o s s t h e P e n e t a n g u i s h e n e 

P e n i n s u l a , a d i s t a n c e of a b o u t 20 km, t h e i r u p p e r s u r f a c e s 

o c c u r a t s i g n i f i c a n t l y d i f f e r e n t e l e v a t i o n s ( i . e . up t o 130 m 

d i f f e r e n c e ) and may d r a p e o v e r o l d e r , p a l i m p s e s t s u r f a c e s . 

The o l d e r , c o a r s e - t e x t u r e d t i l l was e n c o u n t e r e d b e n e a t h 

t h e f i n e - t e x t u r e d t i l l i n 3 of t h e 5 s o n i c b o r e h o l e s d r i l l e d 

a s p a r t of t h i s p r o j e c t ( F i g u r e 5 , b a c k p o c k e t ) . S o n i c 

b o r e h o l e l o g s a r e c o n t a i n e d i n Appendix A. S u r f a c e e x p o s u r e s 

of t h i s t i l l have n o t b e e n r e c o g n i z e d . The t i l l r e s t s on 

b e d r o c k i n 2 of t h e 3 b o r e h o l e s and i s u n d e r l a i n by , a t l e a s t , 

30 m of s t r a t i f i e d d r i f t i n t h e o t h e r . The t i l l h a s a maximum 

o b s e r v e d t h i c k n e s s of 13 m i n b o r e h o l e P92-01 and i s o n l y 0 .4 

m t h i c k i n b o r e h o l e P 9 2 - 0 2 . 

The t i l l h a s an a v e r a g e g r a i n s i z e c o m p o s i t i o n of 48% 

s a n d , 38% s i l t and 13% c l a y w i t h a t o t a l c a r b o n a t e c o n t e n t of 

34% and a c a l c i t e t o d o l o m i t e r a t i o of 2 . 0 (Tab le 1 ) . Where 

t h e t i l l l i e s d i r e c t l y upon P a l e o z o i c c a r b o n a t e b e d r o c k , a s i n 

b o r e h o l e P 9 2 - 0 4 , i t c o n t a i n s v e r y h i g h c o n c e n t r a t i o n s of 

P a l e o z o i c c a r b o n a t e p e b b l e s (90%). I n c o n t r a s t , where t h e 



% Sand % S i l t %Clay T o t a l % 
C a r b o n a t e 

Ca/Do 
R a t i o 

S i l t y f low t i l l s on 
P a l e o z o i c t e r r a i n 
N=2 

Mean 36 54 11 16 1.1 S i l t y f low t i l l s on 
P a l e o z o i c t e r r a i n 
N=2 

Range 29-42 49-59 9-12 - 0 . 9 - 1 . 3 
S i l t y f low t i l l s on 
P a l e o z o i c t e r r a i n 
N=2 STD 7 5 2 0 0 .2 

S u r f a c e s a n d t i l l on 
P a l e o z o i c t e r r a i n 
N=3 6 

Mean 65 27 8 19 1.0 S u r f a c e s a n d t i l l on 
P a l e o z o i c t e r r a i n 
N=3 6 

Range 42-86 10-47 4-16 1-57 0 . 2 - 7 . 2 
S u r f a c e s a n d t i l l on 
P a l e o z o i c t e r r a i n 
N=3 6 STD 10 9 3 13 1.2 

Sand t i l l on P r e c a m b r i a n 
t e r r a i n 
N=79 

Mean 69 29 2 1 0 .4 Sand t i l l on P r e c a m b r i a n 
t e r r a i n 
N=79 

Range 38-83 15-56 0-6 0-2 0 . 1 - 1 . 0 
Sand t i l l on P r e c a m b r i a n 
t e r r a i n 
N=79 STD 7 6 1 0 0 .2 

O l d e r , f i n e - t e x t u r e d t i l l 
on P a l e o z o i c t e r r a i n 
N=27 

Mean 30 50 19 30 2 . 4 O l d e r , f i n e - t e x t u r e d t i l l 
on P a l e o z o i c t e r r a i n 
N=27 

Range 1 0 - 6 1 30-70 9-36 5-53 0 . 5 - 4 . 9 
O l d e r , f i n e - t e x t u r e d t i l l 
on P a l e o z o i c t e r r a i n 
N=27 STD 11 9 7 10 1.0 

O l d e r , c o a r s e - t e x t u r e d t i l l 
on P a l e o z o i c t e r r a i n 
N=7 

Mean 48 38 13 34 2 .0 O l d e r , c o a r s e - t e x t u r e d t i l l 
on P a l e o z o i c t e r r a i n 
N=7 

Range 33-66 24-48 6-19 17-55 1 . 0 - 3 . 3 
O l d e r , c o a r s e - t e x t u r e d t i l l 
on P a l e o z o i c t e r r a i n 
N=7 STD 12 8 5 14 0.9 

T a b l e 1 . Summary t a b l e of g r a i n s i z e and c a r b o n a t e c o n t e n t f o r t i l l s a m p l e s . 



t i l l i s u n d e r l a i n by P r e c a m b r i a n b e d r o c k , a s i n b o r e h o l e P92-

0 1 , i t c o n t a i n s r e d u c e d c o n c e n t r a t i o n s of c a r b o n a t e p e b b l e s 

(60 t o 75%). 

I n t h e 2 b o r e h o l e s , where a s u b s t a n t i a l t h i c k n e s s 

( g r e a t e r t h a n 5 m) of t h i s t i l l was e n c o u n t e r e d , t h e t i l l i s 

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

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

The u p p e r , f i n e - t e x t u r e d t i l l has b e e n o b s e r v e d b o t h i n 

s u r f a c e e x p o s u r e s and i n s o n i c d r i l l c o r e . S u r f a c e e x p o s u r e s 

of t h e u p p e r , f i n e - t e x t u r e d t i l l can be s e e n a t s e v e r a l 

l o c a t i o n s on t h e P e n e t a n g u i s h e n e P e n i n s u l a (Pho to 4 ) . They 

o c c u r i n p o o r l y exposed r o a d c u t s , a l o n g t h e f l a n k s of t h e t i l l 

capped u p l a n d s . N o t a b l e examples o c c u r on t h e 1 8 t h c o n c e s s i o n 

of T iny Townsh ip , a b o u t 3 km s o u t h w e s t of F a r l a i n Lake ; on t h e 

2 1 t h c o n c e s s i o n of T iny Township a l o n g t h e e a s t e r n f l a n k s of 

L a f o n t a i n e H i l l ; and a l o n g t h e s l o p e s of t h e u p l a n d j u s t wes t 

of R e y n o l d ' s P o i n t on P e n e t a n g H a r b o u r . T h i s t i l l was a l s o 

e n c o u n t e r e d i n 4 of 5 s o n i c b o r e h o l e s d r i l l e d a s p a r t of t h i s 

p r o j e c t . 

The f i n e - t e x t u r e d t i l l i s s i l t y (30% s a n d , 50% s i l t , 19% 

c l a y ) , s t o n e - p o o r , a v e r a g e s 30% t o t a l m a t r i x c a r b o n a t e w i t h a 

c a l c i t e t o d o l o m i t e r a t i o of 2 . 4 and c o n t a i n s a h i g h 

p r o p o r t i o n of P a l e o z o i c c a r b o n a t e c l a s t s i n t h e p e b b l e - s i z e 

f r a c t i o n (Tab le 1 ) . 

At s e v e r a l s i t e s , t h e t i l l i s i n t e r b e d d e d w i t h a n d / o r 

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

d e p o s i t i o n w i t h i n a g l a c i a l l a k e b a s i n . I n b o r e h o l e P92-02 



P h o t o 4 . P r e - L a t e W i s c o n s i n a n , f i n e - t e x t u r e d , s t o n e - p o o r t i l l 
exposed a l o n g t h e n o r t h e r n f l a n k of L a f o n t a i n e H i l l , 
T iny Townsh ip . 



( F i g u r e 5 , b a c k p o c k e t ) , a p p r o x i m a t e l y 9 m of d e n s e , m a s s i v e , 

s u b g l a c i a l t i l l i s o v e r l a i n by 19 m of s u b a q u a t i c f low t i l l s 

i n t e r b e d d e d w i t h w e l l l a m i n a t e d s i l t s and s i l t y v e r y f i n e s and 

c o n t a i n i n g i c e - r a f t e d d e b r i s . The l o w e r and u p p e r f a c i e s 

r e p r e s e n t t h e d e p o s i t s of i c e advance and r e t r e a t , 

r e s p e c t i v e l y . 

The f i n e - g r a i n e d n a t u r e of t h e t i l l m a t r i x c o u p l e d w i t h 

t h e abundance of P a l e o z o i c c a r b o n a t e c l a s t s s u g g e s t a 

n o r t h w e s t e r l y s o u r c e (Georg ian Bay Lobe) f o r t h e t i l l . A 

s i m i l a r , f i n e - t e x t u r e d t i l l was e n c o u n t e r e d i n t h e B a r r i e -

E lmva le a r e a t o t h e s o u t h b e n e a t h a sandy s u r f a c e t i l l 

( B a r n e t t 1 9 9 1 ) . 

Stratified Drift 

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

L a t e W i s c o n s i n a n t i l l s have been i d e n t i f i e d i n s u r f a c e 

e x p o s u r e s and s o n i c b o r e h o l e c o r e s a c r o s s much of t h e 

P e n e t a n g u i s h e n e P e n i n s u l a . However, o n l y t h e y o u n g e s t 

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

Over 30 m of w e l l bedded , s and and p e b b l y s a n d , of 

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

t e x t u r e d t i l l i n b o r e h o l e P 9 2 - 0 2 . T h i s u n i t h a s n o t b e e n 

documented i n any of t h e o t h e r s o n i c b o r e h o l e s d r i l l e d a s p a r t 

of t h i s s t u d y . The v e r t i c a l and l a t e r a l e x t e n t of t h i s u n i t 

i s unknown. 

A s t r a t i f i e d u n i t s e p a r a t i n g t h e o l d e r , f i n e - t e x t u r e d 

t i l l from t h e o l d e r , c o a r s e - t e x t u r e d t i l l i s o n l y p o s i t i v e l y 



o b s e r v e d i n s o n i c c o r e . I n b o r e h o l e P 9 2 - 0 1 , where i t i s 

t h i n n e s t , i t c o n s i s t s of 0 .3 m of p o o r l y s o r t e d , medium t o 

c o a r s e s a n d . I n b o r e h o l e P 9 2 - 0 2 , t h i s u n i t i s a b o u t 25 m 

t h i c k and c o n s i s t s of a f i n i n g - u p w a r d s e q u e n c e of f i n e and 

medium sand t o s i l t and s andy s i l t . A s i m i l a r f i n i n g - u p w a r d 

s e q u e n c e was e n c o u n t e r e d i n b o r e h o l e P92-04 where i t a t t a i n s a 

t h i c k n e s s of 1 9 . 5 m. A g l a c i o l a c u s t r i n e o r i g i n i s a s s i g n e d t o 

t h i s u n i t a s w e l l . 

S t r a t i f i e d d e p o s i t s s e p a r a t i n g t h e o l d e r , f i n e - t e x t u r e d 

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

s u r f a c e e x p o s u r e s and s o n i c d r i l l c o r e . S u r f a c e e x p o s u r e s of 

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

of a n c e s t r a l Huron b a s i n l a k e s . The most n o t a b l e e x p o s u r e s 

o c c u r i n t h e Lake A l g o n q u i n b l u f f s u r r o u n d i n g L a f o n t a i n e H i l l 

and i n t h e N i p i s s i n g b l u f f a l o n g t h e e a s t s i d e of Thunder Bay. 

I n e ach c a s e , t h e s t r a t i f i e d d e p o s i t s a r e s andy t o s i l t y and 

c o n t a i n l i t t l e o r no c l a y o r g r a v e l . These s e d i m e n t s a r e 

i n t e r p r e t e d t o be g l a c i o l a c u s t r i n e d e p o s i t s of p o s s i b l e , 

s u b a q u a t i c f an o r i g i n . 

O t h e r examples of t h e u p p e r s t r a t i f i e d u n i t o c c u r a t 

i s o l a t e d s u r f a c e e x p o s u r e s i n Tay Township n e a r P o r t M c N i c o l l , 

Mid land and S t . Andrews Lake . I n P o r t M c N i c o l l , a s a n d p i t 

c u t i n t o t h e s i d e of a d r u m l i n e x p o s e s a b o u t 5 t o 6 m of 

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

c h a n n e l s c o u r s 4 t o 5 m wide and up t o 1 m d e e p b e n e a t h up t o 

3 m of s i l t y , v e r y f i n e s and t i l l (Photo 5 ) . The s a n d s a r e 

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



P h o t o 5 . S u b a q u a t i c f a n s a n d s u n d e r l y i n g t h e s u r f a c e , s a n d y 
t i l l n e a r P o r t M c N i c o l l , Tay Township . 



s u b a q u a t i c f an d e p o s i t (Rust 1 9 7 7 ) . Along t h e w e s t e r n edge of 

t h e town of Mid l and , a b o u t 7 m of s i l t y , v e r y f i n e s and t i l l 

i s u n d e r l a i n by a minimum of 5 m of m a s s i v e t o l a m i n a t e d , 

s i l t y , v e r y f i n e s and g r a d i n g down t o f i n e and v e r y f i n e s and 

of g l a c i o l a c u s t r i n e o r i g i n . To t h e n o r t h , g l a c i o l a c u s t r i n e 

s i l t and v e r y f i n e s and u n d e r l i e s t i l l a l o n g a r o a d c u t 2 km 

e a s t of S t . Andrews Lake . The g l a c i o l a c u s t r i n e s e d i m e n t s 

c o n t a i n a b u n d a n t i c e - r a f t e d d e b r i s . 

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

u p p e r , s t r a t i f i e d u n i t , a l s o o c c u r a s an e r o s i o n a l r emnan t on 

t h e N i p i s s i n g t e r r a c e n o r t h of S t . Andrews Lake . Here t h e 

d e p o s i t c o n s i s t s of r h y t h m i c a l l y l a m i n a t e d s i l t and c l a y 

wh ich , i n some c a s e s , i s capped by a b o u l d e r l a g t h a t 

r e p r e s e n t s t h e winnowed r e m a i n s of t h e s u r f a c e t i l l . 

An a d d i t i o n a l o c c u r r e n c e of v a r v e d s i l t s and c l a y s h a s 

b e e n r e c o r d e d n e a r l a k e l e v e l a t Asylum P o i n t on P e n e t a n g 

H a r b o u r . At t h i s l o c a l i t y , t h e v a r v e d s i l t s and c l a y s a r e 

p resumed t o u n d e r l i e t h e s u r f a c e t i l l which o u t c r o p s f u r t h e r 

u p s l o p e t o t h e e a s t . However, i t i s p o s s i b l e t h a t t h e s e 

s e d i m e n t s r e p r e s e n t t h e d e p o s i t s of G l a c i a l Lake A l g o n q u i n and 

o v e r l i e t h e s u r f a c e t i l l w i t h i n t h e P e n e t a n g Harbour v a l l e y . 

The u p p e r s t r a t i f i e d u n i t was e n c o u n t e r e d i n a l l s o n i c 

b o r e h o l e s d r i l l e d a s p a r t of t h i s p r o j e c t ( F i g u r e 5 , b a c k 

p o c k e t ) . I t i s s andy i n a l l c a s e s and p r o b a b l y of 

g l a c i o l a c u s t r i n e o r i g i n . The maximum o b s e r v e d t h i c k n e s s of 

t h i s u n i t i s j u s t o v e r 40 m. 



The p r e s e n c e of b u r i e d , s andy d e p o s i t s of t h e u p p e r 

s t r a t i f i e d u n i t h a s been i n f e r r e d a l o n g s h o r e b l u f f s of t h e 

P e n e t a n g u i s h e n e P e n i n s u l a where s u r f a c e e x p o s u r e i s l a c k i n g . 

Fo r example , where c o h e s i v e , r e l a t i v e l y impermeable s e d i m e n t , 

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

h a s c r e a t e d s t e e p c l i f f s . 

A l s o , i f a f i n e - g r a i n e d u n i t i s p r e s e n t a t t h e b a s e of 

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

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

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

o b s e r v e d a l o n g t h e A lgonqu in b l u f f , on t h e e a s t e r n s i d e of 

L a f o n t a i n e H i l l , a s w e l l a s on t h e n o r t h e a s t f l a n k of an 

A l g o n q u i n i s l a n d j u s t n o r t h of t h e h a m l e t of L a u r i n . 

The u p p e r , s t r a t i f i e d u n i t a p p e a r s t o r e p r e s e n t an 

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

d e p o s i t i o n of t h e f i n e - t e x t u r e d t i l l . As s h o u l d be e x p e c t e d 

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

h i g h e r e l e v a t i o n s . The re may be a t i m e b r e a k be tween t h e 

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

Varved s i l t s and c l a y s were e n c o u n t e r e d on t h e N i p i s s i n g 

p l a i n a t S i l v e r B i r c h Beach n o r t h e a s t of Thunder Bay. The 

v a r v e d s i l t s and c l a y s , most l i k e l y , r e p r e s e n t an e r o s i o n a l 

r emnan t of an o l d e r s t r a t i g r a p h i c u n i t which e x t e n d s e a s t w a r d , 

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

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

of a c o a r s e - t e x t u r e d d e p o s i t . The g l a c i o l a c u s t r i n e d e p o s i t s 

o c c u r o v e r 100 m be low t h e u p p e r s u r f a c e of t h e t i l l p l a i n 



which i s s i t u a t e d a t t h e t o p of t h e s h o r e b l u f f s t o t h e e a s t . 

The s t r a t i g r a p h i c a s s i g n m e n t of t h i s u n i t i s unknown. 

Paleosols 

I n b o r e h o l e P 9 2 - 0 1 , t h e u p p e r p o r t i o n of what h a s been 

i n t e r p r e t e d a s " t h e o l d e r , f i n e - t e x t u r e d t i l l " , shows s i g n s of 

b e i n g o x i d i z e d and l e a c h e d . The u p p e r 0 .3 m i s d e p l e t e d of 

m a t r i x c a r b o n a t e and d i s p l a y s an o r a n g y - b r o w n c o l o u r . 

O x i d a t i o n e x t e n d s n e a r l y 3 m i n t o t h e u n i t a s i n d i c a t e d by 

m o t t l e s of o r angy -b rown and b u f f - g r e y s e d i m e n t . 

The t o p of t h e o x i d a t i o n h o r i z o n o c c u r s a b o u t 9 m below 

t h e p r e s e n t l e v e l of G e o r g i a n Bay ( i . e . 168 m a s l ) . I f t h e 

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

a s a r e s u l t of s u b a e r i a l e x p o s u r e , a n o n - g l a c i a l i n t e r v a l 

d u r i n g which w a t e r l e v e l s c o u l d f a l l t o l e v e l s be low t h e 

p r e s e n t must have e x i s t e d . An i c e m a r g i n n o r t h of A lgonqu in 

P a r k and p o s s i b l y a s f a r n o r t h a s N o r t h Bay would have a l l o w e d 

f o r t h e o p e n i n g of e a s t e r n o u t l e t s t o t h e Ottawa R i v e r v a l l e y 

and h e n c e , a c o r r e s p o n d i n g d e c l i n e i n w a t e r l e v e l s . The 

M i d d l e W i s c o n s i n a n I n t e r s t a d i a l i s most l i k e l y t h e n o n - g l a c i a l 

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

s u g g e s t a t l e a s t an E a r l y W i s c o n s i n a n age f o r t h e o l d e r t i l l 

u n i t s r e c o g n i z e d on t h e Simcoe U p l a n d . 

L a t e W i s c o n s i n a n D e p o s i t s 

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

r e t r e a t of t h e L a u r e n t i d e I c e S h e e t from t h e r e p o r t a r e a w i l l 

b e d i s c u s s e d . L a t e W i s c o n s i n a n d e p o s i t s found on t h e Simcoe 



Upland a r e o f t e n marked ly d i f f e r e n t i n c h a r a c t e r from t h o s e 

found on t h e G e o r g i a n Bay F r i n g e and A l g o n q u i n H i g h l a n d 

p h y s i o g r a p h i c r e g i o n s . 

T i l l 

I n t h e s h i e l d p o r t i o n of t h e r e p o r t a r e a , t i l l most 

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

b e d r o c k . W i t h i n a l a r g e p r o p o r t i o n of t h e G e o r g i a n Bay F r i n g e 

p h y s i o g r a p h i c r e g i o n , t h e t i l l c o v e r i s n o t e x t e n s i v e o r t h i c k 

enough t o w a r r a n t d e l i n e a t i o n on t h e map. A r e a s of p a t c h y , 

t h i n t i l l a r e i n c l u d e d w i t h i n t h e b e d r o c k - d r i f t complex . The 

t i l l i n t h e s e a r e a s i s o f t e n d e e p l y w e a t h e r e d and washed i n 

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

removed by g l a c i o l a c u s t r i n e p r o c e s s e s l e a v i n g n o t h i n g more 

t h a n s c a t t e r e d b o u l d e r s upon a b a r e b e d r o c k s u r f a c e . 

T h i c k e r and more w i d e s p r e a d a c c u m u l a t i o n s of t i l l o c c u r 

l o c a l l y , w i t h i n p o r t i o n s of t h e A l g o n q u i n H i g h l a n d 

p h y s i o g r a p h i c r e g i o n (Photo 6 ) . T i l l t h i c k n e s s e s of 3 t o 5 m 

a r e common i n s w a l e s be tween b e d r o c k k n o l l s and r i d g e s . I n 

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

t o p o g r a p h y i s g r e a t l y subdued . A r e a s of f l u t e d g round 

m o r a i n e , g e n e r a l l y l e s s t h a n 1 km i n l e n g t h , have b e e n 

i d e n t i f i e d i n B r u n e i , F r a n k l i n and P e r r y t o w n s h i p s . I n t h e s e 

a r e a s , t h e t i l l c o v e r i s c o n t i n u o u s and of s u f f i c i e n t 

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

t o p o g r a p h y . 



P h o t o 6 . M a s s i v e , s u b g l a c i a l f a c i e s of s u r f a c e sandy t i l l 
found on t h e A l g o n q u i n H i g h l a n d , Chaf fey Township . 



The a v e r a g e g r a i n s i z e c o m p o s i t i o n of t i l l c o l l e c t e d from 

t h e P r e c a m b r i a n S h i e l d t e r r a i n i s 69% s a n d , 29% s i l t and 2% 

c l a y . T h i s s a n d t i l l c o n t a i n s v e r y low l e v e l s of m a t r i x 

c a r b o n a t e (0 t o 2%) (Table 1 ) . A l t h o u g h n o t v a l i d f o r such 

low c o n c e n t r a t i o n s , an a v e r a g e c a l c i t e t o d o l o m i t e r a t i o of 

0 .4 i s r e p o r t e d . A s i d e from t h o s e s ample s c o l l e c t e d down i c e 

from S k e l e t o n Lake , few samples c o n t a i n P a l e o z o i c c a r b o n a t e 

p e b b l e s . 

S e v e r a l f a c i e s of t i l l have been r e c o g n i z e d on t h e s h i e l d 

p o r t i o n of t h e r e p o r t a r e a . The most a b u n d a n t f a c i e s i s a 

l o o s e , s i l t y , s a n d y , s t o n e - p o o r t i l l w i t h numerous s t r i n g e r s 

of s t r a t i f i e d s a n d and a h i g h p r o p o r t i o n of a b r a d e d and 

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

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

A l o o s e , s a n d y , s t o n y t i l l f a c i e s c o n t a i n i n g a h i g h 

p r o p o r t i o n of s t r a t i f i e d s e d i m e n t and few g l a c i a l l y a b r a d e d 

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

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

s u p r a g l a c i a l m e l t o u t . S e v e r a l o c c u r r e n c e s of s i m i l a r m a t e r i a l 

have been o b s e r v e d i n l o w - l y i n g a r e a s , d r a p i n g t h e l e e s i d e s of 

b e d r o c k o b s t r u c t i o n s . These d e p o s i t s a r e i n t e r p r e t e d a s 

s u b g l a c i a l m e l t o u t t i l l s d e r i v e d from t h e m e l t i n g of d e b r i s -

r i c h i c e c h a r g e d w i t h l o c a l b e d r o c k . 

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

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

p a v e m e n t s , e t c . ) were found w i t h i n t h e s h i e l d t e r r a i n d u r i n g 

t h e c o u r s e of mapp ing . Where t h e y were o b s e r v e d , t h e y u s u a l l y 



o c c u r on t h e s t o s s s i d e of b e d r o c k h i g h s . The t i l l a t t h e s e 

s i t e s i s g e n e r a l l y m a s s i v e , s i l t y t o s a n d y , s t o n e - p o o r , 

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

amounts of s t r a t i f i e d s e d i m e n t . These t i l l s a r e i n t e r p r e t e d 

t o be t h e d e p o s i t s of lodgement p r o c e s s e s . 

The l e a s t common t i l l f a c i e s r e c o g n i z e d w i t h i n t h e s h i e l d 

t e r r a i n i s s a n d y , s i l t y and s t o n e - p o o r . I t o c c u r s a s d i s t i n c t 

l a y e r s , se ldom g r e a t e r t h a n 1 m t h i c k , and i s o f t e n 

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

c o n f i n e d t o l o w - l y i n g , g l a c i o l a c u s t r i n e b a s i n s . I t i s 

i n t e r p r e t e d a s a d e p o s i t of subaqueous d e b r i s f l o w s , most 

l i k e l y of g l a c i g e n i c o r i g i n . 

The t h i c k n e s s and c h a r a c t e r of t h e s u r f a c e , s andy t i l l 

changes d r a m a t i c a l l y a s one p r o c e e d s s o u t h w a r d o n t o P a l e o z o i c 

t e r r a i n ( F i g u r e 5 , back p o c k e t ) . T h i s i s p r o b a b l y a 

r e f l e c t i o n of t h e change i n s u s c e p t i b i l i t y t o e r o s i o n of t h e 

s o f t e r . P a l e o z o i c r o c k s and o v e r l y i n g p r e - L a t e W i s c o n s i n a n 

d e p o s i t s a s compared t o t h e h a r d c r y s t a l l i n e r o c k s of t h e 

G r e n v i l l e P r o v i n c e . 

W i t h i n P a l e o z o i c t e r r a i n , o u t c r o p p i n g s of t i l l o c c u r 

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

by g l a c i a l l a k e p r o c e s s e s ( i . e . A l g o n q u i n i s l a n d s ) . Les s 

f r e q u e n t l y , t i l l forms t h e s u r f a c e m a t e r i a l a t l o w e r 

e l e v a t i o n s on t h e u p l a n d a r e a s where p r o c e s s e s of n e a r s h o r e 

e r o s i o n were l e s s v i g o r o u s . 

The maximum documented t h i c k n e s s f o r t h e s u r f a c e s and 

t i l l was r e c o r d e d on L a f o n t a i n e H i l l where a b o u t 18 m was 



i n t e r s e c t e d i n a s o n i c b o r e h o l e ( P 9 2 - 0 2 ) . More commonly, a 

t h i c k n e s s of 5 t o 10 m was o b s e r v e d on t h e P e n e t a n g u i s h e n e 

P e n i n s u l a . 

T h i s t i l l i s f i n e r - t e x t u r e d t h a n t h a t o b s e r v e d on t h e 

P r e c a m b r i a n S h i e l d . The s h i f t i n g r a i n s i z e i s b e s t d e p i c t e d 

on a t e r n a r y d i a g r a m ( F i g u r e 6 ) . The t i l l h a s an a v e r a g e 

g r a i n s i z e c o m p o s i t i o n of 65% sand , 27% s i l t and 8% c l a y 

(Tab le 1 ) . The s t r i k i n g d i f f e r e n c e be tween t h e 2 s u b a r e a s i s 

t h e marked i n c r e a s e i n a v e r a g e c l a y c o n t e n t . The sand t i l l i n 

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

c o m p o s i t i o n a l c h a n g e . The a v e r a g e m a t r i x c a r b o n a t e c o n t e n t 

r i s e s t o 19% and d i s p l a y s a c a l c i t e t o d o l o m i t e r a t i o of 1 .0 . 

A c o r r e s p o n d i n g i n c r e a s e i n t h e c a r b o n a t e p e b b l e c o n t e n t was 

o b s e r v e d a s w e l l . C a r b o n a t e p e b b l e c o n t e n t s of 60 t o 70% a r e 

t y p i c a l f o r t h i s u n i t . 

Where t h i c k s e q u e n c e s of t i l l were o b s e r v e d , t h e r e 

a p p e a r e d t o be a p r o g r e s s i v e upward change from t i l l w i t h 

i n t e r b e d s and l e n s e s of s a n d , n e a r t h e b a s e t o m a s s i v e t i l l 

n e a r t h e s u r f a c e . A t h i n c a p p i n g of i n t e r b e d d e d t i l l and 

l a m i n a t e d sand a n d / o r s i l t was l o c a l l y e n c o u n t e r e d n e a r t h e 

s u r f a c e . The l o w e r f a c i e s was p r o b a b l y d e p o s i t e d a s e i t h e r 

i c e - m a r g i n a l d e b r i s f l ows o r s u b g l a c i a l c a v i t y f i l l s . The 

m a s s i v e f a c i e s i s most l i k e l y , a s u b g l a c i a l lodgement t i l l . 

S u r f a c e f l u t i n g s have b e e n i d e n t i f i e d on t h e p e n i n s u l a be tween 

Mid land and V i c t o r i a H a r b o u r , on L a f o n t a i n e H i l l and on t h e 

u p l a n d due e a s t of Thunder Bay c o n f i r m i n g a s u b g l a c i a l o r i g i n 

f o r a t l e a s t a p o r t i o n of t h e t i l l p a c k a g e (Photo 7 ) . 



Silt till on Paleozoic terrain 

Sand till on Paleozoic terrain 

Sand till on Precambrian terrain 

Older silt till on Paleozoic terrain 

Older sand till on Paleozoic terrain 

F i g u r e 6 . T e r n a r y d i a g r a m of g r a i n s i z e f o r t i l l . 



P h o t o 7 . A e r i a l p h o t o g r a p h of a p o r t i o n of t h e 
P e n e t a n g u i s h e n e P e n i n s u l a d i s p l a y i n g f l u t e d t i l l 
p l a i n s on t h e u p l a n d s u r f a c e s . T i n y Township (pho to 
r e f . # A 1 9 5 4 2 - 5 2 ) . 



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

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

f a c i e s . I c e - m a r g i n a l d e b r i s f lows and m e l t o u t t i l l s form an 

i m p o r t a n t component of t h i s f a c i e s . S i m i l a r d e p o s i t s have 

b e e n o b s e r v e d on u p l a n d a r e a s t o t h e s o u t h , i n t h e B a r r i e -

Elmvale a r e a s ( B a r n e t t 1 9 9 1 ) . 

A f i n e - t e x t u r e d d i a m i c t o n of g r i t t y s i l t c o m p o s i t i o n was 

e n c o u n t e r e d i n s u r f a c e e x p o s u r e s a l o n g t h e w e s t e r n edge of t h e 

C h r i s t i a n I s l a n d map a r e a . The d i a m i c t o n o c c u r s a s t h i n 

l a y e r s of s u b a q u a t i c f low t i l l i n t e r b e d d e d w i t h s andy t o s i l t y 

g l a c i o l a c u s t r i n e s e d i m e n t s . Based on 2 a n a l y s e s , t h e 

d i a m i c t o n h a s an a v e r a g e g r a i n s i z e c o m p o s i t i o n of 36% s a n d , 

54% s i l t and 11% c l a y w i t h a m a t r i x c a r b o n a t e c o n t e n t of 16% 

and a c a l c i t e t o d o l o m i t e r a t i o of 1 .1 (Table 1, F i g u r e 6 ) . 

T h i s u n i t i s p r o b a b l y e q u i v a l e n t t o a f i n e - t e x t u r e d 

(sandy s i l t ) t i l l i d e n t i f i e d t o t h e s o u t h i n t h e N o t t a w a s a g a 

a r e a (Burwasse r and Boyd 1 9 7 4 ) . I n t h i s a r e a , e a s t - s o u t h e a s t -

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

G e o r g i a n Bay s o u r c e f o r t h e d e p o s i t . The t i l l was p r o b a b l y 

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

t h e G e o r g i a n Bay i c e l o b e . The d i a m i c t o n d e p o s i t s o b s e r v e d i n 

t h e r e p o r t a r e a a l o n g t h e w e s t e r n edge of t h e P e n e t a n g u i s h e n e 

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

same a d v a n c e . A s u b g l a c i a l e q u i v a l e n t h a s n o t b e e n r e c o g n i z e d 

w i t h i n t h e r e p o r t a r e a . 



Glaciofluvial Deposits and Features 

I c e - c o n t a c t D e p o s i t s 

D e p o s i t s of i c e - c o n t a c t s t r a t i f i e d d r i f t a r e s p o r a d i c a l l y 

d i s t r i b u t e d t h r o u g h o u t t h e r e p o r t a r e a . W i t h i n t h e A lgonqu in 

H i g h l a n d , t h e y o c c u r a s : e i t h e r i s o l a t e d e s k e r r i d g e s o r e s k e r 

c o m p l e x e s ; f l a t - t o p p e d kame t e r r a c e s f r i n g i n g v a l l e y w a l l s ; 

and kames i n l o w - l y i n g a r e a s . C o m p o s i t i o n a l l y , t h e s e f e a t u r e s 

a r e v a r i a b l e , c o n s i s t i n g of b o u l d e r g r a v e l t o v e r y f i n e sand 

and s i l t . 

S e v e r a l e s k e r s y s t e m s have b e e n r e c o g n i z e d w i t h i n t h e 

r e p o r t a r e a . The s y s t e m s a r e g e n e r a l l y s h o r t ( i . e . l e s s t h a n 

a few km long) and c o n s i s t of s m a l l , s i n u o u s , e s k e r r i d g e s , 

u s u a l l y n o t e x c e e d i n g 10 m i n h e i g h t . 

The most e x t e n s i v e e s k e r complex mapped w i t h i n t h e r e p o r t 

a r e a i s a b o u t 12 km l o n g . I t o r i g i n a t e s a t C l e a r Lake , 

l o c a t e d a l o n g t h e n o r t h - c e n t r a l m a r g i n of t h e H u n t s v i l l e map 

a r e a , and e x t e n d s s o u t h w a r d t h r o u g h Novar t o Waseosa Lake . 

H e r e , i t b i f u r c a t e s i n t o 2 s y s t e m s which t e r m i n a t e i n sandy 

ou twash p l a i n s . The e s k e r s e d i m e n t s i n t h i s s y s t e m a r e 

p r e d o m i n a n t l y , c o a r s e - t e x t u r e d . 

A s m a l l e r , e s k e r - k a m e complex o c c u r s abou t 2 . 5 km wes t of 

B r i t a n n i a a t t h e n o r t h w e s t c o r n e r of Lake of Bays . The 

complex i s a b o u t 2 . 5 km l o n g and c o n s i s t s of an a n a s t a m o s i n g 

s y s t e m of e s k e r r i d g e s , 3 t o 10 m i n h e i g h t . At t h e s o u t h e r n 

end of t h e s y s t e m , t h e r i d g e s a r e bounded by s m a l l i c e - b l o c k 

d e p r e s s i o n s , 100 t o 2 00 m i n d i a m e t e r . The e s k e r complex 



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

of s a n d and g r a v e l , 300 m l o n g and 2 00 m w i d e . 

S e v e r a l , s m a l l e r , i c e - c o n t a c t s y s t e m s have been 

i d e n t i f i e d w i t h i n t h e r e p o r t a r e a a s w e l l . An e s k e r - k a m e 

complex a l o n g t h e s o u t h e a s t m a r g i n of Lake of Bays e x t e n d s 

s o u t h w a r d t h r o u g h Grandview Lake , where i t t e r m i n a t e s i n a 

b r o a d ou twash p l a i n n o r t h of Echo Lake . An e s k e r - k a m e complex 

o r i g i n a t i n g a t Heck Lake, which i s l o c a t e d i n t h e n o r t h e a s t 

c o r n e r of t h e H u n t s v i l l e map a r e a , e x t e n d s s o u t h w a r d i n t o 

B e l l a and Rebecca l a k e s where i t b i f u r c a t e s i n t o 2 s y s t e m s . 

One s y s t e m e x t e n d s s o u t h w e s t w a r d i n t o t h e Benson Lake b a s i n 

and t h e o t h e r , t o t h e s o u t h e a s t i n t o t h e S o l i t a i r e Lake b a s i n . 

As w i t h t h e e s k e r s y s t e m s , kame complexes a r e c o n f i n e d 

p r i m a r i l y t o l o w - l y i n g a r e a s w i t h i n t h e A l g o n q u i n H i g h l a n d and 

a r e of l i m i t e d s i z e . 

W i t h i n t h e G e o r g i a n Bay F r i n g e p h y s i o g r a p h i c r e g i o n , i c e -

c o n t a c t d e p o s i t s o c c u r a s b u r i e d e s k e r complexes and i c e -

m a r g i n a l f a c i e s of s u b a q u a t i c f a n s . Many of t h e b u r i e d e s k e r 

s y s t e m s t e r m i n a t e a t s u b a q u a t i c f a n s . I n most c a s e s , t h i c k 

s e q u e n c e s of g l a c i o l a c u s t r i n e s a n d , s i l t and c l a y c o n c e a l t h e 

c o a r s e , i c e - c o n t a c t , f an c o r e s (Photo 8 ) . Fo r t h i s r e a s o n , 

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

t h e r e f o r e , d i f f i c u l t t o i d e n t i f y on a e r i a l p h o t o g r a p h s . They 

a r e u s u a l l y c o n f i n e d t o b e d r o c k v a l l e y s , however , t h e i r c o r e s 

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

c o n t a c t c o r e s a r e q u i t e v a r i a b l e r a n g i n g from d i r t y , b o u l d e r 

g r a v e l t o s i l t and c l a y . 



P h o t o 8 . G r a v e l l y , i c e - c o n t a c t f a n c o r e o v e r l a i n by f i n e -
t e x t u r e d g l a c i o l a c u s t r i n e s a n d s and s i l t s , Macauley 
Townsh ip . 



A d e p o s i t of sand and g r a v e l , l o c a t e d 2 . 5 km s o u t h of 

Lake Vernon , i s a n o t a b l e example b e c a u s e of i t s l a r g e s i z e 

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

i c e - c o n t a c t c o r e which i s , i n p l a c e s , b u r i e d by w e l l o v e r 20 m 

of f i n e s a n d t o s i l t y v e r y f i n e s a n d . The i c e - c o n t a c t c o r e 

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

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

W i t h i n t h e r e p o r t a r e a , 3 ma jo r s u b a q u a t i c f a n s y s t e m s , 

l i n k e d by b u r i e d e s k e r complexes , have b e e n i d e n t i f i e d . The 

f a n s mark fo rmer i c e - m a r g i n p o s i t i o n s . These s y s t e m s , which 

e x t e n d f o r s e v e r a l t e n s of k i l o m e t r e s , a r e p r o b a b l y f ed by 

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

The v a l l e y s of t h e Sou th and N o r t h B r a n c h e s of t h e 

Muskoka R i v e r and t h e l o w l a n d e x t e n d i n g from S k e l e t o n Lake , 

s o u t h t h r o u g h Three M i l e Lake i n t o Lake Muskoka, c o n t a i n t h e 

mos t i m p o r t a n t s u b a q u a t i c f an s y s t e m s . Numerous s a n d and 

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

w i t h i n t h e s u b a q u a t i c f an d e p o s i t s . The c o n d u i t d e p o s i t s a r e 

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

s e d i m e n t s be tween t h e f a n s . 

A l e s s e x t e n s i v e s y s t e m , e x t e n d i n g s o u t h e a s t w a r d from 

C l e a r Lake t o w a r d s M o r r i s o n Lake, h a s b e e n r e c o g n i z e d i n t h e 

b a r r e n r o c k y l a n d s c a p e s o u t h w e s t of Lake Muskoka. T h i s s y s t e m 

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

Few d e p o s i t s of i c e - c o n t a c t s t r a t i f i e d d r i f t have b e e n 

i d e n t i f i e d on t h e P e n e t a n g u i s h e n e P e n i n s u l a . Karnes and 

c r e v a s s e - f i l l s a r e p r e s e n t above t h e Lake A l g o n q u i n s h o r e l i n e . 



on t h e wes t edge of Awenda P r o v i n c i a l P a r k and a l o n g t h e 

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

f i n e t o v e r y f i n e sand w i t h minor p e b b l y s a n d and g r a v e l . 

Numerous b o u l d e r s a r e s c a t t e r e d on t h e s u r f a c e of t h e s e 

f e a t u r e s . 

Most of t h e r e m a i n i n g i c e - c o n t a c t d e p o s i t s o c c u r be low 

t h e Lake A l g o n q u i n s h o r e l i n e and a r e t h e r e f o r e , e x t e n s i v e l y 

m o d i f i e d by n e a r s h o r e p r o c e s s e s . E x p o s u r e s w i t h i n t h e s e 

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

of t h e i r o r i g i n . S e v e r a l i s o l a t e d , i c e - c o n t a c t d e p o s i t s have 

b e e n r e c o g n i z e d n o r t h of L a f o n t a i n e H i l l . A d e p o s i t s i t u a t e d 

b e t w e e n t h e 1 6 t h and 1 7 t h c o n c e s s i o n s of T i n y Township , j u s t 

n o r t h of L a f o n t a i n e H i l l , may r e p r e s e n t t h e i c e - p r o x i m a l 

f a c i e s of a s u b a q u a t i c f an d e p o s i t . A s t e e p , e a s t t r e n d i n g 

r i d g e of s a n d w i t h mino r g r a v e l , l o c a t e d a p p r o x i m a t e l y 1 km 

s o u t h of Macey Lake , most l i k e l y r e p r e s e n t s d e p o s i t s t h a t 

a c c u m u l a t e d a l o n g an i c e m a r g i n . Hummocks of s a n d and 

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

o c c u r a b o u t 1 km n o r t h e a s t of L a f o n t a i n e H i l l . These d e p o s i t s 

have b e e n i n t e r p r e t e d a s kames . 

A b r o a d , n o r t h w e s t t r e n d i n g b e l t of i c e - c o n t a c t 

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

w e s t e r n edge of t h e P e n e t a n g u i s h e n e P e n i n s u l a . T h i s b e l t 

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

g l a c i a l a d v a n c e of t h e G e o r g i a n Bay l o b e . The m o r a i n e h a s a 

s u r f a c e e x p r e s s i o n c o n s i s t i n g of l o w - r e l i e f hummocks w i t h 

numerous s u r f a c e b o u l d e r s . M a t e r i a l s r a n g i n g from b o u l d e r 



g r a v e l t o f i n e s and and s i l t have been o b s e r v e d w i t h i n t h e 

f e a t u r e . L o c a l l y , m o r a i n i c s e d i m e n t s e x c e e d 30 m i n 

t h i c k n e s s . These s e d i m e n t s were most l i k e l y d e p o s i t e d i n a 

s u b a q u a t i c e n v i r o n m e n t a s c o a l e s c i n g s u b a q u a t i c f a n s . C r o s s -

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

p a l e o c u r r e n t s d i r e c t e d t o w a r d s t h e s o u t h - s o u t h e a s t were 

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

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

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

much of t h e m o r a i n e . The s u r f a c e b o u l d e r s may be i c e - r a f t e d . 

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

end of t h e f e a t u r e be tween t h e 18 th and 1 9 t h c o n c e s s i o n s . The 

s o u t h e r n and n o r t h e r n s p u r s of C h r i s t i a n I s l a n d may r e p r e s e n t 

t h e n o r t h e r n e x t e n s i o n s of t h i s m o r a i n e . I c e - m a r g i n a l 

d e p o s i t s a s s o c i a t e d w i t h t h i s advance have n o t b e e n r e c o g n i z e d 

t o t h e s o u t h i n t h e No t t awasaga a r e a . 

Outwash D e p o s i t s 

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

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

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

f i n i n g t r e n d away from t h e g l a c i e r m a r g i n . 

Outwash d e p o s i t s a r e o n l y found i n u p l a n d a r e a s above t h e 

l i m i t of G l a c i a l Lake A l g o n q u i n . As l o w - l e v e l n o r t h e r n 

o u t l e t s t o t h e Ot tawa v a l l e y opened w i t h i c e r e t r e a t , l a k e 

l e v e l s f e l l i n a s e r i e s of s t e p s . The newly e x p o s e d l a k e 

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



b e c a u s e of t h e d i s t a n t i c e s o u r c e . For t h i s r e a s o n , 

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

G e o r g i a n Bay F r i n g e p h y s i o g r a p h i c r e g i o n . 

W i t h i n t h e A l g o n q u i n H i g h 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 e 

r e s t r i c t e d t o a r e a s s i t u a t e d above 300 m n e a r B r a c e b r i d g e and 

335 m n e a r H u n t s v i l l e . On t h e Simcoe Upland , g l a c i o f l u v i a l 

d e p o s i t s a r e found o n l y a t e l e v a t i o n s above 260 m. 

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

t h e A lgonqu in H i g h l a n d . They a r e u s u a l l y f l a t t o g e n t l y 

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

Broad , ou twash s y s t e m s , up t o 2 o r 3 km w i d e , a r e l e s s common. 

The most n o t a b l e ou twash s y s t e m s a r e s i t u a t e d : 1) a l o n g t h e 

u p p e r r e a c h e s of t h e Big E a s t R i v e r ; 2) a l o n g t h e S o u t h Branch 

Muskoka R i v e r ; 3) i n McLean Township , a l o n g t h e v a l l e y of 

Kawpakwakog C r e e k ; 4) i n McMurrich Township , on t h e u p l a n d 

s o u t h of S p r u c e d a l e ; and 5) w i t h i n an i n t r i c a t e n e t w o r k of 

c h a n n e l s c r o s s i n g t h e h i g h l a n d bounded by Mary Lake , F a i r y 

Lake , P e n i n s u l a Lake and Lake of B a y s . 

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

N o r t h Branch Muskoka R i v e r and t h o s e a d j a c e n t t o Grandview and 

Echo l a k e s , most of t h e ou twash d e p o s i t s a r e s andy and c o n t a i n 

n e g l i g i b l e amounts of g r a v e l . The d e p o s i t s a r e g e n e r a l l y w e l l 

g r a d e d and c o n t a i n b r o a d , n e s t e d c h a n n e l forms and l a r g e - s c a l e 

t r o u g h and p l a n a r c r o s s - b e d s (Photo 9 ) . I c e - b l o c k d e p r e s s i o n s 

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

D e p o s i t s of medium t o v e r y f i n e s and of p r o b a b l e 

g l a c i o f l u v i a l o r i g i n o c c u r w i t h i n t h e Simcoe Upland on t h e 



P h o t o 9 . G l a c i o f l u v i a l ou twash sand and g r a v e l , McMurrich 
Townsh ip . 



t o p s of L a f o n t a i n e H i l l and t h e u p l a n d due e a s t of Thunde r 

Bay. These d e p o s i t s have an u n d u l a t i n g s u r f a c e e x p r e s s i o n and 

a r e c o n f i n e d t o l o w - l y i n g a r e a s be tween f l u t e d t i l l u p l a n d s . 

A l a c k of e x p o s u r e s w i t h i n t h e s e d e p o s i t s h a s h i n d e r e d t h e 

d e t e r m i n a t i o n of u n i t t h i c k n e s s . They a r e most l i k e l y , l e s s 

t h a n 3 t o 4 m i n t h i c k n e s s . 

Glaciolacustrine Deposits and Features 

G l a c i a l Lake A l g o n q u i n , a l a r g e , a n c e s t r a l , Huron b a s i n 

w a t e r body, f r o n t e d much of t h e r e t r e a t i n g i c e s h e e t w i t h i n 

t h e r e p o r t a r e a ( F i g u r e s 7 and 8 ) . A s i d e from a few s c a t t e r e d 

i s l a n d s , t h e l a k e i n u n d a t e d most of t h e G e o r g i a n Bay F r i n g e 

and Simcoe Upland p h y s i o g r a p h i c r e g i o n s . Wate r d e p t h s i n t h e 

o r d e r of 85 m e x i s t e d a l o n g t h e p r e s e n t s h o r e s of G e o r g i a n Bay 

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

t h e A lgonqu in H i g h l a n d . Water l e v e l s f e l l i n a s t e p - l i k e 

manner a s l o w - l e v e l n o r t h e r n o u t l e t s t o t h e Ot tawa R i v e r 

v a l l e y were u n c o v e r e d w i t h i c e r e t r e a t . With t h e o p e n i n g of 

t h e l o w e s t l e v e l o u t l e t a t N o r t h Bay, w a t e r l e v e l s i n t h e 

Huron b a s i n f e l l t o e x t r e m e l y low l e v e l s . Bot tom c o r i n g from 

t h e n o r t h w e s t c o r n e r of Lake Huron s u g g e s t t h e e x i s t e n c e of 

l a k e l e v e l s more t h a n 100 m below t h e p r e s e n t l a k e l e v e l 

(Eschman and Karrow 1 9 8 5 ) . 

Both deep and s h a l l o w - w a t e r s e d i m e n t f a c i e s a s s o c i a t e d 

w i t h t h e s e l a k e p h a s e s have been r e c o g n i z e d . S h a l l o w w a t e r 

d e p o s i t s c o n s i s t of i c e - c o n t a c t d e l t a s and o t h e r l i t t o r a l 

f e a t u r e s i n c l u d i n g b e a c h r i d g e s , b a r s and s p i t s . D e e p - w a t e r 



F i g u r e 7 . R e g i o n a l p a l e o g e o g r a p h i c r e c o n s t r u c t i o n of t h e lower G r e a t Lakes , 
11 ka B . P . 



F i g u r e 8. P a l e o g e o g r a p h i c r e c o n s t r u c t i o n of t h e Lake A l g o n q u i n 
s h o r e l i n e w i t h i n t h e r e p o r t a r e a . 



d e p o s i t s o c c u r a s b o t h sandy f a c i e s of s u b a q u a t i c f a n s and a s 

f i n e - t e x t u r e d b a s i n f i l l s e d i m e n t s . A s i d e from c o n s t r u c t i o n a l 

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

s h o r e l i n e s of Lake A l g o n q u i n and i t s s u c c e s s o r s . Wave-cut 

n o t c h e s and b l u f f s , b o u l d e r l a g s and winnowed d r i f t have b e e n 

o b s e r v e d t h r o u g h o u t t h e r e p o r t a r e a . These f e a t u r e s a r e b e s t 

d e v e l o p e d w i t h i n t h e Simcoe Upland where u n c o n s o l i d a t e d 

s e d i m e n t s were a b u n d a n t and most s u s c e p t i b l e t o wave a t t a c k . 

D e l t a s 

S e v e r a l i c e - c o n t a c t d e l t a s have b e e n i d e n t i f i e d w i t h i n 

t h e r e p o r t a r e a . They a r e a l l found e i t h e r w i t h i n t h e 

A l g o n q u i n H i g h l a n d o r a l o n g i t s o u t e r e d g e s . These f e a t u r e s 

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

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

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

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

t h e F i s h Lake b a s i n n e a r Novar . The d e l t a i s f ed by an 

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

v a l l e y . A s t e e p , i c e - c o n t a c t s l o p e marks t h e n o r t h w e s t edge 

of t h e d e l t a where i t c r o s s e s t h e v a l l e y . To t h e s o u t h w e s t , a 

b e d r o c k u p l a n d f l a n k s t h e d e l t a on i t s i c e - p r o x i m a l s i d e . A 

l a r g e s and and g r a v e l p i t l o c a t e d j u s t n o r t h of F i s h Lake 

d i s p l a y s s t e e p l y - d i p p i n g , sandy t o g r a v e l l y f o r e s e t b e d s and 

h o r i z o n t a l l y - b e d d e d , c o a r s e - t e x t u r e d t o p s e t b e d s . The t o p s e t s 

o c c u r a t an e l e v a t i o n of 340 t o 345 m a s l . 



A l a r g e i c e - c o n t a c t d e l t a f l a n k s t h e Big E a s t R i v e r , 3 t o 

4 km n o r t h of t h e town of H u n t s v i l l e . The d e p o s i t d i s p l a y s a 

s t e e p i c e - c o n t a c t s l o p e on i t s n o r t h w e s t f l a n k and i s c o n f i n e d 

by h i g h g round on i t s e a s t e r n and w e s t e r n m a r g i n s . The d e l t a 

t o p s e t s o c c u r a t an e l e v a t i o n of 335 m a s l Remnant i c e - b l o c k 

d e p r e s s i o n s , 300 t o 400 m i n d i a m e t e r , s c a t t e r t h e d e l t a 

s u r f a c e . 

A s m a l l e r i c e - c o n t a c t d e l t a i s s i t u a t e d a b o u t 1 km s o u t h 

of Rock I s l a n d on t h e s o u t h s h o r e of Lake Vernon . The d e p o s i t 

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

a f l a t u p p e r s u r f a c e and o c c u r s a t an e l e v a t i o n of 325 t o 330 

m a s l . 

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

Lake A l g o n q u i n a l o n g t h e o u t e r f r i n g e s of t h e A l g o n q u i n 

H i g h l a n d . The t r a n s i t i o n from t h e s u b a e r i a l t o t h e s u b a q u a t i c 

e n v i r o n m e n t i s o f t e n i n d i s t i n c t and d i f f i c u l t t o r e c o g n i z e i n 

t h e f i e l d on a geomorphic b a s i s . The b o u n d a r y be tween t h e s e 

d e p o s i t i o n a l e n v i r o n m e n t s i s b a s e d l a r g e l y , on 

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

N e a r s h o r e D e p o s i t s 

L i t t o r a l g l a c i o l a c u s t r i n e f e a t u r e s and d e p o s i t s a r e 

a b u n d a n t w i t h i n t h e Simcoe Upland and r e l a t i v e l y uncommon 

w i t h i n t h e r e m a i n d e r of t h e r e p o r t a r e a . T h i s i s a t t r i b u t e d 

t o t h e abundance of u n c o n s o l i d a t e d s e d i m e n t s on t h e Simcoe 

Upland and t h e i r i n h e r e n t s u s c e p t i b i l i t y t o wave a t t a c k i n 

c o n t r a s t t o t h e r o c k - d o m i n a t e d , s h i e l d t e r r a i n of t h e G e o r g i a n 



Bay F r i n g e and A l g o n q u i n H i g h l a n d . I n t h e s h i e l d p o r t i o n of 

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

r e g r e s s i v e , b l a n k e t s a n d s and g r a v e l s . Beach d e p o s i t s a r e 

u s u a l l y p o o r l y d e v e l o p e d . The re a r e , however , e x c e p t i o n s 

w i t h i n t h e s h i e l d r e g i o n . The most n o t a b l e of t h e s e a r e 

d e s c r i b e d be low . 

At t h e B r a c e b r i d g e town dump, 2 . 5 m of n e a r s h o r e , p e b b l e 

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

medium t o v e r y f i n e s a n d s . The l o w e r s a n d s d i s p l a y s abundan t 

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

o u t e r m a r g i n s of a subaqueous f a n . The u p p e r beach d e p o s i t s 

o c c u r a t an e l e v a t i o n of a p p r o x i m a t e l y 305 m a s l , a l e v e l 

c o n s i s t e n t w i t h t h e Main A l g o n q u i n p h a s e of t h e Huron b a s i n . 

Much of B e a u s o l e i l I s l a n d i s m a n t l e d by n e a r s h o r e 

d e p o s i t s of p o s t - A l g o n q u i n , Huron b a s i n l a k e s . Well o v e r 10 m 

of n e a r s h o r e s a n d s and g r a v e l s were o b s e r v e d i n an overgrown 

p i t n e a r t h e m i d d l e of t h e i s l a n d . The n a t u r e of t h e 

s e d i m e n t s from which t h e s e b e a c h d e p o s i t s were d e r i v e d i s n o t 

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

t h e i s l a n d . At l e a s t 2 d i s t i n c t , w a v e - c u t b l u f f s have been 

r e c o g n i z e d a r o u n d t h e p e r i m e t e r of t h e i s l a n d (Cedar P o i n t and 

N i p i s s i n g s c a r p s ) . They a p p e a r t o be b e s t d e v e l o p e d on t h e 

e a s t e r n s i d e of t h e i s l a n d where t h e y r e a c h h e i g h t s of s e v e r a l 

t e n s of m e t r e s . 

A w a v e - c u t n o t c h and f o r e s h o r e p l a t f o r m of g l a c i a l Lake 

A l g o n q u i n i s l o c a t e d on t h e s o u t h s h o r e of F a i r y Lake, a b o u t 

0 . 5 km e a s t of Timber Bay. I t i s b e s t s e e n i n a c l e a r e d 



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

l a k e . The n o t c h o c c u r s a t an e l e v a t i o n of 335 m a s l . The 

f o r e s h o r e p l a t f o r m i s a b o u t 100 m wide and s l o p e s g e n t l y t o 

t h e n o r t h . Up t o 1 m of w e l l s o r t e d , h o r i z o n t a l l y - b e d d e d , 

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

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

s i m i l a r e l e v a t i o n a l o n g t h e f l a n k s of t h e u p l a n d due wes t of 

Highway 1 1 , 2 km n o r t h of t h e hamle t of M e l i s s a . 

R e g r e s s i v e b l a n k e t s a n d s o v e r l i e v a r v e d s i l t s and c l a y s 

i n l o w l a n d a r e a s n o r t h of Lake Muskoka a s w e l l a s a l o n g t h e 

l o w e r r e a c h e s of t h e N o r t h Branch Muskoka R i v e r v a l l e y . 

Varved s i l t s and c l a y s exposed i n a s a n d and g r a v e l p i t 

l o c a t e d 3 km n o r t h of M i l f o r d Bay, a r e capped by 2 t o 3 m of 

s t e e p l y - d i p p i n g , f i n e s a n d s . The s a n d s a r e found a t an 

e l e v a t i o n of 2 60 m a s l and were p r o b a b l y d e p o s i t e d w i t h i n a 

m i g r a t i n g , p o s t - A l g o n q u i n s p i t . 

R e g r e s s i v e b l a n k e t s a n d s and l i t t o r a l d e p o s i t s a r e an 

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

U p l a n d . A l l a r e a s s i t u a t e d be low t h e Lake A l g o n q u i n s h o r e l i n e 

(260 m a s l ) h a v e been s u b j e c t e d t o e x t e n s i v e w a s h i n g , 

winnowing and r e d i s t r i b u t i o n of s e d i m e n t s . 

N e a r s h o r e f a c i e s i n t h i s p h y s i o g r a p h i c r e g i o n c o n s i s t of 

b e a c h e s , b a r s and s p i t s . Beach d e p o s i t s a r e s i t u a t e d a round 

t h e p e r i m e t e r s of Lake Algonqu in i s l a n d s and on h e a d l a n d a r e a s 

e x p o s e d t o wave a t t a c k . They a r e d e r i v e d l a r g e l y from t h e 

w a s h i n g of f i n e s from t h e s u r f a c e t i l l w i t h s u b s e q u e n t s o r t i n g 

of t h e r e m a i n i n g c o a r s e f r a c t i o n . As a r e s u l t , t h e b e a c h 



d e p o s i t s c o n t a i n a b u n d a n t P a l e o z o i c c a r b o n a t e c l a s t s . The 

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

a l o n g t h e n o r t h w e s t c o r n e r of t h e P e n e t a n g u i s h e n e P e n i n s u l a , 

w e s t of Thunder Bay. T h i c k n e s s e s of 4 t o 5 m a r e common i n 

t h i s a r e a . S h a l l o w e r d e p o s i t d e p t h s a p p e a r t o be more common 

t h r o u g h o u t t h e r e m a i n i n g p o r t i o n s of t h e p e n i n s u l a . Large 

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

a r o u n d h a m l e t of L a u r i n ; f o r e s h o r e p l a t f o r m of Lake Algonqu in 

e a s t of L a f o n t a i n e H i l l ; a r e a due wes t of F a r l a i n Lake; a r e a s 

a l o n g t h e n o r t h end of Awenda P r o v i n c i a l P a r k ; and a r e a s o u t h 

of Sawlog Bay e a s t of Gignac Lake) a r e u n t e s t e d f o r t h e i r 

t h i c k n e s s and t e x t u r e . G r a v e l l y , s t o r m b e a c h r i d g e s , up t o 2 

o r 3 m i n h e i g h t , a r e common w i t h i n t h e s e a r e a s and may 

l o c a l l y add t o t h e t o t a l t h i c k n e s s of t h e d e p o s i t s . 

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

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

t h e Simcoe U p l a n d . The s p i t s and b a r s a r e g e n e r a l l y sandy t o 

g r a v e l l y - t e x t u r e d w h e r e a s t h e r e g r e s s i v e b l a n k e t s a n d s u s u a l l y 

c o n t a i n l i t t l e p e b b l e - s i z e d m a t e r i a l . A l a r g e . Lake Algonqu in 

s p i t e x t e n d s o f f t h e n o r t h e a s t c o r n e r of L a f o n t a i n e H i l l . The 

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

and a t h i c k s e q u e n c e of overwash sand and s i l t on i t s w e s t e r n 

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

u n c o n f o r m a b l y o v e r l a i n by 1 t o 2 m of h o r i z o n t a l l y bedded 

s a n d s and g r a v e l s . The t o t a l t h i c k n e s s of t h e d e p o s i t i s w e l l 

o v e r 18 m. 



Wave-cut n o t c h e s and b o u l d e r l a g s of a n c e s t r a l g l a c i a l 

l a k e s a r e f a i r l y common w i t h i n t h e Simcoe Upland (Photo 1 0 ) . 

W i t h i n t h e G e o r g i a n Bay F r i n g e and A lgonqu in H i g h l a n d , t h e s e 

d e p o s i t t y p e s a r e u s u a l l y p o o r l y d e v e l o p e d and d i f f i c u l t t o 

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

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

n e a r s h o r e p r o c e s s e s and p r e v e n t e d t h e deve lopmen t of s t r o n g 

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

Of t h e s h o r e l i n e s i d e n t i f i e d , t h e h i g h e s t i s c o r r e l a t e d 

w i t h t h a t of Lake A l g o n q u i n which o c c u r s a t o r j u s t above 335 

m a s l i n t h e v i c i n i t y of H u n t s v i l l e and Nova r . The l e v e l of 

t h i s s h o r e l i n e f a l l s t o t h e s o u t h t o a p p r o x i m a t e l y 305 m a s l 

n e a r B r a c e b r i d g e and 260 m a s l on t h e P e n e t a n g u i s h e n e 

P e n i n s u l a . F i g u r e 8 p r e s e n t s a p a l e o g e o g r a p h i c r e c o n s t r u c t i o n 

of t h i s i m p o r t a n t l a k e p h a s e w i t h i n t h e r e p o r t a r e a . 

S e v e r a l l o w e r l e v e l s , a s s o c i a t e d w i t h f a l l i n g Huron b a s i n 

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

a s w e l l . On t h e P e n e t a n g u i s h e n e P e n i n s u l a , S t a n l e y (193 6) 

r e c o g n i z e d 4 d i s t i n c t w a t e r p l a n e s be tween t h e p r o m i n e n t Lake 

A l g o n q u i n s h o r e l i n e and t h e younge r N i p i s s i n g s h o r e l i n e . 

T h e s e he named, i n d e s c e n d i n g o r d e r , t h e Wyebr idge , P e n e t a n g , 

Cedar P o i n t and P a y e t t e l e v e l s . As s u g g e s t e d by t h e i r names, 

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

t h i s p a r t of t h e Huron b a s i n . S u b s e q u e n t l y , C r o n i n (1984) 

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

P e n i n s u l a and r e c o g n i z e d 6 w e l l d e v e l o p e d and s e v e r a l weakly 

d e v e l o p e d w a t e r p l a n e s i n t h e same i n t e r v a l . F i g u r e 9 (back 



Pho to 1 0 . Wave-cut n o t c h e s a t Waubashene . The r i d g e i n t h e 
f o r e g r o u n d i s t h e N i p i s s i n g s h o r e l i n e . 



p o c k e t ) p r e s e n t s a summary d i a g r a m of t h e main s h o r e l i n e 

f e a t u r e s i d e n t i f i e d on t h e P e n e t a n g u i s h e n e P e n i n s u l a and 

a d j a c e n t i s l a n d s . 

O f f s h o r e D e p o s i t s 

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

2 b a s i c t y p e s . W i t h i n t h e r e p o r t a r e a , b o t h t y p e s were 

d e p o s i t e d a t w a t e r d e p t h s w e l l be low wave b a s e . The f i r s t 

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

s u b a q u a t i c f an d e p o s i t s . These were formed by b o t t o m - h u g g i n g , 

t r a c t i o n c u r r e n t s and s u s p e n d e d s e d i m e n t p lumes t r a n s p o r t i n g 

and d e p o s i t i n g l a r g e vo lumes of s ed imen t from f e e d e r c o n d u i t s 

t o b o t h p r o x i m a l and d i s t a l f an s e t t i n g s . The s e c o n d d e p o s i t 

t y p e i s r e p r e s e n t e d by t h e d i s t a l , f i n e - t e x t u r e d m a t e r i a l 

d e p o s i t e d i n q u i e t , b a s i n a l s e t t i n g s where s e t t l i n g of 

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

mechanism. 

The sandy f a c i e s of s u b a q u a t i c f a n s a r e u s u a l l y c o n f i n e d 

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

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

s e c t i o n on i c e - c o n t a c t s t r a t i f i e d d r i f t . The d e p o s i t s , some 

of which were l a i d down a t w a t e r d e p t h s of 50 t o 70 m, 

g e n e r a l l y f i n e upward and t o t h e s o u t h i n r e s p o n s e t o a 

r e t r e a t i n g i c e m a r g i n . They c o n s i s t p r i m a r i l y of m a s s i v e , 

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

s i l t y , v e r y f i n e s a n d s . M u l t i p l e p u l s e s of s e d i m e n t a r e 

r e p r e s e n t e d by r e p e a t i n g s e q u e n c e s of Type-A t o Type-B r i p p l e 



l a m i n a e f o l l o w e d by s i n u s o i d a l o r d r a p e l a m i n a e (Photo 1 1 ) . 

Loading and d e w a t e r i n g s t r u c t u r e s a r e common 

w i t h i n t h e s e s e d i m e n t s . They r e s u l t from t h e r a p i d d e p o s i t i o n 

of w a t e r - s a t u r a t e d s e d i m e n t s and may be s p a t i a l l y a s s o c i a t e d 

w i t h d i s t i n c t e n v i r o n m e n t s of t h e s u b a q u a t i c fan a r c h i t e c t u r e 

( P a t e r s o n 1 9 9 1 ) . 

Sandy, s u b a q u a t i c f a n d e p o s i t s a r e most common a l o n g t h e 

Highway 11 c o r r i d o r w i t h i n t h e G e o r g i a n Bay F r i n g e a s w e l l a s 

i n l o w - l y i n g a r e a s a r o u n d Fox Lake , Lake Vernon, Mary Lake and 

t h e n o r t h s h o r e of Lake of Bays . T h i c k s a n d s e q u e n c e s (up t o 

s e v e r a l t e n s of m e t r e s ) h a v e b e e n r e c o r d e d from t h e v a l l e y s of 

t h e N o r t h Branch Muskoka R i v e r and t h e Big E a s t R i v e r . Less 

e x t e n s i v e d e p o s i t s a r e found a l o n g t h e B l a c k R i v e r , 

G a r t e r s n a k e Creek and w i t h i n an i n t r i c a t e ne twork of c h a n n e l s 

n o r t h of S k e l e t o n Lake and Lake V e r n o n . Few examples of t h i s 

f a c i e s have been r e c o g n i z e d w i t h i n t h e Simcoe Up land . The 

most n o t a b l e i s l o c a t e d a l o n g Highway 27 due s o u t h of 

P e n e t a n g u i s h e n e . O t h e r d e p o s i t s u n d o u b t e d l y e x i s t , however , 

t h e y a r e p r o b a b l y c o n c e a l e d b e n e a t h t h i n s e q u e n c e s of 

n e a r s h o r e d e p o s i t s 

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

v e r t i c a l l y i n t o f i n e - t e x t u r e d , g l a c i o l a c u s t r i n e d e p o s i t s . The 

f i n e d e p o s i t s c o n s i s t of m a s s i v e t o w e l l l a m i n a t e d s i l t s and 

r h y t h m i c a l l y l a m i n a t e d o r v a r v e d s i l t s and c l a y s . The 

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

s e t t i n g s a s e x i s t e d a r o u n d t h e p e r i m e t e r s of Spar row Lake , 

Lake Muskoka, T h r e e M i l e Lake , Mary Lake , Lake Vernon , F a i r y 



P h o t o 1 1 . G l a c i o l a c u s t r i n e s a n d s c o m p r i s i n g t h e mid t o d i s t a l 
f a c i e s of a s u b a q u a t i c f a n , S t e p h e n s o n Township . 
Note t h e t r a n s i t i o n from Type A t o Type B t o 
s i n u s o i d a l r i p p l e s . 



Lake and P e n i n s u l a L a k e . I c e - r a f t e d d e b r i s i s i n f r e q u e n t l y 

e n c o u n t e r e d . The r h y t h m i t e s , most commonly, c o n s i s t of 

a l t e r n a t i n g l a y e r s of l i g h t g r e y s i l t and d a r k g r e y c l a y 

(Photo 1 2 ) . W i t h i n t h e Lake Muskoka b a s i n , t h e d a r k g r e y c l a y 

l a y e r s a r e r e p l a c e d by r e d d i s h - b r o w n u n i t s . The s o u r c e of t h e 

r e d c o l o u r i s a s y e t unknown. I n most c a s e s , t h e t o t a l 

t h i c k n e s s of t h e c o u p l e t s d e c r e a s e up s e c t i o n i n r e s p o n s e t o a 

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

i n t h i c k n e s s , however , c l a y l a y e r s become s l i g h t l y t h i c k e r . 

Burrows and t r a c e f o s s i l s a r e commonly o b s e r v e d w i t h i n t h e 

s i l t l a m i n a e of t h e r h y t h m i t e s (Photo 1 3 ) . 

At l e a s t 15 m of v a r v e d s i l t s and c l a y s have b e e n 

o b s e r v e d a l o n g S h a r p e Creek , 2 t o 3 km e a s t of t h e town of 

B r a c e b r i d g e . An tevs (1925) r e p o r t e d t h e o c c u r r e n c e of n e a r l y 

800 r h y t h m i t e s i n t h e same g e n e r a l a r e a . J amieson (1979) 

r e p o r t e d a p p r o x i m a t e l y 650 r h y t h m i t e s i n a house e x c a v a t i o n 

n e a r H u n t s v i l l e . These a r e some of t h e l o n g e s t and most 

c o m p l e t e r e c o r d s of Lake A l g o n q u i n s e d i m e n t a t i o n known t o d a t e 

(F inamore 1 9 8 5 ) . A t t e m p t s t o c o r r e l a t e v a r v e s e q u e n c e s 

b e t w e e n b a s i n s h a s p r o v e n u n s u c c e s s f u l ( Jamieson 1 9 7 9 ) . 

Wel l l a m i n a t e d s i l t s w i t h m i n o r v e r y f i n e sand and c l a y 

a r e a l s o p r e s e n t on t h e Simcoe U p l a n d . The most n o t a b l e 

o c c u r r e n c e s a r e s i t u a t e d w i t h i n t h e l o w l a n d due s o u t h of 

Thunder Bay a s w e l l a s i n i s o l a t e d low l y i n g a r e a s be tween 

P e n e t a n g u i s h e n e and M i d l a n d . Abundant i c e - r a f t e d d e b r i s was 

o b s e r v e d i n an e x p o s u r e of g l a c i o l a c u s t r i n e s i l t j u s t n o r t h of 

t h e 1 6 t h c o n c e s s i o n i n t h e h a m l e t of L a f o n t a i n e . These 



P h o t o 1 2 . R h y t h m i c a l l y l a m i n a t e d s i l t s and c l a y s exposed a l o n g 
Buck R i v e r , S t i s t e d Townsh ip . 



P h o t o 1 3 . Burrows and t r a c k s of b o t t o m - d w e l l i n g o r g a n i s m s a r e 
p r e s e r v e d a l o n g t h e b e d d i n g p l a n e s of s i l t l a m i n a e 
of r h y t h m i c a l l y l a m i n a t e d s i l t s and c l a y s , Chaffey 
Townsh ip . 



s e d i m e n t s a r e p r o b a b l y a s s o c i a t e d w i t h G l a c i a l Lake Algonqu in 

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

Lacustrine Deposits and Features 

The N i p i s s i n g Phase of t h e Upper G r e a t Lakes r e p r e s e n t s a 

ma jo r t r a n s g r e s s i v e e v e n t which b e g a n a p p r o x i m a t e l y 8400 y e a r s 

BP (La r sen 1987) and c u l m i n a t e d 4500 t o 4000 y e a r s BP (Larsen 

1985 ; Cowan 1 9 7 8 ) . At c u l m i n a t i o n , t h e w a t e r s w i t h i n t h e 

Huron, S u p e r i o r and M i c h i g a n b a s i n s were c o n f l u e n t and formed 

one l a r g e w a t e r body of r o u g h l y t h e same s h a p e and s i z e a s t h e 

p r e s e n t Upper G r e a t L a k e s . 

The e l e v a t i o n of t h e N i p i s s i n g G r e a t Lakes was i n i t i a l l y 

c o n t r o l l e d by t h e e l e v a t i o n of t h e o u t l e t s i l l a t N o r t h Bay. 

Out f low was e v e n t u a l l y t r a n s f e r r e d t o t h e s o u t h e r n P o r t Huron 

and Chicago o u t l e t s of t h e Huron and M i c h i g a n b a s i n s , 

r e s p e c t i v e l y , a s t h e N o r t h Bay o u t l e t was u p l i f t e d by 

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

i s o s t a t i c u p l i f t of t h e N o r t h Bay s i l l t h a t c a u s e d t h e 

N i p i s s i n g t r a n s g r e s s i o n . Water l e v e l s i n t h e Huron b a s i n , 

r o s e up t o 195 m a s l , 18 m above t h e p r e s e n t l e v e l of Lake 

Huron . The r e c o r d of t h e N i p i s s i n g Phase i s , t h e r e f o r e , 

r e s t r i c t e d t o t h o s e a r e a s be low 195 m a s l ( i . e . t h e o u t e r 

e d g e s of t h e Simcoe Upland and l o w - l y i n g a r e a s a l o n g t h e 

c o a s t l i n e of G e o r g i a n B a y ) . 

N i p i s s i n g Phase s e d i m e n t s a r e c l a s s i f i e d a s l a c u s t r i n e 

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

was no l o n g e r b o r d e r e d by g l a c i a l i c e n o r f ed by g l a c i a l 



m e l t w a t e r . The m a r g i n of t h e L a u r e n t i d e I c e S h e e t had 

r e t r e a t e d t o a p o s i t i o n w e l l n o r t h of t h e G r e a t Lakes d r a i n a g e 

d i v i d e by t h e t i m e l a k e l e v e l s i n t h e Huron b a s i n had 

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

Nearshore Deposits 

T h i c k a c c u m u l a t i o n s of N i p i s s i n g P h a s e , n e a r s h o r e 

d e p o s i t s a r e p r e s e n t on t h e P e n e t a n g u i s h e n e P e n i n s u l a and 

a d j a c e n t i s l a n d s w i t h i n G e o r g i a n Bay. They form e x t e n s i v e 

b e a c h r i d g e and f o r e s h o r e d e p o s i t s , o f f s h o r e b a r s and s p i t s . 

S p e c t a c u l a r s h o r e b l u f f s e x c e e d i n g 50 m i n h e i g h t o c c u r l o c a l l y 

on w e s t f a c i n g h e a d l a n d s . B o u l d e r l a g s a r e common on t h e 

N i p i s s i n g p l a i n s be low t h e s e b l u f f s . The b o u l d e r s a r e 

p r o b a b l y d e r i v e d from t h e e r o s i o n and winnowing of t i l l and 

s t r a t i f i e d d r i f t w i t h i n o r a t t h e b a s e of t h e s h o r e b l u f f s . 

Beach r i d g e and f o r e s h o r e d e p o s i t s r a n g e from l e s s t h a n 1 

m t o o v e r 5 m i n t h i c k n e s s . As w i t h t h e b o u l d e r l a g s , t h e 

c o a r s e s t d e p o s i t s a p p e a r t o be s i t u a t e d on w e s t f a c i n g 

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

p r o t e c t e d b a y s and e a s t e r n , l e e w a r d s e t t i n g s . A r e m a r k a b l e 

s u i t e of o f f s h o r e b a r s o c c u r s on t h e N i p i s s i n g p l a i n w i t h i n 

Thunder Bay. The b a r s have an a m p l i t u d e of 1 t o 2 m and a r e 

composed p r i m a r i l y of f i n e s a n d . S i m i l a r f e a t u r e s a r e 

c u r r e n t l y fo rming i n t h e o f f s h o r e s e t t i n g of t h i s b a y . 

S e v e r a l N i p i s s i n g Phase s p i t s have b e e n r e c o g n i z e d a s 

w e l l . The most n o t a b l e a r e l o c a t e d on C h r i s t i a n I s l a n d where 

t h e y formed l a r g e bay-mouth b a r s t o l a g o o n s now o c c u p i e d by 2 



o v a l - s h a p e d l a k e s , i n f o r m a l l y r e f e r r e d t o a s J e r r y ' s Lake and 

Douglas Lake . As w i t h t h e o f f s h o r e b a r s , t h e s e s p i t s a r e 

composed p r i m a r i l y of s a n d . S m a l l e r N i p i s s i n g s p i t s have b e e n 

r e c o g n i z e d on t h e P e n e t a n g u i s h e n e P e n i n s u l a w i t h i n Awenda 

P r o v i n c i a l P a r k . These s p i t s form b a r r i e r b a r s t o l a g o o n s now 

o c c u p i e d by K e t t l e s and Gignac l a k e s , a t t h e b a s e of P e n e t a n g 

Harbour and a l o n g t h e c o a s t l i n e of G e o r g i a n Bay j u s t e a s t of 

Cedar P o i n t . 

Sandy t o g r a v e l l y N i p i s s i n g n e a r s h o r e d e p o s i t s a r e of 

l i m i t e d e x t e n t w i t h i n t h e G e o r g i a n Bay F r i n g e p h y s i o g r a p h i c 

r e g i o n . The most n o t a b l e d e p o s i t s a r e l o c a t e d a l o n g t h e 

e a s t e r n f l a n k s of t h e 2 P a l e o z o i c o u t l i e r s l o c a t e d n o r t h of 

C o l d w a t e r and Waubashene . The d e p o s i t n o r t h of C o l d w a t e r 

c o n s i s t s of a s e q u e n c e of s t o r m b e a c h r i d g e s . The b e a c h 

r i d g e s , which l i e e i t h e r d i r e c t l y on b e d r o c k o r on v e r y t h i n 

t i l l o v e r l y i n g b e d r o c k , a r e composed of g r a v e l l y s a n d d e r i v e d 

from t h e r e w o r k i n g of l o c a l t i l l and b e d r o c k . These d e p o s i t s 

a r e o n l y 1 t o 2 m t h i c k . The d e p o s i t n o r t h of Waubashene 

c o n s i s t s of a 2 t o 3 m s e q u e n c e of n e a r s h o r e s a n d . T h i s 

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

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

s h o r e l i n e of G e o r g i a n Bay w i t h i n na r row t r o u g h s bounded by 

b e d r o c k r i d g e s . I n many c a s e s , t h e s e d e p o s i t s a r e o v e r l a i n by 

v a r i a b l e t h i c k n e s s e s of p e a t a n d / o r w a t e r . Only a few v e r y 

s m a l l d e p o s i t s were o u t l i n e d on t h e Q u a t e r n a r y map (back 

p o c k e t ) w i t h i n t h i s r e g i o n . 



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

s i t e s i n N i p i s s i n g Phase b e a c h d e p o s i t s (Cron in 1984 ; M i l l e r 

e t a l . 1 9 8 5 ) . The f r e s h w a t e r g a s t r o p o d , Goniobasis livescens, 

h a s b e e n r e c o g n i z e d a s an i n d i c a t o r of N i p i s s i n g - a g e d d e p o s i t s 

w i t h i n t h e Huron b a s i n ( M i l l e r e t a l . 19 85) and was r e c o v e r e d 

from s e v e r a l N i p i s s i n g b e a c h d e p o s i t s w i t h i n t h e r e p o r t a r e a . 

Offshore Deposits 

S i l t y and c l a y e y N i p i s s i n g Phase s e d i m e n t s o c c u r 

p r i m a r i l y i n l o w - l y i n g a r e a s a l o n g t h e p r e s e n t s h o r e l i n e of 

G e o r g i a n Bay. The most e x t e n s i v e d e p o s i t s a r e s i t u a t e d i n t h e 

P r e c a m b r i a n l o w l a n d n o r t h and e a s t of Matchedash Bay. Less 

e x t e n s i v e d e p o s i t s a r e s i t u a t e d n e a r t h e mouth of t h e T r e n t -

S e v e r n Waterway w e s t of P o r t Seve rn and w i t h i n t h e S u c k e r 

Creek l o w l a n d on t h e p e n i n s u l a e a s t of P e n e t a n g H a r b o u r . 

These s e d i m e n t s c o n s i s t of w e l l l a m i n a t e d s i l t s and 

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

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

o l d e r , d e p o s i t s of G l a c i a l Lake A l g o n q u i n . F i n e - t e x t u r e d 

N i p i s s i n g d e p o s i t s s e ldom exceed 1 t o 2 m i n t h i c k n e s s . They 

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

d e p o s i t s . M a c r o s c o p i c o r g a n i c r e m a i n s have n o t b e e n 

e n c o u n t e r e d i n t h e f i n e - t e x t u r e d f a c i e s . 

Fossil Remains and Radiocarbon Dates 

D u r i n g t h e l o w - w a t e r l a k e s t a g e which p r e c e d e d t h e 

N i p i s s i n g Phase i n t h e G e o r g i a n Bay b a s i n (Lake Hough) , p e a t 

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



s o i l s d e v e l o p e d on expose d m a t e r i a l s and a l l u v i a l d e p o s i t s 

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

r i v e r s y s t e m s . D e p o s i t s s i t u a t e d be low t h e N i p i s s i n g 

s h o r e l i n e were l a t e r p a r t i a l l y e r o d e d and b u r i e d by 

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

d e p o s i t s have been found w i t h i n t h e r e p o r t a r e a . Two of t h e s e 

were s e l e c t e d f o r r a d i o c a r b o n d a t i n g and one was s e l e c t e d f o r 

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

a s s e m b l a g e . 

The f i r s t s i t e on which r a d i o c a r b o n d a t i n g was c o m p l e t e d 

i s l o c a t e d on t h e 1 7 t h c o n c e s s i o n of T iny Township j u s t e a s t 

of P i c o t t e ' s C reek . I t o c c u r s on a r e l a t i v e l y f l a t p l a i n 

which h a s an e l e v a t i o n of a b o u t 190 m a s l . The o r g a n i c 

b e a r i n g h o r i z o n i s a b o u t 10 cm t h i c k and r e s t s on f a i n t l y 

l a m i n a t e d . Lake A l g o n q u i n s i l t and c l a y e y s i l t . The o r g a n i c 

h o r i z o n i s capped by 0 . 8 m of f a i n t l y s t r a t i f i e d , f i n e t o v e r y 

f i n e s a n d . The o r g a n i c h o r i z o n c o n s i s t s of o r g a n i c - r i c h 

l a m i n a e of s a n d , s i l t and c l a y w i t h d i s c o n t i n u o u s p o d s of 

woody p e a t . The u n i t i s e x t r e m e l y h u m i f i e d and c o n t a i n s 

a b u n d a n t f r a g m e n t s of wood and c h a r c o a l . Wood from t h i s 

h o r i z o n was r a d i o c a r b o n d a t e d a t 5725±100 y e a r s BP (BGS-1508). 

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

r e s t r i c t e d pond o r l a g o o n a l s e t t i n g which was s u b s e q u e n t l y 

t r a n s g r e s s e d by r i s i n g N i p i s s i n g w a t e r s and b u r i e d by o f f s h o r e 

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

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

Upper G r e a t L a k e s . 



The second r a d i o c a r b o n d a t e d s i t e i s l o c a t e d j u s t e a s t of 

Highway 69 a b o u t 3 km n o r t h of Waubashene. The s i t e i s 

l o c a t e d i n a p a r t i a l l y r e h a b i l i t a t e d bor row p i t a l o n g t h e 

e a s t e r n f l a n k of a t o p o g r a p h i c h i g h u n d e r l a i n by P a l e o z o i c 

b e d r o c k (Photo 1 4 a ) . I t o c c u r s a t a p p r o x i m a t e l y 190 m a s l . 

The e n t i r e o r g a n i c - b e a r i n g s e q u e n c e i s a b o u t 3 m t h i c k and i s 

u n d e r l a i n by Lake A l g o n q u i n p e b b l y s a n d s g r a d i n g down t o w e l l 

l a m i n a t e d s i l t y c l a y and c l a y ( F i g u r e 1 0 ) . 

The o r g a n i c - b e a r i n g s e q u e n c e h a s been s u b d i v i d e d i n t o 5 

d i s t i n c t u n i t s ( F i g u r e 1 0 ) . The l o w e s t u n i t (Uni t 5) c o n s i s t s 

of a h u m i f i e d , woody, f o r e s t l i t t e r , 10 t o 30 cm t h i c k (Photo 

1 4 b ) . Roo ts o r i g i n a t i n g from t h i s u n i t p e n e t r a t e i n t o t h e 

u n d e r l y i n g g l a c i o l a c u s t r i n e d e p o s i t s (Uni t 6 ) . The f o r e s t 

l i t t e r i s a b r u p t l y o v e r l a i n by 0 .3 m of s i l t y t o c l a y e y g y t t j a 

g r a d i n g upwards t o f i b r o u s p e a t (Uni t 4 ) ( P h o t o 1 4 b ) . These 

l i m n i c d e p o s i t s a r e o v e r l a i n by 1.0 m of w e l l bedded s i l t and 

sand w i t h numerous l a y e r s of o r g a n i c b e a r i n g sand and woody 

p e a t (Uni t 3 ) . T h i s u n i t i s i n t u r n o v e r l a i n by 0 .9 m of 

s t e e p l y - d i p p i n g , v e r y f i n e t o medium sand c o n t a i n i n g t h i n 

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

b e d s (Uni t 2 ) . T h i s u n i t i s capped by 0 .6 t o 1.9 m of g e n t l y 

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

b e a r i n g sand (Uni t 1 ) . 

U n i t 5 r e p r e s e n t s t h e o r g a n i c r e m a i n s of a f o r e s t l i t t e r 

which d e v e l o p e d on t h e s u b a e r i a l l y exposed Lake A l g o n q u i n l a k e 

p l a i n . R a d i o c a r b o n d a t e s from t h i s h o r i z o n r a n g e from 6960±90 

y e a r s BP t o 6400±90 y e a r s BP U n i t 4 documents a sudden r i s e 



P h o t o 1 4 . a . Overview of N i p i s s i n g o r g a n i c s i t e a l o n g Highway 
69 j u s t n o r t h of Waubashene . b . C l o s e - u p of t h e 
l o w e r , f o r e s t l i t t e r and t h e o v e r l y i n g l i m n i c 
d e p o s i t s . 



F i g u r e 1 0 . S c h e m a t i c r e p r e s e n t a t i o n of t h e major s e d i m e n t a r y u n i t s exposed 
a t t h e N i p i s s i n g s i t e n o r t h of Waubashene. 



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

a l a g o o n a l s e t t i n g b e h i n d a N i p i s s i n g Phase s p i t . P u l s e s of 

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

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

overwash s e d i m e n t s a r e r e p r e s e n t e d by U n i t 3 . R a d i o c a r b o n 

d a t e s from U n i t 3 r a n g e from 6490±90 y e a r s BP t o 6060±90 y e a r s 

BP. I n v e r t e d d a t e s w i t h i n t h i s s e q u e n c e s u g g e s t t h a t o r g a n i c 

r e m a i n s were b e i n g reworked from o l d e r u n i t s . E v e n t u a l l y , t h e 

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

d e p o s i t i o n of U n i t 2 . Wood r e c o v e r e d from f l o t s a m l a y e r s a t 

t h e t o e s of t h e f o r e s e t b e d s have b e e n r a d i o c a r b o n d a t e d a t 

5950±90 y e a r s BP E v e n t u a l l y t h e swash zone m i g r a t e d o v e r t h e 

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

s h o r e f a c e d e p o s i t s of U n i t 1 . Wood r e c o v e r e d from t h i s u n i t 

h a s b e e n r a d i o c a r b o n d a t e d a t 6160±90 y e a r s BP. 

The s t r a t i g r a p h i c s e q u e n c e and r a d i o c a r b o n d a t e s l i s t e d 

above p r o v i d e a c o m p l e t e r e c o r d of t h e N i p i s s i n g t r a n s g r e s s i o n 

w i t h i n t h e G e o r g i a n Bay b a s i n of Lake Huron . N i p i s s i n g w a t e r s 

t r a n s g r e s s e d t h e s i t e by a b o u t 6500 y e a r s BP. 

Samples were c o l l e c t e d from t h e f o s s i l i f e r o u s s e q u e n c e 

( U n i t s 1 t o 5) f o r l o s s on i g n i t i o n a s w e l l a s p l a n t 

m a c r o f o s s i l and p o l l e n i d e n t i f i c a t i o n s ( F i g u r e s 11 and 12, 

back p o c k e t ) . U n i t 6 was b a r r e n of o r g a n i c r e m a i n s . The l o s s 

on i g n i t i o n d a t a i n d i c a t e s t h a t t h e s e c t i o n i s domina t ed by 

s i l i c a t e s e x c e p t i n U n i t 5 where o r g a n i c m a t t e r p r e d o m i n a t e s . 

Ca lc ium c a r b o n a t e i s low t h r o u g h o u t t h e s e q u e n c e . 



F o s s i l p o l l e n was p o o r l y p r e s e r v e d and m o s t l y d e g r a d e d , 

e s p e c i a l l y w i t h i n t h e lower u n i t s . With t h e e x c e p t i o n of U n i t 

5 , p o l l e n o c c u r s a t c o n c e n t r a t i o n s f a r be low t h o s e of 

c o n t e m p o r a r y l a k e s e d i m e n t s . Only one p o l l e n a s s e m b l a g e zone 

(McAndrews 1981) i s p r e s e n t w i t h i n t h e sampled s e q u e n c e 

( subzone 3 a ) . T h i s zone h a s h i g h c o n c e n t r a t i o n s of Tsuga 

(Hemlock) and m o d e r a t e c o n c e n t r a t i o n s of Fagus (beech) and 

Acer saccharum ( suga r m a p l e ) . Subzone 3a , b a s e d on r e g i o n a l 

p o l l e n z o n a t i o n s d e t e r m i n e d from l o c a l l a k e s e d i m e n t c o r e s , 

began a b o u t 6000 y e a r s BP and ended a t 4450 y e a r s BP. The 

p o l l e n s p e c t r u m of t h e s i t e i s domina t ed by w h i t e p i n e , which 

i s t y p i c a l l y o v e r r e p r e s e n t e d when i t d o e s o c c u r , and s e v e r a l 

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

basswood , hemlock and b e e c h . P o l l e n of a q u a t i c p l a n t s i s 

s p a r s e . 

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

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

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

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

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

o c c u r t h r o u g h t h e s e q u e n c e . Most s t r i k i n g was t h e abundance 

t h r o u g h o u t U n i t s 3 t o 6 of t h e submerged a q u a t i c Najas 

flexilis. T h i s p l a n t i s commonly found w i t h i n s h a l l o w ponds 

and p r o b a b l y t h r i v e d w i t h i n t h e N i p i s s i n g l a g o o n . The 

p r e s e n c e of numerous a q u a t i c t y p e s w i t h i n U n i t 5 i s n o t 

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

i t i s an insitu f o r e s t l i t t e r . P e r h a p s t h i s u n i t r e p r e s e n t s 



t h e r e m a i n s of a l i t t o r a l s h r u b community which was o f t e n 

submerged d u r i n g wet p e r i o d s . 

Eolian Deposits 

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

t o v e r y f i n e s a n d and a s more e x t e n s i v e , dune f i e l d s 

t h r o u g h o u t t h e r e p o r t a r e a . The s h e e t s a n d s a r e found i n 

r e s t r i c t e d a r e a s and a r e d e r i v e d from t h e r e w o r k i n g and 

m o d i f i c a t i o n of s andy g l a c i o l a c u s t r i n e s e d i m e n t s . The s h e e t 

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

e x p r e s s i o n a n d , i n some c a s e s , c o n t a i n s m a l l p a r a b o l i c dunes 

w i t h a m p l i t u d e s of 2 t o 3 m. Few e x p o s u r e s were found t h a t 

d i s p l a y t h e i n t e r n a l s t r u c t u r e s of t h e e o l i a n d e p o s i t s . Those 

t h a t were found d i s p l a y e d d i f f u s e r i p p l e s and p l a n a r l a m i n a e . 

The most n o t a b l e a c c u m u l a t i o n s of s h e e t s a n d s a r e s i t u a t e d : 

a l o n g Highway 518 , 2 km e a s t of S p r u c e d a l e ; a l o n g t h e v a l l e y 

of t h e Sou th Branch Muskoka R i v e r , a b o u t 1 km s o u t h w e s t of t h e 

High F a l l s g e n e r a t i n g s t a t i o n ; a l o n g t h e T r e n t - S e v e r n 

Waterway, a b o u t 2 km s o u t h w e s t of S e v e r n B r i d g e ; and be tween 

t h e 1 7 t h and 1 8 t h C o n c e s s i o n of T iny Township j u s t i n l a n d from 

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

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

w i t h c o a s t a l dune complexes have been mapped on t h e 

P e n e t a n g u i s h e n e P e n i n s u l a . They may o c c u r e i t h e r a s : 1) c l i f f 

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

Awenda P r o v i n c i a l P a r k , on C h r i s t i a n and Hope i s l a n d s i n 

G e o r g i a n Bay and on t h e n o r t h e a s t c o r n e r of t h e 



P e n e t a n g u i s h e n e P e n i n s u l a o p p o s i t e B e a u s o l e i l I s l a n d , o r 2) a s 

c o a s t a l dune complexes i n r a i s e d c o a s t a l p l a i n s e t t i n g s . The 

c l i f f t o p dunes a t t a i n h e i g h t s of 2 0 t o 3 0 m and a r e , f o r t h e 

most p a r t , s t a b i l i z e d . C o a s t a l dune complexes a r e s t i l l 

a c t i v e a l o n g t h e w e s t c o a s t of C h r i s t i a n I s l a n d (Pho to 15) and 

a l o n g t h e e a s t c o a s t of G i a n t s Tomb I s l a n d . Dune deve lopmen t 

i n t h e c o a s t a l s e t t i n g i s , i n a l l c a s e s , d e p e n d e n t upon t h e 

a b u n d a n t s u p p l y of s andy s e d i m e n t s i n t h e c o a s t a l s e t t i n g . 

Those s t r e t c h e s of s h o r e l i n e a l o n g t h e P e n e t a n g u i s h e n e 

P e n i n s u l a and i t s a d j a c e n t i s l a n d s where dunes do n o t e x i s t 

a r e b o u l d e r y t o g r a v e l l y . 

P a r a b o l i c dunes on t h e Lake A l g o n q u i n and p o s t - A l g o n q u i n 

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

n o r t h - n o r t h e a s t . Those a s s o c i a t e d w i t h t h e N i p i s s i n g 

s h o r e l i n e i n d i c a t e a p a l e o w i n d d i r e c t i o n from t h e n o r t h w e s t . 

Assuming t h a t t h e dunes were a c t i v e s h o r t l y a f t e r abandonment 

of t h e l a k e p l a i n s upon which t h e y formed o r d u r i n g occupancy 

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

a p p e a r t h a t p r e v a i l i n g winds changed d i r e c t i o n s from n o r t h e a s t 

t o n o r t h w e s t be tween 10 000 and 6 000 y e a r s BP. 

Older Alluvial Deposits 

F a l l i n g Huron b a s i n w a t e r l e v e l s from t h e N i p i s s i n g h i g h 

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

v a l l e y s and t h e deve lopmen t of t h e p r e s e n t d r a i n a g e s y s t e m s . 

The B ig E a s t , B l a c k and Oxtongue r i v e r s a s w e l l a s t h e N o r t h 

and S o u t h B r a n c h e s of t h e Muskoka R i v e r a l l f o l l o w a n c e s t r a l 



P h o t o 1 5 . C o a s t a l dune complex a l o n g t h e w e s t s h o r e of 
C h r i s t i a n I s l a n d . 



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

f a l l i n g b a s e l e v e l s have b e e n i d e n t i f i e d a l o n g t h e s e 

w a t e r w a y s . The b e s t examples of o l d e r a l l u v i a l d e p o s i t s a r e 

found a l o n g t h e v a l l e y of t h e Big E a s t R i v e r . The r i v e r , a 

complex of meander c h a n n e l s and oxbow l a k e s , t r a v e r s e s a f l a t 

v a l l e y f l o o r which a t t a i n s a w i d t h of 1 t o 2 km o v e r much of 

i t s l e n g t h . P r o g r e s s i v e i n c i s i o n of t h e r i v e r t h r o u g h i t s 

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

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

d e p o s i t s a r e m a i n l y s a n d y and c o n t a i n some s i l t and g r a v e l . 

O r g a n i c r e m a i n s were o b s e r v e d i n a few e x p o s u r e s a l o n g t h e 

banks of t h e Big E a s t R i v e r . 

At l e a s t 2 p e r c h e d f l u v i a l t e r r a c e s have been i d e n t i f i e d 

a l o n g t h e s o u t h e r n c o u r s e of t h e Sou th Branch Muskoka R i v e r 

v a l l e y . The t e r r a c e s o c c u r a t a p p r o x i m a t e l y 260 and 245 m a s l 

and a r e p r o b a b l y g r a d e d t o p o s t - A l g o n q u i n w a t e r p l a n e s . O l d e r 

a l l u v i a l d e p o s i t s have n o t b e e n r e c o g n i z e d on t h e Simcoe 

Upland and a d j a c e n t i s l a n d s . 

R e c e n t D e p o s i t s 

Swamp and Organic Deposits 

D e p o s i t s of p e a t and muck a r e abundan t w i t h i n t h e s h i e l d 

p o r t i o n of t h e r e p o r t a r e a and v i r t u a l l y a b s e n t from t h e 

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

bogs and swamps t h a t occupy l o c a l t o p o g r a p h i c d e p r e s s i o n s 

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

a d j a c e n t t o l a k e s and a l o n g t h e c o u r s e s of m e a n d e r i n g s t r e a m s 



and r i v e r s . Those d e p o s i t s c o n t r o l l e d by b e d r o c k s t r u c t u r e 

a r e g e n e r a l l y n a r r o w , l i n e a r and of s h a l l o w d e p t h . Many a r e 

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

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

E x t e n s i v e p e a t l a n d s have b e e n mapped i n t h e v i c i n i t y of Axe 

Lake , Round Lake , F i s h Lake , S i d i n g Lake , Fawn Lake, Spar row 

Lake and a l o n g Brandy C r e e k . P e a t i n e x c e s s of 12 m i n 

t h i c k n e s s h a s b e e n documented w i t h i n t h e Brandy Creek d e p o s i t . 

Many of t h e s m a l l e r p e a t b o g s a r e u n d e r l a i n by " d i a t o m a c e o u s 

e a r t h " , a s i l i c e o u s , s k e l e t a l d e p o s i t of d i a t o m s which 

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

G l a c i a l Lake Algonqu in (Hewi t t 1 9 6 7 ) . The Axe Lake and Round 

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

p o t e n t i a l by Monenco O n t a r i o L i m i t e d ( 1 9 8 4 ) . 

On t h e Simcoe Upland , swamp and o r g a n i c d e p o s i t s a r e 

found e i t h e r i n l a g o o n a l s e t t i n g s of a n c e s t r a l Huron b a s i n 

l a k e s ( e . g . K e t t l e s and Gignac l a k e s ) o r w i t h i n l o w l a n d s a l o n g 

t h e c o u r s e of p r e s e n t d r a i n a g e s y s t e m s ( e . g . P i c o t t e ' s and 

Cope land c r e e k s ) . Both K e t t l e s and Gignac l a k e s a r e a c t i v e l y 

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

Modern Alluvial Deposits 

A c c u m u l a t i o n s of modern a l l u v i u m c o n s i s t i n g of o r g a n i c 

r i c h sand , s i l t and c l a y a r e found a l o n g t h e f l o o d p l a i n s of 

m a j o r w a t e r c o u r s e s . I n many c a s e s , t h e s e w a t e r c o u r s e s 

t e r m i n a t e i n o r g a n i c t e r r a i n s r e s u l t i n g i n a t r a n s i t i o n a l zone 

be tween t h e s e 2 d e p o s i t t y p e s . The Axe Creek , B lack Creek , 



W a l l i n g t o n Creek , L i t t l e E a s t R i v e r , Beave r Creek , Boyne 

R i v e r , Kawpakwakog R i v e r , Sage Creek , Brandy Creek , S h a r p e 

Creek and t h e B l a c k R i v e r a r e t h e ma jo r wa te rways a l o n g which 

d e p o s i t s of modern a l l u v i u m a r e a c c u m u l a t i n g . These wa te rways 

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

snow m e l t . 



GEOLOGICAL HISTORY 

The Q u a t e r n a r y d e p o s i t s and f e a t u r e s o b s e r v e d w i t h i n t h e 

s h i e l d p o r t i o n of t h e r e p o r t a r e a a r e b e l i e v e d t o be L a t e 

W i s c o n s i n a n and Holocene i n a g e . O l d e r d e p o s i t s may be 

p r e s e n t a t d e p t h w i t h i n v a l l e y f i l l s e q u e n c e s . On t h e Simcoe 

Up land , where d r i f t t h i c k n e s s e s a r e much g r e a t e r , s e v e r a l 

o l d e r d r i f t u n i t s have been r e c o g n i z e d b e n e a t h t h e m a i n . L a t e 

W i s c o n s i n a n d e p o s i t s . The a g e s of t h e s e d e p o s i t s a r e 

s p e c u l a t i v e . 

A b r i e f r e v i e w of t h e n o n - g l a c i a l r e c o r d of t h e 

W i s c o n s i n a n s t a g e f o r t h e c e n t r a l G r e a t Lakes r e g i o n may 

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

i s c o n s i d e r a b l e d e b a t e a b o u t t h e e x t e n t of i c e r e t r e a t d u r i n g 

t h e Midd le W i s c o n s i n a n I n t e r s t a d i a l (65 000 t o 23 000 y e a r s 

BP) , t h e l a s t major n o n g l a c i a l i n t e r v a l i n s o u t h e r n O n t a r i o . 

One s c h o o l of t h o u g h t p u r p o r t s t h a t t h e Hudson Bay Lowland 

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

s h i f t s i n i c e f low a c c o u n t i n g f o r v a r i a t i o n s i n t i l l 

c o m p o s i t i o n and s t r u c t u r e (Dredge and N i e l s e n 1 9 8 5 ) . At t h e 

o t h e r e x t r e m e , i t i s s u g g e s t e d t h a t Hudson Bay was i c e f r e e , 

a l l o w i n g t h e i n c u r s i o n of m a r i n e w a t e r s , on s e v e r a l o c c a s s i o n s 

t h r o u g h o u t t h e Middle W i s c o n s i n a n a n S u b s t a g e (Andrews e t a l . 

1983) . 

S o u t h w e s t e r n O n t a r i o was u n d o u b t e d l y i c e - f r e e t h r o u g h o u t 

much of t h e Midd le W i s c o n s i n a n a s r e c o r d e d by numerous s u b t i l l 

o r g a n i c s i t e s d a t e d a t 45 000 t o 23 000 y e a r s BP (Karrow 

1 9 8 4 ) . The e x t e n t of i c e r e t r e a t i s t h e main p o i n t i n 



q u e s t i o n . The C l a r k s b u r g s i t e , wh ich i s l o c a t e d s o u t h of 

G e o r g i a n Bay, be tween Owen Sound and Wasaga Beach, r e c o r d s t h e 

n o r t h e r n most known i n t e r s t a d i a l s i t e of p r o b a b l e , M i d d l e -

W i s c o n s i n a n age i n s o u t h e r n O n t a r i o . T h i s s i t e has a 

r a d i o c a r b o n age of g r e a t e r t h a n 36 000 y e a r s BP (Karrow 19 8 4 ) . 

The s e d i m e n t r e c o r d a t t h e s i t e s u g g e s t s i c e r e t r e a t f a r 

enough n o r t h t o a l l o w f o r t h e l o w e r i n g of g l a c i a l l a k e l e v e l s 

w i t h i n t h e Huron b a s i n . A p o s i t i o n n o r t h of Algonqu in Park i s 

l i k e l y . 

C o n t i n u i t y of t h e s u r f a c e , s a n d y t i l l from t h e r e p o r t 

a r e a s o u t h t o t h e Oak R i d g e s Mora ine s u g g e s t s t h a t i t i s 

r e l a t e d t o t h e main , L a t e W i s c o n s i n a n a d v a n c e . A l l d e p o s i t s 

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

W i s c o n s i n a n o r e a r l y , L a t e W i s c o n s i n a n i n a g e . A w e a t h e r i n g 

p r o f i l e d e v e l o p e d on t h e u p p e r s u r f a c e of t h e o l d e r , f i n e -

t e x t u r e d t i l l of b o r e h o l e P92 -01 p r o b a b l y r e c o r d s a Midd le 

W i s c o n s i n a n , n o n - g l a c i a l i n t e r v a l . P e b b l e l a g s d e v e l o p e d a t 

t h e t o p s of t h e same u n i t i n b o r e h o l e s P92-02 , P92-03 and P92-

04 may s u g g e s t a s i m i l a r p e r i o d of e r o s i o n . 

The a d v a n c e of t h e L a t e W i s c o n s i n a n i c e s h e e t r e s u l t e d i n 

t h e b l o c k a g e of low l e v e l n o r t h e r n o u t l e t s c a u s i n g a b a s i n -

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

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

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

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

f i n e - t e x t u r e d t i l l . 



Assuming t h e o l d e r , f i n e - t e x t u r e d t i l l was w e a t h e r e d 

d u r i n g t h e Midd le W i s c o n s i n a n I n t e r s t a d i a l , an E a r l y 

W i s c o n s i n a n o r I l l i n o i a n age i s a s s i g n e d t o t h e o l d e r t i l l 

u n i t s . G l a c i o l a c u s t r i n e d e p o s i t s s e p a r a t i n g and u n d e r l y i n g 

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

e p i s o d e s a s t h o s e o c c u r r i n g h i g h e r up i n t h e s e q u e n c e . 

The o l d e r , f i n e - t e x t u r e d t i l l was p r o b a b l y d e p o s i t e d by 

i c e f l o w i n g o u t from t h e G e o r g i a n Bay b a s i n ( i . e . t o w a r d s t h e 

s o u t h e a s t ) whe rea s t h e o l d e r , c o a r s e - t e x t u r e d t i l l was 

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

s o u t h - s o u t h w e s t . 

L a t e i c e f low p a t t e r n s a s s o c i a t e d w i t h t h e L a t e 

W i s c o n s i n a n i c e advance were d i r e c t e d t o w a r d s t h e s o u t h -

s o u t h w e s t . Over 200 i c e f low i n d i c a t o r s , i n c l u d i n g g l a c i a l 

s t r i a e , c r e s c e n t i c f r a c t u r e s , c r a g and t a i l f e a t u r e s , and 

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

r e m a r k a b l y c o n s i s t e n t i c e f low p a t t e r n t o w a r d s 190° w i t h a 

s t a n d a r d d e v i a t i o n of 1 0 ° . V a r i a t i o n s from t h e mean a r e b e s t 

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

o b s t r u c t i o n s and draw down i n t o t o p o g r a p h i c d e p r e s s i o n s d u r i n g 

t h e waning s t a g e s of g l a c i a t i o n . C o n v e r g i n g i c e f low 

p a t t e r n s , a s were r e c o r d e d t o t h e n o r t h i n t h e A b i t i b i -

T imiskaming r e g i o n ( V e i l l e t t e 1 9 8 6 ) , were n o t o b s e r v e d w i t h i n 

t h e r e p o r t a r e a . 

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

b a s e d l a r g e l y on minimum d e g l a c i a t i o n d a t e s o b t a i n e d from l a k e 

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



r e p o r t a r e a . H a r r i s o n (1972) r e p o r t e d b a s a l g y t t j a 

r a d i o c a r b o n d a t e s of 11 800 and 9 860 y e a r s BP f o r 2 s m a l l 

l a k e s s i t u a t e d j u s t o u t s i d e t h e n o r t h w e s t c o r n e r of A lgonqu in 

P a r k . At Found Lake , i n w e s t - c e n t r a l A l g o n q u i n P a r k , t h e 

s p r u c e - p i n e t r a n s i t i o n i s r a d i o c a r b o n d a t e d a t 10 400 y e a r s BP 

(McAndrews 19 8 1 ) . A s e d i m e n t c o r e from Mayflower Lake , i n 

Arrowhead P r o v i n c i a l P a r k , y i e l d e d a p o l l e n r e c o r d which 

e x t e n d s b a c k beyond t h e s p r u c e - p i n e t r a n s i t i o n (Gold 1 9 7 7 ) . 

Assuming t h a t t h e s p r u c e - p i n e t r a n s i t i o n o c c u r r e d a t a round 

t h e same t i m e a t t h e s e 2 l a k e s , i t would a p p e a r t h a t Mayflower 

Lake was d e g l a c i a t e d w e l l b e f o r e 10 400 y e a r s BP. Based on 

t h e i r s t u d i e s of t h e age of g l a c i a l Lake A l g o n q u i n , Karrow e t 

a l . (1975) s u g g e s t e d a d e g l a c i a t i o n d a t e f o r t h e r e g i o n n o r t h 

of A l g o n q u i n P a r k of a r o u n d 10 400 y e a r s BP. T o g e t h e r , t h e s e 

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

s l i g h t l y g r e a t e r t h a n 11 800 y e a r s BP. Huron b a s i n w a t e r 

l e v e l s p r o b a b l y d e c l i n e d from t h e i r Lake A l g o n q u i n maximum a s 

e a r l y a s 10 400 y e a r s BP. 

G l a c i a l Lake A l g o n q u i n f r o n t e d t h e r e t r e a t i n g m a r g i n of 

t h e L a u r e n t i d e I c e S h e e t o v e r much of t h e r e p o r t a r e a . Most 

of t h e A l g o n q u i n H i g h l a n d s t o o d above t h e l e v e l of Lake 

A l g o n q u i n and was , t h e r e f o r e , u n a f f e c t e d by g l a c i a l l a k e 

p r o c e s s e s . An a r c h i p e l a g o of i s l a n d s f r i n g e d t h e o u t e r edges 

of t h i s h i g h l a n d r e g i o n . A s i d e from a few s m a l l u p l a n d a r e a s 

w i t h i n t h e Simcoe Upland most of t h e r e m a i n i n g p o r t i o n s of t h e 

r e p o r t a r e a were submerged by up t o 100 m of w a t e r . 



The l a n d s c a p e s and d e p o s i t s o b s e r v e d i n t h e A l g o n q u i n 

H i g h l a n d and t h e G e o r g i a n Bay F r i n g e p h y s i o g r a p h i c r e g i o n s 

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

Meanwhi le , t h e g r o s s p h y s i o g r a p h i c f e a t u r e s p r e s e n t on t h e 

Simcoe Upland a r e p r o b a b l y , l a r g e l y p a l i m p s e s t . Broad , s o u t h -

t r e n d i n g , U- shaped v a l l e y s c r o s s t h e u p l a n d and e x t e n d 

s o u t h w a r d i n t o t h e B a r r i e and Elmvale map a r e a s where t h e y 

have b e e n i n t e r p r e t e d a s t u n n e l v a l l e y s , c a r v e d s u b g l a c i a l l y 

by t h e c a t a s t r o p h i c r e l e a s e of ponded s u b g l a c i a l m e l t w a t e r s 

( B a r n e t t 1 9 9 0 ) . G l a c i o l a c u s t r i n e and l a c u s t r i n e p r o c e s s e s 

c r e a t e d t h e l a r g e w a v e - c u t b l u f f s , b e a c h r i d g e s and b a r s t h a t 

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

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

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

i n i n t e r n a l c o m p l e x i t y . The A lgonqu in H i g h l a n d i s 

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

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

t h e G e o r g i a n Bay F r i n g e and Simcoe Upland a r e g e n e r a l l y 

a s s o c i a t e d w i t h s u b g l a c i a l and s u b a q u a t i c s e t t i n g s . 

A c o m b i n a t i o n of s u b g l a c i a l e r o s i v e p r o c e s s e s ( bo th i c e 

and w a t e r ) and g l a c i o l a c u s t r i n e p r o c e s s e s have a i d e d i n 

removing much of t h e o v e r b u r d e n c o v e r , i f i t e v e r e x i s t e d , 

from much of t h e G e o r g i a n Bay F r i n g e p h y s i o g r a p h i c r e g i o n . 

Water e r o s i o n forms c o n s i s t i n g of s h a l l o w s c a l l o p s , t r o u g h s , 

p o t h o l e s , e t c . h a v e been o b s e r v e d t h r o u g h o u t t h i s r e g i o n and 

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

l e a s t l o c a l l y , l a t e i n d e g l a c i a t i o n . L a r g e b o u l d e r s s t r e w n 



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

o v e r b u r d e n was removed by s u b g l a c i a l s h e e t f l o o d s o r 

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

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

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

i d e n t i f i e d t o t h e s o u t h i n t h e B a r r i e - E l m v a l e a r e a s and 

p o s s i b l y w i t h i n t h e P e n e t a n g u i s h e n e P e n i n s u l a , a l t h o u g h a t a 

much l a r g e r s c a l e , may s u p p o r t t h e h y p o t h e s i s t h a t l a r g e 

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

s t a g e s of d e g l a c i a t i o n . 

A v a r i e t y of s u r f a c e t i l l t y p e s o r f a c i e s were d e p o s i t e d 

d u r i n g t h e a d v a n c i n g and waning s t a g e s of t h e l a s t o r L a t e 

W i s c o n s i n a n g l a c i a t i o n . The t i l l s h e e t i s a 

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

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

t i l l of t h e B a n c r o f t a r e a t o t h e e a s t ( B a r n e t t 1 9 8 9 ) . Th in 

d e p o s i t s of l odgemen t t i l l were d e p o s i t e d i n t h e s h i e l d 

t e r r a i n on t h e s t o s s s i d e s of r o c k knobs and r i d g e s by 

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

i c e . These d e p o s i t s have b e e n o b s e r v e d p r i m a r i l y w i t h i n t h e 

u p l a n d r e g i o n s of t h e A l g o n q u i n H i g h l a n d . T h i c k e r , more 

e x t e n s i v e l odgemen t t i l l s were d e p o s i t e d on t h e Simcoe Upland 

a s f l u t e d t i l l p l a i n s . D e p o s i t s of l o o s e , s andy t i l l 

c o n t a i n i n g f a c e t e d and s t r i a t e d c l a s t s and a b u n d a n t l e n s e s and 

i n t e r b e d s of s o r t e d s a n d s were o b s e r v e d w i t h i n t h e A lgonqu in 

H i g h l a n d and Simcoe Upland and l o c a l l y , w i t h i n t h e G e o r g i a n 

Bay F r i n g e p h y s i o g r a p h i c r e g i o n s . These d e p o s i t s were 



p r o d u c e d by t h e s t a c k i n g of i c e - m a r g i n a l d e b r i s f lows 

g e n e r a t e d by t h e r e l e a s e of s u b g l a c i a l d e b r i s a t t h e g l a c i e r 

t e r m i n u s . I n some c a s e s , i t a p p e a r s t h a t t h e y may h a v e been 

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

c o n d i t i o n s . P r o p e r t i e s s u g g e s t i v e of s u b g l a c i a l d e p o s i t i o n by 

p a s s i v e m e l t o u t have b e e n o b s e r v e d a t s e v e r a l s i t e s . However, 

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

U n l i k e a r e a s t o t h e e a s t , c h a r a c t e r i z e d by z o n a l s t a g n a t i o n 

(Kaszyck i 1 9 8 7 ) , i c e d e c a y w i t h i n t h e r e p o r t a r e a a p p e a r s t o 

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

of an a c t i v e g l a c i e r . W i t h i n t h e Algonqu in H i g h l a n d , hummocks 

of t h e s u r f a c e s t o n y , s a n d y t i l l w i t h c h a o t i c a l l y - b e d d e d 

i n c l u s i o n s of s o r t e d s a n d and g r a v e l have b e e n o b s e r v e d . 

These d e p o s i t s were g e n e r a t e d by t h e m e l t i n g o u t and 

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

were s u b s e q u e n t l y l e t down upon t h e p r e e x i s t i n g s u b s t r a t e 

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

d e p o s i t s , c o n s i s t i n g of i n t e r c a l a t e d t i l l and s t r a t i f i e d 

d e p o s i t s , have b e e n o b s e r v e d a s w e l l w i t h i n t h e Simcoe Upland 

on what were p r e v i o u s l y i s l a n d s i n g l a c i a l Lake A l g o n q u i n . 

S i l t y , s t o n e - p o o r t i l l f a c i e s c o n t a i n i n g deformed i n c l u s i o n s 

of g l a c i o l a c u s t r i n e s i l t and c l a y have been o b s e r v e d w i t h i n 

t h o s e a r e a s a f f e c t e d by g l a c i a l Lake A l g o n q u i n . These 

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

d e p o s i t s and r e p r e s e n t s u b a q u a t i c d e b r i s f l o w s , which were 

g e n e r a t e d a t t h e g r o u n d i n g l i n e of t h e g l a c i e r and f lowed down 

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



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

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

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

Algonqu in H i g h l a n d , c o n d u i t f i l l s c o n s i s t i n g of sand t o 

b o u l d e r g r a v e l a r e now p r e s e r v e d a s e s k e r and f an c o m p l e x e s . 

W i t h i n t h e G e o r g i a n Bay F r i n g e , s u b g l a c i a l c o n d u i t d e p o s i t s 

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

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

marg in s t a b i l i z e d f o r s h o r t d u r a t i o n s , s u b a q u a t i c f a n s were 

b u i l t a t t h e mouths of c o n d u i t s . These f a n s o c c u r a t r e g u l a r 

i n t e r v a l s a l o n g t h e l e n g t h s of ma jo r c o n d u i t s y s t e m s and 

i n d i c a t e a r e t r e a t i n g i c e m a r g i n of an a c t i v e g l a c i e r . The 

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

and a r e d r a p e d by t h i c k s e q u e n c e s of p e b b l y s a n d s t o s i l t s and 

c l a y s . The f i n i n g - u p w a r d s e q u e n c e s p r e s e r v e d i n t h e f a n s may 

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

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

s u b g l a c i a l c o n d i t i o n s . 

S e v e r a l i c e - c o n t a c t d e l t a s were b u i l t i n t o g l a c i a l Lake 

Algonqu in a t t h e mouths of f e e d e r c o n d u i t s and c h a n n e l s n e a r 

t h e town of H u n t s v i l l e . W i t h i n t h e A l g o n q u i n H i g h l a n d kame 

complexes formed i n l o c a l t o p o g r a p h i c d e p r e s s i o n s where l a r g e 

i c e b l o c k s became s e p a r a t e d from t h e r e t r e a t i n g i c e m a s s . 

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

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

d e p o s i t s were l a i d down i n b r a i d e d r i v e r s e t t i n g s a l o n g f a u l t 

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



Sandy g l a c i o l a c u s t r i n e s e d i m e n t s were d e p o s i t e d a d j a c e n t 

t o s u b a q u a t i c f a n s and i n l i t t o r a l s e t t i n g s of Lake A l g o n q u i n 

and i t s s u c c e s s o r s . M a s s i v e t o w e l l l a m i n a t e d s i l t s and c l a y s 

were d e p o s i t e d i n q u i e t w a t e r s e t t i n g s away from t h e main 

s e d i m e n t s o u r c e s . N e a r l y 800 r h y t h m i t e s of s i l t and c l a y 

( v a r v e s ) were c o u n t e d a t a c l a y p i t n e a r B r a c e b r i d g e (Antevs 

1925) . T h i s r e p r e s e n t s t h e l o n g e s t r e c o r d of Lake A l g o n q u i n 

s e d i m e n t a t i o n known t o d a t e . Many of t h e r h y t h m i t e s c o n t a i n 

remnant t r a c e f o s s i l s ( i . e . b u r r o w s and t r a c k s ) a t t r i b u t e d t o 

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

t h e l a k e f o l l o w i n g d e g l a c i a t i o n . However, f o s s i l r e m a i n s have 

n o t b e e n r e c o v e r e d from Lake A lgonqu in s e d i m e n t s w i t h i n t h e 

r e p o r t a r e a . 

The l e v e l s of g l a c i a l Lake Algonqu in and i t s s u c c e s s o r s 

a r e marked by s t r o n g s h o r e l i n e f e a t u r e s on t h e Simcoe Upland 

and by s u b t l e f e a t u r e s t h a t a r e d i f f i c u l t t o t r a c e t h r o u g h t h e 

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

r e p o r t a r e a . Wave-cut n o t c h e s , f o r e s h o r e p l a t f o r m s , b o u l d e r 

l a g s and o t h e r forms of winnowed d r i f t have b e e n r e c o g n i z e d 

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

a l o n g t h e o u t e r f r i n g e of t h e A lgonqu in H i g h l a n d p r o b a b l y 

dampened t h e e f f e c t s of n e a r s h o r e p r o c e s s e s p r e v e n t i n g t h e 

deve lopmen t of s t r o n g s h o r e l i n e f e a t u r e s i n t h i s a r e a . The 

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

A l g o n q u i n and a r e found a t a r o u n d 350 , 305 and 260 m a s l a t 

H u n t s v i l l e , B r a c e b r i d g e and P e n e t a n g u i s h e n e , r e s p e c t i v e l y . 



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

e f f e c t s of i s o s t a t i c u p l i f t a c r o s s t h e r e p o r t a r e a . 

P r o g r e s s i v e r e t r e a t of t h e i c e m a r g i n t o t h e n o r t h e r n 

edge of A lgonqu in Pa rk u n c o v e r e d t h e f i r s t of a s e r i e s of low 

o u t l e t s t o t h e Ot tawa R i v e r v a l l e y . An arm of Lake A l g o n q u i n 

e x t e n d e d e a s t w a r d a l o n g t h e i c e m a r g i n i n t o t h e n o r t h - c e n t r a l 

p a r t of t h e p a r k . A c o n t r o l l i n g s i l l a t Whi te P a r t r i d g e Lake 

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

of p r o g r e s s i v e l y l o w e r o u t l e t s t o t h e n o r t h (Ford and Geddes 

1986) . Water l e v e l s i n t h e G e o r g i a n Bay b a s i n d r o p p e d 

s t e p w i s e by a s much a s 50 m (Chapman 1975) by t h e t i m e t h e 

l o w e s t c o n t r o l l i n g s i l l a t N o r t h Bay was u n c o v e r e d . The l e v e l 

of G e o r g i a n Bay s t o o d w e l l be low i t s p r e s e n t l e v e l a t t h i s 

t i m e . 

Much of t h e l a k e f l o o r w i t h i n t h e r e p o r t a r e a was e xposed 

t o p r o c e s s e s of s u b a e r i a l e r o s i o n when t h e N o r t h Bay o u t l e t 

was u n c o v e r e d w i t h i c e r e t r e a t . F l u v i a l t e r r a c e s were c u t 

i n t o g l a c i o l a c u s t r i n e s a n d s a l o n g t h e Big E a s t , t h e B l a c k and 

t h e Oxtongue r i v e r s a s w e l l a s t h e N o r t h and S o u t h B r a n c h e s of 

t h e Muskoka R i v e r . I n i s o l a t e d a r e a s , t h e n e w l y - e x p o s e d , 

s a n d y , A lgonqu in l a k e f l o o r was s u b j e c t e d t o r e w o r k i n g by 

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

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

F o l l o w i n g d e g l a c i a t i o n of t h e N o r t h Bay o u t l e t , w a t e r 

l e v e l s i n t h e Huron B a s i n began t o r i s e i n r e s p o n s e t o 

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

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



a p p r o x i m a t e l y 4 500 t o 4 000 y e a r s BP when o u t f l o w once a g a i n 

r e t u r n e d s o u t h w a r d t h r o u g h t h e P o r t Huron o u t l e t . Water 

l e v e l s s t o o d a t 195 m a s l 7 18 m above t h e p r e s e n t l e v e l of 

G e o r g i a n Bay. P r o m i n e n t s h o r e b l u f f s were e r o d e d i n t o g l a c i a l 

d e p o s i t s on t h e Simcoe U p l a n d . 

Low l y i n g a r e a s a d j a c e n t t o G e o r g i a n Bay, p r e v i o u s l y 

s u b j e c t e d t o s u b a e r i a l e r o s i o n a l and d e p o s i t i o n a l p r o c e s s e s 

became submerged d u r i n g t h e t r a n s g r e s s i v e e v e n t . N i p i s s i n g 

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

most d e p r e s s i o n s a f f e c t e d by t h e t r a n s g r e s s i o n . O r g a n i c 

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

N i p i s s i n g Phase d e p o s i t s and t h e o l d e r s e d i m e n t s i n some 

l o c a t i o n s . By 4000 y e a r s BP, w a t e r l e v e l s began t o f a l l t o 

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

f l u c t u a t i o n s ( L a r s e n 1 9 8 5 ) . P e a t a c c u m u l a t i o n resumed i n 

b e d r o c k - c o n t r o l l e d d e p r e s s i o n s a l o n g t h e edges of G e o r g i a n 

Bay. 



APPLIED QUATERNARY GEOLOGY 

Sand and G r a v e l 

The major p r o d u c i n g sand and g r a v e l o p e r a t i o n s w i t h i n t h e 

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

Highway 11 c o r r i d o r . R e s e r v e s of h i g h q u a l i t y , c o a r s e , 

c r u s h a b l e m a t e r i a l a r e a v a i l a b l e a t o n l y a few l o c a t i o n s 

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

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

s u i t a b l e f o r most a p p l i c a t i o n s ( O n t a r i o G e o l o g i c a l Su rvey 

1990) . 

An e s k e r s y s t e m t r e n d i n g s o u t h from Novar t o Waseosa Lake 

i s l a r g e l y u n e x p l o i t e d and may p r o v e u s e f u l a s a f u t u r e 

a g g r e g a t e s o u r c e . R e s e r v e s of u n e x p l o i t e d c o a r s e a g g r e g a t e s 

a r e a l s o p r e s e n t a l o n g t h e n o r t h f l a n k of t h e Big E a s t R i v e r , 

j u s t s o u t h of W i l l i a m s p o r t , a t Brooks M i l l be tween Rebecca 

Lake and B e l l a Lake, i n n o r t h - c e n t r a l Macauley Township a l o n g 

t h e N o r t h Branch Muskoka R i v e r and i n s o u t h w e s t McLean 

Township a l o n g t h e Sou th Branch Muskoka R i v e r . 

Most of t h e e x p l o i t e d d e p o s i t s a l o n g t h e Highway 11 

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

c o n t a i n l a r g e volumes of f i n e t o v e r y f i n e sand which l i m i t s 

t h e p r o d u c t s t h a t can be p r o d u c e d . S m a l l e r d e p o s i t s of sand 

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

t h e r e p o r t a r e a and s e r v e l o c a l m a r k e t s . Those d e p o s i t s 

s i t u a t e d i m m e d i a t e l y s o u t h of S k e l e t o n Lake may c o n t a i n up t o 

70% l i m e s t o n e and f r i a b l e s i l t s t o n e c l a s t s i n t h e p e b b l e 



f r a c t i o n . These d e p o s i t s have b e e n a v o i d e d when h i g h q u a l i t y -

a g g r e g a t e s a r e r e q u i r e d . 

D e p o s i t s of sand and g r a v e l a r e c u r r e n t l y b e i n g e x t r a c t e d 

from a l i m i t e d number of l i c e n c e d o p e r a t i o n s on t h e Simcoe 

U p l a n d . The l a r g e s t o p e r a t i o n s a r e l o c a t e d on t h e 1 6 t h and 

1 7 t h c o n c e s s i o n s of T iny Township ( L a f o n t a i n e Sand and G r a v e l 

L i m i t e d and E . J . M a i l l o u x L i m i t e d , r e s p e c t i v e l y ) . At t h e 

L a f o n t a i n e Sand and G r a v e l L i m i t e d o p e r a t i o n , which i s l o c a t e d 

a t t h e n o r t h end of L a f o n t a i n e H i l l , up t o 15 m of Lake 

A l g o n q u i n s p i t s a n d s and g r a v e l s a r e b e i n g e x t r a c t e d . The 

d e p o s i t may c o n t a i n an i c e - c o n t a c t c o r e which h a s b e e n 

e x t e n s i v e l y r eworked by n e a r s h o r e p r o c e s s e s . The E . J . 

M a i l l o u x d e p o s i t i s l o c a t e d on t h e f l a n k of a N i p i s s i n g b l u f f 

which i s l o c a t e d 2 . 5 km e a s t of F a r l a i n Lake . The d e p o s i t 

c o n s i s t s of 6 t o 18 m of i c e - c o n t a c t s a n d s and g r a v e l s which , 

most l i k e l y , s t r a t i g r a p h i c a l l y u n d e r l i e t h e s u r f a c e t i l l 

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

removed by n e a r s h o r e p r o c e s s e s . 

A t h i r d l i c e n c e d o p e r a t i o n i n Tay Township due s o u t h of 

S t . Andrews Lake e x p o s e s 4 t o 20 m of w e l l bedded b e a c h s a n d s 

and g r a v e l s . V a r i a b l y t e x t u r e d , i c e - c o n t a c t d e p o s i t s and t i l l 

a r e e x p o s e d a t t h e b a s e of s e v e r a l p i t f a c e s . A b o r e h o l e 

d r i l l e d a d j a c e n t t o t h e d e p o s i t i n d i c a t e s t h e p r e s e n c e of a t 

l e a s t 40 m of s t r a t i f i e d s a n d s w i t h mino r g r a v e l b e n e a t h t h e 

e x p o s e d t i l l . 

Numerous s m a l l e r o p e r a t i o n s , b o t h l i c e n c e d and 

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



t h e Simcoe Upland . Most of t h e s e o p e r a t i o n s a r e l o c a t e d i n 

b e a c h and n e a r s h o r e sand and g r a v e l d e p o s i t s . These d e p o s i t s 

a r e of l i m i t e d t h i c k n e s s and a r e o f t e n u n d e r l a i n by t i l l . 

S e v e r a l s m a l l d e p o s i t s of i c e - c o n t a c t s t r a t i f i e d d r i f t wh ich 

form kames , c r e v a s s e f i l l s and i c e - p r o x i m a l c o r e s of 

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

a g g r e g a t e . Because of t h e i r s m a l l s i z e and v a r i a b l e 

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

The h e a d l a n d s i t u a t e d wes t of Thunder Bay i n T iny 

Township h a s been e x t e n s i v e l y washed by a n c e s t r a l Huron b a s i n 

g l a c i a l l a k e s . Smal l bor row p i t s w i t h i n t h i s a r e a e x p o s e a 

minimum t h i c k n e s s of 4 t o 5 m of n e a r s h o r e s a n d s and g r a v e l s . 

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

U n l i k e t h e a g g r e g a t e d e p o s i t s of t h e S h i e l d p o r t i o n of 

t h e r e p o r t a r e a , t h e d e p o s i t s of t h e Simcoe Upland c o n t a i n 

l a r g e q u a n t i t i e s of P a l e o z o i c c a r b o n a t e l i t h o l o g i e s . They 

a l s o c o n t a i n n e g l i g i b l e q u a n t i t i e s of s h a l e and c h e r t . The 

d e p o s i t s p r o d u c e d u r a b l e , good q u a l i t y , c o a r s e a g g r e g a t e t h a t 

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

High q u a l i t y a g g r e g a t e s a r e b e i n g p r o d u c e d a t s e v e r a l 

b e d r o c k q u a r r i e s w i t h i n t h e r e p o r t a r e a a s w e l l . The most 

n o t a b l e of t h e s e a r e l o c a t e d a l o n g t h e e a s t end of Tay 

Township , a t t h e s o u t h end of t h e P e n e t a n g u i s h e n e N . T . S . map 

s h e e t ( A l l a n G. Cook L imi t ed ) and a l o n g t h e 1 2 t h c o n c e s s i o n of 

O r i l l i a Township , a t t h e s o u t h end of t h e G r a v e n h u r s t N . T . S . 

map s h e e t (Beamish C o n s t r u c t i o n ) . At b o t h s i t e s , l i m e s t o n e of 

t h e G u l l R i v e r F o r m a t i o n i s b e i n g q u a r r i e d and c r u s h e d f o r a 



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

b a s e , r i p - r a p , e t c . C e r t a i n b e d s w i t h i n t h e f o r m a t i o n a r e 

a l k a l i r e a c t i v e ( i . e . c h e m i c a l l y r e a c t i v e w i t h P o r t l a n d cement 

m i x e s ) . C o n c r e t e s p r o d u c e d from t h i s a g g r e g a t e can 

d e t e r i o r a t e when s u b j e c t e d t o m o i s t c o n d i t i o n s a n d / o r r oa d 

s a l t s . These b e d s must e i t h e r b e a v o i d e d o r d i l u t e d w i t h non-

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

T h r e e a d d i t i o n a l l i m e s t o n e q u a r r i e s , now i n a c t i v e , o c c u r 

w i t h i n t h e r e p o r t a r e a . These a r e l o c a t e d : on Quar ry I s l a n d , 

a l o n g t h e e a s t c o a s t of G e o r g i a n Bay; a t Grandview Beach, j u s t 

n o r t h of P o r t M c N i c o l l ; and 1.5 km n o r t h of Waubashene, on t h e 

wes t s i d e of Highway 6 9 . At e a c h of t h e s e q u a r r i e s , l i m e s t o n e 

of t h e G u l l R i v e r F o r m a t i o n was e x t r a c t e d f o r b u i l d i n g s t o n e 

and c r u s h e d a g g r e g a t e s . 

P r e c a m b r i a n , g n e i s s i c b e d r o c k i s a l s o b e i n g q u a r r i e d a t 

s e v e r a l l o c a t i o n s w i t h i n t h e r e p o r t a r e a . These q u a r r i e s a r e 

s i t u a t e d : a l o n g Highway 69 , j u s t wes t of G ibson Lake ( M i n i s t r y 

of T r a n s p o r t a t i o n ) ; w i t h i n a s a n d and g r a v e l p i t , 3 km n o r t h 

of M i l f o r d Bay, i n Monck Townsh ip ; w i t h i n a s a n d and g r a v e l 

p i t , 4 km n o r t h of H u n t s v i l l e , i n Chaf fey Township (Lehman 

Qua r ry L i m i t e d ) and on t h e n o r t h w e s t c o r n e r of F r a n k l i n 

Township ( H u n t s v i l l e Q u a r r y L i m i t e d ) . These s i t e s p r o d u c e 

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

g n e i s s . T h i s p r o d u c t can be u s e d f o r a wide v a r i e t y of 

a p p l i c a t i o n s . F l a g s t o n e , l a n d s c a p i n g s t o n e and b u i l d i n g s t o n e 

a r e a l s o p r o d u c e d a t s e v e r a l of t h e s e s i t e s . 



C l a y , D i a t o m i t e and P e a t 

Clay d e p o s i t s of t h e a r e a have b e e n e x p l o i t e d f o r 

d r a i n a g e t i l e and b r i c k p r o d u c t i o n . A s e a s o n a l l y o p e r a t e d 

b r i c k p l a n t , l o c a t e d i n Chaffey Township n e a r H u n t s v i l l e , 

p r o d u c e d r e d - f a c e b r i c k from a 3 t o 4 m bank of t h i n l y v a r v e d , 

g r e y - b r o w n c l a y exposed on t h e p r o p e r t y . A t i l e p l a n t , 

l o c a t e d i n D r a p e r Township on t h e o u t s k i r t s of t h e town of 

B r a c e b r i d g e , p r o d u c e d d r a i n a g e t i l e , b r i c k and f l u e l i n e r s 

from a 3 m bank of u n i f o r m , o l i v e - g r e e n t o r e d - b r o w n v a r v e d 

c l a y exposed on t h e p r o p e r t y . These p l a n t s c e a s e d p r o d u c t i o n 

i n t h e l a t e 1 9 6 0 ' s (Hewit t 1 9 6 7 ) . 

D i a t o m i t e i s commonly e n c o u n t e r e d b e n e a t h , and 

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

of t h e r e p o r t a r e a . A t t e m p t s t o p r o d u c e commerc ia l d i a t o m i t e 

p r o d u c t s have b e e n s h o r t - l i v e d b e c a u s e of t h e i m p u r i t i e s 

w i t h i n and t h e s m a l l s i z e of t h e d e p o s i t s (Hewi t t 1 9 6 7 ) . 

D i a t o m a c e o u s muds r e a c h t h i c k n e s s e s of 2 t o 5 m i n p l a c e s . 

U n f o r t u n a t e l y , many of t h e s e d e p o s i t s g r a d e o n l y 10 t o 20% 

d i a t o m i t e . 

P r e s e n t l y , t h e r e a r e no known commerc ia l p e a t o p e r a t i o n s 

w i t h i n t h e s t u d y a r e a . R e c o n n a i s s a n c e e v a l u a t i o n s and 

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

i m m e d i a t e l y n o r t h of Axe Lake and a s m a l l e r p e a t l a n d j u s t 

n o r t h of Round Lake (Monenco O n t a r i o L i m i t e d 1984) . More 

d e t a i l e d work i s needed t o s y s t e m a t i c a l l y e v a l u a t e and 

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



D r i f t G e o c h e m i s t r y 

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

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

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

shown i n F i g u r e 13 (back p o c k e t ) . A more c o m p r e h e n s i v e 

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

of a r e g i o n a l s t u d y encompass ing much of t h e s o u t h - c e n t r a l 

Canad ian S h i e l d ( K e t t l e s and S h i l t s 1989; K e t t l e s e t a l . 

1 9 9 1 ) . The p r i m a r y o b j e c t i v e s of t h i s r e s e a r c h was t o map 

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

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

i n f o r m a t i o n c o u l d a l s o be a p p l i e d t o p rog rams of m i n e r a l 

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

A l l t i l l s a m p l e s c o l l e c t e d a s p a r t of t h i s s t u d y were 

a n a l y z e d f o r t o t a l m a t r i x c a r b o n a t e (Appendix B ) . Samples 

c o l l e c t e d from t h e s h i e l d p o r t i o n of t h e r e p o r t a r e a c o n t a i n 

e x t r e m e l y low l e v e l s of m a t r i x c a r b o n a t e (0-2% t o t a l 

c a r b o n a t e ) . The b u f f e r i n g c a p a c i t y of s u r f i c i a l d e p o s i t s 

w i t h i n t h i s a r e a i s p o o r . S u r f a c e t i l l s a m p l e s c o l l e c t e d from 

P a l e o z o i c t e r r a i n c o n t a i n v e r y h i g h l e v e l s of m a t r i x c a r b o n a t e 

( a v e r a g e 19% t o t a l c a r b o n a t e ) . The b u f f e r i n g c a p a c i t y of 

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

h i g h . 

The s i l t and c l a y f r a c t i o n of a l l t i l l s amp le s c o l l e c t e d 

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

e l e m e n t s i n c l u d i n g : Au, As , Sb, Mo, Ag, Cu, Pb, Zn, N i , Cr and 

Co. T a b l e 2 c o n t a i n s a l i s t of summary s t a t i s t i c s f o r t h e s e 



T a b l e 2 . Summary t a b l e of g e o c h e m i s t r y f o r t i l l s a m p l e s . 

SAND TILL ON PRECAMBRIAN TERRAIN 

Au As Sb Mo Ag Cu Pb Zn Ni Cr Co 

TOTAL 78 79 79 79 79 79 79 79 79 79 79 
MAX 11 1.8 - 0 . 1 -10 -2 57 23 133 108 245 23 
MIN -2 - 1 - 0 . 1 -10 -2 10 -10 47 11 36 9 
MEAN NA NA NA NA NA 26 NA 73 24 57 13 
STD NA NA NA NA NA 9 NA 19 14 27 3 

SURFACE SAND TILL ON PALEOZOIC TERRAIN 

Au As Sb Mo Ag Cu Pb Zn Ni Cr Co 

TOTAL 28 28 28 28 28 28 28 28 28 28 28 
MAX 5 1.9 0 .2 -10 -2 29 17 71 105 133 14 
MIN -2 -1 - 0 . 1 -10 -2 12 -10 40 15 35 8 
MEAN NA NA NA NA NA 21 NA 50 36 76 10 
STD NA NA NA NA NA 4 NA 8 16 23 1 

OLDER SILT TILL ON PALEOZOIC TERRAIN 

Au As Sb Mo Ag Cu Pb Zn Ni Cr Co 

TOTAL 11 11 11 12 11 11 11 12 11 11 11 
MAX 11 1.5 0 .15 -10 -2 26 11 69 63 155 12 
MIN -2 - 1 - 0 . 1 -10 -2 11 -10 27 29 67 5 
MEAN NA NA NA NA NA 21 NA 51 44 105 10 
STD NA NA NA NA NA 4 NA 12 10 27 2 



e l e m e n t s . The g e o c h e m i c a l d a t a b a s e d e v e l o p e d from t h i s s t u d y 

i s c o n t a i n e d i n Appendix C. T h i s i n f o r m a t i o n compl imen t s t h e 

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

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

g e o c h e m i s t r y w i t h i n t h e r e p o r t a r e a and can be u s e d t o b e t t e r 

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

Hydrogeo logy 

Some g e n e r a l i z a t i o n s can be made w i t h r e g a r d t o 

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

t h e r e p o r t a r e a . W i t h i n t h e s h i e l d p o r t i o n of t h e r e p o r t 

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

p r o d u c t i v e a q u i f e r s . These d e p o s i t s a r e w e l l s o r t e d , l a c k 

e x c e s s i v e f i n e s and a r e r e l a t i v e l y e x t e n s i v e . They a r e 

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

d i r e c t l y o v e r l i e e i t h e r b e d r o c k o r t i l l . 

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

f a c i e s of s u b a q u a t i c f a n s , a c o n f i n i n g l a y e r of s i l t a n d / o r 

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

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

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

s u b a q u a t i c f an d e p o s i t s . Coa r se t e x t u r e d , g l a c i o f l u v i a l 

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

v e r y f i n e s a n d s and s i l t s which i n t u r n g i v e way t o w e l l 

l a m i n a t e d , f a i r l y impermeab le s i l t s and c l a y s . C o a r s e 

t e x t u r e d c o n d u i t d e p o s i t s may u n d e r l i e t h e s e impermeab le 



s e d i m e n t s and c o n n e c t t h e s u b a q u a t i c fan a q u i f e r s 

h y d r o g e o l o g i c a l l y . 

W i t h i n t h e Simcoe Up land , t h e s u b s u r f a c e s t r a t i g r a p h y i s 

much more complex ( F i g u r e 5 , back p o c k e t , Appendix A ) . 

However, t h e r e a r e some g e n e r a l i z a t i o n s t h a t can be made w i t h 

r e g a r d s t o h y d r o g e o l o g y . These g e n e r a l i z a t i o n s a r e b a s e d 

p r i m a r i l y on i n f o r m a t i o n o b t a i n e d from s o n i c b o r e h o l e d a t a and 

s u r f i c i a l g e o l o g i c a l mapp ing . Three and p o s s i b l y 4 i m p o r t a n t 

a q u i f e r s have b e e n i d e n t i f i e d w i t h i n t h e Simcoe U p l a n d . The 

l o w e r 2 o r 3 a r e c o n f i n e d by e i t h e r t i l l o r f i n e - t e x t u r e d 

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

The u p p e r a q u i f e r i s u n c o n f i n e d and o c c u r s i n e i t h e r 

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

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

s o r t e d , c l e a n and have a h i g h w a t e r - b e a r i n g c a p a c i t y . The 

u n d e r l y i n g , s u r f a c e , s andy t i l l , however , i s r e l a t i v e l y 

p e r m e a b l e and , o n l y l o c a l l y , s e r v e s t o p e r c h t h e w a t e r t a b l e . 

The s e c o n d a q u i f e r from t h e s u r f a c e c o n s i s t s of w e l l 

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

s a n d y , s u r f a c e t i l l and be low by a s i l t y t i l l . T h i s s a n d u n i t 

r a n g e s from l e s s t h a n 1 m t h i c k on L a f o n t a i n e H i l l t o 16 m 

t h i c k a l o n g t h e w e s t c o a s t of t h e P e n e t a n g u i s h e n e P e n i n s u l a 

and g r e a t e r t h a n 40 m t h i c k on t h e e a s t e r n s i d e of t h e 

p e n i n s u l a . T h i s a q u i f e r a p p e a r s t o be r e g i o n a l l y w i d e s p r e a d , 

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

Where t h e s i l t y t i l l o u t c r o p s on t h e s i d e s of u p l a n d s of t h e 

P e n e t a n g u i s h e n e P e n i n s u l a , s p r i n g s f low o u t a l o n g i t s u p p e r 



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

s o u t h e a s t f l a n k s of L a f o n t a i n e H i l l a s w e l l a s a l o n g t h e 

s o u t h e a s t e r n f l a n k s of an u p l a n d be tween Macey Lake and 

Thunder Bay. 

The t h i r d a q u i f e r down h a s b e e n i d e n t i f i e d a c r o s s t h e 

e n t i r e P e n e t a n g u i s h e n e P e n i n s u l a . I t c o n s i s t s of a f i n i n g 

upward s equence of c l e a n , w e l l s o r t e d , g l a c i o l a c u s t r i n e s a n d s 

and p e b b l y s ands t o w e l l l a m i n a t e d s i l t s and sandy s i l t s . I t 

i s c o n f i n e d above by t h e s i l t y t i l l and be low by a r e l a t i v e l y 

i m p e r m e a b l e , d e n s e , sand t i l l . I n b o r e h o l e P 9 2 - 0 1 , t h i s 

a q u i f e r i s a t i t s t h i n n e s t . I t c o n s i s t s of 0 .3 m of p o o r l y 

s o r t e d , s i l t y , medium t o c o a r s e s a n d . I n b o r e h o l e P 9 2 - 0 3 , t h e 

s a n d i s n e a r l y 50 m t h i c k and c o n s i s t s p r i m a r i l y of w e l l 

bedded f i n e t o c o a r s e s a n d . I n b o r e h o l e P92-02 , t h i s u n i t i s 

i n t e r r u p t e d by a t h i n d i a m i c t l a y e r wh ich may s u g g e s t t h e 

p r e s e n c e of a f o u r t h a q u i f e r . Where t h i s d i a m i c t o n h a s b e e n 

i d e n t i f i e d i n o t h e r b o r e h o l e s , i t r e s t s d i r e c t l y on b e d r o c k . 

Samples of s u b t i l l s t r a t i f i e d u n i t s from t h e s o n i c 

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

a n a l y s i s . The g r a i n s i z e d i s t r i b u t i o n of t h e sand f r a c t i o n of 

t h e s e s amples i s p r e s e n t e d i n Appendix D. T h i s i n f o r m a t i o n 

w i l l h e l p t o b e t t e r c h a r a c t e r i z e t h e a q u i f e r s of t h e r e p o r t 

a r e a and a s s i s t w a t e r w e l l d r i l l e r s i n t h e i r d e t e r m i n a t i o n of 

s c r e e n s i z e s t o be u s e d f o r t h e p r o d u c i n g w e l l s . 
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APPENDIX A 

SONIC BOREHOLE LOGS 



B o r e h o l e P 9 2 - 0 1 
UTM C o o r d i n a t e s : 586225 m E; 4959600 m N 
C o l l a r E l e v a t i o n : 229-244 m a s l 

0 . 0 - 2 . 1 m - w e l l bedded , p e b b l y , f i n e t o medium s a n d . 

2 . 1 - 5 . 8 m - w e l l bedded , s a n d y g r a v e l and g r a v e l l y s a n d . 

5 . 8 - 1 7 . 4 m - w e l l bedded , p e b b l y and p e b b l e - f r e e , f i n e t o 
medium sand w i t h m i n o r , s i l t y , f i n e t o v e r y f i n e 
s a n d . 

- t h i n , l i g h t , b u f f - g r e y , s a n d y , d i a m i c t o n l a y e r s 
a t 7 . 6 , 1 4 . 3 , 1 5 . 5 and 1 7 . 1 m. 

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

1 7 . 4 - 2 2 . 6 m - w e l l bedded , g r a v e l l y t o p e b b l y , f i n e t o medium 
sand and p e b b l e - f r e e , f i n e t o medium s a n d , 

- l o w e r 2 m c o n t a i n s a b u n d a n t s i l t . 

2 2 . 6 - 2 9 . 0 m - w e l l l a m i n a t e d , s andy s i l t , s i l t y , v e r y f i n e sand 
and v e r y f i n e s a n d . 

2 9 . 0 - 4 8 . 2 m - w e l l bedded , f i n e t o medium sand w i t h some l a y e r s 
of s i l t y , v e r y f i n e s a n d and p e b b l y , f i n e t o 
medium s a n d . 

4 8 . 2 - 6 0 . 0 m - w e l l bedded , p e b b l y , f i n e t o c o a r s e sand w i t h 
some l a y e r s of p e b b l e - f r e e , medium t o v e r y f i n e 
s a n d . 

6 0 . 0 - 6 1 . 0 m - w e l l l a m i n a t e d , f i n e t o medium s a n d . 

6 1 . 0 - 6 7 . 1 m - o r a n g y - b r o w n t o m o t t l e d , l i g h t , o rangy-brown and 
b u f f - g r e y t o l i g h t b u f f - g r e y s i l t y , v e r y f i n e 
sand t o sandy s i l t t i l l , 

- t h i n bed of s l i g h t l y p e b b l y , f i n e t o v e r y f i n e 
s and be tween 6 1 . 3 t o 6 1 . 6 m. 

- u p p e r 3 m of u n i t a p p e a r s o x i d i z e d ( w e a t h e r e d ? ) . 
- c o n t a i n s a h i g h p r o p o r t i o n of P a l e o z o i c c a r b o n a t e 

c l a s t s (85%). 

6 7 . 1 - 6 7 . 4 m - m a s s i v e , p o o r l y s o r t e d , s i l t y , medium t o c o a r s e 
s and ( d i r t y ) . 

6 7 . 4 - 8 0 . 5 m - l i g h t , g r e y - b r o w n , s i l t y s a n d t i l l . 
- c o n t a i n s a m o d e r a t e l y h i g h p r o p o r t i o n of 

P a l e o z o i c c a r b o n a t e c l a s t s (60-75%). 

8 0 . 5 - 8 7 . 8 m - b e d r o c k . 
- m o d e r a t e l y w e a t h e r e d , m a f i c i n t r u s i v e ( e c l o g i t e ) . 
-minor d i s s e m i n a t e d p y r i t e and q u a r t z v e i n i n g . 



B o r e h o l e P92-02 
UTM C o o r d i n a t e s : 580275 m E; 4958100 m N 
C o l l a r E l e v a t i o n : 305-320 xn a s l 

0 . 0 - 1 3 . 1 m - l i g h t , o l i v e - g r e y , p e b b l y , s i l t y s and t i l l w i t h 
t h i n i n t e r b e d s of s i l t and v e r y f i n e sand a t 4 . 6 
and 6 .7 m. 

- t i l l c o n t a i n s an e q u a l p r o p o r t i o n of P r e c a m b r i a n 
and P a l e o z o i c c l a s t s . 

1 3 . 1 - 1 5 . 2 m - l a m i n a t e d s i l t w i t h some c l a y . 
-numerous p e b b l e - s i z e d r o p s t o n e s . 

1 5 . 2 - 1 8 . 3 m - l i g h t , b u f f - g r e y , p e b b l y , s i l t y s and t i l l . 
- c o n t a i n s a m o d e r a t e l y h i g h p r o p o r t i o n of 

P a l e o z o i c c a r b o n a t e c l a s t s (70%). 

1 8 . 3 - 1 9 . 5 m - s a n d y , p e b b l e g r a v e l . 
- t h i n l a y e r of sandy d i a m i c t o n n e a r b a s e of u n i t . 

1 9 . 5 - 2 1 . 3 m - g r e y , s t o n e - p o o r , s a n d y s i l t t i l l . 
- c o n t a i n s a h i g h p r o p o r t i o n of P a l e o z o i c c a r b o n a t e 

c l a s t s (85%). 

2 1 . 3 - 2 7 . 1 m - w e l l l a m i n a t e d , s i l t w i t h t h i n i n t e r b e d s of 
l i g h t , b u f f - g r e y , s t o n e - p o o r , s andy s i l t t i l l . 

2 7 . 1 - 3 5 . 1 m - w e l l l a m i n a t e d , s i l t and s a n d y s i l t . 
-one t h i n l a y e r of s a n d y s i l t t i l l be tween 3 1 . 7 
and 3 2 . 0 m. 

3 5 . 1 - 3 8 . 4 m - i n t e r b e d d e d , l a m i n a t e d , s i l t and m a s s i v e , g r e y -
brown, c l a y e y s i l t t i l l . 

- t i l l and s i l t o c c u r i n e q u a l p r o p o r t i o n s . 

3 8 . 4 - 4 7 . 2 m - b r o w n - g r e y t o g r e y , g r i t t y , c l a y e y s i l t t i l l . 
- c o n t a i n s a h i g h p r o p o r t i o n of P a l e o z o i c c a r b o n a t e 

c l a s t s (80-85%). 

4 7 . 2 - 7 2 . 8 m - w e l l bedded , s i l t and s a n d y s i l t g r a d i n g down t o 
f i n e t o medium sand w i t h some s i l t . 

7 2 . 8 - 7 3 . 2 m - g r e y , p e b b l y , s i l t y s a n d t i l l . 
- c o n t a i n s a m o d e r a t e l y h i g h p r o p o r t i o n of 

P r e c a m b r i a n c l a s t s (60 -65%) . 

7 3 . 2 - 1 0 6 . 7 m - w e l l bedded , v e r y f i n e , f i n e and medium sand 
w i t h some p e b b l y l a y e r s and minor s i l t . 



B o r e h o l e P92-03 
UTM C o o r d i n a t e s : 580880 xn E; 4959400 xn N 
C o l l a r E l e v a t i o n : 244-259 xn a s l 

0 . 0 - 1 . 5 m - f i l l . 

1 . 5 - 1 4 . 0 m - w e l l b e d d e d , f i n e t o v e r y f i n e s a n d . 

1 4 . 0 - 1 4 . 3 m - p e b b l y , f i n e t o medium s a n d . 

1 4 . 3 - 1 7 . 4 m - w e l l b e d d e d , f i n e t o v e r y f i n e sand w i t h some 
medium s a n d . 

1 7 . 4 - 1 8 . 6 m - m a s s i v e , s andy s i l t g r a d i n g down t o w e l l 
l a m i n a t e d s i l t y c l a y , 

-some i c e - r a f t e d d e b r i s . 

1 8 . 6 - 2 3 . 2 m - w e l l l a m i n a t e d , v e r y f i n e s a n d g r a d i n g down t o 
s i l t w i t h some sandy s i l t . 

2 3 . 2 - 2 5 . 9 m - l i g h t , b u f f - g r e y , s t o n e - p o o r , s i l t y , v e r y f i n e 
s a n d t i l l . 

- c o n t a i n s a m o d e r a t e l y h i g h p r o p o r t i o n of 
P r e c a m b r i a n c l a s t s (60%). 

2 5 . 9 - 2 6 . 4 m - w e l l b e d d e d , f i n e s and and p e b b l y f i n e s a n d . 

2 6 . 4 - 2 8 . 7 m - w e l l l a m i n a t e d , v e r y f i n e s a n d g r a d i n g down t o 
s i l t and sandy s i l t . 

2 8 . 7 - 3 2 . 9 m - i n t e r b e d d e d , g r e y t o l i g h t , g r e y - b r o w n , s t o n e -
p o o r , s a n d y s i l t t i l l and w e l l l a m i n a t e d s i l t , 
s andy s i l t and s i l t y v e r y f i n e s a n d , 

- t i l l l a y e r s c o n t a i n a h i g h p r o p o r t i o n of 
P a l e o z o i c c a r b o n a t e c l a s t s (75%). 

3 2 . 9 - 3 6 . 6 m - w e l l l a m i n a t e d , v e r y f i n e s a n d g r a d i n g down t o 
w e l l l a m i n a t e d s i l t and c l a y w i t h some i c e - r a f t e d 
d e b r i s . 

3 6 . 6 - 4 1 . 8 m - w e l l b e d d e d , medium t o c o a r s e s a n d , f i n e t o v e r y 
f i n e s a n d and sandy s i l t t o s i l t , 

- a few p e b b l y h o r i z o n s . 

4 1 . 8 - 8 1 . 7 m - w e l l b e d d e d , f i n e t o v e r y f i n e sand w i t h some 
s i l t y , v e r y f i n e sand and s i l t l a y e r s . 



B o r e h o l e P92-04 
UTM C o o r d i n a t e s : 568940 m E; 4955850 m N 
C o l l a r E l e v a t i o n : 177-183 m a s l 

0 . 0 - 5 . 2 m - w e l l bedded , p e b b l e g r a v e l and sandy g r a v e l w i t h 
some g r a v e l l y s a n d . 

5 . 2 - 8 . 2 m - g r e y t o b u f f - g r e y , p e b b l y , s i l t y s and t i l l . 
- c o n t a i n s a m o d e r a t e l y h i g h p r o p o r t i o n of 

P r e c a m b r i a n c l a s t s (60%). 

8 . 2 - 2 4 . 4 m - w e l l bedded , medium, f i n e and v e r y f i n e s and w i t h 
some l a y e r s of s i l t y , v e r y f i n e s a n d , 

- a few g r i t s and s m a l l g r a n u l e s n o t i c e d n e a r b a s e 
of u n i t . 

2 4 . 4 - 2 8 . 0 m - b u f f - g r e y , s t o n e - p o o r , c l a y e y s i l t t i l l . 
- c o n t a i n s a h i g h p r o p o r t i o n of P a l e o z o i c c a r b o n a t e 

c l a s t s . 

2 8 . 0 - 4 7 . 5 m - w e l l b e d d e d , f i n e t o v e r y f i n e s and w i t h some 
l a y e r s of s i l t y , v e r y f i n e s a n d and s i l t and 
m i n o r c l a y . 

- l o w e r 0 .3 m s l i g h t l y p e b b l y . 

4 7 . 5 - 5 3 . 8 m - l i g h t , g r e y - b r o w n , p e b b l y , s a n d y s i l t t i l l . 
- c o n t a i n s a v e r y h i g h p r o p o r t i o n of P a l e o z o i c 

c l a s t s . 

5 3 . 8 - 5 9 . 7 m - b e d r o c k . 
- s l i g h t l y f o s s i l i f e r o u s , d o l o m i t i c l i m e s t o n e . 



B o r e h o l e P92-06 
UTM C o o r d i n a t e s : 569700 m E; 4959525 m N 
C o l l a r E l e v a t i o n : 251-259 m a s l 

0 . 0 - 1 3 . 4 m - i n t e r b e d d e d . f i n e t o v e r y f i n e s a n d , p e b b l y t o 
c o b b l y , f i n e t o medium s a n d , p e b b l e t o c o b b l e 
g r a v e l and g r e y - b r o w n t o b u f f - g r e y , p e b b l y , 
s i l t y , v e r y f i n e s and t i l l , 

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

- t i l l l a y e r s c o n t a i n a m o d e r a t e l y h i g h p r o p o r t i o n 
of P r e c a m b r i a n c l a s t s (60-70%) 

1 3 . 4 - 5 0 . 9 m - w e l l b e d d e d , p e b b l y , f i n e t o medium s a n d and 
p e b b l e t o c o b b l e g r a v e l w i t h mino r v e r y f i n e sand 
and s i l t y , v e r y f i n e s a n d , 

-most of t h i s u n i t was e x t r e m e l y d r y and r e q u i r e d 
s m a l l amounts of w a t e r f o r d r i l l i n g , 

-much of t h i s u n i t shows s i g n s of b e i n g d i s t u r b e d 
by d r i l l i n g ( i . e . w a s h i n g , s o r t i n g , removal of 
f i n e s ) . 



APPENDIX B 

GRAIN SIZE AND CARBONATE DATA 

G r a i n s i z e d i s t r i b u t i o n d e t e r m i n e d by h y d r o m e t e r and s e i v e 

t e c h n i q u e s u s i n g ASTM g u i d e l i n e s . C a r b o n a t e c o n t e n t s 

d e t e r m i n e d by C h i t t i c k a p p a r a t u s . 



SAMPLE 
NUMBER 

DEPTH 
(M) 

NORTHING 
(M) 

EASTING 
(M) 

MATERIAL SAND 
% 

SILT 
% 

CLAY 
% 

CARB 
% 

CA/DO 

H-15 SURFACE 5039250 621900 e o l i a n 94 6 0 
H-26 SURFACE 5033050 623400 t i l l 75 23 2 1 0 .3 
H-28 SURFACE 5031650 625350 t i l l 70 28 2 1 0.2 
H-62 SURFACE 5028300 629400 t i l l 68 31 1 1 0 .3 
H-65 SURFACE 5026700 630200 t i l l 62 36 2 1 1.0 
H-89 SURFACE 5022950 626750 t i l l 76 22 2 1 0 .5 
H-94 SURFACE 5014650 621700 t i l l 67 29 4 1 0 .2 
H-119 SURFACE 5035200 632650 t i l l 75 24 1 1 0 .3 
H-124 SURFACE 5032050 637150 t i l l 70 28 2 2 0.4 
H-125 SURFACE 5031950 636950 t i l l 69 29 2 1 0 .7 
H-148 SURFACE 5028400 633700 t i l l 75 24 1 2 0.4 
H-151 SURFACE 5026800 637000 t i l l 72 26 2 1 0 .2 
H-158 SURFACE 5023800 634800 t i l l 71 28 1 1 0.2 
H-163 SURFACE 5023300 636650 t i l l 66 32 2 2 0.4 
H-169 SURFACE 5022600 640750 t i l l 70 29 1 1 0.2 
H-173 SURFACE 5022300 641850 t i l l 70 28 2 1 0.2 
H-174 SURFACE 5021300 639350 t i l l 59 40 1 1 0.2 
H-179 SURFACE 5025250 641100 t i l l 69 28 3 2 0 .7 
H-180 SURFACE 5026550 645500 t i l l 74 25 1 1 0.2 
H-181 SURFACE 5027150 645400 t i l l 58 41 1 0 0 .0 
H-187 SURFACE 5022400 645400 t i l l 76 23 1 1 0 .5 
H-193 SURFACE 5024150 652250 t i l l 72 27 1 1 0 .3 
H-195 SURFACE 5021200 654050 t i l l 58 40 2 2 0 .7 
H-196 SURFACE 5020550 653750 t i l l 60 38 2 1 0.2 
H-198 SURFACE 5018450 651750 t i l l 65 33 2 2 0.4 
H-201 SURFACE 5023800 629600 t i l l 64 35 1 2 0.4 
H-203 SURFACE 5023300 630400 t i l l 62 37 1 2 0.4 
H-206 SURFACE 5020250 629950 t i l l 63 35 2 2 0.4 
H-221 SURFACE 5014600 634600 t i l l 75 24 1 0 1.0 
H-239 SURFACE 5017200 637300 t i l l 80 19 1 1 0 .3 
H-240 SURFACE 5017700 636750 t i l l 77 23 0 0 1.0 
H-244 SURFACE 5012500 639100 t i l l 59 37 4 1 0 .3 
H-246 SURFACE 5015300 642700 t i l l 75 23 2 2 0 .5 
H-251 SURFACE 5019700 643650 t i l l 68 31 1 1 0 .7 
H-263 SURFACE 5034500 639350 t i l l 63 33 4 1 1.0 
H-302 SURFACE 5019900 651200 t i l l 51 47 2 1 0.4 
H-304 SURFACE 5018250 650300 t i l l 74 24 2 2 0 .7 
H-307 SURFACE 5015600 650650 t i l l 62 36 2 1 0 .3 
H-318 SURFACE 5013900 655750 t i l l 64 35 1 1 0 .5 
H-320 SURFACE 5025350 653750 t i l l 75 23 2 2 0 .7 
H-324 SURFACE 5029950 653050 t i l l 70 28 2 2 0.4 
H-330 SURFACE 5035100 654600 t i l l 83 15 2 1 0 .3 
B-2 SURFACE 5002400 649250 t i l l 68 31 1 0 1.0 
B-4 SURFACE 5007200 651650 t i l l 68 30 2 1 0.2 
B-7 SURFACE 5010700 657150 t i l l 72 26 2 1 0.2 
B-9 SURFACE 5003250 657300 t i l l 69 29 2 1 0 .3 
B-11 SURFACE 5001900 649900 t i l l 70 28 2 2 0 . 1 
B-17 SURFACE 4994700 655550 t i l l 74 24 2 1 0.2 
B-18 SURFACE 4988700 636350 clay- 2 43 55 
B-23 SURFACE 4992750 642800 t i l l 71 27 2 1 0 .3 



SAMPLE 
NUMBER 

DEPTH 
(M) 

NORTHING 
(M) 

EASTING 
(M) 

MATERIAL SAND 
% 

SILT 
% 

CLAY 
% 

CARB 
% 

CA/DO 

B-26 SURFACE 4992900 645050 t i l l 67 31 2 1 0 .2 
B-35 SURFACE 4989950 653200 t i l l 74 24 2 1 0 .2 
B-44 SURFACE 5003200 624000 t i l l 75 23 2 2 0 .4 
B-45 SURFACE 5004400 625800 t i l l 70 28 2 2 0 .4 
B-47 SURFACE 5004750 621200 t i l l 61 36 3 2 0 .4 
B-54 SURFACE 5009450 620550 t i l l 69 28 3 2 0 .3 
B-71 SURFACE 4990100 631650 t i l l 38 56 6 1 0 .3 
B-101 SURFACE 5006800 649100 t i l l 58 39 3 1 0 . 1 
B-106 SURFACE 5012000 651550 t i l l 72 26 2 1 0 . 1 
B-107 SURFACE 5009950 648550 t i l l 60 38 2 0 0 .0 
B-108 SURFACE 5007150 646400 t i l l 70 29 1 1 0 .7 
B-109 SURFACE 5008250 645900 t i l l 69 29 2 0 0 .0 
B-112 SURFACE 5005950 647300 t i l l 67 32 1 2 0 .6 
B-113 SURFACE 5003500 646800 t i l l 69 29 2 2 0 .4 
B-124 SURFACE 4995950 635900 t i l l 76 23 1 2 0 .5 
B-130 SURFACE 5002700 639350 t i l l 68 30 2 1 0 .3 
B-131 SURFACE 5003700 637100 t i l l 64 33 3 2 0 .4 
B-133 SURFACE 5006200 639200 t i l l 74 24 2 2 0 .4 
B-137 SURFACE 5009950 637650 t i l l 68 31 1 1 0 .2 
B-138 SURFACE 5010000 643600 t i l l 74 24 2 1 1.0 
B-153 SURFACE 4995800 626250 t i l l 66 32 2 1 0 .3 
B-165 SURFACE 4985600 620100 t i l l 80 19 1 1 0 .2 
B-166 SURFACE 4986800 620200 t i l l 63 33 4 1 0 .3 
CI -9 SURFACE 4956100 577850 t i l l 74 20 6 1 0 .5 
CI-12 SURFACE 4956350 577350 t i l l 67 25 8 16 0 .9 
CI -33 SURFACE 4958050 572350 t i l l 71 25 4 2 0 .7 
CI -42 SURFACE 4957400 568250 t i l l 71 23 6 15 0 .7 
CI -52 SURFACE 4956850 570400 t i l l 29 59 12 16 1.3 
CI -57 SURFACE 4956200 569650 t i l l 67 26 7 15 1.0 
C I - 6 1 SURFACE 4959800 569050 t i l l 62 30 8 31 1.0 
CI-67A SURFACE 4962700 571700 t i l l 77 18 5 1 0 .5 
CI-67B SURFACE 4962700 571700 t i l l 79 16 5 2 0.4 
CI-67C SURFACE 4962700 571700 t i l l 35 56 9 11 0 .9 
CI-67D SURFACE 4962700 571700 t i l l 28 55 17 25 2 . 0 
CI -72 SURFACE 4960250 573300 t i l l 12 70 18 17 2 . 0 
CI -80 SURFACE 4961600 578850 t i l l 22 42 36 38 3 . 8 
CI -83 SURFACE 4961100 577600 t i l l 86 10 4 3 1.4 
CI-84 SURFACE 4960950 577850 t i l l 80 13 7 14 0 .7 
CI-84D SURFACE 4960950 577850 t i l l 80 13 7 14 0 .7 
CI-94 SURFACE 4961600 575600 t i l l 22 47 31 
CI -108 SURFACE 4955350 578700 t i l l 72 21 7 13 0 .9 
CI-113A SURFACE 4956650 580100 t i l l 70 24 6 32 7 .2 
CI-113B SURFACE 4956650 580100 t i l l 44 44 12 32 4 . 9 
CI-122 SURFACE 4958100 580650 t i l l 33 49 18 34 3 . 8 
CI-122D SURFACE 4958100 580650 t i l l 33 50 17 34 3 . 7 
CI-129A SURFACE 4957900 577450 t i l l 67 26 7 17 0 .9 
CI-129B SURFACE 4957900 577450 t i l l 26 56 18 31 3 .2 
CI-129C SURFACE 4957900 577450 t i l l 62 31 7 25 1.6 
CI -133 SURFACE 4959850 580350 t i l l 80 16 4 13 1.1 
CI -165 SURFACE 4961400 883800 t i l l 70 23 7 10 0 .5 



SAMPLE 
NUMBER 

DEPTH 
(M) 

NORTHING 
(M) 

EASTING 
(M) 

MATERIAL SAND 
% 

SILT 
% 

CLAY 
% 

CARB 
% 

CA/DO 

C I - 1 6 6 SURFACE 4 9 6 1 3 0 0 5 8 3 6 5 0 t i l l 62 29 9 14 0 . 6 
C I - 1 7 1 SURFACE 4 9 5 8 6 0 0 5 8 2 2 0 0 t i l l 10 68 22 26 2 . 6 
C I - 1 7 2 SURFACE 4 9 6 7 0 5 0 5 8 0 9 5 0 t i l l 34 53 13 27 1 .4 
C I - 1 7 5 SURFACE 4 9 6 0 4 5 0 5 8 8 2 5 0 t i l l 66 26 8 17 0 . 2 
C I - 1 7 7 SURFACE 4 9 6 1 8 0 0 5 8 5 5 5 0 t i l l 55 36 9 7 0 . 4 
C I - 1 7 9 SURFACE 4 9 5 9 9 0 0 5 8 8 7 5 0 t i l l 45 4 3 12 13 0 . 5 
C I - 1 8 1 SURFACE 4 9 5 9 7 0 0 5 8 6 7 5 0 t i l l 68 24 8 17 0 . 5 
C I - 1 8 4 SURFACE 4 9 5 6 3 3 0 5 8 6 5 0 0 t i l l 60 34 6 16 0 . 3 
C I - 1 8 9 SURFACE 4 9 5 6 1 0 0 5 7 0 3 0 0 t i l l 42 49 9 16 0 . 9 
C I - 2 0 2 SURFACE 4 9 5 5 7 0 0 5 9 7 1 0 0 t i l l 65 25 10 3 1 0 . 3 
C I - 2 0 3 SURFACE 4 9 5 5 8 5 0 5 9 8 9 0 0 t i l l 56 36 8 42 0 . 3 
C I - 2 0 8 A SURFACE 4 9 5 6 1 5 0 5 9 3 2 0 0 t i l l 57 36 7 25 1 .0 
C I - 2 0 8 B SURFACE 4 9 5 6 1 5 0 5 9 3 2 0 0 t i l l 35 52 13 53 2 . 7 
C I - 2 0 9 SURFACE 4 9 5 6 4 0 0 5 9 2 8 0 0 t i l l 44 47 9 36 0 . 8 
C I - 2 0 9 D SURFACE 4 9 5 6 4 0 0 5 9 2 8 0 0 t i l l 44 46 10 36 0 . 9 
C I - 2 1 1 SURFACE 4 9 6 2 0 5 0 5 6 9 7 0 0 t i l l 48 36 16 22 1 . 1 
C I - 2 1 2 SURFACE 4 9 5 9 0 0 0 5 7 0 1 0 0 t i l l 75 17 8 10 0 . 4 
G-2 SURFACE 4 9 5 6 2 5 0 6 2 6 4 0 0 t i l l 42 45 13 3 0 . 3 
G - 1 4 2 SURFACE 4 9 8 3 2 5 0 6 3 4 2 0 0 t i l l 76 2 1 3 1 0 . 7 
G - 1 4 8 SURFACE 4 9 6 7 2 0 0 6 4 0 7 0 0 t i l l 68 26 6 2 0 . 4 
G - 1 7 6 SURFACE 4 9 7 7 5 0 0 6 4 0 2 0 0 t i l l 70 28 2 1 0 . 5 
G - 1 7 7 SURFACE 4 9 8 2 7 0 0 6 3 9 2 0 0 t i l l 67 29 4 2 0 . 4 
P - 4 1 SURFACE 4 9 7 8 7 0 0 5 9 8 1 5 0 t i l l 70 25 5 1 0 . 5 
P - 4 2 SURFACE 4 9 7 7 6 0 0 5 9 9 3 0 0 t i l l 70 25 5 2 0 . 6 
P - 4 7 SURFACE 4 9 5 7 7 5 0 6 0 2 5 5 0 t i l l 60 30 10 24 0 . 9 
P - 5 6 SURFACE 4 9 8 3 1 0 0 6 0 2 0 0 0 t i l l 7 1 27 2 1 0 . 0 
P - 1 1 5 SURFACE 4 9 7 0 6 5 0 5 9 7 9 5 0 t i l l 74 22 4 2 0 . 6 
P - 1 1 5 D SURFACE 4 9 7 0 6 5 0 5 9 7 9 5 0 t i l l 78 18 4 
P - 0 1 - 0 1 7 . 6 - 7 . 9 4 9 5 9 6 0 0 5 8 6 2 2 5 t i l l 65 22 13 57 2 . 1 
P - 0 1 - 0 2 1 4 . 3 - 1 4 . 8 4 9 5 9 6 0 0 5 8 6 2 2 5 t i l l 70 19 1 1 4 5 1 .4 
P - 0 1 - 0 3 1 8 . 3 - 1 9 . 2 4 9 5 9 6 0 0 5 8 6 2 2 5 s a n d 65 3 1 4 
P - 0 1 - 0 4 23 .2 4 9 5 9 6 0 0 5 8 6 2 2 5 s a n d 63 34 3 
P - 0 1 - 0 5 27 .4 4 9 5 9 6 0 0 5 8 6 2 2 5 s i l t 18 77 5 
P - 0 1 - 0 6 2 7 . 7 - 2 9 . 0 4 9 5 9 6 0 0 5 8 6 2 2 5 s a n d 95 2 3 
P - 0 1 - 0 7 3 8 . 4 - 3 8 . 7 4 9 5 9 6 0 0 5 8 6 2 2 5 s a n d 95 2 3 
P - 0 1 - 0 8 4 2 . 7 4 9 5 9 6 0 0 5 8 6 2 2 5 s a n d 90 5 5 
P - 0 1 - 0 9 4 7 . 5 4 9 5 9 6 0 0 5 8 6 2 2 5 s a n d 79 16 5 
P - 0 1 - 1 0 59 . 7 4 9 5 9 6 0 0 5 8 6 2 2 5 s a n d 95 1 4 
P - 0 1 - 1 1 6 0 . 8 4 9 5 9 6 0 0 5 8 6 2 2 5 t i l l 6 1 30 9 5 0 . 7 
P - 0 1 - 1 2 6 1 . 0 4 9 5 9 6 0 0 5 8 6 2 2 5 t i l l 54 34 12 4 1 2 . 6 
P - 0 1 - 1 3 6 1 . 6 - 6 2 . 5 4 9 5 9 6 0 0 5 8 6 2 2 5 t i l l 42 44 14 4 6 2 . 6 
P - 0 1 - 1 4 6 3 . 1 4 9 5 9 6 0 0 5 8 6 2 2 5 t i l l 28 6 1 1 1 36 1 . 5 
P - 0 1 - 1 5 6 6 . 6 4 9 5 9 6 0 0 5 8 6 2 2 5 t i l l 32 5 1 17 4 1 2 . 4 
P - 0 1 - 1 6 7 1 . 6 4 9 5 9 6 0 0 5 8 6 2 2 5 t i l l 53 4 1 6 2 1 1 . 1 
P - 0 1 - 1 7 7 7 . 1 4 9 5 9 6 0 0 5 8 6 2 2 5 t i l l 49 35 16 4 8 3 . 1 
P - 0 2 - 0 1 9 . 4 4 9 5 8 1 0 0 5 8 0 2 7 5 t i l l 59 36 5 14 0 . 3 
P - 0 2 - 0 2 14 . 8 4 9 5 8 1 0 0 5 8 0 2 7 5 s i l t 13 72 15 
P - 0 2 - 0 3 17 .4 4 9 5 8 1 0 0 5 8 0 2 7 5 t i l l 48 4 1 1 1 23 1 .4 
P - 0 2 - 0 5 2 0 . 4 4 9 5 8 1 0 0 5 8 0 2 7 5 t i l l 23 50 27 33 3 . 2 
P - 0 2 - 0 6 2 5 . 5 4 9 5 8 1 0 0 5 8 0 2 7 5 t i l l 23 53 24 3 1 2 . 8 



SAMPLE 
NUMBER 

DEPTH 
(M) 

NORTHING 
(M) 

EASTING 
(M) 

MATERIAL SAND 
% 

SILT 
% 

CLAY 
% 

CARB 
% 

CA/DO 

P - 0 2 - 0 7 3 1 . 7 - 3 2 . 0 4958100 580275 t i l l 26 51 23 30 2 . 7 
P - 0 2 - 0 8 4 1 . 8 4958100 580275 t i l l 27 40 33 37 3 . 7 
P - 0 2 - 0 9 44 .8 4958100 580275 t i l l 27 40 33 35 1.9 
P - 0 2 - 1 0 5 7 . 0 4958100 580275 s i l t 14 76 10 
P - 0 2 - 1 1 7 2 . 8 - 7 3 .2 4958100 580275 t i l l 66 24 10 27 3 . 3 
P - 0 2 - 1 2 82 .3 4958100 580275 sand 97 1 2 
P - 0 2 - 1 3 9 1 . 9 - 9 2 .5 4958100 580275 sand 95 1 4 
P - 0 2 - 1 4 104 . 7 4958100 580275 sand 97 0 3 
P - 0 3 - 0 1 5 .2 4959400 580880 sand 91 6 3 
P - 0 3 - 0 2 23 .5 4959400 580880 t i l l 68 26 6 15 0 .6 
P - 0 3 - 0 3 2 8 . 7 - 2 8 . 8 4959400 580880 t i l l 31 53 16 27 1.5 
P - 0 3 - 0 4 3 0 . 5 4959400 580880 t i l l 29 54 17 26 1.6 
P - 0 3 - 0 5 3 1 . 5 4959400 580880 t i l l 26 50 24 27 2 . 1 
P - 0 3 - 0 6 32 .0 4959400 580880 t i l l 24 54 22 26 1.9 
P - 0 3 - 0 7 3 8 . 6 - 3 9 .3 4959400 580880 sand 87 8 5 
P - 0 3 - 0 8 60 .4 4959400 580880 sand 86 11 3 
P - 0 3 - 0 9 66 .4 4959400 580880 sand 79 18 3 
P - 0 3 - 1 0 79 .9 4959400 580880 sand 89 8 3 
P - 0 4 - 0 1 6 .4 4955850 568940 t i l l 55 37 8 16 0 .7 
P - 0 4 - 0 2 1 1 . 3 4955850 568940 sand 98 0 2 
P - 0 4 - 0 3 20 . 1 4955850 568940 sand 45 51 4 
P -04 -04 2 3 . 8 4955850 568940 sand 91 8 1 
P - 0 4 - 0 5 2 6 . 4 4955850 568940 t i l l 16 61 23 28 2 .4 
P - 0 4 - 0 6 4 5 . 1 4955850 568940 sand 93 4 3 
P - 0 4 - 0 7 48 .2 4955850 568940 t i l l 41 42 17 17 2 . 3 
P - 0 4 - 0 8 5 0 . 4 4955850 568940 t i l l 35 48 17 55 1.0 
P - 0 4 - 0 9 5 0 . 6 - 5 3 . 8 4955850 568940 t i l l 33 48 19 43 1.5 
P - 0 5 - 0 1 8 . 5 - 8 . 7 4959525 569700 t i l l 57 32 11 25 2 .4 
P - 0 5 - 0 2 1 0 . 1 - 1 0 . 5 4959525 569700 t i l l 70 23 7 21 1.5 



APPENDIX C 

GEOCHEMISTRY DATA 

Geochemica l a n a l y s e s were p e r f o r m e d on t h e s i l t and c l a y 

f r a c t i o n (-63 μm) of s u r f a c e t i l l s a m p l e s u s i n g an aqua r e g i a 

d i g e s t i o n and t h e f o l l o w i n g f i n i s h e s : 

Au: AAS Flame 

A s : AAS H y d r i d e 

S b : AAS H y d r i d e 

Mo: AAS Flame 

Ag: AAS Flame 

Cu: AAS Flame 

P b : AAS Flame 

Zn: ICP OES 

N i : AAS Flame 

C r : AAS Flame 

Co: AAS Flame 



SAMPLE 
NUMBER 

NORTHING 
(M) 

EASTING 
(M) 

Au 
PPB 

As 
PPM 

Sb 
PPM 

Mo 
PPM 

Ag 
PPM 

Cu 
PPM 

Pb 
PPM 

Zn 
PPM 

Ni 
PPM 

Cr 
PPM 

Co 
PPM 

H-26 5033050 623400 -2 1.7 - 0 . 1 0 -10 -2 23 15 90 19 44 11 
H-28 5031650 625350 -2 - 1 . 0 -0 .10 -10 -2 22 13 62 17 36 12 
H-62 5028300 629400 -2 - 1 . 0 -0 .10 -10 -2 14 12 56 11 69 10 
H-65 5026700 630200 -2 - 1 . 0 - 0 . 1 0 -10 -2 20 13 52 13 43 9 
H-89 5022950 626750 -2 - 1 . 0 - 0 . 1 0 -10 -2 32 13 74 15 36 11 
H-94 5014650 621700 -2 - 1 . 0 - 0 . 1 0 -10 -2 57 13 112 30 49 16 
H-119 5035200 632650 -2 - 1 . 0 - 0 . 1 0 -10 -2 21 12 56 16 46 13 
H-124 5032050 637150 -2 - 1 . 0 - 0 . 1 0 -10 -2 29 12 120 25 64 20 
H-125 5031950 636950 -2 - 1 . 0 - 0 . 1 0 -10 -2 22 15 60 13 37 9 
H-148 5028400 633700 3 - 1 . 0 - 0 . 1 0 -10 -2 10 13 47 12 38 9 
H-151 5026800 637000 -2 - 1 . 0 -0 .10 -10 -2 27 11 68 19 41 11 
H-158 5023800 634800 -2 - 1 . 0 - 0 . 1 0 -10 -2 40 14 73 18 39 12 
H-163 5023300 636650 -2 - 1 . 0 - 0 . 1 0 -10 -2 42 12 86 25 51 12 
H-169 5022600 640750 -2 - 1 . 0 - 0 . 1 0 -10 -2 20 -10 78 20 58 14 
H-173 5022300 641850 -2 - 1 . 0 -0 .10 -10 -2 27 11 133 19 54 18 
H-174 5021300 639350 -2 - 1 . 0 -0 .10 -10 -2 18 12 57 14 45 11 
H-179 5025250 641100 -2 - 1 . 0 - 0 . 1 0 -10 -2 43 14 103 26 54 15 
H-180 5026550 645500 -2 - 1 . 0 - 0 . 1 0 -10 -2 28 14 62 18 51 13 
H-181 5027150 645400 -2 - 1 . 0 - 0 . 1 0 -10 -2 14 14 50 15 49 12 
H-187 5022400 645400 -2 - 1 . 0 - 0 . 1 0 -10 -2 29 12 72 22 61 14 
H-193 5024150 652250 -2 - 1 . 0 -0 .10 -10 -2 20 12 68 21 52 15 
H-195 5021200 654050 -2 - 1 . 0 - 0 . 1 0 -10 -2 30 11 72 20 51 13 
H-196 5020550 653750 -2 - 1 . 0 - 0 . 1 0 -10 -2 22 13 67 20 49 13 
H-198 5018450 651750 -2 - 1 . 0 - 0 . 1 0 -10 -2 25 13 60 17 48 11 
H-201 5023800 629600 -2 - 1 . 0 - 0 . 1 0 -10 -2 33 12 74 20 52 12 
H-203 5023300 630400 -2 - 1 . 0 -0 .10 -10 -2 19 12 50 15 42 9 
H-206 5020250 629950 -2 - 1 . 0 -0 .10 -10 -2 19 13 50 15 42 9 
H-221 5014600 634600 -2 - 1 . 0 -0 .10 -10 -2 28 14 70 18 46 14 
H-239 5017200 637300 -2 - 1 . 0 - 0 . 1 0 -10 -2 33 15 86 20 48 14 
H-240 5017700 636750 -2 1.2 - 0 . 1 0 -10 -2 37 14 84 21 51 13 
H-244 5012500 639100 -2 1.1 - 0 . 1 0 -10 -2 41 13 96 30 58 14 
H-246 5015300 642700 -2 - 1 . 0 - 0 . 1 0 -10 -2 34 14 86 21 46 11 
H-251 5019700 643650 -2 - 1 . 0 - 0 . 1 0 -10 -2 30 14 62 20 56 12 
H-263 5034500 639350 -2 - 1 . 0 - 0 . 1 0 -10 -2 26 15 78 17 48 12 
H-302 5019900 651200 -2 - 1 . 0 - 0 . 1 0 -10 -2 30 12 66 32 91 14 
H-304 5018250 650300 -2 - 1 . 0 - 0 . 1 0 -10 -2 24 13 56 19 49 12 
H-307 5015600 650650 -2 - 1 . 0 -0 .10 -10 -2 43 17 72 25 65 13 
H-318 5013900 655750 -2 - 1 . 0 -0 .10 -10 -2 28 12 105 21 80 18 
H-320 5025350 653750 -2 - 1 . 0 -0 .10 -10 -2 22 14 64 20 44 13 
H-324 5029950 653050 -2 - 1 . 0 - 0 . 1 0 -10 -2 38 12 62 47 42 17 
H-330 5035100 654600 -2 - 1 . 0 - 0 . 1 0 -10 -2 19 14 100 22 56 13 
B-2 5002400 649250 3 - 1 . 0 - 0 . 1 0 -10 -2 25 12 72 18 51 13 
B-4 5007200 651650 -2 - 1 . 0 - 0 . 1 0 -10 -2 18 12 69 15 46 12 
B-7 5010700 657150 -2 - 1 . 0 - 0 . 1 0 -10 -2 15 13 70 18 54 13 
B-9 5003250 657300 -2 - 1 . 0 - 0 . 1 0 -10 -2 36 11 121 32 65 20 
B - l l 5001900 649900 -2 - 1 . 0 - 0 . 1 0 -10 -2 18 12 71 22 49 15 
B-17 4994700 655550 -2 - 1 . 0 - 0 . 1 0 -10 -2 25 14 104 25 58 19 
B-23 4992750 642800 -2 - 1 . 0 - 0 . 1 0 -10 -2 24 14 62 15 39 11 
B-26 4992900 645050 -2 - 1 . 0 -0 .10 -10 -2 18 -10 56 18 48 12 
B-35 4989950 653200 -2 - 1 . 0 - 0 . 1 0 -10 -2 28 -10 132 51 80 23 
B-44 5003200 624000 -2 - 1 . 0 - 0 . 1 0 -10 -2 18 13 54 15 52 10 



SAMPLE 
NUMBER 

NORTHING 
(M) 

EASTING 
(M) 

Au 
PPB 

As 
PPM 

Sb 
PPM 

Mo 
PPM 

Ag 
PPM 

Cu 
PPM 

Pb 
PPM 

Zn 
PPM 

Ni 
PPM 

Cr 
PPM 

Co 
PPM 

B-45 5004400 625800 -2 - 1 . 0 -0 .10 -10 -2 19 13 66 14 45 10 
B-47 5004750 621200 -2 - 1 . 0 - 0 . 1 0 -10 -2 28 16 84 25 52 14 
B-54 5009450 620550 -2 - 1 . 0 - 0 . 1 0 -10 -2 36 17 76 23 43 12 
B-71 4990100 631650 -2 - 1 . 0 -0 .10 -10 -2 15 12 60 16 41 9 
B-101 5006800 649100 -2 - 1 . 0 - 0 . 1 0 -10 -2 46 14 83 47 55 15 
B-106 5012000 ,651550 -2 - 1 . 0 - 0 . 1 0 -10 -2 34 11 91 24 53 15 
B-107 5009950 648550 -2 - 1 . 0 - 0 . 1 0 -10 -2 21 11 59 16 46 10 
B-108 5007150 646400 -2 - 1 . 0 - 0 . 1 0 -10 -2 18 12 59 13 41 9 
B-109 5008250 645900 -2 - 1 . 0 - 0 . 1 0 -10 -2 28 12 74 18 50 12 
B-112 5005950 647300 -2 - 1 . 0 - 0 . 1 0 -10 -2 14 11 52 15 48 11 
B-113 5003500 646800 -2 - 1 . 0 - 0 . 1 0 -10 -2 11 -10 50 11 41 10 
B-124 4995950 635900 -2 - 1 . 0 - 0 . 1 0 -10 -2 23 13 78 23 51 20 
B-130 5002700 639350 -2 - 1 . 0 - 0 . 1 0 -10 -2 23 12 65 18 50 12 
B-131 5003700 637100 -2 - 1 . 0 - 0 . 1 0 -10 -2 38 11 73 27 53 16 
B-133 5006200 639200 -2 - 1 . 0 - 0 . 1 0 -10 -2 40 12 80 32 64 15 
B-137 5009950 637650 -2 - 1 . 0 - 0 . 1 0 -10 -2 20 14 61 18 47 11 
B-138 5010000 643600 -2 - 1 . 0 - 0 . 1 0 -10 -2 13 -10 56 14 53 12 
B-153 4995800 626250 -2 - 1 . 0 - 0 . 1 0 -10 -2 20 13 67 17 46 11 
B-165 4985600 620100 -2 - 1 . 0 - 0 . 1 0 -10 -2 23 13 72 20 58 14 
B-166 4986800 620200 -2 - 1 . 0 -0 .10 -10 -2 27 11 74 19 53 11 
CI -9 4956100 577850 4 1.7 -0 .10 -10 -2 28 14 58 56 125 12 
CI -12 4956350 577350 -2 1.0 - 0 . 1 0 -10 -2 16 -10 50 40 98 10 
CI -33 4958050 572350 -2 1.3 - 0 . 1 0 -10 -2 15 -10 45 30 70 11 
CI -42 4957400 568250 -2 1.2 0 .19 -10 -2 20 13 50 36 78 11 
CI -52 4956850 570400 -2 1.1 - 0 . 1 0 -10 -2 24 -10 58 56 128 13 
CI -57 4956200 569650 3 - 1 . 0 - 0 . 1 0 -10 -2 21 -10 48 35 74 10 
C I - 6 1 4959800 569050 -2 1.3 - 0 . 1 0 -10 -2 25 10 43 35 84 8 
CI-67A 4962700 571700 -2 - 1 . 0 - 0 . 1 0 -10 -2 26 10 51 34 72 11 
CI-67B 4962700 571700 -2 - 1 . 0 - 0 . 1 0 -10 -2 29 11 50 31 73 10 
CI-67C 4962700 571700 -2 - 1 . 0 - 0 . 1 0 -10 -2 22 -10 54 43 90 11 
CI-67D 4962700 571700 -2 - 1 . 0 - 0 . 1 0 -10 -2 26 -10 61 63 155 11 
CI -72 4960250 573300 11 1.4 0 .15 -10 -2 25 -10 69 35 84 8 
CI -80 4961600 578850 -2 1.3 - 0 . 1 0 -10 -2 19 -10 47 36 87 9 
CI -83 4961100 577600 5 1.6 0 .13 -10 -2 23 12 50 30 67 11 
CI-84 4960950 577850 -2 - 1 . 0 - 0 . 1 0 -10 -2 22 11 47 22 58 9 
CI-84D 4960950 577850 -2 - 1 . 0 - 0 . 1 0 -10 -2 21 11 47 22 57 9 
CI -108 4955350 578700 -2 1.0 - 0 . 1 0 -10 -2 22 -10 53 23 56 11 
CI-113A 4956650 580100 -2 - 1 . 0 0 .14 -10 -2 12 -10 41 15 42 9 
CI-113B 4956650 580100 2 - 1 . 0 -0 .10 -10 -2 15 -10 45 40 98 10 
CI -122 4958100 580650 8 1.4 - 0 . 1 0 -10 -2 21 -10 45 46 115 9 
CI-122D 4958100 580650 -2 1.4 - 0 . 1 0 -10 -2 20 -10 45 46 116 9 
CI-129A 4957900 577450 -2 - 1 . 0 - 0 . 1 0 -10 -2 17 -10 42 23 50 9 
CI-129B 4957900 577450 2 1.1 - 0 . 1 0 -10 -2 19 -10 41 52 130 9 
CI-129C 4957900 577450 3 1.3 - 0 . 1 0 -10 -2 19 -10 42 42 103 9 
CI -133 4959850 580350 -2 1 .1 0 .17 -10 -2 22 -10 49 46 110 9 
CI -165 4961400 883800 -2 1.2 - 0 . 1 0 -10 -2 26 -10 71 39 99 12 
CI -166 4961300 583650 5 1.1 - 0 . 1 0 -10 -2 26 -10 68 35 82 12 
C I - 1 7 1 4958600 582200 -2 1.5 0 . 1 1 -10 -2 26 -10 69 56 137 12 
CI -172 4967050 580950 4 1 .1 0 .12 -10 -2 22 -10 47 46 116 11 
CI -175 4960450 588250 -2 - 1 . 0 -0 .10 -10 -2 22 -10 44 29 59 9 
CI -177 4961800 585550 3 - 1 . 0 -0 .10 -10 -2 18 11 57 28 58 10 



SAMPLE 
NUMBER 

NORTHING 
(M) 

EASTING 
(M) 

Au 
PPB 

As 
PPM 

Sb 
PPM 

Mo 
PPM 

Ag 
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Cu 
PPM 

Pb 
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Zn 
PPM 

Ni 
PPM 

Cr 
PPM 

Co 
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CI-179 4959900 588750 3 1.0 - 0 . 1 0 -10 -2 20 11 62 35 74 11 
C I - 1 8 1 4959700 586750 -2 - 1 . 0 -0 .10 -10 -2 19 17 46 27 59 9 
CI-184 4956330 586500 -2 - 1 . 0 - 0 . 1 0 -10 -2 13 10 42 19 45 8 
CI-189 4956100 570300 -2 1.0 - 0 . 1 0 -10 -2 20 -10 50 30 62 10 
CI-202 4955700 597100 -2 1.2 - 0 . 1 0 -10 -2 22 -10 45 32 105 9 
CI -203 4955850 598900 -2 - 1 . 0 -0 .10 -10 -2 21 -10 44 26 66 8 
CI-208A 4956150 593200 -2 1.0 - 0 . 1 0 -10 -2 23 -10 52 37 82 10 
CI-208B 4956150 593200 -2 - 1 . 0 - 0 . 1 0 -10 -2 11 -10 27 29 67 5 
CI-209 4956400 592800 2 1.6 -0 .10 -10 -2 18 -10 40 36 81 8 
CI-209D 4956400 592800 -2 1.6 - 0 . 1 0 -10 -2 17 -10 40 36 81 7 
C I - 2 1 1 4962050 569700 -2 1.9 - 0 . 1 0 -10 -2 22 11 53 40 89 11 
CI -212 4959000 570100 -2 1.3 -0 .10 -10 -2 25 -10 51 34 65 10 
G-2 4956250 626400 4 1.0 -0 .10 -10 -2 22 -10 66 105 35 14 
G-142 4983250 634200 8 - 1 . 0 -0 .10 -10 -2 13 13 60 35 91 11 
G-148 4967200 640700 11 1.8 - 0 . 1 0 -10 -2 42 23 97 60 136 15 
G-176 4977500 640200 2 - 1 . 0 -0 .10 -10 -2 23 14 58 33 76 10 
G-177 4982700 639200 3 - 1 . 0 - 0 . 1 0 -10 -2 10 13 51 27 64 11 
P -41 4978700 598150 3 - 1 . 0 -0 .10 -10 -2 40 15 68 108 245 14 
P-42 4977600 599300 -2 - 1 . 0 -0 .10 -10 -2 26 15 69 38 83 12 
P-47 4957750 602550 5 - 1 . 0 0 .20 -10 -2 23 12 56 55 133 11 
P-56 4983100 602000 -2 - 1 . 0 - 0 . 1 0 -10 -2 36 16 66 41 93 12 
P-115 4970650 597950 - 1 . 0 - 0 . 1 0 -10 -2 19 13 60 51 123 11 
P-115D 4970650 597950 -2 - 1 . 0 -0 .10 -10 -2 19 13 60 51 123 11 
P 9 2 - 0 1 - 0 1 4959600 586225 -6 2 18 -10 28 28 7 
P92-01-02 4959600 586225 -6 2 18 -10 28 24 8 
P 9 2 - 0 1 - 1 1 4959600 586225 -6 -2 27 14 63 58 15 
P92-01-12 4959600 586225 -6 -2 18 -10 38 33 9 
P 9 2 - 0 1 - 1 3 4959600 586225 -6 -2 14 -10 32 28 8 
P92-01-14 4959600 586225 -6 -2 13 -10 36 14 8 
P 9 2 - 0 1 - 1 5 4959600 586225 -6 -2 15 -10 37 23 8 
P 9 2 - 0 1 - 1 6 4959600 586225 -6 -2 20 -10 48 35 12 
P 9 2 - 0 1 - 1 7 4959600 586225 -6 -2 11 -10 27 23 6 
P 9 2 - 0 2 - 0 1 4958100 580275 -6 -2 15 12 51 19 10 
P92 -02 -03 4958100 580275 -6 -2 19 10 50 28 10 
P92 -02 -05 4958100 580275 -6 -2 18 -10 46 31 9 
P92 -02 -06 4958100 580275 -6 -2 19 10 50 27 10 
P92-02 -07 4958100 580275 -6 2 18 -10 46 28 10 
P92-02 -08 4958100 580275 -6 -2 21 -10 52 31 10 
P92-02-09 4958100 580275 -6 -2 19 -10 48 38 9 
P 9 2 - 0 2 - 1 1 4958100 580275 -6 2 18 -10 31 18 8 
P92-03-02 4959400 580880 -6 2 18 10 52 20 11 
P92 -03 -03 4959400 580880 -6 -2 21 -10 60 39 13 
P92-03-04 4959400 580880 -6 -2 19 -10 58 29 12 
P92 -03 -05 4959400 580880 -6 -2 24 -10 65 30 14 
P92-03 -06 4959400 580880 -6 -2 22 -10 64 32 13 
P 9 2 - 0 4 - 0 1 4955850 568940 -6 2 17 -10 51 23 12 
P 9 2 - 0 4 - 0 5 4955850 568940 -6 -2 18 -10 48 34 11 
P 9 2 - 0 4 - 0 7 4955850 568940 -6 -2 14 -10 28 19 7 
P92 -04 -08 4955850 568940 -6 -2 13 -10 33 17 7 
P92-04 -09 4955850 568940 -6 -2 17 -10 44 21 9 
P 9 2 - 0 5 - 0 1 4959525 569700 -6 -2 21 -10 49 51 13 
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SAMPLE 
NUMBER 

NORTHING 
(M) 

EASTING 
(M) 

Au 
PPB 

As 
PPM 

Sb 
PPM 

Mo 
PPM 

Ag 
PPM 

Cu 
PPM 

Pb 
PPM 

Zn 
PPM 

Ni 
PPM 

Cr 
PPM 

Co 
PPM 

P 9 2 - 0 5 - 02 4959525 569700 -6 -2 28 -10 52 48 13 
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APPENDIX D 

AQUIFER AND AQUITARD GRAIN SIZE CHARACTERISTICS 

The s e d i m e n t d i s t r i b u t i o n of t h e s and f r a c t i o n of s t r a t i f i e d 

s e d i m e n t s a m p l e s c o l l e c t e d from t h e s o n i c d r i l l i n g p rog ram a r e 

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

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











CONVERSION FACTORS FOR MEASUREMENTS IN ONTARIO GEOLOGICAL 
SURVEY PUBLICATIONS 

Conversion from SI to Imperial Conversion from Imperial to SI 

SI Unit Multiplied by Gives Imperial Unit Multiplied by Gives 

LENGTH 
1 mm 0.039 37 inches 1 inch 25.4 mm 
1 cm 0.393 70 inches 1 inch 2.54 cm 
1 m 3.280 84 feet 1 foot 0304 8 m 
1 m 0.049 709 7 chains 1 chain 20.116 8 m 
1 km 0.621 371 miles (statute) 1 mile (statute) 1.609 344 km 

AREA 
1 cm 2 0.155 0 square inches 1 square inch 6.451 6 cm 2 

1 m 2 10.763 9 square feet 1 square foot 0.092 903 04 m 2 

1 km 2 0.386 10 square miles 1 square mile 2.589 988 km 2 

1 ha 2.471 054 acres 1 acre 0.404 685 6 ha 

VOLUME 
I cm 3 0.061 02 cubic inches 1 cubic inch 16387 064 cm 3 

1 m 3 35.314 7 cubic feet 1 cubic foot 0.028 316 85 m 3 

1 m 3 1.308 0 cubic yards 1 cubic yard 0.764 555 m 3 

CAPACITY 
1 L 1.759 755 pints 1 pint 0.568 261 L 
1 L 0.879 877 quarts 1 quart 1.136 522 L 
1 L 0.219 969 gallons 1 gallon 4.546 090 L 

MASS 
1 g 0.035 273 % ounces (avdp) 1 ounce (avdp) 28.349 523 g 
1 g 0.032 150 75 ounces (troy) 1 ounce (troy) 31.103 476 8 g 
1 kg 2.204 62 pounds (avdp) 1 pound (avdp) 0.453 592 37 kg 
1 kg 0.001 102 3 tons (short) 1 ton (short) 907.184 74 kg 
1 t 1.102 311 tons (short) 1 ton (short) 0.907 184 74 t 
1 kg 0.000 984 21 tons (long) 1 ton (long) 1016.046 908 8 kg 
1 t 0.984 206 5 tons (long) 1 ton (long) 1.016 046 908 8 t 

CONCENTRATION 
1 g/t 0.029 166 6 ounce (troy)/ 

ton (short) 
1 ounce (troy)/ 
ton (short) 

34.285 714 2 g/t 

1 g/t 0.583 333 33 pennyweights/ 
ton (short) 

1 pennyweight/ 
ton (short) 

1.714 285 7 g/t 

OTHER USEFUL CONVERSION FACTORS 

Multiplied by 
1 ounce (troy) per ton (short) 20.0 pennyweights per ton (short) 
1 pennyweight per ton (short) 0.05 ounces (troy) per ton (short) 

Note: Conversion factors wtxich arc in bold type ate exact. The conversion factors have been taken from or have 
been derived from factors given in the Metric Practice Guide for the Canadian Mining and Metallurgical Indus­
tries, published by the Mining Association of Canada in co-operation with the Coal Association of Canada. 
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LEGENDa 

PHANEROZOIC 

CENOZOIC 

QUATERNARY 

RECENT 

10 Modern a l l u v i u m : s a n d and s i l t w i t h d e t r i t a l o r g a n i c 
r e m a i n s . 

9 Swamp and o r g a n i c d e p o s i t s : p e a t and muck. 

PLEISTOCENE 

8 O l d e r a l l u v i u m : s a n d and s i l t , m i n o r g r a v e l ; o c c u r 
i n t e r r a c e r e m n a n t s . 

7 G l a c i o l a c u s t r i n e c o a r s e - g r a i n e d d e p o s i t s : f i n e t o 
v e r y f i n e s a n d , m i n o r p e b b l y s a n d and s i l t ; i n c l u d e s 
s a n d y , s u b a q u a t i c fan d e p o s i t s . 

6 G l a c i o l a c u s t r i n e f i n e - g r a i n e d d e p o s i t s : s i l t and 
c l a y , m i n o r s a n d ; m a s s i v e t o w e l l l a m i n a t e d . 

5 G l a c i o f l u v i a l o u t w a s h d e p o s i t s : u n d i f f e r e n t i a t e d 
s a n d and g r a v e l . 

5 a : f i n e t o c o a r s e s a n d , m i n o r g r a v e l . 
5 b : s a n d y g r a v e l t o g r a v e l . 

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

4 a : i n e s k e r s , kames and kame t e r r a c e s . 
4 b : i n s u b a q u a t i c f a n s ; may b e o v e r l a i n by t h i n 

d e p o s i t s of g l a c i o l a c u s t r i n e s a n d , s i l t and 
c l a y . 

3 T i l l : s i l t y f i n e t o v e r y f i n e s a n d w i t h v a r i a b l e 
s t o n e c o n t e n t ; low m a t r i x c a r b o n a t e c o n t e n t ; 
t y p i c a l l y l o o s e ; may c o n t a i n some b e d r o c k o u t c r o p s . 



2 B e d r o c k - d r i f t c o m p l e x : t h i n , d i s c o n t i n u o u s d r i f t 
c o v e r ; c o n t a i n s a r e a s of d r i f t g r e a t e r t h a n 1 m 
t h i c k , a l t h o u g h n o t l a r g e enough t o d e l i n e a t e a t t h e 
s c a l e of t h i s map. 

PRECAMBRIAN 

1 B e d r o c k : e x p o s e d o r w i t h v e r y t h i n d r i f t c o v e r 

a D e p o s i t s on t h i s s h e e t a r e mapped o n l y w h e r e t h e y r e a c h 
o n e m e t r e o r more i n t h i c k n e s s . T h i n n e r d e p o s i t s a r e n o t 
s h o w n . 



SYMBOLS 

Geological boundary (approximate). 

Glacial striae; direction of ice movement known or 
assumed; dot represents actual site location. 

Fluting 

Ice-contact slope. 

Trend of moraine crest. 

Bedrock escarpment. 

Wave-cut notch or shore bluff. 

Beach ridge or bar 

Small area of bedrock outcrop in areas of extensive 
drift cover. 

Parabolic dunes and blowout depressions. 

Sand and gravel pit. 

Bedrock quarry. 



SYMBOLS 

G e o l o g i c a l b o u n d a r y ( a p p r o x i m a t e ) 

G l a c i a l s t r i a e ; d i r e c t i o n of i c e 
movement known o r a s s u m e d ; d o t 
r e p r e s e n t s a c t u a l s i t e l o c a t i o n . 

F l u t i n g 

E s k e r r i d g e ; d i r e c t i o n of f low 
known o r a s s u m e d . 

I c e - c o n t a c t s l o p e 

K e t t l e d e p r e s s i o n 

T rend of m o r a i n e c r e s t 

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

Wave-cu t n o t c h o r s h o r e b l u f f 

P a r a b o l i c dune s and b l o w o u t 
d e p r e s s i o n s 

Smal l a r e a of b e d r o c k o u t c r o p i n 
a r e a s of e x t e n s i v e d r i f t c o v e r . 

Sand and g r a v e l p i t 



SOURCES OF INFORMATION 

Basemap derived from Map 31D/14 (Gravenhurst) of the National Topographic System. 
Contour interval 50 feet, scale 1:50 000. 

Aerial photography by the Ontario Ministry of Natural Resources, Toronto. 

Magnetic declination approximately 10° 13' in 1978. 

CREDITS 

Geology by A.F. Bajc, J.T. Paterson and assistants, 1991. 

Every possible effort has been made to ensure the accuracy of the information 
presented on this map; however, the Ontario Ministry of Northern Development and 
Mines does not assume any liability for errors that may occur. Users may wish to verify 
critical information. 

Issued 1992. 

The Ontario Ministry of Natural Resources and the District Municipality of Muskoka 
provided financial assistance to the field program of this project. 

Information on this publication may be quoted if credit is given. It is recommended that 
reference to this map be made in the following form: 

Bajc, A.F. and Paterson, J.T., 1992. Quaternary geology of the Gravenhurst area, 
southern Ontario; Ontario Geological Survey, Open File Map 195 , scale 1:50 000. 



F i g u r e 9 . S h o r e l i n e f e a t u r e s of t h e Simcoe U p l a n d . 



Figure 5. S u b s u r f a c e p ro f i l e a c r o s s the Pene tangu ishene Pen insu la . 



W a u b a s h e n e N ip i ss ing T r a n s g r e s s i o n Site Main Pol len 

Analyses by D. Siddiqi, Royal Ontario Museum 4 4 ° 4 7 ' N , 79° 4TW; ca. 190m a.s. l . 

F i g u r e 1 1 . Po l len d i a g r a m for t he N i p i s s i n g s i te n o r t h of 
W a u b a s h e n e . 
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Ontario 

Ministry of 
Northern Development 
and Mines 

Mines and Minerals Division 
Ontario Geological Survey 

• 

Open File Map 194 

Quaternary Geology of the 

Penetanguishene and Christian 
Island Areas 

Southern Ontario 

Scale 1:50 000 

UNEDITED MANUSCRIPT 
• 

This unedited Open File Map is presented for viewing in order to 
provide early access to recent geoscience mapping It will be 
available for on-request viewing and photocopying at the Resi­
dent Geologist's office - London, Resident Geologist's office-
Dorset, Ontario Geological Survey Mines Library - Sudbury, and the 
Mines and Minerals Information Centre Library - Toronto. Open File 
Maps are also available for sale at the Natural Resources Infor­
mation Centre. 

Information from this publication may be quoted if credit is given. It 
is recommended that reference to this map be made in the following 
form: 

Bajc, A.F. and Paterson, J.T. 1992. Quaternary geology of the 
Penetanguishene and Christian Island areas, southern Ontario; 
Ontario Geological Survey. Open File Map 194, scale 1:50 000. 

LEGEND3 

PHANEROZOIC 

CENOZOIC 

QUATERNARY 

RECENT 

17* Modern alluvial deposits: sand and silt; may contain detrital organic remains. 

16 Swamp and organic deposits: peat and muck. 

15* Older alluvial deposits: sand and silt, minor gravel; occur in terrace remnants. 

14 Lacustrine nearshore beach and bar deposits: sand and gravel. 

13 Lacustrine coarse-grained deposits: fine to very fine sand, minor pebbly sand 
and silt. 

12 Lacustrine fine-grained deposits: silt and clay, minor fine to very fine sand. 

PLEISTOCENE 

11 Eolian deposits: fine to very fine sand 

10 Glaciolacustrine nearshore beach and bar deposits: sand and gravel. 

9 Glaciolacustrine coarse-grained deposits: fine to very fine sand, minor pebbly 
sand and silt; includes sandy distal fades of subaquatic fans. 

8 Glaciolacustrine fine-grained deposits: silt and clay, minor fine to very fine sand; 
massive to well laminated. 

7 Glaciofluvial outwash deposits 
7a 4 : fine to coarse sand, minor gravel. 
7b : sandy gravel to gravel. 

6 Glaciofluvial ice-contact stratified drift deposits: sand, gravel, boulders, 
minor till 

6a: in eskers, kames and kame terraces. 
6b: in subaquatic fans; may be overlain by thin deposits of glaciolacustrine sand, 

silt and clay. 

5 Till 
5a: silty sand till rich in Precambrian rock fragments. 
5b: silty sand till rich in Paleozoic rock fragments. 

4 Older stratified drift 
4a: glaciofluvial sand and gravel. 
4b: glaciolacustrine sand, silt and clay. 

ORDOVICIAN 

3 Paleozoic bedrock: exposed or with very thin (<1 m) drift cover. 
-

PRECAMBRIAN 

2 Bedrock drift complex: thin, discontinuous drift cover in Precambrian terrain, 
contains areas of drift greater than 1 m thick, although not large enough to 
delineate at the scale of this map. 

1 Precambrian bedrock: exposed or with very thin (<1 m) drift cover. 

a Deposits on this sheet are mapped only where they reach one metre or more in 
thickness. Thinner deposits are not shown. 

* Unit not present on this map sheet. 

• 

SYMBOLS 

Geological boundary (approximate). 
t 

Glacial striae; direction of ice movement known or 
assumed; dot represents actual site location. 

Fluting 

• 

Ice-contact slope. 

Trend of moraine crest. 
-

Bedrock escarpment. 

Wave-cut notch or shore bluff. 

Beach ridge or bar 

Small area of bedrock outcrop in areas of extensive 
drift cover. 

Parabolic dunes and blowout depressions. 

Sand and gravel pit. 

Bedrock quarry. 

SOURCES OF INFORMATION 

Basemaps derived from Maps 31D/13 (Penetanguishene) and 41 A/16 (Christian Island) 
of the National Topographic System. Contour interval 50 feet (Penetanguishene area) 
and 25 feet (Christian Island area), scale 1:50 000. 

Aerial photography by the Ontario Ministry of Natural Resources, Toronto. 

Magnetic declination approximately 9°2V (Penetanguishene) in 1978 and 8P26' 
(Christian Island) in 1977. 
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CREDITS 

Geology by A.F. Bajc, J.T. Paterson and assistants, 1991. 

Every possible effort has been made to ensure the accuracy of the information 
presented on this map; however, the Ontario Ministry of Northern Development and 
Mines does not assume any liability for errors that may occur. Users may wish to verify 
critical information. 
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Issued 1992. 

The Ontario Ministry of Natural Resources and the District Municipality of Muskoka 
provided financial assistance to the field program of this project. 

Information on this publication may be quoted if credit is given. It is recommended that 
reference to this map be made in the following form: 

Bajc, A.F. and Paterson, J.T., 1992. Quaternary geology of the Penetanguishene and 
Christian Island areas, southern Ontario; Ontario Geological Survey, Open File Mapfi^, 
scale 1:50 000. 



CHRISTIAN ISLAND 
ONTARIO 

Seal . 1:50,000 £ch*ll« 

Produced by the SURVEYS A N D MAPPING BRANCH, 
DEPARTMENT OF ENERGY. MINES A N D RESOURCES. 
Updated from aerial photographs taken in 1976. Culture check 
1976 Published in 1979. 

Copies may be obtained from the Canada Map Office, 
Department of Energy, Mines and Resources, Ottawa, 
or your nearest map dealer. 

© 1 9 / 9 Her Maiesty the Queen in Right of Canada 
Department ol Energy, Mines and Resources. 

In format ion concerning location and piecise elevation nl bench 
marks can be obta ined by wri t ing to the geodet ic Survey, Surveys 
and Mapp ing Branch. Ot tawa 

CUNIUUK IN I tKVAl ¾ t t t l 

Hevat iuns in reel abuve Mean Sea level 

Noith An ie i i tan Datum 1 9 / / 

l i a n s v e i s t Mercalui Pioiei lion 

Dn peril ubtenu des lense ignements sur le lieu et I a l t i tude exacte des 
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