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

T h e Bay of F u n d y ( F i g . I) i s a f u n n e l - s h a p e d body of w a t e r l y i n g b e t w e e n Nova S c o t i a 
and t h e C a n a d i a n m a i n l a n d . T h e Bay of F u n d y p r o p e r i s 144 k i l o m e t r e s l o n g , 100 k i l o m e t r e s 
w i d e a t t h e b a s e . T h e n o r t h e a s t end b i f u r c a t e s i n to n o r t h e a s t - t r e n d i n g C h i g n e c t o Bay , and t h e 
e a s t - t r e n d i n g M i n a s B a s i n . T h e Bay h a s b e e n i n c i s e d in to t h e r e d c o n t i n e n t a l m u d s t o n e s a n d 
s a n d s t o n e s , and t h o l e i i t i c b a s a l t s of a T r i a s s i c h a l f - g r a b e n (Swi f t and L y a l l , 1968a). F u n d y w a s 
n a m e d R io R o n d o by 16th c e n t u r y P o r t u g u e s e n a v i g a t o r s w h o w e r e i m p r e s s e d by i t s e n o r m o u s 
t i d e s . F u n d y h a s t i d a l c u r r e n t s of 1. 5 t o 4 k n o t s in a w a t e r c o l u m n a v e r a g i n g 75 m e t r e s d e e p . 

T h e bulk of F u n d y ' s s e d i m e n t c o v e r w a s e m p l a c e d u n d e r s u b a e r i a l c o n d i t i o n s d u r i n g t h e 
r e p e a t e d g l a c i a l e p i s o d e s of t h e P l e i s t o c e n e , and t h e s e r e l i c t m a t e r i a l s a r e e v o l v i n g i n t o 
s e d i m e n t s a d j u s t e d t o t h e m o d e r n h y d r a u l i c r e g i m e . W h e r e t h i s p r o c e s s h a s r u n t o c o m p l e t i o n , 
t h e r e s u l t i n g d e p o s i t s b e a r t h e d i s t i n c t i v e i m p r e s s of a h igh e n e r g y t i d a l r e g i m e , a f a c i e s w h i c h 
h a s h e r e t o f o r e r e c e i v e d l i t t l e a t t e n t i o n in t h e - J i t e r a t u r e . 

FIGURE 1 - FIGURE 2 -
Bathymetry of the Bay of Fundy. Counterclockwise residual current system of tj ie 

Bay of Fundy. 

T i d e s 

T h e t i d e s of F u n d y a r e s e m i d i u r n a l and a n o m a l i s t i c ( m a r k e d l y h i g h e r d u r i n g t h e l u n a r 
p e r i g e e t h a n d u r i n g t h e l u n a r a p o g e e ) ; and F u n d y i s f a m o u s f o r t h e i r e n o r m o u s r a n g e . The 
e n t e r i n g t i d e a t t h e m o u t h h a s a m e a n r a n g e of 6. 4 m e t r e s ( G r a n d P a s s a g e , Nova S c o t i a ) and the 
r a n g e i n c r e a s e s t o 13 m e t r e s a t t h e h e a d of t h e m a i n Bay ( H a l l s H a r b o u r ) . T h e w o r l d ' s r e c o r d 
h igh t i d e s o c c u r a t B u r n t c o a t H e a d in t h e M i n a s B a s i n w h e r e n o r m a l ( P e r i g e a n ) s p r i n g t i d e s 
h a v e a r a n g e of 15. 4 m e t r e s . D u r i n g s p r i n g a n d a u t u m n , w h e n th.$ s u n i s in t h e e q u i n o x and the 
m o o n in p e r i g e e , m a x i m u m s p r i n g t i d e s o c c u r 0. 6 t o 3. 0 m e t r e s a b o v e n o r m a l . 

* M a n u s c r i p t r e c e i v e d D e c e m b e r 22, 1969. 
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T h e e n o r m o u s t i d e r a n g e is a c o n s e q u e n c e of t h e d i m e n s i o n s of t h e Bay. T h e B a y 
a v e r a g e s 75 m e t r e s d e e p . T h e c r i t i c a l l e n g t h f o r a s t a n d i n g o s c i l l a t i o n w i t h a node a t t h e 
m o u t h of t h e Bay and m a x i m u m a m p l i t u d e a t t h e h e a d i s g i v e n by t h e f o r m u l a . 

L = 1/4 T gd 

w h e r e T i s p e r i o d , g i s t h e a c c e l e r a t i o n of g r a v i t y , d i s t h e d e p t h , a n d L i s t h e c r i t i c a l l e n g t h 
( K i n g , 1963, p. 174). F u n d y ' s c r i t i c a l l e n g t h i s 296 k m w h i c h c l o s e l y a g r e e s w i t h t h e m e a s u r e d 
l e n g t h of 3 0 0 k m . T h e n a t u r a l p e r i o d pf the. Bay i s 6. 29 h o u r s w h i c h i s c l o s e t o one ha l f of t h e 
s e m i d i u r n a l p e r i o d , o r 6. 21 h o u r s . T h e c o n d i t i o n s f o r r e s o n a n c e a r e t h e r e f o r e a p p r o x i m a t e d , 
a n d t h e e n t e r i n g t i d a l w a v e i s a m p l i f i e d t o t h e po in t w h e r e c o n s t r u c t i v e i n t e r f e r e n c e i s b a l a n c e d 
by t i d a l f r i c t i o n . 

T h e t i d a l w a v e in F u n d y is t h e r e f o r e a s t a n d i n g w a v e r a t h e r t h a n t h e p r o g r e s s i v e w a v e 
f o u n d in s o m e o t h e r e m b a y m e n t s . C o n s e q u e n t l y , h i g h w a t e r i s a t t a i n e d n e a r l y s i m u l t a n e o u s l y 
t h r o u g h o u t t h e B a y , be ing on ly 24 m i n u t e s l a t e r a t t h e b i f u r c a t i o n t h a n a t t h e m o u t h of t h e Bay. 
A f t e r a n a l y s i n g t h e t i d e in F u n d y , a s a d a m p e d c o - o s c i l l a t i n g s y s t e m , H a r l e m a n (1966) n o t e s 
t h a t i t i s " n o t h i g h l y r e s o n a n t " in t h a t t h e a m p l i f i c a t i o n of t h e t i d e f r o m t h e o c e a n e n t r a n c e t o 
t h e h e a d of t h e Bay i s on ly 2 1/2 t i m e s . He p o i n t s out t h a t t h e e n t r a n c e t i d e a t C u t l e r , M a i n e i s 
4. 3 m e t r e s , and " h a s a l r e a d y u n d e r g o n e a p r i m a r y a m p l i f i c a t i o n d u e t o t h e s h o a l i n g e f f e c t of 
t h e c o n t i n e n t a l she l f a t t h e s e a w a r d e d g e of t h e Gulf of M a i n e . " S h o a l i n g i s a r e l a t i v e l y m i n o r 
c o n t r i b u t o r t o a m p l i f i c a t i o n of t h e t i d a l w a v e w i t h i n the Bay , a d d i n g . 3 t o . 6 in. t o t h e d i u r n a l 
s p r i n g t i d e s ( C a n a d i a n H y d r o g r a p h i c S u r v e y , A t l a n t i c C o a s t T i d e a n d C u r r e n t T a b l e s , 1966). 
T h e m a i n r e f l e c t i n g a r e a s of t h e t i d a l w a v e a p p e a r t o be C a p e H o p e w e l l In C h i g n e c t o Bay a n d 
S c o t t s Bay i n t h e M i n a s C h a n n e l . 

F u n d y ' s t i d a l w a v e m o v e s 96 k m ^ of w a t e r t h r o u g h i t s m o u t h t w i c e a d a y ( B o w d e n , 1962). 
T h e r e s u l t i n g t i d a l c u r r e n t s a r e p a r a l l e l t o t h e B a y ' s a x i s . At half f l o o d a n d m i d - d e p t h t h e y 
a v e r a g e 103 c m / s e c (2 k n o t s ) on t h e s o u t h s h o r e and 77 c m / s e c (1. 5 k n o t s ) on t h e n o r t h s h o r e . 
T h e d i f f e r e n c e in v e l o c i t i e s i s due t o t h e g e o s t r o p h i c e f f e c t on t h e t i d a l c u r r e n t s , w h i c h t e n d t o 
bank u p on t h e s o u t h s h o r e w h e n f l o o d i n g , and on t h e n o r t h s h o r e w h e n ebb ing . A s a r e s u l t , t h e 
s o u t h s h o r e e x p e r i e n c e s a 10 p e r c e n t h i g h e r h igh t i d e ( H a r l e m a n , 1966, p. 533) a n d l o w e r low 
t i d e w i t h c o r r e s p o n d i n g l y s t r o n g e r c u r r e n t s ; and t h e r e is a c o u n t e r - c l o c k w i s e s y s t e m of r e s i d u a l 
c u r r e n t s ( F i g . 2) w i t h v e l o c i t i e s of up t o . 2 k n o t s . 

T o w a r d s t h e h e a d of t h e Bay , s h o a l i n g and n a r r o w i n g r e t a r d t h e t i d a l w a v e , and c u r r e n t 
v e l o c i t i e s i n c r e a s e t o 206 c m / s e c (4. 0 k n o t s ) in t h e M i n a s C h a n n e l and u p t o 556 c m / s e c (11. 0 
k n o t s ) i n t h e M i n a s P a s s a g e ( C a m e r o n , 1961). D u r i n g s p r i n g t i d e s , c u r r e n t s r u n 30 t o 50 p e r -
c e n t f a s t e r ( F a r q u i i a r s o n , p e r s o n a l c o m m u n i c a t i o n ) . T h e c u r r e n t s m a i n t a i n an e s s e n t i a l l y 
c o n s t a n t s p e e d d o w n t o t h e v i s c o u s b o u n d a r y l a y e r , and a t m o s t p l a c e s t h e t i d e t u r n s a t t h e 
s u r f a c e a n d be low a t p r a c t i c a l l y t h e s a m e t i m e ( D a w s o n , 1908). 

SAMPLE NET 

BAY O F FUNDY 

BEDFORD INSTITUTE OF OCEANOGRAPHY, 6 4 

DALHOUSIE INSTITUTE OF OCEANOGRAPHY, 6 4 . 6 5 . 
'66 

FOBQEHON, '47, 51 

FIGURE 3 -

Sample net in the Bay of Fundy. 

J 
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B o t t o m S e d i m e n t 

G e n e r a l : 

B o t t o m s a m p l i n g of t h e Bay of F u n d y w a s c a r r i e d out by t h e A t l a n t i c O c e a n o g r a p h i c 
L a b o r a t o r y , B e d f o r d I n s t i t u t e a n d t h e D a l h o u s i e I n s t i t u t e of O c e a n o g r a p h y d u r i n g t h e p e r i o d 
1961 - 1966. S a m p l e s w e r e c o l l e c t e d on a 2 - k m s a m p l e g r i d w i t h i n t h e Bay of F u n d y p r o p e r , 
u s i n g a . 2 m ^ Van V e e n g r a b ( F i g . 3). T e x t u r a l f a c i e s of bottom s e d i m e n t s in t h e Bay of F u n d y 
i s s h o w n in F i g . 4 , 5. T h e " w a v e l e n g t h " of t e x t u r a l v a r i a t i o n is in s o m e a r e a s c o n s i d e r a b l y 
s h o r t e r t h a n c a n be r e s o l v e d by t h e s a m p l e g r i d . E a c h f a c i e s is n a m e d a f t e r t h e s e d i m e n t t y p e 
m o s t a b u n d a n t w i t h i n i t s m a r g i n s . F i g . 5 p r e s e n t s t h e p r o b a b i l i t y of f i n d i n g t h e n a m e s a k e 
s e d i m e n t t y p e w i t h i n e a c h t e x t u r a l p r o v i n c e . T h e p r o b a b i l i t y i s l o w e s t f o r t h e c o a r s e r s e d i m e n t s , 
a n d h i g h e s t f o r t h e f i n e s e d i m e n t s . 

FIGURE 5 - Probabi l i ty of sediment types in the 
Bay of Fundy. 
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T e x t u r a l p r o v i n c e s in t h e Bay of F u n d y f a l l i n to t h r e e m a i n g r o u p s . G r a v e l s f l o o r m o s t 
of t h e Bay . S a n d p r o v i n c e s o c c u r on t h e s o u t h w e s t a n d n o r t h e a s t s i d e , w h i l e m u d p r o v i n c e s a r e 
p r e s e n t on t h e n o r t h e a s t . 

G r a v e l : 

M e d i u m t o c o a r s e p e b b l e s a n d y g r a v e l s , and m u d d y s a n d y g r a v e l s c o v e r 58% of F u n d y ' s 
f l o o r . T h e y o c c u r m a i n l y b e l o w t h e 4 0 - m e t r e c o n t o u r , w h e r e t h e y a r e i m m u n e t o w a v e a c t i o n . 
Tho on* to t w o - k n o t t ida l c u r r e n t s a r e c a p a b l e of m o v i n g v e r y f i n e t o f i n e p e b b l e s , but t h e bulk 
of the Bay f l o o r gr&Tols havo m o d i a n d i a m e t e r s c o a r s e r t h a n t h i s , and a r e t h e r e f o r e p r e s u m a b l y 
r e l i c t f r o r t i P l e i s t o c e n e , h a v i n g been d e p o s i t e d a s o u t w a s h and t i l l d u r i n g l o w s t a n d s of t h e s e a . 

S a n d : 

S a n d s , g r a v e l l y s a n d s , and m u d d y s a n d s o c c u p y 21% of t h e Bay f l o o r . G r a i n s i z e is 
m e d i u m t o v e r y c o a r s e , e x c e p t in t h e v i c i n i t y of m u d d e p o s i t s , w h e r e it i s f i n e to v e r y f i ne . 
T w o m a j o r s a n d d e p o s i t s a r e p r e s e n t , one in a t r a n s v e r s e n o r t h - s o u t h band t o w a r d t h e h e a d of 
t h e B a y , a n d a s e c o n d t r a n s v e r s e band a c r o s s t h e e a s t e r n c o r n e r of t h e Bay. It i s p o s s i b l e t o 
s u g g e s t a v a r i e t y of r e a s o n s f o r t h e p r e s e n c e of t h e b a y h e a d s a n d body. T h e r e a s o n s a r e 
p r o b a b l y c o m p l e m e n t a r y r a t h e r t h a n m u t u a l l y e x c l u s i v e . T h e s a n d body p r o b a b l y s e r v e s a s a 
d e p o t f o r s a n d w i n n o w e d out of t h e u n d e r l y i n g g l a c i a l s e d i m e n t s by t h e m o r e i n t e n s e c u r r e n t s of 
t h e s o u t h e a s t s h o r e . T o the n o r t h it c o m p r i s e s a h y d r a u l i c a l l y - m a i n t a i n e d t r a n s i t i o n z o n e 
b e t w e e n t h e m u d d e p o s i t a t t h e m o u t h of C h i g n e c t o Bay and t h e g r a v e l s of c e n t r a l F u n d y . H o w e v e r , 
t h e m a i n m a s s of s a n d m a y be a n o u t w a s h d e l t a g e n e r a t e d by a l a t e P l e i s t o c e n e p e r i g l a c i a l r i v e r 
w h o s e c h a n n e l h a s b e e n d e t e c t e d by s u b - b o t t o m p r o f i l e s (Swi f t and L y a l l , 1968b), o r g e n e r a t e d 
by m e l t w a t e r f r o m a l a t e P l e i s t o c e n e l o c a l i c e c a p c e n t e r e d on s o u t h e r n Nova S c o t i a ( H i c k o x , 
1964) , o r by both . S u b - b o t t o m p r o f i l e s f r o m t h e s o u t h e a s t s i d e r e v e a l i r r e g u l a r s o l i t a r y s a n d 
w a v e s w i t h a m p l i t u d e s u p t o 2 m e t r e s l o c a l i z e d by b e d r o c k o r t i l l h i g h s . T h e s e h a v e a f l ood 
a s y m m e t r y . 

M u d : 

M u d s and m u d d y s e d i m e n t s o c c u p y 21% of t h e f l o o r of t h e Bay of F u n d y . T h e y o c c u r 
a l o n g t h e n o r t h e a s t s i d e of F u n d y f r o m C h i g n e c t o Bay t o G r a n d M a n a n I s l a n d . On s u b - b o t t o m 
p r o f i l e s , t h e y a r e w e l l s t r a t i f i e d and a c o u s t i c a l l y t r a n s p a r e n t . C o r e s a n d g r a b s a m p l e s 
i n d i c a t e a b u n d a n t i c e - r a f t e d c o b b l e s and p e b b l e s in u p p e r F u n d y m u d s . T h e m u d p r o v i n c e i s 
p r e s u m e d t o be l o c a l i z e d by t h e w e a k e r t i d a l c u r r e n t s of t h e n o r t h e a s t s i d e , and by t h e c o u n t e r -
c l o c k w i s e p a t t e r n of r e s i d u a l t i d a l c u r r e n t s . 

S u s p e n d e d S e d i m e n t 

G e n e r a l : 

D u r i n g t h e s p r i n g and s u m m e r of 1965, a d e t a i l e d s t u d y of t h e s u s p e n d e d s e d i m e n t s y s t e m 
of t h e B a y of F u n d y w a s u n d e r t a k e n by J . A. M i l l e r (1966). W a t e r s a m p l e s w e r e t a k e n 
t h r o u g h o u t t h e w a t e r c o l u m n a t bo th m i d - f l o o d and m i d - e b b t i d e s . A t o t a l of 263 w a t e r s a m p l e s 
w e r e t a k e n . B o t t o m s a m p l e s w e r e t a k e n a t e a c h c a m p l i n g s i t e . S e d i m e n t c o n c e n t r a t i o n w a s 
d e t e r m i n e d by f i l t e r i n g a o n e - l i t r e s a m p l e of w a t e r , a n d w e i g h i n g t h e r e s i d u e on t h e f i l t e r . 

FIGURE 6 -

Suspended sediment concentration in the 
Bay of Fundy, averaged through the water 
column and through the tidal cyc le. 
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S u s p e n d e d S e d i m e n t C o n c e n t r a t i o n : 

S e d i m e n t c o n c e n t r a t i o n in m i l l i g r a m s p e r l i t r e , a v e r a g e d t h r o u g h t h e w a t e r c o l u m n and 
t h r o u g h t h e t i d a l c y c l e , a r e shown in F i g . 6. C o n c e n t r a t i o n s of g r e a t e r t h a n 8 m g / 1 o c c u r 
a l o n g t h e n o r t h e a s t s i d e . C o n c e n t r a t i o n s u n d e r 4 m g / 1 o c c u r l o c a l l y on t h e s o u t h s i d e ; e l s e -
w h e r e i n t e r m e d i a t e c o n c e n t r a t i o n s e x i s t . A c o m p a r i s o n of m i d - f l o o d and m i d - e b b c o n c e n t r a t i o n 
m a p s i n d i c a t e s t h a t d u r i n g t h e ebb , h i g h - t u r b i d i t y w a t e r ( g r e a t e r t h a n 8 m g / 1 ) f r o m t h e h e a d of 
t h e B a y m o v e s s o u t h a n d w e s t t o w a r d t h e Gulf of M a i n e , w i t h t h e g r e a t e s t a d v a n c e o c c u r r i n g 
a l o n g t h e New B r u n s w i c k s h o r e . H i g h - t u r b i d i t y w a t e r a l s o a p p e a r s t o e n t e r t h e Bay f r o m t h e 
s o u t h w e s t s i d e of St . J o h n ' s H a r b o u r . 

D u r i n g t h e f l o o d t i d e , t h e d i s t r i b u t i o n of t u r b i d i t y i s c o m p l e x , w i t h m o d e r a t e l y t u r b i d 
w a t e r ( l e s s t h a n 4. 0 m g / 1 ) f o r c i n g w a t e r of h i g h e r t u r b i d i t y in n o r t h and e a s t w a r d d i r e c t i o n s . 
H i g h - t u r b i d i t y w a t e r ( g r e a t e r t h a n 8 m g / 1 ) o c c u r s a s a band t e n m i l e s w i d e a l o n g t h e n o r t h w e s t 
s h o r e , f r o m P a s s a m a q u o d d y Bay t o t h e h e a d of C h i g n e c t o Bay. 

S u s p e n d e d S e d i m e n t C o m p o s i t i o n : 

T h e s u s p e n d e d s e d i m e n t l oad i s c o m p o s e d of s a n d , s i l t , c l a y , p l a n k t o n , and o r g a n i c 
d e b r i s ; s i l t and o r g a n i c d e b r i s a r e t h e m a j o r c o m p o n e n t s . O r g a n i c c a r b o n c o m p r i s e s 0. 3 t o 
2. 65 p e r c e n t by w e i g h t of s u s p e n d e d m a t e r i a l s . X - r a y d i f f r a c t i o n r e c o r d i n g s i n d i c a t e t h e 
p r e s e n c e of i l l i t e , h a l l o y s i t e , k a o l i n i t e , q u a r t z , c h l o r i t e , f e l d s p a r , and c a l c i t e in s u s p e n d e d 
s e d i m e n t s , in t h a t o r d e r of a b u n d a n c e . 

T h e S u s p e n d e d S e d i m e n t S y s t e m : 

T h e s u s p e n d e d s e d i m e n t s y s t e m in t h e Bay of F u n d y i s a n o p e n s y s t e m . It c o n s i s t s of 
4 c o m p o n e n t s ; 1) a n o s c i l l a t i n g body of t u r b i d w a t e r , 2) a s u b s t r a t e t h a t e x c h a n g e s s e d i m e n t 
w i t h t h e o v e r l y i n g w a t e r m a s s , 3) m i n o r f r e s h , t u r b i d w a t e r input , and 4) m i n o r t u r b i d s a l t 
w a t e r o u t p u t in to t h e Gulf of M a i n e . T h e m u d f a c i e s of t h e n o r t h w e s t s h o r e is in a s t a t e of 
s h o r t - t e r m n e a r e q u i l i b r i u m w i t h the o v e r l y i n g w a t e r m a s s . Gra.b s a m p l i n g a t s l a c k t i d e s a t 
s o m e s t a t i o n s w i t h i n t h i s f a c i e s r e v e a l e d t h e p r e s e n c e of a l a y e r of h i g h l y f l u i d m u d a f e w 
c e n t i m e t r e s t h i c k t h a t a p p e a r e d t o h a v e s e t t l e d out a t t h a t t i m e . T h i s m a t e r i a l i s r e s u s p e n d e d 
a s t h e t i d e b e g i n s t o f low. On t h e s o u t h s i d e of F u n d y t h e r e i s a l o n g - t e r m t r a n s f e r of f i n e 
m a t e r i a l , w i n n o w e d f r o m t h e Q u a t e r n a r y b o t t o m s e d i m e n t , and i n c o r p o r a t e d in t h e s u s p e n d e d 
l o a d . M u c h of t h i s m a t e r i a l i s s l o w l y r e s t o r e d t o t h e Bay f l o o r , on t h e a g g r a d i n g m u d f a c i e s of 
t h e n o r t h w e s t s i d e . C a l c u l a t i o n s of r e s i d u a l c u r r e n t d i s c h a r g e , b a s e d on a p p r o x i m a t i o n s , 
s u g g e s t s t h a t a l e s s e r a m o u n t e s c a p e s in to t h e Gulf of M a i n e . 

A c k n o w l e d g e m e n t s 

T h e m a t e r i a l p r e s e n t e d in t h i s r e p o r t w a s c a r r i e d out u n d e r t h e a u s p i c e s of t h e A t l a n t i c 
O c e a n o g r a p h i c L a b o r a t o r y , B e d f o r d I n s t i t u t e , D a r t m o u t h , Nova S c o t i a ; D a l h o u s i e U n i v e r s i t y 
I n s t i t u t e of O c e a n o g r a p h y a n d D e p a r t m e n t of G e o l o g y , H a l i f a x , N o v a S c o t i a ; and t h e Nova S c o t i a 
R e s e a r c h F o u n d a t i o n , H a l i f a x , Nova S c o t i a . T h e w o r k of t h e f i r s t a u t h o r w a s f u n d e d ^by t h e 
N o v a S c o t i a R e s e a r c h F o u n d a t i o n , and a l s o by g r a n t s A1945 and A2686 of t h e N a t i o n a l R e s e a r c h 
C o u n c i l of C a n a d a 
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