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C h e m i c a l , M i n e r a l o g i c a l and T e x t u r a l V a r i a t i o n s in S e d i m e n t s 
f r o m t h e S c o t i a n S h e l f * 

C. V. G. P H I P P S 
U n i v e r s i t y of S y d n e y , S y d n e y , New S o u t h W a l e s , A u s t r a l i a 

L. H. KING 
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 , N. S. 

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

In t h e a n a l y s i s of t h e c h a r a c t e r of s e d i m e n t s m o s t w o r k e r s h a v e c o n c e n t r a t e d on e i t h e r 
t h e t e x t u r e o r t h e c h e m i s t r y and m i n e r a l o g y of the s e d i m e n t s w h i l e on ly a f e w h a v e attemDted t o 
c o m p a r e a l l t h r e e p a r a m e t e r s ( L e i t h and M e a d , 1915; C l a r k , 1924; G r o u t , 1925). T h i s s t u d y 
r e l a t e s t h e c h e m i c a l , m i n e r a l o g i c a l , and t e x t u r a l v a r i a t i o n s in a s u i t e of s e d i m e n t s f r o m t h e 
S c o t i a n She l f . A c l o s e r e l a t i o n b e t w e e n c h e m i c a l c o m p o s i t i o n and t e x t u r e is shown by c l o t t i n g 
t h e c h e m i c a l d a t a a g a i n s t t h e m e d i a n d i a m e t e r . P r e v i o u s w o r k (K ing , 1967a) i n d i c a t e s a g e n e t i c 
r e l a t i o n s h i p b e t w e e n t h e g l a c i a l t i l l s and y o u n g e r s e d i m e n t s found on t h e she l f . T h i s r e l a t i o n -
s h i p i s g i v e n f u r t h e r c o n s i d e r a t i o n in t e r m s of t h e d a t a of t h e p r e s e n t s tudy . 

-FIGURE 1 -

Index map of study area showing sample locations, as wel l as the 
area covered by the facies distr ibut ion map (F ig . 2). 

* M a n u s c r i p t r e c e i v e d J a n u a r y 21, 1970; B. I. C o n t r i b u t i o n No. 114. 
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A s u i t e of s e v e n t e e n s a m p l e s w a s s e l e c t e d f r o m t h e l a r g e r n u m b e r c o l l e c t e d in t h e a r e a 
and t h e s e r e p r e s e n t t h e m a i n s e d i m e n t a r y f a c i e s of t h e s h e l f . T h e s a m p l e l o c a t i o n s a r e i n d i c a t e d 
in F i g u r e 1. At l e a s t t w o s a m p l e s w e r e c h o s e n f r o m e a c h f a c i e s , and in f a c i e s s h o w i n g a l a r g e 
t e x t u r a l v a r i a t i o n t h e s a m p l e s w e r e g e n e r a l l y c h o s e n t o r e p r e s e n t t h e a v e r a g e , as we l l as an 
e x t r e m e , v a r i a t i o n . T h e c o a r s e f r a c t i o n s of t h e s a m p l e s , w h e r e p r e s e n t , w e r e i n c l u d e d in t h e 
a n a l y s i s ; h o w e v e r , t h e s a m p l e s w e r e o r i g i n a l l y s e l e c t e d in s u c h a m a n n e r a s t o avo id l a r g e 
l i t h i c f r a g m e n t s . T h e d i s t r i b u t i o n of t h e s e d i m e n t s in t h e a r e a w a s m a p p e d by King (1967a) .on 
t h e b a s i s of a f i v e - m i l e s a m p l i n g g r i d t o g e t h e r w i t h t h e a id of d a t a f r o m e c h o - s o u n d e r r e c o r d s 
t h a t d e f i n e d f a c i e s b o u n d a r i e s (F ig . 2). T h e s a m p l e s a n a l y z e d v a r y f r o m g l a c i a l t i l l s , t h r o u g h 
c o a r s e s a n d s f r o m t h e s a n d and g r a v e l f a c i e s on t h e b a n k s , t o s i l t y c l a y s f r o m t h e b o t t o m of t h e 
b a s i n s . 

w m 63M a or-otr er-icr eẑ aj

F IGURE 2 - Fac ies d is t r ibu t ion map of study area (after K ing, 1967a). 

A l l s a m p l e s w e r e c h e m i c a l l y a n a l y z e d by t h e G e o l o g i c a l S u r v e y of C a n a d a , O t t a w a , and 
m i n e r a l o g i c a l s t u d i e s w e r e c o n d u c t e d a t 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 . 

G e n e r a l E n v i r o n m e n t a l H i s t o r y of t h e A r e a 

It i s i m p o r t a n t in t h i s a r e a of t h e c o n t i n e n t a l s h e l f , to t a k e in to a c c o u n t t h e l a t e P l e i s t o c e n e 
e n v i r o n m e n t a l h i s t o r y of t h e a r e a , b e c a u s e m a n y of t h e s e d i m e n t s w i t h w h i c h we a r e c o n c e r n e d 
a r e r e l i c t , o r i g i n a t i n g in h i g h e r e n e r g y e n v i r o n m e n t s of s h o r e and s h a l l o w - w a t e r c o n d i t i o n s 
a s s o c i a t e d w i t h l o w e r e u s t a t i c l e v e l s t h a t o c c u r r e d d u r i n g g l a c i a t i o n . K ing (1967a) m a p p e d a 
w e l l d e v e l o p e d t e r r a c e t h r o u g h o u t t h i s p a r t of t h e S c o t i a n Shelf at a d e p t h of 115-120 m e t r e s 
i n d i c a t i n g t h a t t h e t o p s of t h e b a n k s w e r e w e l l a b o v e s e a l e v e l w h e n t h e g l a c i e r s r e c e d e d f r o m t h e 
s h e l f . An e x a m i n a t i o n of t h e c o a r s e f r a c t i o n of t h e s e d i m e n t on t h e i s o l a t e d b a n k s r e v e a l s a 
r o c k s u i t e c o n s i s t i n g of g r a n i t e , q u a r t z i t e , s l a t e , and b a s a l t s i m i l a r t o t h a t of t h e g l a c i a l t i l l , 
and a l s o s i m i l a r t o t h e b e d r o c k g e o l o g y of m u c h of w e s t e r n Nova S c o t i a . T h i s i n d i c a t e s t h a t 
t h e bank t o p s w e r e a l s o c o v e r e d wi th g l a c i a l d e b r i s . C o n t i n u o u s s e i s m i c p r o f i l e s (King , 1967b) 
a l s o i n d i c a t e a b l a n k e t of t i l l o v e r the b a n k s u n d e r l y i n g t h e s a n d , and s a n d and g r a v e l f a c i e s . 
T h e i c e c o v e r on t h e she l f w i t h d r e w f r o m at l e a s t t h i s p o r t i o n of t h e she l f d u r i n g m a x i m u m 
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w o r l d - w i d e g l a c i a t i o n , t h u s e n a b l i n g m a r i n e p r o c e s s e s t o p r o d u c e t h e t e r r a c e . B e a c h s a n d s 
a s s o c i a t e d w i t h t h e f e a t u r e w e r e d e r i v e d by t h e a c t i o n of s u b a e r i a l e r o s i o n , and f r o m w a v e 
a c t i o n a d j a c e n t t o t h e s h o r e . F i n e r m a t e r i a l s w e r e t r a n s p o r t e d by m a r i n e c u r r e n t s t o d e e p e r 
p o r t i o n s of t h e b a s i n s . 

W i t h t h e m e l t i n g of t h e i c e and t h e r e s u l t i n g s e a - l e v e l r i s e , s u b a e r i a l e r o s i o n of t h e 
b a n k s w a s r e p l a c e d i n i t i a l l y by v i g o r o u s w a v e e r o s i o n and t h e n , a s t h e d e p t h of w a t e r i n c r e a s e d 
o v e r t h e b a n k s , a g r a d u a l c h a n g e w a s b r o u g h t a b o u t t o t h e p r e s e n t l o w e r e n e r g y c o n d i t i o n of 
c u r r e n t a n d s t o r m - w a v e m o d i f i c a t i o n . F u r t h e r w i n n o w i n g of t h e s e d i m e n t s by c u r r e n t s and 
s t o r m w a v e s h a v e a d d e d t o t h e c l a y b u d g e t of t h e b a s i n a r e a . 

T e x t u r e of t h e S e d i m e n t s 

T h e s u i t e of s e d i m e n t s c o n s i d e r e d in t h i s r e p o r t v a r y in t y p e f r o m c o a r s e s a n d s 
c o n t a i n i n g g r a v e l t h r o u g h f i n e r s a n d s and s i l t s t o s i l t y c l ay . T h r e e s a m p l e s of g l a c i a l t i l l a r e 
i n c l u d e d t o i n d i c a t e t h e c h a r a c t e r of t h e p r o b a b l e m a t e r i a l f r o m w h i c h t h e o t h e r f a c i e s w e r e 
d e r i v e d . T h e d i s t r i b u t i o n and t e x t u r a l c h a r a c t e r of e a c h of t h e s e d i m e n t a r y f a c i e s i s a s f o l l o w s : 

G l a c i a l T i l l s : 

S e d i m e n t s c l a s s e d a s g l a c i a l t i l l a r e f o u n d on t h e f l a n k s of t h e bank a r e a s in w a t e r 
d e p t h s r a n g i n g f r o m 160 t o 210 m e t r e s ( F i g . 2). T h e s e a r e o v e r l a p p e d in d e e p e r a r e a s by s i l t s 
and c l a y s . T h e d i s t r i b u t i o n of t h e t i l l w a s m a p p e d on t h e b a s i s of i n t e r p r e t a t i o n s of e c h o g r a m s 
and b o t t o m s a m p l e s . 

T h e t h r e e s a m p l e s of t i l l e x a m i n e d s h o w a c o n s i d e r a b l e v a r i a t i o n of m e d i a n d i a m e t e r 
and d e g r e e of s o r t i n g . S a m p l e s 13 and 43 s h o w m o d e r a t e s o r t i n g of 0. 95 and 0. 85 Q D ^ 
r e s p e c t i v e l y w h i c h i n d i c a t e s m o d i f i c a t i o n of t h e s u r f a c e by m a r i n e c o n d i t i o n s a f t e r d e p o s i t i o n . 
T h i s m a y be e x p l a i n e d by t h e i r l o c a t i o n on a s a d d l e a t t h e n o r t h e r n end of S a m b r o Bank, w h i c h 
m i g h t h a v e b e e n a n a r e a of g r e a t e r c u r r e n t s w h e n s e a l e v e l w a s 110-115 m e t r e s l o w e r d u r i n g t h e 
P l e i s t o c e n e . 

GRAIN SIZE IN PHI UNITS 

FIGURE 3 - Freauency dist r ibut ion curves of sediment samples from the Scotian Shelf . 
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S a m p l e 68 i s d i s t i n c t f r o m s a m p l e s 13 and 43. T h i s s e d i m e n t is p o o r l y s o r t e d 
(QD£) = 2. 85) w i t h a t e n d e n c y t o b i m o d a l s i z e d i s t r i b u t i o n in t h e s i l t f r a c t i o n ( F i g . 3). T h i s i s 
c o n s i d e r e d t o be an u n m o d i f i e d t i l l and b e a r s m o r e r e s e m b l a n c e t o t h e t i l l s o c c u r r i n g on t h e 
m a i n l a n d t h a n e i t h e r of t h e o t h e r s . An e x a m i n a t i o n of t h e e c h o g r a m s r e v e a l s t h a t t h e s u r f a c e 
i s s i m i l a r in a l l t h r e e c a s e s ; h o w e v e r , t h e d e p t h of 210 m e t r e s f o r s a m p l e 68 w o u l d put t h i s 
w e l l b e l o w w a v e a c t i o n a t t h e 115-120 m e t r e e u s t a t i c l e v e l . A l s o , i t s l o c a t i o n on t h e w e s t e r n 
f l a n k of S a m b r o Bank w a s p r o b a b l y not s u b j e c t e d t o t h e s a m e c u r r e n t a c t i o n a s t h e o t h e r t w o 
s a m p l e s . 

Sand and G r a v e l F a c i e s : 

T h e s e d i m e n t s b e l o n g i n g t o t h i s f a c i e s o c c u r on t h e t o p s of t h e b a n k s , s a m p l e 70 on 
S a m b r o Bank and s a m p l e s 80 and 142 on E m e r a l d Bank. T h e y l i e a b o v e t h e 110-115 m e t r e 
P l e i s t o c e n e t e r r a c e a n d , t h e r e f o r e , w o u l d h a v e b e e n s u b j e c t e d t o s u b a e r i a l w e a t h e r i n g and 
s t r o n g w a v e a c t i o n d u r i n g l o w e r e u s t a t i c l e v e l s . W i t h i n t h e a r e a r e p r e s e n t e d a s s a n d and g r a v e l , 
t h e d i s t r i b u t i o n of i n d i v i d u a l s a n d s and g r a v e l s i s p a t c h - l i k e a s s h o w n by t r a v e r s e s u s i n g 
l a t e r a l a c o u s t i c e q u i p m e n t , t h e r e f o r e , t h e s e a r e a s a r e g r o u p e d i n to one un i t in F i g u r e 2. 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 r e m a i n s of g l a c i a l t i l l f r o m w h i c h e s s e n t i a l l y a l l of t h e s i l t and c l a y 
f r a c t i o n s h a v e b e e n w i n n o w e d by w a v e and c u r r e n t a c t i o n . 

Sand F a c i e s : 

S e d i m e n t s of t h e s a n d f a c i e s s e p a r a t e t h e s a n d and g r a v e l f a c i e s , w h i c h l i e on t h e t o p s 
of t h e b a n k s , f r o m g l a c i a l t i l l and s i l t s l o w e r down t h e s l o p e . T h e s a n d s h a v e a s t h e i r u p p e r 
l i m i t t h e s u b m a r i n e t e r r a c e . In t h i s l o c a t i o n s e d i m e n t s wou ld be d e p o s i t e d in a s h a l l o w , h i g h -
e n e r g y e n v i r o n m e n t i m m e d i a t e l y on and s e a w a r d of t h e P l e i s t o c e n e b e a c h . S u c h a n e n v i r o n m e n t 
e x p l a i n s t h e good s o r t i n g in s a m p l e s 81, 144, and 145 f r o m w h i c h t h e m a j o r i t y of t h e s i l t and 
c l a y f r a c t i o n s h a v e b e e n r e m o v e d . T h e p r e s e n c e of m a n y s e m i - r o u n d e d g r a i n s a l s o r e f l e c t s 
t h i s h i g h e r e n e r g y e n v i r o n m e n t . An e x c e p t i o n t o t h e o t h e r s a m p l e s is s a m p l e 51 w h i c h l i e s on 
t h e f l a n k of t h e s m a l l bank n o r t h of E m e r a l d Bank. T h i s s a m p l e h a s a b i m o d a l s i z e d i s t r i b u t i o n 
c u r v e . 

S i l t F a c i e s : 

T h e s i l t s o c c u r b e t w e e n t h e t i l l and t h e c l a y f a c i e s a r o u n d S a m b r o Bank and p a r t of t h e 
s m a l l b a n k n o r t h of E m e r a l d Bank , and a r o u n d E m e r a l d Bank d o w n - s l o p e f r o m t h e s a n d s . T w o 
s a m p l e s w e r e e x a m i n e d w h i c h s h o w m a r k e d d i f f e r e n c e s , s a m p l e 123 f r o m t h e s o u t h e r n end of 
E m e r a l d B a s i n and m o r e r e p r e s e n t a t i v e of t h i s f a c i e s in t h e a r e a , and s a m p l e 52 f r o m t h e 
s a d d l e n o r t h of E m e r a l d Bank. 

S e d i m e n t f r o m s a m p l e 52 i s w e l l s o r t e d (QD£> = 0. 5) c o m p a r e d w i t h t h a t of s a m p l e 123 
(QD£) = 2 . 4 5 ) . T h e s e d i f f e r e n c e s in s o r t i n g c a n be a t t r i b u t e d t o d i f f e r e n c e s in t h e c u r r e n t s in 
t h e t w o a r e a s . T h e a r e a of s a m p l e 52 l i e s in a s a d d l e b e t w e e n t w o b a n k s t h r o u g h w h i c h t i d a l 
o r o t h e r c u r r e n t s would be c o n c e n t r a t e d but in E m e r a l d B a s i n , in t h e a r e a of s a m p l e 123, 
c u r r e n t a c t i o n wou ld h a v e b e e n s l i g h t . 

C l a y F a c i e s : 

S e d i m e n t s of t h i s f a c i e s o c c u r in t h e b o t t o m s of t h e b a s i n a r e a s and o v e r l a p t h e s i l t s 
o c c u r r i n g a r o u n d t h e m a r g i n of t h e b a s i n . T h e s o r t i n g i s in g e n e r a l p o o r t o m o d e r a t e 
( Q D £ = 1. 25 t o 2. 05). 

T h e a c c u r a c y of m e d i a n d i a m e t e r of s a m p l e s 30 and 66 i s i n f l u e n c e d by t h e b i m o d a l 
c h a r a c t e r of t h e s e s a m p l e s . F r o m t h e c h e m i c a l c o n s i d e r a t i o n s , s a m p l e 66 s h o w s f e a t u r e s of 
a f i n e r s e d i m e n t t h a n 30. T h e r e f o r e , t h e f o r m of t h e a v e r a g e c h e m i c a l c u r v e s i s s l i g h t l y 
i n a c c u r a t e at t h e f i n e r end . 

C h e m i c a l and M i n e r a l o g i c a l T r e n d s of t h e S e d i m e n t s 

In a s u i t e of s e d i m e n t s s u c h a s t h o s e of t h i s s t u d y , v a r i a t i o n s in g r a i n s i z e f r o m p e b b l e s 
t o c l a y - s i z e d p a r t i c l e s p r e s e n t a p r o b l e m in c o m p a r i n g t h e m i n e r a l o g y t h r o u g h o u t t h e s u i t e . 
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M i c r o s c o p i c e x a m i n a t i o n of s a n d - s i z e g r a i n s in t h e s a m p l e s h a s p r o v i d e d a g e n e r a l , c h e c k of t h e 
m e t h o d s d e s c r i b e d be low. C o m p a r i s o n s on t h e b a s i s of t h i s t y p e of e x a m i n a t i o n can on ly be 
q u a n t i t a t i v e w h e n t h e s a m e s i z e f r a c t i o n f r o m e a c h of t h e s a m p l e s is s t u d i e s ; h o w e v e r , t h e s e 
f r a c t i o n s a r e not n e c e s s a r i l y r e p r e s e n t a t i v e of t h e w h o l e p a r e n t s e d i m e n t . F u r t h e r m o r e , in 
f i n e r - g r a i n e d s a m p l e s and in t i l l s w h e r e a h i g h p r o p o r t i o n of t h e s e d i m e n t i s f i n e g r a i n e d , 
m i c r o s c o p i c c o m p a r i s o n s a r e d i f f i c u l t and i n a c c u r a t e . 

In s e a r c h i n g t h e l i t e r a t u r e f o r d a t a on o t h e r s e d i m e n t s f o r c o m p a r i s o n it h a s b e e n found 
t h a t a l t h o u g h a g r e a t n u m b e r of s e d i m e n t s h a v e b e e n c h e m i c a l l y a n a l y s e d , f e w of t h e s e a n a l y s e s 
a r e a c c o m p a n i e d by t h e t e x t u r a l p a r a m e t e r s of t h e s e d i m e n t . It i s e v i d e n t t h a t t h e c h e m i c a l and 
m i n e r a l o g i c a l v a r i a t i o n s c a n be c l o s e l y a s s o c i a t e d w i t h t e x t u r a l v a r i a t i o n s of t h e s e d i m e n t s a s 
i n d i c a t e d by P e t t i j o h n (1957) and f o r c o m p a r a t i v e p u r p o s e s d a t a s u c h a s t h e m e d i a n d i a m e t e r a r e 
d e s i r a b l e . In t h i s s t u d y t h e c h e m i s t r y and m i n e r a l o g y of t h e s e d i m e n t s h a s b e e n r e l a t e d t o t h e 
m e d i a n d i a m e t e r , t h u s , w i t h t h e e x c e p t i o n of t h e t i l l s , t h e c h e m i c a l a n a l y s e s ( T a b l e 1) a r e 
a r r a n g e d in o r d e r of d e c r e a s i n g m e d i a n d i a m e t e r . 

Table 1 - Major element composition of sediments from the Scotian Shelf 

Glac ia l T i l l s Sand and Grave l 
F a c i e s 

Sand F a c i e s Si l t F a c i e s Clay F a c i e s 

Clayey Silt Si l ty Clay 
13 43 68 80 142 70 144 145 51 81 52 123 42 26 75 66 30 

S i 0 2 82. 0 84. 3 73. 8 

T 1 0 2 0. 44 0 . 4 9 0. 57 

A 1 2 0 3 8 . 9 7. 2 10. 1 

F e 2 0 3 2. 3 2. 1 4. I 

MnO 0. 05 0. 07 0. 06 

MgO 1. 4 0. 5 3 .1 

CaO 0. 9 1.1 1. 6 

N a z O 1 .0 1 .0 1. 2 

K z O 1. 4 1. 5 2. 0 

H z O 1. 9 I. 4 4. 1 

P2C>5 0. 17 0. 08 0. 12 

CO z 0. 5 0. 6 1 .0 

Tota l 101. 0 100. 101. 8 

93. 0 90. 1 91. 0 

0. 05 0. 02 0. 20 

3. 3 2. 7 4. 0 

0. 7 0. 8 1 .0 

0. 01 0. 01 0. 02 

2. 2 2. 3 2. 9 

0. 5 0. 8 0. 5 

0. 4 0. 4 0. 7 

0. 4 0. 5 1.1 

0. 7 0. 4 0. 5 

0. 05 0. 05 0. 05 

0. 1 0. 2 0. 2 

101. 4 98. 3 102. 2 

88. 0 86. 4 84. 1 84. 0 

0. 14 0. 22 0. 43 0. 41 

6 . 0 6. 3 6. 7 6. 1 

1. 8 1. 8 1. 3 1. 5 

0. 02 0. 03 0. 04 0. 04 

0. 5 1 .0 1. 2 1. 6 

0. 5 1 .0 1. 4 I. 4 

0. 6 1.1 0. 9 1.1 

1. 3 1. 6 1. 4 I. 7 

0. 7 1. 0 1. 8 1. 8 

0. 06 0. 08 0. 08 0. 08 

0. 1 0. 5 1 .0 0. 8 

99. 7 101. 3 100. 4 100. 5 

76. 8 73. 5 

0. 66 0. 58 

7. 7 6. 5 

2. 5 3. 2 

0. 04 0. 05 

2. 4 1. 2 

2. 1 3. 0 

1. 4 1. 4 

1. 7 2. 1 

1. 7 4. 2 

0. 11 0. 13 

1. 3 2. 2 

98. 4 98. 1 

6 8 . 0 61. 0 

0. 76 0. 82 

11. I U. 8 

4. 2 5. 6 

0. 07 0. 06 

3. 1 2. 4 

2 .3 2. 9 

1. 4 1. 4 

2. 3 2. 6 

5. 7 7. 0 

0. 15 0. 20 

1. 3 I. 8 

100. 4 97. 6 

55. 6 54. 5 53. 5 

0. 81 0. 82 0. 82 

13. 9 15. 7 14. 9 

6. 1 6. 7 6. 4 

0. 09 0. 20 0. 08 

4. 1 3. 9 2. 6 

3. 4 2. 2 3. 9 

1. 3 1. 4 1. 2 

3. 0 3. 3 3. 1 

9. 1 9. 0 9. 0 

0. 17 0. 21 0. 19 

2. 2 1. 2 2. 4 

99. 8 99. 1 98. 1 

M i n e r a l o g y : 

A s a m e a n s of d e t e r m i n i n g t h e g e n e r a l m i n e r a l o g y , a r e p r e s e n t a t i v e s p l i t of t h e s a m p l e s 
w a s g r o u n d t o m i n u s 300 m e s h and w a s m o u n t e d on a p o r o u s p o r c e l a i n p l a t e t o p r o d u c e a s e m i -
o r i e n t e d m o u n t f o r X - r a y d i f f r a c t i o n s tudy w i t h c o p p e r r a d i a t i o n . T h e X - r a y d a t a not on ly 
i n d i c a t e t h e p r i n c i p a l m i n e r a l s p r e s e n t in t h e s a m p l e s , but a l s o p r o v i d e t h e o p p o r t u n i t y f o r 
v i s u a l a s s e s s m e n t of t h e v a r i a t i o n s in the m a j o r c o m p o n e n t m i n e r a l s ( F i g . 4). F o r e x a m p l e , t h e 

o 
peak h e i g h t s of t he 4. 26 A q u a r t z p e a k s f o l l o w s i m i l a r t r e n d s t o t h e c a l c u l a t e d q u a r t z c o n t e n t 
d i s c u s s e d l a t e r , arid c o m p a r i s o n s w i t h o t h e r m i n e r a l s s h o w c o m p a r a b l e t r e n d s , w i t h s o m e 
e x c e p t i o n s m e n t i o n e d below. 

T o ga in s o m e u n d e r s t a n d i n g of wha t t h e c h e m i c a l a n a l y s i s of t h e s e d i m e n t s m e a n s in 
r e l a t i o n t o t h e m i n e r a l c o m p o n e n t s , t e n m i n e r a l s found t o be m o s t c o m m o n in t h e s a m p l e s w e r e 
g iven s i m p l e e m p i r i c a l c o m p o s i t i o n s and t h e c h e m i c a l a n a l y s e s w e r e t r a n s l a t e d in to p e r c e n t a g e s 
of t h e s e n o r m a t i v e m i n e r a l s in a m a n n e r s i m i l a r t o t h a t u s e d in t h e c a l c u l a t i o n of t h e " n o r m " of 
an i g n e o u s r o c k . S h a l e s and s a n d s t o n e s have b e e n s i m i l a r l y a n a l y z e d by L e i t h and M e a d (1915), 
C l a r k (1024), G r o u t (1925), and I m b r i e and P o l d e r v a a r t (1959). 
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102 KAOLINITE 
- F E L D S P A R ^ 0 0 4 C H L 0 R I T E 

210 FELDSPAR 
001 QUARTZ 

FIGURE 4 - X-ray diffractometer spectra for sediments from the Scotian Shelf. 

In t h i s s t u d y a s o m e w h a t s i m p l i f i e d m e t h o d of c a l c u l a t i o n t o t h a t of I m b r i e and 
P o l d e r v a a r t (1959) i s e m p l o y e d , u s i n g a s a b a s i s t h o s e m i n e r a l s t h a t w e r e o b s e r v e d in t h e 
s e d i m e n t e i t h e r by o p t i c a l o r X - r a y t e c h n i q u e s . T h e i d e a l i z e d c o m p o s i t i o n s of t h e m i n e r a l s 
c o n s i d e r e d a r e a s f o l l o w s : 

Q u a r t z S i ° 2 
M i c a K 2 0 . A 1 2 0 3 . 4 S i 0 2 . 2 H 2 0 
A n o r t h i t e CaO. AI2O3. 2 S i 0 2 

A l b i t e N a 2 0 . A 1 2 0 3 . 6 S i 0 2 
" C h l o r i t e " (Mg) 5MgO. A l 2 0 3 - 3 S i 0 2 . 1 0 H 2 0 

( F e ) 5 F e O . A 1 2 0 3 . 3 S i 0 2 . 1 0 H 2 0 
K a o l i n i t e A^2°3- 2SiC>2. 2 H 2 0 
C a l c i t e CaO. C 0 2 

A p a t i t e 3CaO. P 2 O 5 (No h a l o g e n s w e r e i n c l u d e d in t h e 
a n a l y s i s ) 

I l m e n i t e FeO . T i 0 2 

A l t h o u g h t h e s e d i m e n t m i n e r a l s v a r y in c o m p o s i t i o n in m a n y m i n o r w a y s by c a t i o n r e p l a c e m e n t 
w i t h i n t h e i r s t r u c t u r e , s u c h d i f f e r e n c e s a r e a s s u m e d t o be s u f f i c i e n t l y s m a l l s o t h a t t h e a b o v e 
m i n e r a l s c a n be u s e d t o r e p r e s e n t t h e s e d i m e n t f o r t h e c o m p a r a t i v e p u r p o s e s of t h i s s tudy . 

F o r s i m p l i c i t y , a l l m a g n e s i u m and all i r o n in e x c e s s of t h a t r e q u i r e d f o r i l m e n i t e is 
a l l o c a t e d t o t w o d i v i s i o n s of a m i n e r a l n a m e d f o r c o n v e n i e n c e " c h l o r i t e " . L i t t l e r u t i l e w a s 
n o t e d in h e a v y m i n e r a l p r e p a r a t i o n s so T i 0 2 is a l l o c a t e d t o i l m e n i t e w h i c h i s a b u n d a n t . 
P o t a s s i u m i s a l l o c a t e d t o m i c a w h i c h i s p r e s e n t in f a c t a s m u s c o v i t e in c o a r s e r f r a c t i o n s and a s 
i l l i t e in f i n e r s e d i m e n t s . T h e s e two m i n e r a l s a r e g iven s i m i l a r c o m p o s i t i o n s . T h e 
f e r r o m a g n e s i u m m i n e r a l s p r e s e n t , w i t h t h e e x c e p t i o n of m i n o r p y r o x e n e s and a m p h i b o l e s in t h e 
h e a v y m i n e r a l f r a c t i o n s of t h e s a n d s , c o n s i s t s of c h l o r i t e and g l a u c o n i t e . 

T h e m e t h o d of c a l c u l a t i n g t h e n o r m a t i v e m i n e r a l c o n t e n t i s r e l a t i v e l y s i m p l e . T h e 
w e i g h t p e r c e n t s of t h e o x i d e s shown in t h e a n a l y s e s a r e c o n v e r t e d t o m o l e c u l a r p r o p o r t i o n s . In 
t h e f i r s t i n s t a n c e P2O5, C 0 2 a n d T i 0 2 a r e a l l o c a t e d t o a p a t i t e , c a l c i t e and i l m e n i t e w i t h t h e 
a p p r o p r i a t e c a t i o n s . T h e r a t i o of C a 0 : C 0 2 in a l l t h e a n a l y s e s i s t h a t of c a l c i t e (I 27) , 
s u g g e s t i n g t h a t l i t t l e if a n y m a g n e s i u m is p r e s e n t in t h e c a r b o n a t e . M o s t of t h e c a r b o n a t e , 
e s p e c i a l l y in t h e f i n e s a n d s and s i l t s , i s in t h e f o r m of f o r a m i n i f e r a l t e s t s . Al l t h e MgO is 
t h e r e f o r e a l l o c a t e d t o " c h l o r i t e " . E x c e s s MgO in t w o s a n d s a m p l e s , 70 and 142, w a s c a l c u l a t e d 
a s e n s t a t i t e . T h i s s i t u a t i o n a r i s e s in t h e s e t w o s e d i m e n t s p r e s u m a b l y b e c a u s e of t h e l a r g e 
a m o u n t of r o c k f r a g m e n t s c o n t a i n i n g s u c h m i n e r a l s a s p y r o x e n e s , a m p h i b o l e s and b io t i t e . E x c e s s 
A l 2 0 3 , a f t e r t h e c a l c u l a t i o n of t h e p l a g i o c l a s e , m i c a , and c h l o r i t e , is a l l o c a t e d t o k a o l i n i t e 
w h i c h i s p r e s e n t in t h e s e d i m e n t s . C a l c i u m r e m a i n i n g a f t e r t h e c a l c u l a t i o n of c a l c i t e and a p a t i t e 
i s a l l o c a t e d t o a n o r t h i t e . S o d a i s a l l o c a t e d t o a l b i t e . P l a g i o c l a s e is p r e s e n t both a s g r a i n s in 
t h e s a n d f r a c t i o n and in t h e r o c k f r a g m e n t s of t h e c o a r s e r s e d i m e n t s s o t h a t i n c l u s i o n of t h i s 
m i n e r a l a s a c o n s t i t u e n t i s j u s t i f i e d . E x c e s s S i 0 2 i s a l l o c a t e d t o q u a r t z . T h e c a l c u l a t e d r e s u l t s 
a r e s h o w n in T a b l e 2. 
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Table 2 - Normative mineral content of sediments from the Scotian Shelf. 

Glacial T ills Sand and Gravel 
Fac i e s 

Sand Fac i e s Silt Fac i e s Clay Fac i e s 

Clayey Silt Silty Clay 

13 43 68 80 142 70 144 145 51 81 52 123 42 26 75 66 30 

Quar tz 64. 0 68. 8 51. 1 83. 0 83. 5 77. 8 76.1 70. 6 69. 5 69. 5 56. 3 58. 7 45. 6 37 .3 29. 3 24. 9 26. 9 

P lag ioc lase 9. 3 9. 3 11. 2 5. 8 5. 7 6. 7 4. 2 10. 4 7. 7 10. 2 12. 7 12. 5 14. 5 15. 2 13. 7 15. 1 13. 8 

Mica 7. 0 7. 5 9. 7 1. 9 2 .4 5. 6 6. 5 7 .6 7. 0 8. 3 8. 0 10. 7 11. 5 13. 6 15. 6 17. 0 16. 2 

Kaolinite 8. 9 6. 2 6. 7 1. 6 — - 7. 5 3. 1 6. 9 2. 3 3. 1 1. 0 7. 1 10. 0 10. 7 13. 7 13. 7 

"Chlor i t e" 8. 6 5. 6 17. 6 7. 7 4. 0 7. 2 4. 9 6 . 4 5. 6 6. 8 15. 3 10. 5 16. 5 18. 0 23. 7 24. 7 21. 8 

"Ens t a t i t e " — - - - - - - 3.9 2. 2 - -

Calci te 1. 1 1. 4 2. 3 0. 2 0. 5 0. 5 0. 2 1.1 2. 2 1. 8 3. 0 5. 1 3. 0 4. 1 5. 2 2. 7 5. 7 

Apati te 0. 3 0. 3 0. 3 - - - - - 0. 3 0. 3 0. 3 0. 3 0. 3 0. 3 0. 3 0. 3 0. 3 0. 3 0. 3 

I lmeni te 0. 8 0. 9 1. 1 0. 05 0. 05 0. 5 0. 3 0. 5 0. 8 0. 8 1. 4 1. 2 1. 5 1. 5 1. 5 1. 5 1. 6 

SiQ2 - q u a r t z c o n t e n t of t h e s e d i m e n t s : 

T h e v a r i a t i o n s of S i C ^ p e r c e n t a g e p l o t t e d a g a i n s t m e d i a n d i a m e t e r a r e s h o w n in F i g u r e 5. 
T h e p lo t s h o w s a s y s t e m a t i c v a r i a t i o n w i t h a v e r y c l o s e r e l a t i o n t o t h e g r a i n s i z e and l i t t l e 
s c a t t e r f r o m t h e a v e r a g e c u r v e . T h e s u i t e v a r i e s f r o m 93 p e r c e n t s i l i c a in t h e c o a r s e m a t e r i a l 
t o 53 p e r c e n t in t h e f i n e s . 
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MEDIAN DIAMETER IN PHI UNITS 
FIGURE 5 - Var ia t ion of S i02 quartz, and S i 0 2 / a r t z w i th median diameter for sediment samples from the 

Scotian Shelf. 
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T h e g l a c i a l t i l l s , f r o m w h i c h t h e o t h e r s a m p l e s w e r e o r i g i n a l l y d e r i v e d , v a r y in t h e i r 
s i l i c a c o n t e n t . S a m p l e s 13 and 43 s h o w a h i g h e r s i l i c a c o n t e n t t h a n s a m p l e 68 b e c a u s e of 
m o d i f i c a t i o n f o l l o w i n g d e p o s i t i o n . T h e y a l s o l i e s l i g h t l y b e l o w t h e a v e r a g e c u r v e p o s s i b l y 
b e c a u s e of a h i g h e r p e r c e n t a g e of u n a l t e r e d s i l i c a t e s . S a m p l e 52 , a s i l t , w h i c h i s l o c a t e d in 
t h e s a d d l e n o r t h of E m e r a l d Bank , s h o w s s o m e a f f i n i t y w i t h t h e t i l l s in bo th i t s s i l i c a c o n t e n t 
and in r e l a t i o n t o o t h e r o x i d e s . 

FIGURE 6 -
Triangular diagram for the major elements of the sedi-
ment samples from the Scotian Shelf. 

90% sio, MGO * TIO, 

T h e p lo t of s i l i c a t o m e d i a n s i z e s u g g e s t s t h a t q u a r t z i s c o n c e n t r a t e d in t h e c o a r s e r 
s e d i m e n t s and t h e f i n e s p r i n c i p a l l y r e p r e s e n t c l a y s . T h i s i s e m p h a s i z e d by t h e t r i a n g u l a r p lo t 
of S i 0 2 ; AI2O3 + N a 2 0 + K 2 0 ; F e 2 0 3 + M g O + T i 0 2 ( F i g . 6). T h e c u r v e on t h i s d i a g r a m 
r e p r e s e n t s t h e t r e n d of t h e c o m p o s i t i o n s and s h o w s t h a t a l t h o u g h t h e c o m p o s i t i o n s of t h e s u i t e 
v a r y o v e r a w i d e r a n g e t h e y d o s o in a s y s t e m a t i c m a n n e r . T h e d e v i a t i o n a t t h e h i g h - s i l i c a end 
i s c a u s e d by an a n o m a l o u s i n c r e a s e in M g O in t h e s a n d and g r a v e l f a c i e s . T h e X - r a y d i f f r a c t i o n 
s p e c t r a of t h e s e d i m e n t s i n d i c a t e a r e d u c t i o n in q u a r t z c o n t e n t w i t h r e d u c t i o n in m e d i a n d i a m e t e r ; 
f u r t h e r m o r e , t h i s t r e n d - f i t s w i t h t h e c a l c u l a t e d q u a r t z c o n t e n t of t h e s e d i m e n t s ( F i g . 5). 

A c o m p a r i s o n of t h e s i l i c a and c a l c u l a t e d q u a r t z c u r v e s (Fig» 5) s h o w s a d i v e r g e n c e w i t h 
d e c r e a s e in p a r t i c l e s i z e , i n d i c a t i n g i n a d d i t i o n a r e l a t i v e d e c r e a s e in q u a r t z w i t h r e s p e c t t o t h e 
c o m b i n e d s i l i c a . T h i s i s a l s o e v i d e n t f r o m t h e S i 0 2 / q u a r t z r a t i o w h i c h i n c r e a s e s w i t h d e c r e a s i n g 
p a r t i c l e s i z e . 
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FIGURE 7-

Var iat ion of AI2O3, K20 , and Na20 
wi th median diameter for sedimentsam-
ples from the Scotian Shelf. 
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V a r i a t i o n s i n A 1 ? Q 3 and K ^ O w i t h m e d i a n d i a m e t e r ; 

A s m i g h t be e x p e c t e d f r o m t h e d i s c u s s i o n of t h e s i l i c a c o n t e n t , b o t h t h e AI2O3 and K2O 
c o n t e n t s of t h e s e d i m e n t s ( F i g . 7) i n c r e a s e w i t h a d e c r e a s e in m e d i a n d i a m e t e r f r o m 2. 7 p e r 
c e n t t o 15. 7 p e r c en t f o r AI2O3 and 0. 4 p e r c e n t t o 3. 6 p e r c e n t f o r K2O. 

B e c a u s e A12C>3 i s a s s o c i a t e d w i t h a t l e a s t s i x c o m m o n m i n e r a l s in t h e s u i t e , a l l of w h i c h 
a r e p r e s e n t in v a r y i n g a m o u n t s and c o n t a i n A12C>3 in v a r y i n g p r o p o r t i o n s , i t i s d i f f i c u l t t o g a i n 
a d e t a i l e d u n d e r s t a n d i n g of t h e d i s t r i b u t i o n of t h i s c o n s t i t u e n t and i t s i n f l u e n c e on t h e o t h e r 
o x i d e s . T h e S i 0 2 / A l 2 0 3 r a t i o ( F i g . 8) d e c r e a s e s w i t h d e c r e a s e i n p a r t i c l e s i z e owing t o t h e 
e n r i c h m e n t of c l a y , m i c a , c h l o r i t e and p l a g i o c l a s e , and d e p l e t i o n of q u a r t z ( F i g . 9 and T a b l e 2); 
h o w e v e r , t h e r a t e of d e c r e a s e i s n o t c o n s t a n t . 

T h e p lo t of t h e A I 2 O 3 / K 2 O r a t i o ( F i g . 8) i s e s s e n t i a l l y c o n s t a n t f o r t h e s u i t e of s a m p l e s . 
I t a v e r a g e s a r o u n d 4. 7 and t h e l i m i t s of v a r i a t i o n b e c o m e m o r e c o n f i n e d t o w a r d s t h e f i n e r 
s e d i m e n t s . T h e r e l a t i v e l y c o n s t a n t r a t i o i n d i c a t e s t h a t t h e r e i s l i t t l e d i f f e r e n c e in t h e p o t a s s i u m -
b e a r i n g m i n e r a l s in t h e s u i t e . T h e c o n s t a n c y in t h e m i n e r a l o g y of t h e p o t a s s i u m - b e a r i n g 
m i n e r a l s t h r o u g h o u t t h e s u i t e i s a l s o b o r n e out by t h e X - r a y d i f f r a c t i o n p a t t e r n s ( F i g . 4). In 
a d d i t i o n , t h e a h s r p p e a k s d e v e l o p e d by t h e m i c a c e o u s m i n e r a l s , c o n s i d e r e d a s p r i n c i p a l l y i l l i t e 
o r m u s c o v i t e , s u g g e s t t h a t t h e y a r e d e t r i t a l r a t h e r t h a n d i a g e n e t i c . N e v e r t h e l e s s , s o m e c l a y i s 
p r o d u c e d by t h e b r e a k d o w n of f e l d s p a r s a s i s e v i d e n t from m i c r o s c o p i c e x a m i n a t i o n . 
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FIGURE 8 - Variat ion of S i 0 2 / A l 2 0 3 ; A l 2 0 3 / I Q 0 ; A l 2 0 3 / N a 2 0 ; and 
quartz/ feldspar ratios wi th median diameter for sediment samples 
from the Scotian Shelf. 
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V a r i a t i o n s i n N a ? Q and c a l c u l a t e d f e l d s p a r c o n t e n t w i t h m e d i a n d i a m e t e r : 

W h i l e K z O s h o w s a c o n s t a n t i n c r e a s e w i t h d e c r e a s e in p a r t i c l e s i z e , N a 2 0 ( F i g . 7) 
i n c r e a s e s t h r o u g h t h e s a n d and g r a v e l , a s w e l l a s t h e s a n d f a c i e s , and b e c o m e s c o n s t a n t in t h e 
s i l t and c l a y f a c i e s . O v e r t h e r a n g e of i n c r e a s i n g N a z O t h e A l 2 0 3 / N a z O r a t i o ( F i g . 8) i s 
c o n s t a n t a t 7 . 1 , but i n t h e c l a y f a c i e s t h e r a t i o i n c r e a s e s . T h i s l o s s in N a z O cou ld r e p r e s e n t 
s l i g h t w e a t h e r i n g of f e l d s p a r in t h e f i n e r - g r a i n e d s a m p l e s . T h e p l a g i o c l a s e ( F i g . 9) i n c r e a s e s 
a t a d e c l i n i n g r a t e w i t h r e s p e c t t o p a r t i c l e s i z e w h i c h c o u l d s u g g e s t a r e l a t i v e l o s s in t h e f e l d s p a r 
c o n t e n t . On t h e o t h e r h a n d , t h e q u a r t z / f e l d s p a r r a t i o ( F i g . 8) p l o t s a s a s m o o t h c u r v e i n c r e a s i n g 
a t a d e c r e a s i n g r a t e w i t h r e s p e c t t o p a r t i c l e s i z e , and s h o w s n o t h i n g c o n c l u s i v e r e g a r d i n g a 
p o s s i b l e b r e a k d o w n of f e l d s p a r s in t h e f i n e r p a r t i c l e range;. S a m p l e 144 i s t h e on ly s a m p l e w h i c h 
v a r i e s a p p r e c i a b l y f r o m t h e a v e r a g e c u r v e f o r t h e q u a r t z / f e l d s p a r r a t i o p o s s i b l y i n d i c a t i n g a 
r e l a t i v e i n c r e a s e in t h e d e g r e e of m a t u r i t y of t h i s s a m p l e . T h i s c o n c l u s i o n i s s u b s t a n t i a t e d by 
t h e f a c t t h a t t h i s s e d i m e n t w a s l a i d d o w n in t h e z o n e of w a v e a c t i o n a t t h e o u t e r e d g e of t h e b a n k s . 



R e p o r t s 110 

i — • — ? 

M E D I A N D I A M E T E R I N P H I U N I T S 

FIGURE 
with med 

9 - Variat ion of i lmenite, kaol in i te, plagioclase, mica, and chlor i te 
ian diameter for sediment samples from the Scotian Shelf. 

T r e n d s in CaO, MgO, CC>2, T i 0 2 , and Fe2C>3: 

The v a r i a t i o n of CaO and CO2 wi th m e d i a n d i a m e t e r (F ig . 10) i n d i c a t e s a p r o g r e s s i v e 
i n c r e a s e in both cdfnstituents w i th d e c r e a s i n g s i z e . E x c e p t f o r the four c o a r s e s t s a m p l e s , the 
CaO/CC>2 ra t io i s cons tant , and a 1. 6 a v e r a g e f o r the cons tant range i s only s l i g h t l y l a r g e r than 
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FIGURE 10 - Variat ion of CO2, CaO, ca lc i te , and C a 0 / C 0 2 with median diameter 
for sediment samples from the Scotian Shelf. 
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t h e 1. 27 r a t i o f o r c a l c i u m c a r b o n a t e . T h e 1. 6 ra t io s u g g e s t s t h a t C a O is s l i g h t l y in e x c e s s , t h e 
e x c e s s b e i n g c o m b i n e d in a n o r t h i t e . T h e h i g h r a t i o of t h e c o a r s e s a m p l e s i s m o r e d i f f i c u l t t o 
e x p l a i n bu t , i t i s a s s u m e d t o be a r e s u l t of a h i g h e r p r o p o r t i o n of c a l c i u m - r i c h p l a g i o c l a s e in 
t h e s e s a m p l e s . 

B o t h t h e 1. 6 r a t i o and t h e X - r a y d i f f r a c t i o n p a t t e r n s s u g g e s t t h a t m o s t of t h e c a l c i u m is 
p r e s e n t a s c a l c i u m c a r b o n a t e , and m i c r o s c o p i c e v i d e n c e i n d i c a t e s t h a t i t i s in t h e f o r m of 
f o r a m i n i f e r a l t e s t s . It i s d o u b t f u l w h e t h e r t h e c a r b o n a t e p r e s e n t c o n t a i n s m u c h m a g n e s i u m , 
p a r t i c u l a r l y a s m a g n e s i u m ( F i g . 11) i s m u c h m o r e e r r a t i c s h o w i n g h i g h e r v a l u e s at t h e f i n e and 
c o a r s e end of t h e s c a l e . If t h e c a l c i u m c a r b o n a t e i s p r e s e n t p r i n c i p a l l y a s f o r a m i n i f e r a l t e s t s 
in t h e f i n e r s e d i m e n t s and s o m e s h e l l s o t h e r t h a n f o r a m s in t h e s a n d s , t h e a m o u n t of m a g n e s i u m 
w o u l d be s m a l l . A n a l y s e s of f o r a m i n i f e r a l t e s t s g i v e n by S v e r d r u p (1942) s h o w s a m a x i m u m M g O 
c o n t e n t of 0. 16 p e r c e n t . 

T a b l e 3 - C o m p o s i t i o n of f o r a m i n i f e r a l t e s t s 

M a x i m u m M i n i m u m A v e r a g e 

sio2 0. 72 0. 08 0. 47 

A I 2 O 3 1. 35 0. 22 0. 78 

F E Z O + F E 2 0 3 1. 68 0. 51 1. 08 

M g O 0. 16 0. 10 0. 13 

C a O 54. 52 53. 12 53. 82 

c o 2 43. 10 41. 69 42. 37 

L o s s on i g n i t i o n 0. 87 0. 78 0. 72 

It m a y , t h e r e f o r e , be a s s u m e d t h a t t h e m a g n e s i u m i s t i e d u p w i t h t h e i r o n in f e r r o m a g n e s i u m 
m i n e r a l s s u c h a s c h l o r i t e . 

T h e T i 0 2 i s p r e s e n t a s i l m e n i t e w h i c h is one of t h e p r e d o m i n a n t m i n e r a l s in t h e h e a v y 
m i n e r a l s u i t e . I l m e n i t e c o n t e n t ( F i g . 9) i n c r e a s e s g r a d u a l l y w i t h d e c r e a s i n g p a r t i c l e s i z e u n t i l 
t h e s i l t r a n g e i s r e a c h e d a t w h i c h poin t i t b e c o m e s c o n s t a n t . 

T h e F e 2 0 3 c o n t e n t ( F i g . 11) i n c r e a s e s q u i t e s h a r p l y w i t h d e c r e a s e in p a r t i c l e s i z e , and 
t h e A l 2 0 3 / F e 2 0 3 r a t i o d e c r e a s e s f r o m v a l u e s of 3 - 5 in t h e c o a r s e - g r a i n e d s e d i m e n t s t o v a l u e s 
of 2 - 2 . 5 in t h e c l ay . T h i s i n d i c a t e s an e n r i c h m e n t of i r o n in t h e f i n e r f r a c t i o n s , and m i g h t 
r e s u l t f r o m t h e s u r f a c e a d s o r p t i o n of i r o n in t h e p r e s e n t e n v i r o n m e n t . 
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C o n c l u s i o n s 

A c l o s e r e l a t i o n s h i p e x i s t s b e t w e e n t h e c h e m i s t r y and t h e t e x t u r e of a s u i t e of s a m o l e s 
f r o m t h e S c o t i a n S h e l f , w h i c h i s r e p r e s e n t e d m a i n l y by q u a r t z . T h e o t h e r c o n s t i t u e n t s a r e f a i r l y 
c o n s t a n t w h e n s i l i c a is e x c l u d e d f r o m t h e a n a l y s e s . A s i m i l a r d e g r e e of m a t u r i t y b e t w e e n t h e 
v a r i o u s f a c i e s of t h e s u i t e i s i l l u s t r a t e d by t h e c o n s t a n t A I 2 O 3 / K 2 O and Al2C>3/Na20 r a t i o s and 
it i s s i g n i f i c a n t t h a t t h e t i l l s , t h a t w e r e d e r i v e d f r o m t h e m a i n l a n d r o c k s of Nova S c o t i a , a r e n o t 
a n o m a l o u s . T h e s i m i l a r i t y of t h e m i n e r a l o g y of t h e s a m p l e s w i t h t h a t of t h e g l a c i a l t i l l s of t h e 
a r e a i n d i c a t e s t h a t t h e t i l l s a r e p r o b a b l y t h e s o u r c e m a t e r i a l f o r t h e o t h e r s e d i m e n t s . W i n n o w i n g 
h a s m e c h a n i c a l l y f r a c t i o n a t e d t h e t i l l s , and b e c a u s e of t h e p h y s i c a l and c h e m i c a l c h a r a c t e r of 
t h e m i n e r a l s h a s p r o d u c e d c h e m i c a l l y d i f f e r e n t s e d i m e n t s . T h i s i s p r i n c i p a l l y due t o t h e f a c t 
t h a t q u a r t z in t h e t i l l s i s m o s t l y s a n d s i z e and c o n s e q u e n t l y i s c o n c e n t r a t e d in t h e s a n d y f a c i e s . 
T h e c l a y m i n e r a l s s u c h a s k a o l i n i t e , m i c a - i l l i t e , and c h l o r i t e a r e c o n c e n t r a t e d in t h e s i l t and 
c l a y f a c i e s . 

T h e r e i s n o e v i d e n c e f o r any m a j o r c h a n g e in t h e m i n e r a l o g y o r c h e m i s t r y r e s u l t i n g f r o m 
d i a g e n e t i c p r o c e s s e s . M i n o r e x c e p t i o n s a r e t h e f o r m a t i o n of g l a u c o n i t e and t h e a d s o r p t i o n of 
i r o n on p a r t i c l e s u r f a c e s . M u c h of t h e g l a u c o n i t e m i g h t be r e c y c l e d m a t e r i a l f r o m t h e u n d e r -
ly ing C o a s t a l P l a i n s e d i m e n t s . T h e s u i t e i s a l s o m o d i f i e d by a m i n o r b i o c l a s t i c c o n t r i b u t i o n . 

A q u a n t i t a t i v e c o m p a r i s o n of t h e m i n e r a l o g y of a s u i t e of s a m p l e s of w i d e t e x t u r a l 
v a r i a t i o n p r e s e n t s a m a j o r a n a l y t i c a l p r o b l e m . T h e p r o b l e m h a s b e e n c i r c u m v e n t e d in t h i s 
s t u d y by t h e u s e of t h e n o r m a t i v e m i n e r a l c o m p o s i t i o n . P r o v i d e d t h a t t h i s t y p e of c a l c u l a t i o n i s 
l i n k e d w i t h o p t i c a l and X - r a y d a t a on t h e q u a l i t a t i v e m i n e r a l o g y of t h e s e d i m e n t s , t h i s q u a n t i t a t i v e 
a p p r o a c h t o a s u i t e of r e l a t e d s e d i m e n t s c a n p r o v i d e a u s e f u l m e t h o d of c o m p a r i s o n . 

A p p l i c a t i o n of t h e t e c h n i q u e s u s e d in t h i s s t u d y t o t r a c e - e l e m e n t d i s t r i b u t i o n s t u d i e s in 
s e d i m e n t s w o u l d i m p r o v e t h e s i g n i f i c a n c e of s u c h s t u d i e s . T h e v a r i a t i o n of c h e m i s t r y w i t h 
t e x t u r e s h o w n in t h i s s t u d y , t h e c o n c e n t r a t i o n of c l a y m i n e r a l s in t h e f i n e r s e d i m e n t s , and t h e 
known a s s o c i a t i o n of t r a c e e l e m e n t s w i t h t h e c l a y f r a c t i o n of s e d i m e n t s , s u g g e s t t h a t c o n c l u s i o n s 
b a s e d s i m p l y on q u a n t i t a t i v e v a r i a t i o n s of e l e m e n t s w i thou t a q u a n t i t a t i v e c o n s i d e r a t i o n of 
p a r t i c l e s i z e m a y not be s i g n i f i c a n t . 
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