
All rights reserved © Maritime Sediments, 1969 This document is protected by copyright law. Use of the services of Érudit
(including reproduction) is subject to its terms and conditions, which can be
viewed online.
https://apropos.erudit.org/en/users/policy-on-use/

This article is disseminated and preserved by Érudit.
Érudit is a non-profit inter-university consortium of the Université de Montréal,
Université Laval, and the Université du Québec à Montréal. Its mission is to
promote and disseminate research.
https://www.erudit.org/en/

Document generated on 06/06/2025 3:36 a.m.

Atlantic Geology

Possible Morainal Deposits in the Gulf of Maine
Reginald N. Harbison

Volume 5, Number 1, April 1969

URI: https://id.erudit.org/iderudit/ageo05_1rep05

See table of contents

Publisher(s)
Maritime Sediments Editorial Board

ISSN
0843-5561 (print)
1718-7885 (digital)

Explore this journal

Cite this article
Harbison, R. N. (1969). Possible Morainal Deposits in the Gulf of Maine. Atlantic
Geology, 5(1), 19–21.

https://apropos.erudit.org/en/users/policy-on-use/
https://www.erudit.org/en/
https://www.erudit.org/en/
https://www.erudit.org/en/journals/ageo/
https://id.erudit.org/iderudit/ageo05_1rep05
https://www.erudit.org/en/journals/ageo/1969-v5-n1-ageo_5_1/
https://www.erudit.org/en/journals/ageo/


M a r i t i m e S e d i m e n t s , Vol. 5, No. 1, A p r i l , 1969, pp. 19-21. 19 

P o s s i b l e M o r a i n a l D e p o s i t s in t h e Gulf of M a i n e * 

R E G I N A L D N. HARBISON 
E n v i r o n m e n t a l S c i e n c e S e r v i c e s A d m i n i s t r a t i o n , 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 i e s , M i a m i , F l o r i d a . 

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

A d e t a i l e d h y d r o g r a p h i c , s e i s m i c r e f l e c t i o n a n d m a g n e t i c s u r v e y w a s c o n d u c t e d b y t h e 
USC&GSS E X P L O R E R in t h e n o r t h e a s t e r n Gulf of M a i n e ( A r e a A) a l o n g w i t h an a d d i t i o n a l 1 2 5 0 k m 
of r e c o n n a i s s a n c e l i n e s w e s t of A r e a A ( F i g . 1). B a t h y m e t r i c , b e d r o c k , i s o p a c h o u s and t o t a l 
m a g n e t i c f i e l d i n t e n s i t y m a p s h a v e b e e n p r e p a r e d f o r A r e a A ( M a l l o y a n d H a r b i s o n , 1966). A 
1 6 0 - j o u l e s p a r k e r p r o v i d e d t h e s o u n d e n e r g y f o r t h e s e i s m i c w o r k , and r e f l e c t e d s i g n a l s w e r e 
r e c o r d e d on a d u a l - c h a n n e l r e c o r d e r . F r e q u e n c i e s w e r e r e c o r d e d b e t w e e n 300 a n d 600 H e r t z on 
o n e c h a n n e l a n d 600 to 1200 on t h e o t h e r . R a y d i s t w a s u s e d f o r n a v i g a t i o n a l c o n t r o l in A r e a A 
( M a l l o y e t a l . , 1964). 

D i s c u s s i o n 

T h r o u g h o u t A r e a A a g e n e r a l n o r t h e a s t - s o u t h w e s t t o p o g r a p h i c t r e n d p r e v a i l s in t h e b e d -
r o c k in t h e f o r m of r i d g e a n d v a l l e y m o r p h o l o g y . S e i s m i c r e f l e c t i o n p r o f i l e s do n o t r e v e a l a n y 
s t r a t i f i c a t i o n w i t h i n t h e b e d r o c k w h i c h h a s b e e n i n t e r p r e t e d t o b e f o l d e d c r y s t a l l i n e r o c k of 
P a l e o z o i c a g e , o v e r l a i n in p a r t b y T r i a s s i c f o r m a t i o n s ( M a l l o y a n d H a r b i s o n , 1966). T h e b e d r o c k 
i s o v e r l a i n b y a c o u s t i c a l l y t r a n s p a r e n t s e d i m e n t s v a r y i n g f r o m 0 to 65 m in t h i c k n e s s . B e d r o c k 
v a l l e y s c o n t a i n c l o s e d l o w s a l o n g t h e i r t h a l w e g s , w h i c h s u g g e s t g l a c i a l e r o s i o n a n d t h e r e a r e 
m a n y s e d i m e n t b l o c k e d v a l l e y s w h i c h a r e p r o b a b l y c a u s e d by g l a c i a l o u t w a s h . E v i d e n c e f o r 
e x t e n s i v e g l a c i a t i o n i n t h e Gulf of M a i n e h a s b e e n p r e s e n t e d b y u s i n g s e i s m i c r e f l e c t i o n d a t a 
( U c h u p i , 1966). 

U n u s u a l s h a d o w z o n e s on t h e s e i s m i c r e f l e c t i o n p r o f i l e s , a p p a r e n t l y c a u s e d by a r e a s of 
r e v e r b e r a t e d s o u n d , o c c u r i n s o m e p l a c e s w i t h i n t h e o t h e r w i s e a c o u s t i c a l l y - t r a n s p a r e n t s e d i m e n t s . 
T h e s e z o n e s of a p p a r e n t r e v e r b e r a t i o n h a v e an a p p e a r a n c e s i m i l a r to t h e d e e p s c a t t e r i n g l a y e r 
on a f a t h o g r a m , bu t a r e m o r e i n t e n s e a n d o f t e n m a s k ou t m u c h of t h e b e d r o c k s u r f a c e b e l o w . 
T h e s h a d o w z o n e s a r e e q u a l l y v i s i b l e on b o t h c h a n n e l s of t h e s e i s m i c r e f l e c t i o n r e c o r d s w i t h no 
o b v i o u s h y p e r b o l i c r e f l e c t i o n s . M a n y of t h e s e s h a d o w z o n e s a r e p r e s e n t w i t h i n a c o u s t i c a l l y 
t r a n s p a r e n t s e d i m e n t s w i t h t h e i r s u r f a c e c o n v e x u p w a r d ( F i g . 2). 

G e o g r a p h i c a l l y , t h e s e s h a d o w z o n e s f o r m p r e d o m i n a n t l y s u b - b o t t o m r i d g e s w h i c h a r e 
c o n c e n t r a t e d a l o n g a b e l t 14 k m w i d e . T h i s b e l t i s c e n t e r e d on t h e 90 m i s o b a t h w h i c h i s 
a p p r o x i m a t e l y p a r a l l e l to t h e c o a s t a n d i s 30 t o 40 k m o f f s h o r e ( F i g . 3). T h e s e r i d g e s a v e r a g e 
b e t w e e n 45 to 50 m in h e i g h t a b o v e t h e b e d r o c k a n d a r e l o c a t e d i n w a t e r d e p t h s of 70 to 185 m . 
T h e y o f t e n a p p e a r to b e e r o d e d l e v e l w i t h t h e s e a f l o o r and a r e p o n d e d by a c o u s t i c a l l y t r a n s p a r e n t 
s e d i m e n t w h i c h i s p r o b a b l y c l a y . T h e r i d g e s a r e no t c o n t i n u o u s f e a t u r e s t h r o u g h o u t t h e a r e a . 

K i n g (1969) r e p o r t s an e n d m o r a i n e c o m p l e x on t h e S c o t i a n Shelf a b o u t 30 to 40 k m off t h e 
c o a s t . H e d e s c r i b e s t h i s e n d m o r a i n e c o m p l e x a s a b e l t of l o w d i s c o n t i n u o u s r i d g e s w h i c h a r e 
to a l a r g e d e g r e e s u b - b o t t o m f e a t u r e s m a s k e d by p o n d e d c l a y a n d s i l t d e p o s i t s . H e s t a t e s t h a t 
t h e s e r i d g e s a r e on t h e a v e r a g e 50 m in h e i g h t a b o v e t h e u n d e r l y i n g b e d r o c k a n d l i e in w a t e r 
d e p t h s r a n g i n g f r o m 70 to 200 m . He d e s c r i b e s t h e d o m i n a n t t e x t u r a l g r a d e of t h e m o r a i n e s a s 
s a n d , b u t m e n t i o n s t h a t r o c k f r a g m e n t s in t h e g r a v e l r a n g e a r e a l s o p r e s e n t . 

T h e S c o t i a n Shel f e n d m o r a i n e s a r e c o m p a r a b l e to t h e r i d g e s r e v e a l e d b y t h e s h a d o w z o n e s 
in t h e Gulf of M a i n e . T h e Gulf of M a i n e r i d g e s a r e no t f o u n d to e x t e n d a b o v e t h e s e a f l o o r a s 
t h o s e on t h e S c o t i a n She l f s o m e t i m e s do. 

C o n c l u s i o n s 

S h a d o w z o n e s on t h e s e i s m i c r e f l e c t i o n p r o f i l e s a r e i n t e r p r e t e d a s g r a p h i c r e c o r d s of 
d e p o s i t s of s m a l l - s i z e d g l a c i a l d e b r i s s u r r o u n d e d by a m a t r i x of a c o u s t i c a l l y t r a n s p a r e n t 

^ M a n u s c r i p t r e c e i v e d M a y 15, 1969. 
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s e d i m e n t . T h e g l a c i a l m a t e r i a l p r o b a b l y r e v e r b e r a t e s s o u n d e n e r g y in t h e a c o u s t i c a l l y 
t r a n s p a r e n t s e d i m e n t s in t h e s a m e m a n n e r t h a t c o n c e n t r a t i o n s of s m a l l m a r i n e o r g a n i s m s 
r e v e r b e r a t e s o u n d in w a t e r a s f o u n d in a s s o c i a t i o n w i t h t h e d e e p s c a t t e r i n g l a y e r . 

In a r e a s w h e r e s h a d o w z o n e s a r e p r e s e n t , c l o s e d b e d r o c k l o w s and m a x i m u m s e d i m e n t 
t h i c k n e s s o c c u r t o g e t h e r . T h e c l o s e d b e d r o c k l o w s a r e a t t r i b u t e d to g l a c i a l e r o s i o n . A r e a s of 
m a x i m u m t h i c k n e s s a r e i n t e r p r e t e d to b e a s s o c i a t e d w i t h an a r e a of g l a c i a l s t i l l s t a n d . T h e 
a b s e n c e of t h e s e s h a d o w z o n e s to t h e s o u t h and t h e i r c o n c e n t r a t i o n a l o n g a 14 k m - w i d e b e l t in t he 
v i c i n i t y of t h e 90 m i s o b a t h m a y i n d i c a t e a f o r m e r g l a c i e r - s h o r e l i n e c o n t a c t . 

T h e P a s s a d u m k e a g t o p o g r a p h i c s h e e t (USGS) f o r s o u t h e a s t e r n M a i n e s h o w s s a n d and 
g r a v e l m o r a i n a l d e p o s i t s e x t e n d i n g to t h e p r e s e n t s h o r e l i n e j u s t n o r t h of A r e a A {Atwood, 1940). 
T h e s h a d o w z o n e s a r e in a l l p r o b a b i l i t y a s o u t h e r n c o n t i n u a t i o n of t h e s e m o r a i n a l d e p o s i t s . 

T h e Gulf of M a i n e m o r a i n a l d e p o s i t s a r e i n t e r p r e t e d to b e g e n t l e s u b - b o t t o m r i d g e s of 
s a n d a n d g r a v e l . T h e s e r i d g e s a r e b e l i e v e d to b e an e n d m o r a i n e c o m p l e x s i m i l a r to t h e o n e on 
t h e S c o t i a n Shel f w h i c h t h e y r e s e m b l e in m a n y w a y s . 
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