
All rights reserved © Maritime Sediments, 1968 Ce document est protégé par la loi sur le droit d’auteur. L’utilisation des
services d’Érudit (y compris la reproduction) est assujettie à sa politique
d’utilisation que vous pouvez consulter en ligne.
https://apropos.erudit.org/fr/usagers/politique-dutilisation/

Cet article est diffusé et préservé par Érudit.
Érudit est un consortium interuniversitaire sans but lucratif composé de
l’Université de Montréal, l’Université Laval et l’Université du Québec à
Montréal. Il a pour mission la promotion et la valorisation de la recherche.
https://www.erudit.org/fr/

Document généré le 5 mai 2024 08:14

Atlantic Geology

An Interpretation of the Miramichi Bay Magnetic Anomaly,
New Brunswick
P. H. McGrath

Volume 4, numéro 1, april 1968

URI : https://id.erudit.org/iderudit/ageo04_1rep04

Aller au sommaire du numéro

Éditeur(s)
Maritime Sediments Editorial Board

ISSN
0843-5561 (imprimé)
1718-7885 (numérique)

Découvrir la revue

Citer cet article
McGrath, P. H. (1968). An Interpretation of the Miramichi Bay Magnetic
Anomaly, New Brunswick. Atlantic Geology, 4(1), 11–13.

https://apropos.erudit.org/fr/usagers/politique-dutilisation/
https://www.erudit.org/fr/
https://www.erudit.org/fr/
https://www.erudit.org/fr/revues/ageo/
https://id.erudit.org/iderudit/ageo04_1rep04
https://www.erudit.org/fr/revues/ageo/1968-v4-n1-ageo_4_1/
https://www.erudit.org/fr/revues/ageo/


M a r i t i m e S e d i m e n t s , Vo l . 4, N o . 1, A p r i l 1968, p p . 4-6. 

A n I n t e r p r e t a t i o n of t h e M i r a m i c h i B a y M a g n e t i c A n o m a l y , N e w B r u n s w i c k * 
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P . H. M c G R A T H 
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 , Ont . 

T h e p a p e r p r e s e n t s a q u a n t i t a t i v e i n t e r p r e t a t i o n of t h e p r o m i n e n t m a g n e t i c a n o m a l y 
c e n t e r e d o v e r t h e n o r t h e r n ha l f of M i r a m i c h i B a y (Geol . S u r v . C a n . , A e r o m a g n e t i c M a p 805 G, 
C h a t h a m , N e w B r u n s w i c k , S h e e l 21 P / 3 ) . T h i s r e p o r t r e p r e s e n t s a p a r t of a c o n t i n u i n g p r o g r a m 
of m a g n e t i c i n t e r p r e t a t i o n of c r u s t a l s t r u c t u r e i n t h e C a n a d i a n A p p a l a c h i a n R e g i o n . 

M a g n e t i c I n t e r p r e t a t i o n 

T h e l o c a t i o n of t h e p r o f i l e ( N - S ) s e l e c t e d f o r i n t e r p r e t a t i o n of t h i s a n o m a l y i s s h o w n in 
F i g u r e 1. T h e m a g n e t i c d a t a c o m p r i s i n g t h i s f i g u r e w e r e c o m p i l e d f r o m i n f o r m a t i o n r e c o r d e d a t 
a 1 0 0 0 - f o o t m e a n t e r r a i n c l e a r a n c e a l o n g n o r t h - s o u t h f l i g h t l i n e s s p a c e d a t a p p r o x i m a t e l y h a l f -
m i l e i n t e r v a l s . T h e c o n t o u r i n t e r v a l i s 10 g a m m a s . 

I n t e r p r e t a t i o n of t h e m a g n e t i c a n o m a l y p r o f i l e (N-S) w a s c a r r i e d o u t u s i n g a c o m p u t e r 
c u r v e - m a t c h i n g t e c h n i q u e ( M c G r a t h a n d Hood , i n p r e p a r a t i o n ) . In o r d e r t o c o m p a r e t h e o b s e r v e d 
a n o m a l y c u r v e ( F i g u r e 2) w i t h c a l c u l a t e d m o d e l c u r v e s , t h e o b s e r v e d a n o m a l y p r o f i l e (N-S) w a s 
d i g i t i z e d u s i n g a s a m p l i n g i n t e r v a l of t h r e e - t e n t h s of a m i l e . A l i n e a r r e g i o n a l v a r i a t i o n , w h i c h 
i n c r e a s e s a t t h e r a t e of 4. 8 g a m m a s p e r m i l e f r o m e a s t to w e s t a n d 2. 8 g a m m a s p e r m i l e f r o m 
s o u t h to n o r t h ( A e r o m a g n e t i c M a p 805 G) w a s r e m o v e d f r o m t h e o b s e r v e d d a t a b e f o r e a n y 
c o m p a r i s o n s w i t h m o d e l c u r v e s w e r e u n d e r t a k e n . 

T h e d i p p i n g - d y k e m o d e l w a s c h o s e n f o r i n t e r p r e t a t i o n of t h e M i r a m i c h i B a y m a g n e t i c 
a n o m a l y . T h e a s s u m p t i o n s m a d e in u s i n g t h i s m o d e l f o r i n t e r p r e t a t i o n a r e : 1) t h e i n t e n s i t y of 
m a g n e t i z a t i o n i s c o n s t a n t t h r o u g h o u t t h e m o d e l bu t i t s d i r e c t i o n i s no t n e c e s s a r i l y p a r a l l e l to t h e 
e a r t h ' s m a g n e t i c f i e l d , 2) i t h a s i n f i n i t e s t r i k e l e n g t h a n d e x t e n d s to i n f i n i t e d e p t h , a n d 3) i t h a s 
p a r a l l e l s i d e s a n d a h o r i z o n t a l u p p e r s u r f a c e . 

T h e o b s e r v e d d a t a ( N - S ) w e r e c o m p a r e d w i t h m o d e l c u r v e s f o r t h e d ipp ing dyke u s i n g a 
c o m p u t e r p r o g r a m . A b e s t s e t of m o d e l p a r a m e t e r s w a s s e l e c t e d by t h e c o m p u t e r s u c h t h a t t h e 
s t a n d a r d d e v i a t i o n (\7*) of t h e r e s i d u a l s w a s a m i n i m u m , w h e r e 

N— I 
T ^ 0 k s = o b s e r v e d d a t a a l o n g p r o f i l e N - S 

"^ ica lc = c a l c u l a t e d d a t a u s i n g t h e d ipp ing dyke m o d e l 

N = n u m b e r of d a t a p o i n t s a l o n g N - S . 

T h e r e s u l t s of t h e i n t e r p r e t a t i o n a r e s h o w n in F i g u r e 2. T h e d i s t u r b i n g z o n e i s c e n t e r e d 
u n d e r t h e p o i n t O a l o n g N - S ( F i g u r e 1). I t i s 19, 000 f e e t w i d e , t h e dep th to i t s u p p e r s u r f a c e i s 
6000 fee t ; a n d i t p o s s e s s e s a n a v e r a g e e f f e c t i v e s u s c e p t i b i l i t y c o n t r a s t of 2300 x 10"^ c g s u n i t s . 
In a d d i t i o n , a s s u m i n g t h a t t h e r e m a n e n t m a g n e t i z a t i o n i s p a r a l l e l t o t h e i n d u c e d m a g n e t i z a t i o n o r 
t h a t t h e i n d u c e d m a g n e t i z a t i o n i s d o m i n a n t o v e r t h e r e m a n e n t m a g n e t i z a t i o n , t he dyke i s 
e s s e n t i a l l y v e r t i c a l . 

T h e m i n i m u m s t a n d a r d d e v i a t i o n o b t a i n e d f r o m t h e c o m p a r i s o n of o b s e r v e d d a t a a n d t h e 
m o d e l c u r v e s f o r t h e d i p p i n g d y k e w a s 15 g a m m a s . C o n v e r g e n c e to s o l u t i o n s w i t h l a r g e r 
s t a n d a r d d e v i a t i o n s m a y b e o b t a i n e d by e x t e n d i n g t h e p r o f i l e N - S to t h e s o u t h e a s t . H o w e v e r , 
b e c a u s e of i n t e r f e r e n c e w i t h t h e l a r g e m a g n e t i c l o w to t h e s o u t h of t h e M i r a m i c h i B a y a n o m a l y , 
s u c h s o l u t i o n s a r e n o t c o n s i d e r e d a s r e l i a b l e a s t h a t s h o w n in F i g u r e 2. 

G e o l o g i c a l I n t e r p r e t a t i o n 

T h e p r e - C a r b o n i f e r o u s b a s e m e n t r o c k s of t h e B a t h u r s t a r e a h a v e b e e n s t u d i e d by S k i n n e r 

* M a n u s c r i p t r e c e i v e d M a y 14, 1968. 
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Figure ] The to ta l in tens i ty magnetic map (contour in terva l 10 gammas) of the Mi ramich i 
Bay area showing pro f i le N-S. The point 0 is s i tuated over the center of the d is-
turb ing body. 
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Figure 2 Ca lcu la ted and observed to ta l in tens i ty magnetic anomaly p ro f i l e (N-S) of th< 
Mi ramich i Bay anomaly w i th interpreted structure in c ross-sec t ion . 
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(1956), S m i t h (1957) a n d D a v i e s (1966). T h e s t r u c t u r a l g r a i n in t h e s e r o c k s i s d o m i n a t e d by 
n o r t h e a s t - s t r i k i n g f o l d s w i t h s t e e p l y d ipp ing a x i a l p l a n e s a n d a x e s w h i c h p l u n g e to t h e n o r t h e a s t 
a n d s o u t h w e s t . S m i t h (1957) n o t e s a s p a t i a l r e l a t i o n s h i p b e t w e e n o u t c r o p s of T e t a g o u c h e s e d i m e n t s 
( i r o n f o r m a t i o n a n d f e r r u g i n o u s c h e r t s ) a n d v o l c a n i c s ( s p i l i t e s a n d g r e e n s t o n e s ) , D e v o n i a n b a s i c 
s i l l s a n d d y k e s , a n d p r o m i n e n t l o c a l a e r o m a g n e t i c a n o m a l i e s . 

T o t h e e a s t of t h e B a t h u r s t a r e a n e a r l y f l a t - l y i n g C a r b o n i f e r o u s s t r a t a u n c o n f o r m a b l y 
o v e r l i e t h e s e o l d e r P a l e o z o i c r o c k s . Howie a n d C u m m i n g (1963) h a v e s t u d i e d t h e r e g i o n a l 
v a r i a t i o n s in t h i c k n e s s of t h e v a r i o u s C a r b o n i f e r o u s m e m b e r s of t h i s u n i t . T h e y s h o w a l o c a l 
t h i c k e n i n g of t h e C a r b o n i f e r o u s s e c t i o n in t he M i r a m i c h i B a y a r e a . 

T h e M i r a m i c h i B a y m a g n e t i c a n o m a l y i s p r o b a b l y c a u s e d b y a s e d i m e n t a r y - b a s i c v o l c a n i c 
s e q u e n c e o r by b a s i c i n t r u s i v e s , s u c h a s a dyke s w a r m . T h e t o p of t h i s d i s t u r b i n g z o n e i s 
s i t u a t e d a t a d e p t h of 6000 f e e t . R e s t i n g u n c o n f o r m a b l y a b o v e t h i s i s a 6000 foo t t h i c k s e c t i o n of 
C a r b o n i f e r o u s s e d i m e n t s ( F i g u r e 2). 

T h e n a t u r e of t h i s l o c a l i n c r e a s e in t h i c k n e s s of t he C a r b o n i f e r o u s s e c t i o n in t h e 
M i r a m i c h i B a y a r e a h a s b e e n d i s c u s s e d by H o w i e a n d C u m m i n g (1967). 
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