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R e s e a r c h i n P r o g r e s s * 

D O N A L D J . P . S W I F T 
I n s t i t u t e of O c e a n o g r a p h y , O l d D o m i n i o n U n i v e r s i t y , N o r f o l k , V i r g i n i a . 

T h e I n s t i t u t e of O c e a n o g r a p h y , O l d D o m i n i o n U n i v e r s i t y , N o r f o l k , V i r g i n i a , h a s 
a u g m e n t e d i t s s t a f f a n d a c t i v i t i e s d u r i n g 1968. J o h n C. L u d w i c k , g e o l o g i c a l o c e a n o g r a p h e r 
f o r m e r l y of Gulf R e s e a r c h C o r p o r a t i o n , h a s b e e n a p p o i n t e d d i r e c t o r . O t h e r n e w s t a f f m e m b e r s 
a r e D o n a l d S w i f t , g e o l o g i c a l o c e a n o g r a p h e r , f o r m e r l y of Duke U n i v e r s i t y ; R o n a l d J o h n s o n , 
p h y s i c a l o c e a n o g r a p h e r , f o r m e r l y of O r e g o n S t a t e U n i v e r s i t y ; a n d F r a n k S lowey , c h e m i c a l 
o c e a n o g r a p h e r , f o r m e r l y of T e x a s C h r i s t i a n U n i v e r s i t y . J a c q u e s Z a n e v e l d , b i o l o g i c a l
o c e a n o g r a p h e r , p r e c e d e d t h e e x p a n s i o n . T h e I n s t i t u t e o p e r a t e s a 6 0 - f o o t c o a s t a l v e s s e l a n d
u t i l i z e s l a r g e r C o a s t G u a r d v e s s e l s s t a t i o n e d n e a r b y . T h e I n s t i t u t e h a s an a c t i v e m a s t e r ' s 
p r o g r a m a n d a d o c t o r a l p r o g r a m i s c o n t e m p l a t e d . 

T w o r e s e a r c h p r o j e c t s a r e p r e s e n t l y u n d e r w a y . T h e f i r s t , h e a d e d by L u d w i c k , i s a s t u d y 
of t h e l a r g e ( 8 0 k m ^ ) s a n d s h o a l b l o c k i n g t h e n o r t h e r n ha l f of t h e m o u t h of C h e s a p e a k e B a y 
( F i g u r e 1). R e c o n n a i s s a n c e s t u d i e s s u g g e s t t h a t t h i s s a n d b o d y i s t h e t e r m i n u s f o r t h e l i t t o r a l -
d r i f t s y s t e m of t h e D e l m a r v a p e n i n s u l a , b e t w e e n C h e s a p e a k e a n d D e l a w a r e b a y s . T h e r e c t i l i n e a r , 
t i d a l r e g i m e of t h e b a y ' s m o u t h h a s s t r u c t u r e d t h e u p p e r s u r f a c e of t h e s a n d b o d i e s i n to a 
c o m p l e x h i e r a r c h y of e b b - f l o o d c h a n n e l s y s t e m s , s i m i l a r to t h o s e d e s c r i b e d by Van V e e n (1950) 
f r o m t h e s o u t h e r n b i g h t of t h e N o r t h S e a . T h e s u c c e s s i v e , a r c u a t e , c h a n n e l s y s t e m s m a y 
i n d i c a t e i n c r e m e n t a l s o u t h w a r d p r o g r a d a t i o n of t h e s h o a l s i n c e t h e l a t e R e c e n t r e d u c t i o n in t h e 
r a t e of s e a l e v e l r i s e . 

F i g . 1 
T i d a l entrance to Chesapeake 
B a y , V i r g i n i a . 

P r inc ipa l natural passages are 
92 and 55 feet deep. Shoals pre-
dominate in the northern one-
half of the in le t .Sur face currents 
up to 3 .4 knots occur occasion-
a l l y in some channe ls . Sand 
waves 5-10 feet in he ight , 200-
800 feet in wave- length occur 
atop shoals and in channe ls . 
Sand wave migration const i tu tes 
an important sediment sh i f t ing 
mechanism in th is area . 

^ M a n u s c r i p t r e c e i v e d J u n e 6, 1969. 
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T h e s t u d y of t h e b a y m o u t h s h o a l i s b e i n g p u r s u e d a l o n g f o u r p a t h s 
1. A n a l y s i s of s e d i m e n t d i s t r i b u t i o n 
2. A n a l y s i s of h y d r a u l i c r e g i m e 
3. A n a l y s i s of w a t e r - s u b s t r a t e i n t e r a c t i o n a n d s e d i m e n t t r a n s p o r t 
4. G e o l o g i c h i s t o r y a n d p r o b a b l e f u t u r e of t h e s h o a l . 

T o p i c n u m b e r 3 w i l l e m p h a s i z e e s p e c i a l l y t h e s h o a l a s a n a t u r a l l a b o r a t o r y f o r t h e s t u d y 
of t h e d y n a m i c s of t i d e - m a i n t a i n e d s a n d - w a v e f i e l d s . 

A s e c o n d p r o j e c t i s h e a d e d b y Swi f t a n d s u p p o r t e d b y t h e C o a s t a l E n g i n e e r i n g R e s e a r c h 
C e n t e r a n d t h e U . S . G e o l o g i c a l S u r v e y . I t i s an a n a l y s i s of t h e d y n a m i c s of c o a s t a l a n d i n n e r -
s h e l f s e d i m e n t a t i o n b e t w e e n C a p e H e n r y , V i r g i n i a , a n d C a p e L o o k o u t , N o r t h C a r o l i n a , w i th 
s p e c i a l e m p h a s i s on t h e F a l s e C a p e , V i r g i n i a , a r e a . 

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

1. T h e f i r s t h y p o t h e s i s s t a t e s t h a t a n e a r s h o r e , m o d e r n , s a n d p r i s m c o n s i s t i n g of 
b a r r i e r i s l a n d , s p i t , o r m a i n l a n d b e a c h , a n d s e a w a r d t h i n n i n g a n d f i n i n g b l a n k e t of m o d e r n s a n d 
t h a t h a s b e e n b u i l t s i n c e t h e l a t e R e c e n t r e d u c t i o n of s e a l e v e l r i s e . I t o v e r l i e s a s h e l f , r e l i c t , 
s a n d b l a n k e t . T h e two f a c i e s a r e d i s t i n g u i s h a b l e by p e t r o g r a p h i c c r i t e r i a . 

2. T h e c o a s t a l s e c t o r u n d e r s t u d y i s a t y p i c a l , m i d d l e - A t l a n t i c , c o a s t a l c o m p a r t m e n t in 
t h a t i t c o n s i s t s of an e r o d i n g h e a d l a n d to t h e n o r t h , s o u t h - t r e n d i n g sp i t , and a b a r r i e r - i s l a n d 
s e q u e n c e e x t e n d i n g s o u t h of t h e s p i t . T h e s e c o n d h y p o t h e s i s s t a t e s t h a t t h e r e a r e t h r e e s e d i m e n t 
s o u r c e s f o r t h e n e a r s h o r e , m o d e r n , s a n d p r i s m in s u c h c a s e s , n a m e l y h e a d l a n d e r o s i o n , s u b -
m a r i n e e r o s i o n i n t h e s u r f z o n e , a n d l a n d w a r d m o v e m e n t of she l f s a n d . T h e h y p o t h e s i s f u r t h e r 
s t a t e s t h a t t h e l a t t e r two s o u r c e s i n c r e a s e a t t h e e x p e n s e of t h e f i r s t a s t h e n e a r s h o r e , m o d e r n , 
s a n d p r i s m i s t r a c e d s o u t h . H e a v y m i n e r a l a n a l y s i s h a s b e e n u n d e r t a k e n a s a s p e c i f i c t e s t . 

I n i t i a l b o t t o m s a m p l i n g a n d p r o f i l i n g b e t w e e n C a p e H e n r y and C a p e H a t t e r a s ( F i g u r e 2) 
i n d i c a t e s t h a t a s p r e v i o u s l y r e p o r t e d ( E m e r y , 1965) t h e n e a r s h o r e - m o d e r n a n d o f f s h o r e - r e l i c t 
f a c i e s of t h i s c o a s t a r e r e a d i l y d i s t i n g u i s h a b l e on t h e b a s i s of g r a i n s i z e ( o f f s h o r e s a n d s a r e 
c o a r s e r ) , p i g m e n t ( o f f s h o r e s a n d s a r e i r o n s t a i n e d ) , f o s s i l c o n t e n t ( o f f s h o r e s a n d s c o n t a i n d e p t h -
a n o m a l o u s f o s s i l s ) , a n d t h e r a t i o of o p a q u e to n o n o p a q u e h e a v y m i n e r a l s ( o f f s h o r e s a n d s c o n t a i n 
o v e r 40 p e r c e n t ) . T h e l a t t e r p a r a m e t e r a l s o v a r i e s s y s t e m a t i c a l l y down the l e n g t h of t h e n e a r -
s h o r e m o d e r n s a n d p r i s m . 

F i g . 2 Completed transects of bottom sampl ing and pro-

f i l i n g , inner shelf of V i rg in ia and North C a r o l i n a . 
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F i g . 3 

Lower study area is the 
F a l s e Cape study a rea , re-
ferred to in tex t . Designated 
s ta t ions are for the current 
meter s tudy. F a l s e Cape 
shoals have been referred 
to by Sanders (1962) as a 
re l i c t , beach-r idge complex , 
but resembles the large-
s c a l e , dynamic bedform re-
ferred to by Robinson (1966 ) 
as a N e s s . T h e offshore 
r idges have a lso been re-
ferred to as re l ic t beach 
ridges (Shepard, 1963 , p. 213 ) . 
Uchupi (1968 ) has recent ly 
suggested that these , too, 
are dynamic bedforms. 

T h e i n i t i a l s t u d y h a s s h o w n t h a t t h e n e a r s h o r e , m o d e r n , s a n d p r i s m w e d g e s o u t w i t h i n 5 
to 10 k m of s h o r e , i n a b o u t 15 m e t r e s of w a t e r . At c a p e s s u c h a s H e n r y a n d H a t t e r a s , h o w e v e r , 
c h a n g e s i n i n c i d e n t w a v e e n e r g y a n d t h e t i d a l c u r r e n t s y s t e m r e s u l t in m u c h f l a t t e r a n d s h o a l e r 
s h o r e f a c e p r o f i l e s and , in t h e c a s e of D i a m o n d s h o a l s off C a p e H a t t e r a s , e x t e n s i o n of t h e n e a r -
s h o r e , m o d e r n , s a n d p r i s m t o w a r d t h e s h e l f e d g e . 

D u r i n g t h e c o m i n g y e a r , t e x t u r a l a n d h e a v y m i n e r a l a n a l y s i s of s a m p l e s f r o m t h e r e g i o n a l 
r e c o n n a i s s a n c e w i l l c o n t i n u e . F i e l d w o r k w i l l b e e x t e n d e d s o u t h f r o m C a p e H a t t e r a s to C a p e 
L o o k o u t , a n d w i l l b e i m p l e m e n t e d b y c o r i n g a n d s u b - b o t t o m p r o f i l i n g , b o t h o n s h o r e a n d o f f s h o r e . 

In a d d i t i o n to t h e r e g i o n a l s t u d y , an i n t e n s i v e s t u d y of t h e d y n a m i c s of i n n e r she l f 
s e d i m e n t a t i o n w i l l b e u n d e r t a k e n i n a 10 k m by 14 k m a r e a off F a l s e C a p e , V i r g i n i a ( F i g u r e 3). 

T h e a r e a w i l l , d u r i n g t h e c o m i n g s e a s o n , b e p r o f i l e d , s u b - b o t t o m p r o f i l e d , a n d s a m p l e d 
on a 1 - k m g r i d , u s i n g t h e A l p i n e d i g i t a l r a d a r r a n g i n g s y s t e m f o r n a v i g a t i o n . A t r a n s e c t , 
n o r m a l to t h e s h o r e , of 10 d i v i n g s t a t i o n s w i l l b e e s t a b l i s h e d . T h e s t a t i o n s w i l l b e m o n i t o r e d on 
a m o n t h l y b a s i s f o r l j y e a r s to r e c o r d c h a n g e s in b o t t o m l e v e l , p r i m a r y s t r u c t u r e s , a n d t e x t u r e s . 
T h e h y d r a u l i c r e g i m e w i l l b e m o n i t o r e d w i t h r e c o r d i n g c u r r e n t m e t r e s . T h e p r o g r a m i s d e s i g n e d 
to d e t e r m i n e : 1) t h e c h a r a c t e r of t h e f a i r - w e a t h e r , a n d s t o r m , h y d r a u l i c r e g i m e s a n d t h e i r 
r e s p e c t i v e e f f e c t s on t h e s u b s t r a t e ; a n d 2) t h e e x t e n t to w h i c h t h e r i d g e a n d s w a l e t o p o g r a p h y on 
t h e i n n e r V i r g i n i a - N o r t h C a r o l i n a s h e l f i s a r e l i c t l i t t o r a l t o p o g r a p h y a n d t h e e x t e n t to w h i c h i t 
c o n s i s t s of t i d e - o r s t o r m - g e n e r a t e d b e d f o r m s . 
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