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E F F E C T S O F I N T R A C O A S T A L W A T E R W A Y

D R E D G I N G O N I C H T H Y O F A U N A

A N D B E N T H I C M A C R O I N V E R T E B R A T E S

b y

R o b e r t R . S t i c k n e y

S k i d a w a y I n s t i t u t e o f O c e a n o g r a p h y
S a v a n n a h , G e o r g i a 3 1 4 0 6

J u l y , 1 9 7 2

T h e Te c h n i c a l R e p o r t S e r i e s o f t h e M a r i n e S c i e n c e
P r o g r a m , U n i v e r s i t y S y s t e m o f G e o r g i a , e m b o d i e s r e p o r t s
o f a t echn i ca l na tu re ca r r i ed ou t i n response to spec i fic
reques ts by i ndus t r y, l oca l , r eg iona l o r s ta te gove rnmen t
a n d t h e p u b l i c i n t e r e s t . I n f o r m a t i o n c o n t a i n e d i n t h e s e
r e p o r t s i s i n t h e p u b l i c d o m a i n . C o p i e s a r e a v a i l a b l e t o
i n t e r e s t e d p e r s o n s b y v / r i t i n g t o :

T H E M A R I N E R E S O U R C E S C E N T E R
5 5 W e s t B l u f f R o a d

S a v a n n a h , G e o r g i a 3 1 4 0 6

I f t h i s p r e p u b l i c a t i o n c o p y i s c i t e d , i t s h o u l d b e c i t e d
a s a n u n p u b l i s h e d m a n u s c r i p t .
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T h i s r e s e a r c h w a s c o n d u c t e d w i t h s u p p o r t f r o m t h e

U n i t e d S t a t e s A r m y C o r p s o f E n g i n e e r s u n d e r C o n t r a c t D A C W -

2 1 0 7 1 - 0 0 2 0 .

I N T R O D U C T I O N

T h e I n t r a c o a s t a l W a t e r w a y o f t h e U n i t e d S t a t e s a l l o w s

p r i v a t e a n d c o m m e r c i a l b o a t t r a f fi c t o t r a v e r s e m a j o r p o r

t i o n s o f t h e A t l a n t i c , P a c i fi c a n d G u l f c o a s t s w h i l e r e

q u i r i n g o n l y l i m i t e d e x p o s u r e t o t h e o p e n s e a . T h e c o a s t a l

r e g i o n o f G e o r g i a , t h r o u g h w h i c h t h e I n t r a c o a s t a l W a t e r w a y

p a s s e s , i s c o m p o s e d o f a s y s t e m o f i s l a n d s , s o u n d s , r i v e r s

a n d t r i b u t a r i e s . T h e i s l a n d s g e n e r a l l y h a v e s a n d y b e a c h e s

o n t h e s e a w a r d e x p o s u r e w i t h t i d a l s a l t m a r s h e s o n p r o t e c t e d

sides. These sal t marshes are dominated by the grasses

S p a r t i n a a l t e r n i fl o r a a n d J u n c u s s p .

T h e e x t e n s i v e G e o r g i a e s t u a r i n e s y s t e m p r o v i d e s a

n u r s e r y g r o u n d f o r t h e p r i n c i p a l c o m m e r c i a l m a r i n e o r g a n

isms o f the s ta te ; Penaeus se t i fe rus (wh i te shr imp) , P.

aztecus (brown shr imp) and Cal l inectes sap idus (b lue crab) .

Detr i tus contr ibuted each year when Spart ina dies and de

composes provides the food base upon which these organisms
and the myr iad fish and o ther inver tebra tes present in the

Georgia estuaries thrive (Odum and de la Cruz, 1963, 1967).

Geo rg ia es tua r i es have cha race r i s t i ca l l y h i gh l oads
o f suspended pa r t i cu la te s i l t and c lay con t r i bu ted f rom

land runoff upstream. Much of this sediment load is depos

i ted when f resh wate r en te rs b rack ish es tuar ine wate r. The

sediments are also high in organic matter resulting largely
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F i g u r e 1 . M a p o f t h e n o r t h e r n c o a s t a l r e g i o n o f G e o r g i a

s h o w i n g s t a t i o n s s a m p l e d d u r i n g t h i s s t u d y . ( S I O = =

l o c a t i o n o f S k i d a v / a y I n s t i t u t e o f O c e a n o g r a p h y ) .
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from the decomposit ion of Spart ina and other marsh plants

a s w e l l a s c o n t r i b u t i o n s f r o m u p s t r e a m t e r r e s t r i a l a n d

a q u a t i c v e g e t a t i o n .

N e a r l y 1 0 0 m i l e s o f I n t r a c o a s t a l Wa t e r w a y m e a n d e r s

th rough the es tuar ies o f Georg ia . Con t inuous sed imenta t ion
r e s u l t s i n s h o a l i n g o f a t l e a s t s o m e p o r t i o n s o f t h e w a t e r

w a y. T h e w a t e r w a y i s p r e s e n t l y m a i n t a i n e d t h r o u g h m e c h a n i

c a l d r e d g i n g t o t h e d e p t h o f a b o u t f o u r m e t e r s a t m e a n l o w

w a t e r . T h e U n i t e d S t a t e s A r m y C o r p s o f E n g i n e e r s h a s b e e n

c h a r g e d w i t h m a i n t e n a n c e o f t h e I n t r a c o a s t a l W a t e r v / a y , a n d

s u r v e y s a r e p e r i o d i c a l l y m a d e a l o n g t h e v / a t e r w a y b y t h e

C o r p s t o d e t e r m i n e w h e n s h o a l s o c c u r . W h i l e s o m e a r e a s d o

n o t r e q u i r e d r e d g i n g , o t h e r s m a y b e c o m e h a z a r d s t o n a v i g a

t i o n i n a s l i t t l e a s t w o o r t h r e e y e a r s f o l l o w i n g d r e d g i n g .

S i n c e t h e I n t r a c o a s t a l Wa t e r w a y t h r o u g h G e o r g i a w a s d e

v e l o p e d a p p r o x i m a t e l y 4 0 y e a r s a g o , d r e d g e s p o i l s h a v e b e e n

d e p o s i t e d l a r g e l y o n t h e s u r f a c e o f t h e m a r s h e s a d j a c e n t t o

d r e d g i n g s i t e s . I t i s o f t e n p o s s i b l e t o i d e n t i f y o r i g i n a l

d r e d g i n g s p o i l b a n k s a s h a m m o c k s o f h i g h g r o u n d s u r r o u n d e d

b y t i d a l m a r s h . T h e i n i t i a l d r e d g i n g s p o i l o f t e n c o n t a i n e d

high percentages of shell and sand which formed the high

ground. Subsequent maintenance dredging has produced spoi l

m a t e r i a l m a i n l y o f s i l t a n d c l a y s i z e f r a c t i o n s . W h i l e t h e

s p o i l m a y b u r y t h e S p a r t i n a i n i t i a l l y o n d e p o s i t i o n , i f t h e

s p o i l i s n o t p i l e d s o h i g h a s t o p l a c e t h e s u r f a c e o f t h e

m u d a b o v e t h e t i d e r a n g e , S p a r t i n a w i l l e v e n t u a l l y r e c o v e r .

The depth o f spo i l ing seems to be c r i t i ca l in de termin ing



5

h o w l o n g r e c o v e r y w i l l r e q u i r e ( H e r b e r t L . W i n d o m , p e r s o n a l

c o m m u n i c a t i o n ) .

I n s o m e c a s e s d i k e s a r e c o n s t r u c t e d a r o u n d s p o i l b a n k s

t o p r e v e n t s p o i l m a t e r i a l f r o m r e t u r n i n g t o t h e a r e a f r o m

v / h i c h i t w a s d r e d g e d . T h e s e d i k e s p r e v e n t e v e n s p r i n g h i g h -

t i d e s f r o m fl o o d i n g t h e h i g h m . a r s h , t - . k . u . s ^ t h e f a c t t h a t a n

a r e a i s d i k e d m e a n s t h e e n d o f S p a r t i n a p r o d u c t i o n v / h e t h e r

o r n o t s p o i l m a t e r i a l i s l a t e r a d d e d .

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

r e s e a r c h w h i c h i s e x a m i n i n g t h e e f f e c t s o f d r e d g i n g a l o n g

t h e I n t r a c o a s t a l W a t e r w a y o f G e o r g i a o n t h e b i o t a , w a t e r

c h e m i s t r y , a n d g e o c h e m i c a l e q u i l i b r i a . T h i s r e p o r t c o v e r s

o n l y t h e e f f e c t s o f d r e d g i n g o n fi s h e s a n d b e n t h i c i n v e r t e

b r a t e s .

M A T E R I A L S A N D M E T H O D S

S e v e n s a m p l i n g s t a t i o n s w e r e o c c u p i e d m o n t h l y f r o m

N o v e m b e r o r D e c e m b e r 1 9 7 0 t h r o u g h D e c e m b e r 1 9 7 1 . F o u r

s t a t i o n s w e r e e s t a b l i s h e d n e a r S a v a n n a h , G e o r g i a o n t h e

W i l m i n g t o n R i v e r ( F i g u r e 1 ) . S t a t i o n A 1 i s l o c a t e d w i t h i n

a s m a l l t i d a l c r e e k a d j a c e n t t o a m a r s h w h i c h r e c e i v e d s p o i l

d u r i n g d r e d g i n g a c t i v i t i e s i n J u l y , 1 9 7 1 . S t a t i o n A 2 l i e s

i n t h e W i l m i n g t o n R i v e r i n t h e V i c i n i t y o f v / h e r e t h e c r e e k

o n v / h i c h s t a t i o n A 1 i s l o c a t e d e n t e r s t h e r i v e r . A c r o s s t h e

r i v e r f r o m s t a t i o n A 2 i s t h e t o w n o f T h u n d e r b o l t w h i c h h a s a

s e r i e s o f s e a f o o d p r o c e s s i n g p l a n t s , s h r i m p d o c k s a n d p u b l i c

m a r i n a s . D r e d g i n g w a s c a r r i e d o n w i t h i n a n d a r o u n d s t a t i o n



6

A 2 d u r i n g J u l y , 1 9 7 1 . T h i s s t a t i o n i s u n d i k e d a n d c o n s i d

e r e d t o b e p o l l u t e d b y d o m e s t i c a n d p r o c e s s i n g w a s t e s a s
»

v ; e l l a s s p i l l e d p e t r o l e u m p r o d u c t s a s s o c i a t e d w i t h t h e m a r i

n a s a n d s h r i m p b o a t s . S t a t i o n A D i s l o c a t e d t o t h e n o r t h o f

s t a t i o n s A 1 a n d A 2 . S t a t i o n A D r e p r e s e n t s a p o l l u t e d a r e a

v / h i c h h a s a d i k e d s p o i l b a n k a s s o c i a t e d w i t h i t . T h i s s t a

t i o n w a s a l s o d r e d g e d d u r i n g J u l y , 1 9 7 1 . S t a t i o n A D r e c e i v e s

p o l l u t e d w a t e r f r o m t l i e S a v a n n a h P. i v e r v ; h i c h c o n t a i n s m u n i c

i p a l s e w a g e , p u l p m i l l w a s t e s , a c i d a n d o t h e r i n d u s t r i a l

w a s t e s . T h e w a t e r f r o m t h e S a v a n n a h R i v e r c a n b e f o l l o v / e d

th rough s ta t ion AD and beyond a t some t imes V7hen ac id was tes

b e i n g fl u s h e d i n t o t h e S a v a n n a h R i v e r r e s u l t i n r e d u c e d p P ^

( H e r b e r t L . W i n d o m , R . R . S t i c k n e y , u n p u b l i s h e d d a t a ) . S t a

t i o n A C , l o c a t e d a b o u t t w o m i l e s d o w n s t r e a m f r o m s t a t i o n s A 1

a n d A 2 w a s u s e d a s a c o n t r o l s t a t i o n . N o d r e d g i n g a c t i v i

t i e s w e r e c a r r i e d o u t d u r i n g 1 9 7 1 a t t h i s s t a t i o n .

T h e r e m a i n i n g t h r e e s t a t i o n s w e r e e s t a b l i s h e d i n t h e

v i c i n i t y o f O s s a b a v ; S o u n d i n a n a r e a w h i c h i s n o t p r e s e n t l y

p o l l u t e d ( F i g u r e 1 ) . S t a t i o n B l , s i m i l a r i n m a n y r e s p e c t s

t o s t a t i o n A l , w a s e s t a b l i s h e d i n a t i d a l c r e e k a d j a c e n t t o

t h e m a r s h o n v / h i c h s p o i l w a s d e p o s i t e d d u r i n g t h e 1 9 7 1

d r e d g i n g a c t i v i t i e s . S t a t i o n B 2 w a s e s t a b l i s h e d i n a n a r e a

c a l l e d H e l l G a t e w h i c h r e q u i r e s d r e d g i n g a t i n t e r v a l s o f

V a b o u t t w o y e a r s . T h i s s t a t i o n w a s d r e d g e d d u r i n g J u l y , 1 9 7 1 .

S t a L i o n B 3 V 7 a s u s e d a s a c o n t r o l s t a t i o n a n d w a s e s t a b l i s h e d

o v e r o n e m i l e f r o m s t a t i o n B 2 w i t h i n O s s a b a v : S o u n d . W h i l e

t h e g e n e r a l c o n fi g u r a t i o n a n d h y d r o l o g y o f s t a t i o n A C c o m . -
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p a r e d c l o s e l y w i t h s t a t i o n A 2 a n d t o s o m e d e g r e e w i t h s t a t i o n

A D , n o a r e a w i t h i n t h e i m m e d i a t e v i c i n i t y o f s t a t i o n B 2 c o u l d

b e f o u n d i n v / h i c h s i m i l a r c o n d i t i o n s e x i s t e d . S t a t i o n B 3

w a s a r b i t r a r i l y s e t u p a s c l o s e l y a s p o s s i b l e t o s t a t i o n B 2

b u t b e y o n d t h e i n fl u e n c e o f d r e d g i n g .

r i o n t h l y s a m p l e s i n c l u d e d t h . e d e t e r m i n a t i o n o f t e m p e r a

t u r e , s a l i n i t y a n d t l i e c o l l e c t i o n o f a n i m a l s a t e a c h o f s e v e n

sampl ing s ta t ions . Sur face tempera ture was ob ta ined th rough

u t i l i z a t i o n o f a m e r c u r y - i n - g l a s s t h e r m o m e t e r . S u r f a c e s a l i n i t y

v / a s d e t e r m i n e d b y r e f r a c t o m e t r y. A n i m a l s w e r e c o l l . e c t e d o n

l o w t i d e i n a 6 . 1 m w i d e a t t h e m o u t h o t t e r t r a w l c o n s t r u c t e d

o f 2 . 5 c m s t r e t c h n y l o n m e s h . T h e t r a w l v / a s t o v / e d b e h i n d a

boat through each station for ten minutes each m.onth begin

ning in November, 1970 at the Wilmington River sampling sta
t ions and beginning December, 19 70 at the Ossabaw Sound sam

p l i ng s ta t i ons . Excep t i ons occu r red du r i ng Ju l y, 1971 when

trawls were made at each s ta t ion immediate ly pr ior to , dur ing

a n d a f t e r d r e d g i n g . N o s a m p l e w a s o b t a i n e d f r o m s t a t i o n A 2

dur ing dredging hov/ever, as the posi t ion of the dredge and i ts

p ipel ine prec luded t rav/ l ing. Samples were preserved in 10%

f o r m a l i n a n d r e t u r n e d t o t h e l a b o r a t o r y f o r e x a m i n a t i o n .

All animals were weighed to the nearest 0.1 g on a top

load ing e lec t r i c ba lance . S tandard l eng ths v /e re ob ta ined to
the nearest mm on all fish. Shrimp (Penaeus sp.) v/ere meas

u r e d f r o m t h e t i p o f t h e r o s t r a l s p i n e t o t h e b a s e o f t h e

c a r a p a c e . B l u e c r a b s ( C a l l i n e c t e s s a p i d u s ) w e r e m . e a s u r e d

be tween the t i ps o f the la te ra l ca rapace sp ines . Ros t rum
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l e n g t h w a s r e c o r d e d o n s t o m a t o p o d s ( S q u i l l a e i n p u s a ) , w h i l e

s q u i d ( L o l i g u n c u l a b r e v i s ) w e r e m e a s u r e d f r o m t h e s y p h o n t o

t h e p o s t e r i o r t e r m i n u s o f t h e m a n t e l .

S t a t i o n n u m b e r , d a t e , t i m e , t e m p e r a t u r e , s a l i n i t y , t i d e

s t a g e , f a m i l y , g e n u s a n d s p e c i e s o f t h e o r g a n i s m , s e x ( i f

d e t e r m i n e d ) , l e n g t h a n d w e i g h t w e r e r e c o r d e d o n c o m p u t e r

c a r d s f o r e a c h i n d i v i d u a l . A n a l y s e s o f t h e d a t a w e r e c a r r i e d

o u t o n a G e n e r a l E l e c t r i c 2 2 5 d i g i t a l c o m p u t e r t h r o u g h u t i

l i z a t i o n o f v a r i o u s p r o g r a m s c o m p i l e d b y G t i c k n e y a n d M c M a h o n

( s u b m i t t e d f o r p u b l i c a t i o n ) .

I n a d d i t i o n t o s p e c i e s c o m p o s i t i o n i n f o r m a t i o n , t w o

d i v e r s i t y i n d i c e s w e r e r u n o n t h e d a t a . D i v e r s i t y i n d e x o n e

w a s b a s e d o n t h e r e l a t i o n s h i p p r e s e n t e d b y O d u m ( 1 5 5 3 ) w h i c h

s t a t e d •

n - i o f s p e c i e s i n s a m p l e
L o g o f n u m b e r o f i n d i v i d u a l s

D i v e r s i t y i n d e x n u m b e r t w o w a s b a s e d o n t h e r e l a t i o n s h i p :

N = 2 p i I r i p i

w h e r e N i s d i v e r s i t y a n d p i i s t h e f r e q u e n c y o f o c c u r r e n c e

o f s p e c i e s i i n t h e s a m p l e ( M a c A r t h u r a n d M a c A r t h u r , 1 9 6 1 ;

D a h l b e r g a n d O d u m , 1 9 7 0 ) .

S t a t i o n A 2 , A D a n d B 2 w e r e d r e d g e d d u r i n g d i f f e r e n t

d a t e s i n J u l y , 1 9 7 1 . T h e d a t a a r e a l l r e p o r t e d i n t e r m s o f

m o n t h l y v a l u e s e x c e p t f o r J u l y w h e r e s e p a r a t e c o l l e c t i o n s

w e r e m a d e i m m e d i a t e l y b e f o r e , d u r i n g a n d a f t e r d r e d g i n g .

T h e d a t e s o f t h e s e s a m p l e s d o n o t n e c e s s a r i l y c o i n c i d e f o r

e a c h s t a t i o n b u t f a l l w i t h a b o u t t v / o w e e k s o f e a c h o t h e r .
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R E S U L T S A N D D I S C U S S I O N

M o n t h l y t e m p e r a t u r e a n d s a l i n i t y d a t a i n c l u d i n g t h r e e

d e t e r m i n a t i o n s i n J u l y w h i c h c o r r e s p o n d t o d r e d g i n g a c t i v i

t i e s , a r e p r e s e n t e d i n T a b l e 1 . A l l w a t e r s a m p l e s v / e r e t a k e n

a t l o w t i d e f r o m t h e s u r f a c e , t h u s v a r i a t i o n s i n s a l i n i t y

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

p a r t i c u l a r s t a t i o n . S t a t i o n A D w a s t h e l e a s t s a l i n e o f a l l

s t a t i o n s d e m o n s t r a t i n g i n fl u e n c e o f t h e S a v a n n a h R i v e r o n

t h i s s a m p l i n g s t a t i o n . N o o t h e r l a r g e s o u r c e o f u p s t r e a m

f r e s h w a t e r w a s a v a i l a b l e t o s t a t i o n A D ( F i g u r e 1 ) . L o v /

s a l i n i t i e s w e r e o b s e r v e d a t a l l o f t h e W i l m i n g t o n R i v e r s a m

p l i n g s t a t i o n s d u r i n g M a r c h a n d A p r i l d u e t o f r e s h w a t e r r u n

o f f f r o m p r e c i p i t a t i o n . S a l i n i t i e s a t t h e O s s a b a v / S o u n d

s a m p l i n g s t a t i o n s w e r e g e n e r a l l y h i g h e r t h a n t h o s e o f t h e

W i l m i n g t o n R i v e r s t a t i o n s s i n c e t h e f o r m e r a r e l o c a t e d i n

c l o s e r p r o x i m i t y t o t h e o p e n o c e a n .

T e m p e r a t u r e f o l l o w e d a t y p i c a l s e a s o n a l p a t t e r n f o r

s o u t h e a s t e r n c o a s t a l w a t e r s a t a l l s t a t i o n s w i t h c o l d e s t

s u r f a c e w a t e r t e m p e r a t u r e s o c c u r r i n g i n F e b r u a r y w i t h o u t

e x c e p t i o n . R a p i d w a r m i n g o f t h e v / a t e r o c c u r r e d A p r i l a n d

M a y w i t h a p e r i o d o f r a p i d c o o l i n g o c c u r r i n g i n O c t o b e r a n d

N o v e m b e r . D u r i n g J u l y , w a t e r t e m p e r a t u r e s v / e r e s t i l l

i n c r e a s i n g t o t h e i r s u m m e r m a x i m a ( a b o u t 3 0 C a t t h e W i l

m i n g t o n R i v e r s t a t i o n s , a n d u p t o 3 4 C d u r i n g m i d d a y a t t h e

O s s a b a w S o u n d s t a t i o n s ) . T h e c o o l e r w a t e r t e m p e r a t u r e s

a s s o c i a t e d w i t h t h e s a m p l e s t a k e n I n g d r e d g i n g a t t h e

O s s a b a v / S o u n d s t a t i o n s r e s u l t e d f r o m t h e f a c t t h a t t h e s a m -
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p i e s w e r e t a k e n i n t h e l a t e a f t e r n o o n f o l l o v / i n g a t h u n d e r

s h o w e r . S a l i n i t y w a s a l s o l o w e r t h a n i n o t h e r s a m p l e s t a k e n

d u r i n g J u l y b e c a u s e o f t h e p r e c i p i t a t i o n .

A b s o l u t e n u m b e r s o f o r g a n i s m s o b t a i n e d i n a n o n -

dupl icated 10~minute ot ter t rawl sample cannot be heavi ly
re l ied upon to g ive an accura te p ic tu re o f the to ta l popu

lat ion because of sampl ing bias which comes from select ing

against large animals V7hich can escape by outsv/imming the net
and small animals v/hich can escape through the webbing. pe

lag ic an ima ls a re a lso se lec ted aga ins t s ince the ne t fishes

on the bottom. Whi le absolute numbers of organisms obtained

wi th in a par t i cu la r t raw l se t can g ive some idea o f the s ize

of the popu la t ion , the percentage compos i t ion o f the catch

by biomass and quantity of each species present may give a
more accura te p ic tu re o f popu la t ion dynamics . The percent

age of to ta l b iomass and quant i ty contr ibuted by each ver te
brate and invertebrate species during each month of the study

period are presented for each station in Tables 2 through 8.
A lso inc luded in these tab les a re figures fo r the to ta l num

ber of organisms captured each month and the total weight (g)

o f each month ly sample . F ishes are l i s ted in approx imate

phy logene t i c o rde r (Amer i can F i she r ies Soc ie t y, 1970) ; a l l
an ima ls hav ing been iden t i fied to spec ies . Some inve r teb ra tes

w e r e n o t c l a s s i fi e d t o t h e s p e c i e s l e v e l , i n c l u d i n g a x a n t h i d

crab, a small gastropod mollusc and a paleomonid shrimp.

These an ima ls , wh ich never con t r ibu ted g rea t l y e i ther to

to ta l percentage b iomass or quant i t y, a re p resented in the
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t a b l e s a s " o t h e r s " i n t h e s e c t i o n o n i n v e r t e b r a t e s .

While many fish species v/ere represented at each of the

sampl ing s ta t ions , the fami l ies Sc iaen idae and Engrau l idae
w e r e e s p e c i a l l y w i d e l y r e p r e s e n t e d . D u r i n g s o m e p a r t s o f

t h e y e a r , m e m b e r s o f t h e f a m i l y B o t h i d a e a l s o w e r e w e l l r e p

r e s e n t e d . S c i a e n i d fi s h e s w e r e m o r e d o m i n a n t i n g e n e r a l a t

t h e W i l m i n g t o n R i v e r s a m p l i n g s t a t i o n s t h a n a t t h e O s s a b a w

S o u n d s t a t i o n s . M a n y s a m p l e s w e r e d o m i n a t e d b y t h e i n v e r t e

b r a t e s P e n a e u s s e t i f e r u s a n d C a l l i n e c t e s s a p i d u s . P e n a e u s

a z t e c u s b e c a m e i m p o r t a n t ( e s p e c i a l l y i n t e r m s o f p e r c e n t a g e

q u a n t i t y ) a t s o m e s t a t i o n s d u r i n g t h e s u m m e r . E a c h o f t h e s e

t h r e e i n v e r t e b r a t e s a r e c o m m e r c i a l l y v a l u a b l e a n d w i l l b e

h e a v i l y s t r e s s e d i n t h e f o l l o w i n g d i s c u s s i o n . T V m o n g t h e

fi s h e s o f c o m m e r c i a l a n d s p o r t i n t e r e s t c a p t u r e d a t o n e o r

m o r e o f t h e s e v e n s a m p l i n g s t a t i o n s v / e r e B r e v o o r t i a t y r a n n u s

( m e n h a d e n ) , L e i o s t o m u s x a n t h u r u s ( s p o t ) , C y n o s c i o n n e b u l o s u s

( s p o t t e d s e a t r c u t ) , C . r e g a l i s ( w e a k fi s h ) , M e n t i c i r r h u s

a m e r i c a n u s ( v / h i t i n g ) , M i c r o p o g o n u n d u l a t u s ( c r o a k e r ) ,

S c o m b e r o m o r u s m a c u l a t u s ( S p a n i s h m a c k e r e l ) , M u g i l c e p h a l u s

( w h i t e m u l l e t ) a n d P a r a l i c h t h y s s p . ( fl o u n d e r ) .

I n c l u d e d i n t h e d a t a i n T a b l e s 2 t h r o u g h 8 a r e fi g u r e s

f o r p e r c e n t a g e o f t o t a l b i o m . a s s a n d q u a n t i t y c o n t r i b u t e d b y

e a c h s p e c i e s f r o m s a m p l e s t a k e n i n J u l y i m m e d i a t e l y b e f o r e ,

d u r i n g a n d a f t e r d r e d g i n g . M o s t o f t h e f o l l o v / i n g d i s c u s s i o n

w i l l b e a i m e d a t e x a m i n a t i o n o f d a t a t a k e n d u r i n g t h e s u m m e r

m o n t h s , e s p e c i a l l y d u r i n g J u l y .

S t a t i o n A 1 , v / h i l e n o t d i r e c t l y e x p o s e d t o d r e d g i n g , d i d
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r e c e i v e r u n o f f w a t e r f r o m t h e s p o i l b a n k a t i t s l o w e r e n d

( F i g u r e 1 ) . P e n a e u s s e t i f e r u s d o m i n a t e d b o t h p e r c e n t a g e

b i o m a s s a n d p e r c e n t a g e q u a n t i t y t h r o u g h o u t t h e d r e d g i n g p e r i

o d a t s t a t i o n A 1 . T h e p e r c e n t a g e b i o m a s s v / a s l e s s d u r i n g

d r e d g i n g t h a n e i t h e r b e f o r e o r a f t e r ( T a b l e 2 ) , v / h i l e t h e

p e r c e n t a g e o f t o t a l q u a n t i t y c o n t r i b u t e d b y P . s e t i f e r u s

s t e a d i l y i n c r e a s e d d u r i n g J u l y a n d i n t o A u g u s t , a f t e r w h i c h

t h e n u m b e r d e c l i n e d . V J h i l e t h e p e r c e n t a g e b i o m a s s o f P e n a e u s

se t i f e rus was l ov / du r i ng d redg ing (49 .5% as compared w i t h

G 4 . 8 % b e f o r e a n d 7 7 . 3 % a f t e r d r e d g i n g ) , t h e p e r c e n t a g e b i o m . a s s

c o n t r i b u t e d b y t h e b l u e c r a b , C a l l i n e c t e s s a p i d u s , w a s m u c h

h i g h e r d u r i n g d r e d g i n g t h a n e i t h e r b e f o r e o r a f t e r ( T a b l e 2 ) .

T h i s c o i n c i d e d w i t h a l o v 7 p e r c e n t a g e o f t o t a l q u a n t i t y m a d e

u p o f b l u e c r a b s ( 2 . 3 % ) d u r i n g d r e d g i n g , d u e t o t h e p r e s e n c e o f

s e v e r a l l a r g e C . s a p i d u s i n t h e s a m p l e o b t a i n e d d u r i n g d r e d g

ing . They con t r i bu ted g rea t l y to to ta l b iomass wh i l e mak ing

u p a n i n s i g n i fi c a n t f r a c t i o n o f t o t a l q u a n t i t y . B e a r i n g t h i s
in mind, there was no d is rupt ion in the genera l pat tern o f

shrimp populat ion increase associated v/ i th July sam^ples.
P e n a e u s a z t e c u s d i d n o t c o n t r i b u t e g r e a t l y t o t h e t o t a l

b iomass percentage or percentage quant i ty v/ i th the except ion

o f J u n e , 1 9 7 1 , v / h e n b o t h v a l u e s v / e r e g r e a t e r t h a n t h o s e o f

Penaeus set i fe rus . The t rend as regards the shr imp popula t ion

v / a s f o r i n c r e a s i n g P. s e t i f e r u s a s d r e d g i n g a p p r o a c h e d a n d

d e c r e a s i n g P. a z t e c u s a t t h e s a m e t i m e .

T h e n u m b e r o f o r g a n i s m s f o u n d a t s t a t i o n A 1 w e r e l o w

t h r o u g h H a y, 1 9 7 1 , a f t e r w h i c h a n o r d e r o f m a g n i t u d e i n c r e a s e
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w a s f o u n d i n J u n e ( T a b l e 2 ) . T h e t o t a l n u m b e r o f o r g a n i s m s

c o n t i n u e d t o i n c r e a s e i n t o A u g u s t a f t e r w h i c h a r a p i d d e c l i n e

o c c u r r e d . T h e h i g h e s t n u m b e r s o f o r g a n i s m s c a p t u r e d w e r e

o b t a i n e d i n J u l y ( d u r i n g d r e d g i n g ) a n d A u g u s t . To t a l b i o -

m a s s o f s a m p l e s f o l l o w e d a t r e n d s i m i l a r t o t o t a l n u m b e r s o f

i n d i v i d u a l s ( T a b l e 2 ) .

S t a t i o n A 2 v / a s d i r e c t l y v ; i t h i n t h e a r e a o f d r e d g i n g

a c t i v i t i e s a n d s h o u l d h a v e r e fl e c t e d a n y e f f e c t s o n t h e b i o t a

t h a t o c c u r r e d . U n f o r t u n a t e l y , i t w a s n o t p o s s i b l e t o o b t a i n

s a m p l e s d u r i n g d r e d g i n g a t s t a t i o n A 2 , t h u s t h e p r e s e n c e o r

a b s e n c e o f a n y p a r t i c u l a r s p e c i e s d u r i n g t h a t t i m e i s n o t

k n o w n . P e n a e u s s e t i f e r u s v / e r e p r e s e n t i n r e l a t i v e l y l o w

b i o m a s s a n d q u a n t i t y d u r i n g J u n e a n d i n J u l y b e f o r e d r e d g i n g .

F o l l o w i n g d r e d g i n g t h e P . s e t i f e r u s b i o m a s s a n d q u a n t i t y

r e a c h e d t h e i r p e a k s a f t e r w h i c h t h e p o p u l a t i o n d e c l i n e d

( T a b l e 3 ) . T h e p a t t e r n w a s s i m i l a r t o t h a t s e e n a t s t a t i o n

A 1 ( T a b l e 2 ) .

T h e p e r c e n t a g e s o f b o t h b i o m a s s a n d q u a n t i t y c o n t r i b u t e d

b y P . a z t e c u s a t s t a t i o n A 2 w e r e g r e a t e r t h a n t h e c o n t r i b u t i o n

b y t h i s s p e c i e s a t s t a t i o n A 1 . P. a z t e c u s a p p e a r e d f o r t h e

l a s t t i m e i n t h e s a m p l e m a d e i m m e d i a t e l y b e f o r e d r e d g i n g a t

s t a t i o n A 2 .

L o o k i n g b r i e fl y a t t h e v e r t e b r a t e p o p u l a t i o n a t s t a t i o n

A 2 , m o s t s p e c i e s o f fi s h w h i c h w e r e c a p t u r e d i m m e d i a t e l y b e

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

d r e d g i n g . O n a n u m e r i c a l b a s i s , fi v e s p e c i e s o f v e r t e b r a t e s

w e r e p r e s e n t i n J u l y b e f o r e , a n d fi v e a f t e r d r e d g i n g ( T a b l e 3 ) .
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The greatest number of organisms v/ere captured in July

before dredging with a decline following dredging. There was

no peak in August at station A2 as compared v;ith station A1.

To t a l b i o m a s s fi g u r e s r e fl e c t e d t h o s e o f t o t a l n u m b e r s o f

i nd i v idua ls to a l a rge degree .

S t a t i o n A C w a s u s e d a s a c o n t r o l s t a t i o n . W h i l e i t v / a s

undiked, i t was also used as a control on stat ion AD (the

d i k e d d r e d g i n g s t a t i o n ) b e c a u s e n o o t h e r d i k e d a r e a c o u l d b e

found in the imimedia te v ic in i ty. The pat terns o f Penaeus

set i ferus percentages of b iomass and quant i ty a t s ta t ion AC

were s im i la r to those o f the p rev ious ly d i scussed s ta t ions

(Table 4). The percentages of biomass and quantity were

increasing throughout the dredging period and declined begin
n i n g i n O c t o b e r , 1 9 7 1 . T h e d e c l i n e i n P. s e t i f e r u s b i o m a s s

at stations A1 and A2 appeared to begin somewhat earl ier than

October; hov;ever, the di fferences in both cases v/ere appar

en t l y due to the fac t tha t Ca l l i nec tes sap idus percen tage
biomass increased to a large extent dur ing September. The

p e r c e n t a g e q u a n t i t y o f P. s e t i f e r u s fi g u r e s f o r a l l t h r e e

s t a t i o n s ( A l , A 2 a n d A C ) w e r e s i m i l a r . A s v / a s t h e c a s e a t

s ta t i on A l , P. az tecus fi rs t appeared a t s ta t i on AC in June ,

1971, and was absent after the July post dredging sample.

M o r e s p e c i e s o f fi s h w e r e c a p t u r e d a t s t a t i o n A C b o t h

before and a f te r d redg ing in Ju ly (13 and 11 , respec t ive ly )

than were taken a t s ta t i on A2 , Dur ing the to ta l s tudy pe r iod

2 7 s p e c i e s o f v e r t e b r a t e s w e r e t a k e n a t s t a t i o n A C a n d 2 1 a t

s t a t i o n A 2 .
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T h e t o t a l n u m b e r o f s p e c i m e n s t a k e n i n t h e s a m p l e s i n

c r e a s e d r a p i d l y b e g i n n i n g i n J u n e a t s t a t i o n A C a n d p e a k e d

in t he samp le t aken i n Ju l y f o l l ow ing d redg ing . Th i s pa t t e rn

w a s s i m i l a r t o t h a t s e e n a t s t a t i o n A 2 , b u t d i f f e r e d f r o m t h e

o n e a t s t a t i o n A 1 v / h e r e t h e m a x i m u m n u m b e r o f i n d i v i d u a l s i n

a s a m p l e o c c u r r e d i n A u g u s t . S t a t i o n A 1 i s l o c a t e d i n a s o m e

w h a t d i f f e r e n t h y d r o g r a p h i c a r e a t h a n a r e e i t h e r s t a t i o n s A 2

o r A C ( t i d a l c r e e k a s o p p o s e d t o t h e c o n s i d e r a b l y l a r g e r

Wi lm ing ton R iver ) . The tvzo s ta t ions o f s im. i la r hydrograph ic

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

t h o u g h o n e w a s d r e d g e d a n d t h e o t h e r w a s n o t . T h e n u m b e r o f

o r g a n i s m s t a k e n i m m e d i a t e l y a f t e r d r e d g i n g a t s t a t i o n A 2 w a s

s o m e w h a t l e s s t h a n t h e n u m b e r t a k e n a t s t a t i o n A C ; h o v / e v e r,

t h e v a l u e s f o r A u g u s t w e r e s i m i l a r a t b o t h s t a t i o n s ( T a b l e s

3 and 4 ) . I t i s poss ib le tha t rep resen ta t i ves o f some spec ies

avo ided the dredg ing area immedia te ly fo l lowing dredg ing, but

t h e e f f e c t s a p p e a r e d t o b e s h o r t - l i v e d . A l a r g e n u m b e r o f

ind iv iduals (382) were taken at s tat ion AC dur ing September,

1 9 7 1 , a l t h o u g h m o r e t h a n 9 0 p e r c e n t o f t h e s e w e r e P. s e t i f e r u s .

D i s t i n c t d i f f e r e n c e s b e t w e e n s t a t i o n A D a n d a l l o f t h e

o t h e r W i l m i n g t o n R i v e r s t a t i o n s w e r e n o t e d ( Ta b l e 5 ) . T h e

d i f fi c u l t y i n i n t e r p r e t a t i o n c o m e s f r o m t h e f a c t t h a t t h i s

s tat ion does not resemble any of the others in severa l respects.

I t i s s t r o n g l y i n fl u e n c e d b y i n fl o w o f t h e S a v a n n a h R i v e r a s

c a n b e s e e n f r o m i t s s u r f a c e s a l i n i t y a t l o w t i d e ( Ta b l e 1 )

and pH (Herber t L . Windom, unpubl ished data) . In add i t ion ,

t h e w a t e r fl o w a t s t a t i o n A D i s i n t h e o p p o s i t e d i r e c t i o n f r o m
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s t a t i o n s A l , A 2 a n d A C . W a t e r f r o m s t a t i o n A D e b b s b y w a y o f

t h e S a v a n n a h R i v e r , w h e r e a s t h e o t h e r t h r e e s t a t i o n s e b b i n

t h e d i r e c t i o n o f W a s s a w S o u n d ( F i g u r e 1 ) .

P e n a e u s s e t i f e r u s w e r e a b s e n t f r o m s t a t i o n A D f r o m D e c

e m b e r , 1 9 7 0 t h r o u g h J u n e , 1 9 7 1 , w h e r e a s , a t o n e o r m o r e o f

t h e o t h e r t h r e e W i l m i n g t o n R i v e r s a m p l i n g s t a t i o n s t h i s s p e

c i e s w a s r e p r e s e n t e d e a c h m o n t h d u r i n g t h e p e r i o d . P . s e t i f e r u s

n e v e r c o m p l e t e l y d o m i n a t e d t o t a l b i o m a s s p e r c e n t a g e ( C a l l i n e c t e s

b e i n g d o m i n a n t a s r e g a r d s p e r c e n t a g e b i o m a s s d u r i n g J u l y a n d

A u g u s t w h e n s h r i m p w e r e d o m i n a n t a t t h e o t h e r s t a t i o n s d i s

c u s s e d ) , a l t h o u g h P . s e t i f e r u s w e r e n u m e r i c a l l y d o m i n a n t i n

J u l y a f t e r d r e d g i n g a s w e l l a s i n S e p t e m b e r a n d O c t o b e r . H o

P e n a e i d s h r i m p o f a n y s p e c i e s w e r e c a p t u r e d d u r i n g d r e d g i n g .

P . a z t e c u s w e r e c a p t u r e d o n l y o n o n e o c c a s i o n ( J u l y p r i o r t o

d r e d g i n g ) , u n l i k e t h e o t h e r s t a t i o n s i n t h e W i l m i n g t o n R i v e r .

T h e l a r g e s t t o t a l n u m b e r o f i n d i v i d u a l s o b t a i n e d i n a s a m

p l e o c c u r r e d i n J u l y p r i o r t o d r e d g i n g . A t n o t i m e d i d t h e

n u m b e r s r e a c h l e v e l s a s h i g h a s t h o s e o b t a i n e d f r o m t h e o t h e r

t h r e e p r e v i o u s l y d i s c u s s e d s t a t i o n s . I n J u l y , d u r i n g d r e d g i n g ,

o n l y 1 1 a n i m a l s w e r e c a p t u r e d , w h i l e b o t h b e f o r e a n d a f t e r

d r e d g i n g t h e n u m e r i c a l c a t c h e x c e e d e d 1 0 0 ( Ta b l e 5 ) .

C a l l i n e c t e s s a p i d u s d o m i n a t e d t h e s a m p l e o b t a i n e d d u r i n g d r e d g

ing, both as regards b iomass, and to a lesser ex tent , quant i ty.
S i x fi s h s p e c i e s w e r e c a p t u r e d i n J u l y p r i o r t o d r e d g i n g , a n d

t h r e e a f t e r d r e d g i n g . N o fi s h w e r e c a p t u r e d i n A u g u s t , i t

i s p o s s i b l e t h a t d r e d g i n g a c t i v i t i e s a t t h i s s t a t i o n c a u s e d

t h e d i s l o c a t i o n o f P. s e t i f e r u s . F i s h m a y o r m a y n o t h a v e
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b e e n a t l e a s t t e r a p o r a r i l y a f f e c t e d . T h e n u m b e r o f o r g a n i s m s

c a p t u r e d a t s t a t i o n A D i n m o n t h s p r i o r t o J u l y a n d a f t e r J u l y

v / e r e s i m i l a r .

S m a l l c a t c h e s w e r e c h a r a c t e r i s t i c o f s t a t i o n A D . T h i s

m a y h a v e b e e n d u e t o t h e p r e s e n c e o f t h e d i k e , i n fl u e n c e o f

S a v a n n a h R i v e r w a t e r , p a s t d r e d g i n g a c t i v i t i e s , o r s o m e c o m

b ina t i on o f t hese . The marsh d i rec t l y ad jacen t t o s ta t i on AD

w a s l a r g e l y r e m o v e d f r o m p r o d u c t i o n d u e t o t h e d i k e , a n d t h i s

m a y h a v e r e s u l t e d i n t h e r e d u c e d n u m b e r s o f a n i m a l s p r e s e n t .

L o v / t i d e s a m p l i n g w a s u n d e r t a k e n t o a s s u r e t h a t a l l o f t h e

ob l i ga te sw imming o rgan isms wou ld have moved f rom the marsh

i n t o t h e r i v e r . S i n c e t h e a r e a o f m a r s h a v i l a b l e n e a r s t a t i o n

AD i s l im i t ed , t he number o f o rgan i sms wh i ch can be accommo

dated mus t a l so be l im i ted . Fu ther s tudy i s d i ked spo i l a reas

i s n e e d e d .

Th i r t y spec ies o f ve r teb ra tes were cap tu red a t s ta t i on

B l , 2 9 a t s t a t i o n B 2 a n d 3 5 a t s t a t i o n B 3 ( Ta b l e s 6 , 7 a n d 8 ) .

S t a t i o n B 3 ( T a b l e 8 ) s e e m e d t o d i f f e r f r o m t h e o t h e r t w o

Ossabaw Sound stat ions in that this stat ion had more species

assoc ia ted w i th i t wh ich are normal ly assoc ia ted w i th h igh

s a l i n i t y w a t e r. T h e s e i n c l u d e d S p h y r n a l e w i n i , R h i n o p t e r a

bonasus , Lagodon rhombo ides , and Monocan thus macu la tus .

Cen t rop r i s t i s ph i l ade lph ica and C . s t r i a tus bo th were cap
tured a t s ta t ion B2 a l though C. s t r ia tus does not normal ly

s e e m t o p e n e t r a t e f a r i n t o t h e e s t u a r i e s o f G e o r g i a ( Ta b l e 7 ) .

S t a t i o n B 3 a l s o d i f f e r e d f r o m t h e o t h e r B s t a t i o n s i n

s u b s t r a t e t y p e . W h i l e t h e s u b s t r a t e a t s t a t i o n s B l a n d B 2 w a s
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m u d r i c h i n o r g a n i c m a t t e r ( s i m i l a r t o W i l m i n g t o n R i v e r s u b

s t r a t e ) , a s a n d y b o t t o m w a s t y p i c a l o f s t a t i o n B 3 e x c e p t i m . -

mediately adjacent to Spartina beds where some muddy areas
w e r e a p p a r e n t .

P e n a e u s s e t i f e r u s w e r e c a p t u r e d a t s t a t i o n B l d u r i n g a l l

months of the study period v/ i th the exception of February 1971.

The percentage o f to ta l b iomass cont r ibu ted by P. se t i fe rus

v ; a s n e v e r a s h i g h a t s t a t i o n B l a s v / a s s e e n d u r i n g t h e l a t e

s u m m e r i n t h e W i l m i n g t o n R i v e r s t a t i o n s . T h i s w a s d u e , i n

l a rge pa r t , t o t he f ac t t ha t Ca l l i nec tes sap idus o f t en con
t r ibu ted great ly to percentage b iomass, bu t no t a lways to

p e r c e n t a g e q u a n t i t y ( Ta b l e 6 ) . T h e p e r i o d o f g r e a t e s t P.

setiferus numbers (as revealed by percentage quantity in the

samples) occurred dur ing the per iod f rom July (dur ing and
af ter dredging) through November. The shr imp were apparent ly

moving down the rivers during the fall and had largely evac
uated the lower salinity waters typified by the Wilmington

River stations (Tables 2 through 5), but v/ere still present

in the areas of the sounds during November. No great fluc

tuations in the percentage quantity contributed by P. setiferus

were demonstrated at station Bl during the period of dredging

or thereaf ter. Stat ion Bl is s i tuated adjacent to the spoi l

bank that was used during 19 71; however, unlike station Al,

t h e w a t e r r u n n i n g o f f t h e s p o i l b a n k d i d n o t e n t e r t h e c r e e k

in which station Bl was placed, but on the opposite side of

t h e i s l a n d ( F i g u r e 1 ) .

The highest number of organisms captured in any one trawl
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a t s t a t i o n B l o c c u r r e d d u r i n g d r e d g i n g i n J u l y . T h e g e n e r a l

p a t t e r n w a s s i m i l a r t o t h a t o f p r e v i o u s l y d e s c r i b e d s t a t i o n s

i n t h a t l o w n u m b e r s o f i n d i v i d u a l s w e r e c a p t u r e d d u r i n g t h e

pe r i od f r om December, 1970 t h rough March , 19 71 , a f t e r v / h i ch

t h e n u m b e r s i n c r e a s e d r e a c h i n g p e a k s i n J u l y a n d S e p t e m b e r.

T h e i n c r e a s e d n u m b e r s i n t h e c a t c h b e g a n e a r l i e r a t s t a t i o n

B l t h a n a t t h e W i l m i n g t o n R i v e r s t a t i o n s ( A p r i l a s o p p o s e d t o

M a y i n t h e l a t t e r c a s e ) a n d t h e h i g h n u m b e r s i n t h e c a t c h c o n

t i n u e d t h r o u g h O c t o b e r, w h i c h w a s s o m e w h a t l o n g e r t h a n o c c u r

r e d a t t h e W i l m i n g t o n R i v e r s t a t i o n s .

T h e s e a s o n a l p a t t e r n o f P . s e t i f e r u s w a s n o t t h e s a m e a t

s t a t i o n B 2 a s i t w a s a t s t a t i o n B l . A t s t a t i o n B 2 s h r i m p w e r e

a b s e n t f r o m D e c e m b e r , 1 9 7 0 t h r o u g h A p r i l , 1 9 7 1 e x c e p t f o r

F e b r u a r y w h e n 1 0 % o f t h e s m a l l c a t c h b i o m a s s w a s c o n t r i b u t e d

b y P . s e t i f e r u s ( T a b l e 7 ) . A s v / a s t r u e a t s t a t i o n E l , P .

s e t i f e r u s c o n t r i b u t e d r e l a t i v e l y l i t t l e b i o m a s s d u r i n g t h e

m o n t h s t h a t i t w a s p r e s e n t w i t h t h e e x c e p t i o n o f A u g u s t , 1 9 7 1 ,

w h e n t h i s s p e c i e s r e p r e s e n t e d 6 1 . 1 % o f b i o m a s s . T h e c o n t r i

b u t i o n o f P. s e t i f e r u s t o p e r c e n t a g e q u a n t i t y v / a s c o n s i d e r a b l e

d u r i n g t h e p e r i o d f r o m J u l y ( d u r i n g d r e d g i n g ) t h r o u g h N o v e m b e r ,

1 9 7 1 . S o m e r e d u c t i o n i n p e r c e n t a g e q u a n t i t y o f P. s e t i f e r u s

o c c u r r e d i n t h e s a m p l e t a k e n d u r i n g J u l y a f t e r d r e d g i n g a s c o m

p a r e d w i t h J u l y b e f o r e d r e d g i n g a n d A u g u s t . H i g h n u m b e r s o f

w h i t e s h r i m p w e r e f o u n d d u r i n g d r e d g i n g a t s t a t i o n B 2 i n c o n t r a s t

t o r e s u l t s o b t a i n e d f r o m s t a t i o n A D . A s w a s t h e c a s e a t s t a

t ion B l , P. az tecus , wh i le p resent f rom June th rough Ju ly, con

t r i b u t e d l i t t l e e i t h e r t o b i o m a s s o r q u a n t i t y ( Ta b l e s 6 a n d 7 ) .
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H i g h t o t a l n u m b e r s o f i n d i v i d u a l s v . ' e r e n o t o b t a i n e d d u r i n g

a n y m o n t h o f t h e s t u d y p e r i o d a t s t a t i o n B 2 . T h e s t r o n g c u r

r e n t s a s s o c i a t e d w i t h t h e a r e a m a y h a v e b e e n i m p o r t a n t i n

l i m i t i n g p o p u l a t i o n s i z e . T h e n u m b e r o f i n d i v i d u a l s t a k e n

d u r i n g d r e d g i n g w a s h i g h e r t h a n b e f o r e d r e d g i n g t o a l i m i t e d

d e g r e e a n d s l i g h t l y o v e r t h r e e t i m e s h i g h e r t h a n t h a t o f t h e

a f t e r d r e d g i n g s a m p l e . T h e h i g h e s t n u m b e r s o f i n d i v i d u a l s

w e r e r e c o r d e d d u r i n g A u g u s t , S e p t e m b e r a n d O c t o b e r , 1 9 7 1 ,

a f t e r t h e d r e d g i n g a c t i v i t i e s v / e r e c o m p l e t e d . T o t a l b i o m a s s

fi g u r e s f o r s a m p l e s t a k e n i n J u n e a n d A u g u s t v / e r e s i m i l a r

( Ta b l e 7 ) . T h e r e a p p e a r e d t o h a v e b e e n n o l a s t i n g e f f e c t o f

d r e d g i n g a t s t a t i o n B 2 , a l t h o u g h a r e d u c t i o n i n t h e n u m b e r o f

o r g a n i s m s p r e s e n t m a y h a v e o c c u r r e d f o r a s h o r t p e r i o d i m m e

d i a t e l y f o l l o w i n g d r e d g i n g .

W h i l e s t a t i o n B 3 w a s s u p p o s e d t o b e a c o n t r o l s t a t i o n o n

s ta t ion B2, the shr imp popu la t ion a t s ta t ion B3 was h igh ly

d i s s i m i l a r t o a n y o f t h e o t h e r s t a t i o n s s t u d i e d . P e n a e u s

s e t i f e r u s w e r e a b s e n t i n J u n e a n d J u l y, b u t o c c u r r e d a s t h e

dominant species both by percentage biomass and quanti ty during

A u g u s t a n d S e p t e m b e r ( Ta b l e 8 ) . P. a z t e c u s o c c u r r e d d u r i n g

J u n e , A u g u s t , a n d O c t o b e r, 1 9 7 1 , a l w a y s i n l o w p e r c e n t a g e

quan t i t y and b iomass . Ca l l i nec tes sap idus was la rge ly absen t

during July, except in the sample taken during dredging V7hen
i t w a s p r e s e n t a t 7 . 1 % o f b i o m a s s . T h e J u l y s a m p l e s w e r e d o m i

n a t e d b y fi s h e s i n s t e a d o f i n v e r t e b r a t e s , i n o p p o s i t i o n t o t h e

r e s u l t s o b t a i n e d a t t h e o t h e r s i x s t a t i o n s .

L o w n u m b e r s o f i n d i v i d u a l s w e r e c a p t u r e d f r o m D e c e m b e r ,
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1 9 7 0 t h r o u g h A p r i l , 1 9 7 1 ( Ta b l e 8 ) . I n M a y a n d J u n e t h e n u m

b e r c a p t u r e d i n c r e a s e d t o a f e w h u n d r e d d u r i n g e a c h m o n t h .

J u l y s a m p l e s c o n t a i n e d f e w o r g a n i s m s , w h e t h e r t a k e n b e f o r e ,

d u r i n g o r a f t e r d r e d g i n g . A u g u s t a n d S e p t e m b e r s a m p l e s c o n

t a i n e d t h e g r e a t e s t n u m b e r s o f i n d i v i d u a l s a n d w e r e d o m i n a t e d

b y P . s e t i f e r u s .

T h e p a t t e r n f o l l o w e d f o r t o t a l b i o m a s s w a s s i m i l a r t o

t h a t o f t o t a l n u m b e r s o f i n d i v i d u a l s e x c e p t d u r i n g M a y , 1 9 7 1 ,

w h e n o v e r 3 3 , 0 0 0 g r e p r e s e n t e d o n l y a f e v / i n d i v i d u a l s . M o s t

o f t h i s b i o m a s s ( 7 9 . 1 % ) w a s c o n t r i b u t e d b y t w o l a r g e r a y s

( R h i n o p t e r a b o n a s u s ) a n d a h o r s e s h o e c r a b ( L i m u l u s p o l y p h e m u s ) .

T h e l o c a t i o n o f s t a t i o n B 3 w a s a p p a r e n t l y o u t s i d e o f

w h a t m a y g e n e r a l l y b e r e c o g n i z e d a s i n c l u d i n g t h e n u r s e r y

g r o u n d a r e a o f t h e G e o r g i a e s t u a r i e s . T h e l a c k o f o r g a n i c

r i c h m u d a n d l i m i t e d a m o u n t o f o r g a n i c m a t t e r a v a i l a b l e a s

d e t r i t u s m a y h a v e c o n t r i b u t e d t o t h e r a t h e r l o v / s t a n d i n g c r o p

s e e n a t t h i s s t a t i o n d u r i n g m o s t m o n t h s .

S u m m a r i z i n g t h e d a t a p r e s e n t e d t h u s f a r , a l l s t a t i o n s ,

w i t h t h e e x c e p t i o n t o s t a t i o n B 3 s h o w e d h i g h l e v e l s o f P e n a e u s

s e t i f e r u s ( a s i n d i c a t e d b y p e r c e n t a g e o f t o t a l q u a n t i t y c o n

t r i b u t e d b y t h i s s p e c i e s ) d u r i n g t h e p e r i o d c o v e r e d b y d r e d g

i n g a c t i v i t i e s . A t o n e o f t h e e x p e r i m e n t a l s t a t i o n s ( s t a t i o n

A D ) t h i s s p e c i e s w a s n o t f o u n d d u r i n g d r e d g i n g , b u t a t n o

s t a t i o n d i d a b s o l u t e n u m b e r s o f o r g a n i s m s , p e r c e n t a g e b i o m a s s

o r p e r c e n t a g e q u a n t i t y s h o v 7 r e d u c t i o n s i n A u g u s t b e l o w v a l u e s

o f J u n e o r J u l y . N o e f f e c t s d e fi n i t e l y a t t r i b u t a b l e t o d r e d g

i n g c o u l d b e e l a b o r a t e d f r o m t h e d a t a . T h e v a r i a b i l i t y



2 2

i n v o l v e d i n s a m p l i n g p r o b a b l y a c c o u n t e d f o r m o s t o f t h e

v a r i a b i l i t y i n t h e d a t a b e t t e r t h a n d i d a n y a c t i v i t i e s a s s o

c i a t e d w i t h d r e d g i n g .

V a l u e s f o r d i v e r s i t y i n d e x o n e ( O d u m i n d e x ) b a s e d o n s p e

c i e s n u m b e r s a n d n u m b e r o f i n d i v i d u a l s a r e p r e s e n t e d i n T a b l e 9

f o r e a c h s a m p l e t a k e n a t e a c h s t a t i o n . M o c o l l e c t i o n s w e r e

m a d e a t t h e B s t a t i o n s d u r i n g N o v e m b e r , 1 9 7 0 , n o r a t s t a t i o n A 2

d u r i n g d r e d g i n g i n J u l y a s p r e v i o u s l y s t a t e d . D i v e r s i t y b a s e d

o n t h e r e l a t i o n s h i p b e t w e e n s p e c i e s n u m b e r a n d n u m b e r o f i n d i

v i d u a l s s h o w e d n o d i s t i n c t s e a s o n a l p a t t e r n a t a n y s i n g l e

s t a t i o n o r g r o u p o f s t a t i o n s . C o m p a r i s o n o f d i v e r s i t y w i t h i n

t he W i lm ing ton R i ve r samp les du r i ng November and December,

1 9 7 0 w i t h d i v e r s i t y f o r t h o s e m o n t h s i n 1 9 7 1 s h o w e d l i t t l e

r e l a t i o n s h i p b e t w e e n t h e t v 7 0 y e a r s . T h e s a m e r e s u l t h e l d

w h e n D e c e m b e r d i v e r s i t y v a l u e s f r o m t h e t w o y e a r s v / e r e c o m

p a r e d a m o n g t h e O s s a b a w S o u n d s t a t i o n s .

D i v e r s i t y a t t h e O s s a b a w S o u n d s t a t i o n s w a s s o m e w h a t

h i g h e r o n t h e a v e r a g e t h a n t h a t o f t h e V J i l m i n g t o n R i v e r s t a

t i o n s d u r i n g t h e p e r i o d M a y t h r o u g h A u g u s t , 1 9 7 1 ( Ta b l e 9 ) .

D u r i n g t h e r e m a i n d e r o f t h e s a m p l i n g p e r i o d t h e r e a p p e a r e d t o

b e l i t t l e d i f f e r e n c e i n d i v e r s i t y b e t w e e n t h e t v / o s a m p l i n g

a r e a s .

S a m p l i n g d u r i n g J u l y , 1 9 7 1 d e m o n s t r a t e d t h a t d i v e r s i t y

w a s h i g h e r d u r i n g t h a n e i t h e r b e f o r e o r a f t e r d r e d g i n g a t

e a c h s t a t i o n . W i t h t h e e x c e p t i o n o f s t a t i o n B 3 l i t t l e c h a n g e

i n d i v e r s i t y o c c u r r e d w h e n s a m p l e s o b t a i n e d j u s t b e f o r e

d r e d g i n g w e r e c o m p a r e d w i t h t h o s e o b t a i n e d i m m e d i a t e l y a f t e r
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d r e d g i n g . A t s t a t i o n B 3 , d i v e r s i t y w a s l o w j u s t p r i o r t o

d r e d g i n g a n d h i g h a f t e r w a r d s . M o s y s t e m a t i c c h a n g e s i n

d i v e r s i t y w h i c h c o u l d b e a t t r i b u t e d t o d r e d g i n g e f f e c t s o c c u r

r e d i n t h e m o n t h s s u b s e q u e n t t o d r e d g i n g a t a n y s t a t i o n .

D i v e r s i t y h a s b e e n a d v a n c e d a s a m e a n s b y w h i c h t h e r e l

a t i v e h e a l t h o f c o m m u n i t i e s m a y b e e x a m i n e d . H i g h d i v e r s i t y

i s r e g a r d e d a s b e g i n i n d i c a t i v e o f a h e a l t h y e n v i r o n m e n t

c o n t a i n i n g m a n y n i c h e s o c c u p i e d ? ) y a v a r i e t y o f s p e c i e s . L o w

d i v e r s i t y , o n t h e o t h e r h a n d , i s a s i g n o f e n v i r o n m e n t a l s t r e s s

o n o r g a n i s m s a n d i s c h a r a c t e r i z e b y f e w s p e c i e s , a l t h o u g h

t h e s e m a y c o n t a i n h i g h n u m b e r s o f i n d i v i d u a l s . S t r e s s i m . -

p o s e d b y d r e d g i n g , i f i t o c c u r r e d , s h o u l d b e r e fl e c t e d i n

r e d u c e d d i v e r s i t y o r , i f d r e d g i n g l e d t o a n i m p r o v e d e n v i r o n

m e n t , d i v e r s i t y s h o u l d i n c r e a s e . N e i t h e r e v e n t w a s r e fl e c t e d

i n t h e O d u m d i v e r s i t y i n d e x ( T a b l e 9 ) .

B e c a u s e o f t h e i r r e l a t i o n s h i p t o s o u r c e s o f i n d u s t r i a l

a n d d o m e s t i c p o l l u t a n t s b o t h i n t h e i m m e d i a t e v i c i n i t y a n d

f r o m t h e S a v a n n a h R i v e r , t h e V J i l m i n g t o n R i v e r s t a t i o n s m u s t

b e c o n s i d e r e d t o l i e w i t h i n p o l l u t e d w a t e r a r e a s . W a t e r

q u a l i t y d a t a s u p p o r t t h i s c o n t e n t i o n ( H e r b e r t L . W i n d o m ,

u n p u b l i s h e d d a t a ) . T h e e n v i r o n m e n t a l s t r e s s p l a c e d o n t h e s e

s ta t ions by the po l lu t ion sources in the area d id not appear

t o b e r e fl e c t e d i n d i v e r s i t y . D u r i n g t h e s u m m e r w h e n w a t e r

t e m p e r a t u r e s w e r e h i g h e s t a n d t h e m a x i m . u m s t r e s s e s V 7 e r e

p l a c e d o n t h e o x y g e n h o l d i n g c a p a c i t y o f t h e w a t e r t h e a v e r

a g e d i v e r s i t y f o r t h e s e s t a t i o n s w a s s l i g h t l y l o w e r t h a n f o r

t h e O s s a b a w S o u n d s t a t i o n s , b u t t h e s e e f f e c t s o c c u r r e d a t a l l
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s t a t i o n s , n o t o n l y a t e x p e r i m e n t a l s t a t i o n s .

T h e d i v e r s i t y i n d i c e s c a l c u l a t e d f r o m d i v e r s i t y i n d e x

n u m b e r t w o ( b a s e d o n p r o p o r t i o n a l i t y o f e a c h s p e c i e s i n a

s a m p l e ) a r e p r e s e n t e d f o r e a c h s t a t i o n a n d s a m p l e i n Ta b l e

1 0 . W h i l e f e w g e n e r a l i t i e s c a n b e d r a v / n f r o m t h e s e d a t a ,

s ta t i on B3 d id appea r t o exh ib i t cons i s ten t l y h i ghe r d i ve r

s i t y t han d i d any o the r s t a t i on excep t i n Ju l y p r i o r t o

dredging when divers i ty at s tat ion B3 was very lev; (0.2510).

Stat ion AD, on the other hand, demonstrated consistent ly low

d ive rs i t y th roughou t mos t o f t he samp l ing pe r iod . Excep
t i o n s o c c u r r e d i n J u n e a n d N o v e m b e r , 1 9 7 1 . S i n c e s t a t i o n A D

is presumably s t ressed by po l lu t ion , low d ivers i ty was to be

e x p e c t e d . T h i s d i v e r s i t y i n d e x s e e m e d t o d e m . o n s t r a t e t h i s

e f f e c t t o a g r e a t e r d e g r e e t h a n d i d t h e p r e v i o u s l y d i s c u s s e d

d i v e r s i t y i n d e x .

D i v e r s i t y a t s t a t i o n A 2 a s d e t e r m i n e d b y d i v e r s i t y i n d e x

n u m b e r t w o s h o w e d a l o w e r v a l u e i n J u l y a f t e r d r e d g i n g t h a n

before, whereas divers i ty increased in the same two sampl ing

pe r iods a t s ta t i ons A1 and AC. S ta t i on AD, l i ke s ta t i on A2 ,
an exper imen ta l s ta t i on , shov /ed a fa i r l y s teady d i ve rs i t y

p a t t e r n i n a n d a r o u n d t h e p e r i o d o f d r e d g i n g . D i v e r s i t y a t
t h e c o n t r o l s t a t i o n ( s t a t i o n A C ) f e l l f o l l o w i n g J u l y a n d

remained re lat ive ly low throughout the remainder of the sam

p l i n g p e r i o d . T h i s s t a t i o n w a s w e l l o u t s i d e t h e i n fl u e n c e o f

d r e d g i n g a c t i v i t i e s .

T h e d i v e r s i t y v a l u e s o b t a i n e d f o r d i v e r s i t y i n d e x t w o

from the Ossabaw Sound stations varied more highly at the tv/o
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s t a t i o n s n o t d i r e c t l y u n d e r t h e i n fl u e n c e o f : d r e d g i n g ( s t a

t i o n s B 1 a n d B 3 t h a n d i d d i v e r s i t y a t t h e s t a t i o n l o c a t e d

w i t h i n t h e d r e d g i n g s i t e ( s t a t i o n B 2 ) . V a l u e s o b t a i n e d

f o r t h i s d i v e r s i t y i n d e x a t s t a t i o n s E l a n d B 2 i n t h e m o n t h s f o l

l o w i n g d r e d g i n g w e r e s i m i l a r .

S U M M A R Y

C o l l e c t i o n s o f fi s h e s a n d i n v e r t e b r a t e s m a d e b y o t t e r

t r a w l d u r i n g t h e p e r i o d N o v e m b e r , 1 9 7 0 t h r o u g h D e c e m . b e r , 1 9 7 1

f r o m s t a t i o n s w i t h i n t h e G e o r g i a c o a s t a l e s t u a r i n e s y s t e m

w e r e e v a l u a t e d i n t e r m s o f e f f e c t s o f h y d r a u l i c d r e d g i n g

a c t i v i t i e s a s s o c i a t e d w i t h t h e I n t r a c o a s t a l W a t e r w a y o n t h e

b i o t a c o l l e c t e d . T h e p a t t e r s n o f s e a s o n a l o c c u r r e n c e a n d

d o m i n a n c e o f s p e c i fi c o r g a n i s m s a p p e a r e d t o b e c o n s i s t e n t

r e g a r d l e s s o f w h e t h e r o r n o t d r e d g i n g o c c u r r e d i n t h e a r e a

s a m p l e d . V a r i a b i l i t y a m o n g t h e s t a t i o n s s e e m e d t o b e a s s o c i

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

i s t i c s a s w e l l a s s a m p l i n g v a r i a b i l i t y . S o m e c h a n g e s i n

p o p u l a t i o n s t r u c t u r e o r s t a n d i n g c r o p m a y h a v e b e e n a s s o c i

a t e d w i t h d r e d g i n g , b u t t h e s e e f f e c t s w e r e t r a n s i e n t , l a s t i n g

n o l o n g e r t h a n o n e o r t w o m o n t h s f o l l o w i n g d r e d g i n g .

D i v e r s i t y v r a s o b t a i n e d t h r o u g h t h e u t i l i z a t i o n o f t v / o

i n d i c e s . T h e d a t a o b t a i n e d f r o m t h e d i v e r s i t y i n d i c e s f a i l e d

t o d e m o n s t r a t e a n y l o n g - t e r m e f f e c t s o f d r e d g i n g . I n f a c t ,

c o n t r o l s t a t i o n s o f t e n s h o w e d m o r e v a r i a b i l i t y i n d i v e r s i t y

d u r i n g t h e p e r i o d i m m e d i a t e l y b e f o r e , d u r i n g a n d a f t e r d r e d g

i n g t h a n d i d t h e e x p e r i m e n t a l s t a t i o n s .

I f d r e d g i n g o f t h e I n t r a c o a s t a l W a t e r v / a y i n G e o r g i a h a s
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a n y e f f e c t o n t h e v e r t e b r a t e a n d i n v e r t e b r a t e o r g a n i s m s c a p

t u r e d b y o t t e r t r a w l i n g , t h e c u r r e n t i n v e s t i g a t i o n w a s n o t

a b l e t o d e m o n s t r a t e t h e m . T h e o r g a n i s m s c o l l e c t e d w e r e h i g h

l y m o t i l e w i t h o u t e x c e p t i o n , t h u s , t h e y c o u l d l e a v e a n d r e t u r n

t o t h e d r e d g i n g a r e a a t w i l l . T h e e f f e c t s o f d r e d g i n g d i d n o t ,

a p p a r e n t l y , p r e c l u d e t h e i r r a p i d r e t u r n t o t h e d r e d g e d a r e a s ,

i f i n d e e d , t h e y e v e r y d i d e v a c u a t e . S t u d i e s h a v e b e e n i n i t i

a t e d t o c o n s i d e r t h e e f f e c t s o f d r e d g i n g o n b e n t h i c i n f a u n a ,

o r g a n i s m s w h i c h c a n n o t d e m o n s t r a t e a n e f f e c t i v e a v o i d a n c e

p a t t e r n .

A C K N O W L E D G E M E N T S

T h e a u t h o r w o u l d l i k e t o e x p r e s s h i s a p p r e c i a t i o n t o

D a v i d B . W h i t e , D a n i e l P e r l m u t t e r a n d S t e v e n S h i e l d s w h o

ass is ted in making the co l lec t ions and a ided in weigh ing

and measur ing the o rgan isms cap tu red , and George McMahon fo r

c o m p u t e r a n a l y s e s .
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A m e r i c a n F i s h e r i e s S o c i e t y . 1 9 7 0 . A l i s t o f c o m m o n a n d

s c i e n t i fi c n a m e s o f fi s h e s f r o m t h e U n i t e d S t a t e s a n d

C a n a d a . T h i r d E d i t i o n . A m e r . F i s h . S o c . S p e c . P u b .

N o . 6 . W a s h i n g t o n , B . C . 1 5 0 p .

D a h l b e r t , M . D . a n d E . P . O d u m . 1 9 7 0 . A n n u a l c y c l e s o f

s p e c i e s o c c u r r e n c e , a b u n d a n c e a n d d i v e r s i t y i n G e o r g i a

e s t u a r i n e fi s h p o p u l a t i o n s . T h e A m e r . M i d i . N a t u r .

8 3 : 3 8 2 - 3 9 2 .

M a c A r t h u r , R . H . a n d J . W . M a c A r t h u r . 1 9 6 1 . O n b i r d s p e c i e s

d i v e r s i t y . E c o l o g y , 4 2 : 5 9 4 - 5 9 8 .

O d u m , E . P. 1 9 5 9 . F u n d a l m e n t a l s o f E c o l o g y. W. B . S a u n d e r s

C o . , P h i l a d e l p h i a . 5 4 6 p .

O d u m , E . P. a n d A . A . d e l a C r u z . 1 9 6 3 . D e t r i t u s a s a m a j o r

c o m p o n e n t o f e c o s y s t e m s . A I B S B u l l . 1 3 : 3 9 - 4 0 .

O d u m , E . P. a n d A . A . d e l a C r u z . 1 9 6 7 . P a r t i c u l a t e o r g a n i c

d e t r i t u s i n a G e o r g i a s a l t - m a r s h - e s t u a r i n e e c o s y s t e m .

I n : G . H . L a u f f , e d . E s t u a r i e s . A m e r . A s s o c . F o r t h e

Advancement o f Sc i . Pub l . 83 , Wash ing ton , B .C. , p . 383-388.

S t i ckney, R .R . and G . McMahon . 1972 . P rog ram fo r va r i ous

a n a l y s e s o f fi s h e r y d a t a i n F o r t r a n I I , G e n e r a l E l e c t r i c

2 2 5 . S u b m i t t e d f o r p u b l i c a t i o n .
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T A B L E 2

Percentage of total biomass and quantity contributed by each species at station A1 during the period November, 1970 through December 1971. (Top Number
of total biomass, bottom number = percentage of total quantity, BD = Before Dredging, DD = During Dredging, AD = After Dredging)

p e r c e n t a g e

N o v D e c J a n F e b M a r A p r M a y J u n J u l J u l J u l Aug S e p O c t N o v D e c

C l a s s i fi c a t i o n 7 0 7 0 7 0 7 0 7 0 7 0 7 0 7 0 7 0 7 0 7 0 7 0 7 0 7 0 7 0 7 0
B D D D A D

L e p i s o s t e i d a e
L e p i s o s t e u s p l a t o s t o m u s

C lupe idae
B r e v o o r t i a t y r a n n u s

Engraulidae
Anchoa hepsetus

3 0 . 5

( 3 2 . 1 )
2 1 . 6

( 6 . 1 )

0 . 3

( 4 . 5 )

5 . 6

( 2 . 1 )

3 1 . 5

( 0 .1 )

2 1 . 1

( 2 . 6 )

A n c h o a m i t c h e l l i

A r i i d a e
A r i u s f e l i s

B a t r a c h o i d i d a e

Ops anus tau

C a r a n g i d a e
C h l o r o s c o m b r u s c h r y s u r u s

8 . 3

( 3 . 1 )

0 . 8

( 0 . 4 )

< 0 . 1

( 0 . 4 )

1 . 1

( 0 . 1 )

0 . 2

( 2 . 0 )

0 . 3

( 0 . 7 )

S c i a e n i d a e

B a i r d i e l l a c h r y s u r a 8 9 . 5

( 8 2 . 8 )
1 4 . 3

( 1 5 . 4 )

7 4 . 6

( 6 6 . 7 )

6 . 4

( 12 .5 )

1 3 . 2

( 4 . 5 )
1 9 . 8

(20 .8 )

4 . 5

( 9 .3 )

0 . 9

( 0 . 9 )

1 . 9

( 0 .9 )

2 6 . 0

( 1 4 . 2 )
9 . 6

( 7 .8 )

8 6 . 8

( 7 2 . 7 )

1 8 . 5

( 3 3 . 3 )



TA B L E 2 ( c o n t ' d )

N o v D e c J a n F e b M a r A p r
C l a s s i fi c a t i o n 7 0 7 0 7 1 7 1 7 1 7 1 M a y J u n J u l J u l J u l A u g Sep O c t N o v D e c

7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1
B D D D A D

Sciaenidae (cont 'd)
C y n o s c l o n n e b u l o s u s

C y n o s c i o n r e g a l i s

L e i o s t o m u s x a n t h u r u s

6 . 6

( 1 0 . 3 )

7 . 5 1 3 . 4

6 . 9 ) ( 1 5 . 4 )

M e n t i c i r r h u s a m e r i c a n u s

M i c r o p o g o n u n d u l a t u s

M u g i l i d a e
Mugi l cephalus

S c o m b r i d a e
S c o m b e r o m o r u s m a c u l a t u s

S t r o m a t e i d a e

P e p r i l u s a l e p i d o t u s

B o t h i d a e
A n c y c l o p s e t t a q u a d r o c e l l a t a

8 8 . 2

( 5 0 . 0 )

1 1 . 8

( 50 .0 )

1 3 . 9

(13 .3 )

1 . 6

( 6 . 7 )

6 . 8

( 3 7 . 5 )

1 . 0

( 6 . 2 )

0 . 5

( 2 . 4 )

9 . 9 1 . 1

( 1 3 . 0 ) ( 0 . 7 )

0 . 5

( 0 .3 )

0 . 5

( 0 . 4 )

0 . 3

( 0 . 1 )

0 . 5

( 0 . 4 )

0 . 1

( 0 . 2 )

0 . 3

( 0 . 1 )

0 . 2

( 0 . 1 )

0 . 6

( 0 . 4 )

0 . 5

( 0 . 4 )

0 . 1

( 0 .1 )
0 . 9

( 0 .7 )

Pa ra l i ch thys den ta tus



TA B L E 2 ( c o n t ' d )

C l a s s i fi c a t i o n
N o v

7 0

D e c

7 0

J a j i

7 1

F e b
7 1

M a r
7 1

A p r
7 1

M a y
7 1

J u n

7 1

J u l J u l J u l A u g S e p O c t N o v D e c

7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 2

B D D D A D

S o l e i d a e
T r i n e c t e s m a c u l a t u s

C y n o g l o s s i d a e
Symp h u ru s p l a g i u sa

I N V E R T E B R A T E S

0 . 2

( 0 . 1 )

2 . 3

( 0 . 1 )

L o l i g i n l d a e
J jo l i guncu la b rev i s

P e n a e i d a e
P e n a e u s s e t i f e r u s

P e n a e u s a z t e c u s

P o r t u n i d a e
Ca l l i nec tes sap ldus

1 . 3

3 . 4 )

1 . 7

( 3 . 4 )

1 . 9

( 5 . 1 )

3 1 . 4

( 2 8 . 2 )
9 . 8 1 0 0 . 0

( 1 3 . 3 ) ( 1 0 0 . 0 )

0 . 1

3 . 1 )

7 7 . 0

( 3 7 . 5 )

2 . 8

( 2 7 . 5 )

6 4 . 8

( 7 4 . 0 )

2 1 . 8 5 . 9

( 3 8 . 9 ) ( 1 . 4 )

2 9 . 0

( 2 . 4 )

4 9 . 5

( 8 2 . 5 )

1 . 0

( 0 . 6 )

4 1 . 6

( 2 . 3 )

0 . 1

( 0 . 1 )

7 7 . 3

( 9 5 . 6 )

2 0 . 6

( 2 . 3 )

6 0 . 3

(97 .8 )

4 . 5

( 0 . 2 )

3 0 . 4

( 7 8 . 4 )

4 3 . 1

( 4 . 7 )

3 8 . 6

(85 .6 )

2 9 . 7

( 3 . 3 )

2 . 4

9 . 1 )

1 0 . 5

( 1 8 . 2 )

1 6 . 8

( 3 3 . 3 )



TA B L E 2 ( c o n t ' d )

N o v D e c J a n F e b M a r A p r
C l a s s i fi c a t i o n 7 0 7 0 7 1 7 1 7 1 7 1

M a y J u n J u l J u l J u l A u g S e p O c t N o v D e c

7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1

B D D D A D

O t h e r s < 0 . 1 - - - - - 0 . 1 - 1 . 7 -
( 3 . 4 ) ( 0 . 4 ) ( 4 . 1 )

T o t a l N u m b e r o f S p e c i m e n s 2 9 3 9 2 0 3 0 3 3 2 2 4 7 2 8 8 8 5 7 7 0 0 1 0 7 5 1 4 8 1 5 3 1 1 3

T o t a l B i o m a s s ( g ) 6 6 5 . 5 1 9 8 2 . 5 1 2 . 0 0 . 0 9 5 7 . 3 1 3 3 . 2 1 7 8 7 . 0 3 1 0 7 . 0 1 8 6 1 2 . 1 1 0 4 7 5 . 9 2 1 9 8 . 2 1 8 7 7 . 8 1 6 9 . 1 8 3 . 2



T A B L E 3

C l a s s i fi c a t i o n

B r e v o o r t i a t y r r a n u s

O p i s t h o n e m a o g l i n u m

E n g r a u l i d a e
A n c h o a m i t c h e l l i

Synodont idae
S y n o d u s f o e t e n s

A r i i d a e
A r i u s f e l i s

B a t r a e h o i d i d a e
Ops anus tau

P o m a t o m i d a e
P o m a t o m u s s a l t a t r i x

N o v
7 0

D e c
7 0

J a n
7 1

F e b
7 1

M a r
7 1

V E R T E B R A T E S

Clupe idae
A l o s a s a p i d i s s i m a

A p r M a y J u n J u l J u l J u l A u g Sep G e t N o v D e c
7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 2

B D D D A D

2 6 . 1

( 3 3 . 3 )

1 5 . 4

( 9 - 5 )

3 . 4

( 3 3 . 3 )
0 . 7

( 1 5 . 0 )

2 7 . 3

( 5 . 0 )

2 2 . 0

( 8 . 2 )

0 . 8

( 0 . 6 )

5 . 1

( 0 .6 )

1 . 7

( 1 0 . 7 )

5 . 4

( 0 . 6 )

0 . 2

( 3 . 5 )

1 . 9

( 0 .6 )

1 . 1

( 3 . 1 )

3 . 5

( 1 . 4 )
6. 8

( 4 . 0 )

0 . 5

( 1 . 6 )



TA B L E 3 ( c o n t ' d )

N o v D e c J a n F e b M a r A p r
C l a s s i fi c a t i o n 7 0 7 0 7 1 7 1 7 1 7 1

M a y J u n J u l J u l J u l A u g Sep O c t N o v D e c
7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1

B D D D A D

C a r a n g i d a e
C h l o r o s c o m b r u s c h r y s u r u s

S c i a e n i d a e
B a i r d i e U a c h r y s u r a 2 9 . 1

(26. 7)
2 0 . 9

( 1 6 . 7 )

8 . 9

( 1 4 . 3 )
3 . 6

( 5 . 0 )

0 . 5

( 1 . 6 )

3 . 4

( 5 . 7 )
1 . 2

( 1 . 8 )
7 . 5

( 1 0 . 0 )
5 . 7

( 1 2 . 0 )
4 6 . 7

( 7 6 . 6 )

C y n o s c i o n n e b u l o s u s

C y n o s c i o n r e g a l i s

7 . 7

( 3 . 3 )

3 . 8

( 3 . 3 )

3 2 . 7

( 1 0 . 0 )

1 . 0

2 . 9 )
0 . 3

( 0 . 4 )
2 . 6

( 2 . 1 )
7 . 7

( 7 . 6 )

1 . 1

( 1 . 6 )

L e i o s t o m u s x a n t h u r u s 5 0 . 9

( 4 3 . 3 )
6 4 . 1

( 3 3 . 3 )
1 6 . 2

(14 .3 )
5 . 5

( 3 5 . 0 )
3 3 . 1

(45 .5 )
0 . 3

( 0 .4 )
1 . 3

( 1 - 6 )

M e n t i c i r r h u s a m e r i c a n u s 1 . 3

( 1 . 6 )
2 . 2

( 0 .7 )

M i c r o p o g o n u n d u l a t u s

M u g i l i d a e
Mug i l cepha lus

B o t h i d a e

C i t h a r i c h t h y s s p i l o p t e r u s 1 . 1

1 2 . 3

( 1 6 . 7 )

7 . 0

( 5 . 0 )
2 . 1

( 1 .7 )

< 0 . 1

( 0 .3 )
0 . 1

( 0 . 2 )
1 . 3

( 0 .7 )



TA B L E 3 ( c o n t ' d )

N o v D e c J a n F e b M a r A p r
C l a s s i fi c a t i o n 7 0 7 0 7 1 7 1 7 1 7 1

M a y J u n J u l J u l J u l A u g S e p O c t N o v D e c

7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1

B D D D A D

Both idae (cont 'd )
E t r o p u s c r a s s o s t u s

P a r a l i c h t h y s l e t h o s t i g m a

Sole id ae
T r i n e c t e s m a c u l a t u s

Cynog loss idae
Symp h u ru s p l a g i u sa 3 . 9

( 6 . 7 )

2 2 . 0

( 1 4 . 3 )

1 5 . 4

( 23 .8 )
1 . 7

( 5 . 0 )

1 . 2

( 1 . 4 )

0 . 3

( 0 .6 )

2 . 0

( 0 .6 )

6 . 2

( 2 . 9 )
0 . 6

( 2 . 8 )
0 . 2

( 4 . 0 )

I N V E R T E B R A T E S

L o l i g i n i d a e
L o l i g u n c u l a b r e v i s

P e n a e i d a e
P e n a e u s s e t i f e r u s

P e n a e u s a z t e c u s

P o r t u n i d a e
Ca l l i nec tes sap idus

0 . 8

( 3 . 3 )

2 . 4

( 6 .7 )

0 . 3

( 3 . 3 )
1 0 0 . 0

( 1 0 0 . 0 )

0 . 9

( 1 6 . 7 )

6 2 . 6

(16 .7 )

9 . 8

( 3 3 . 3 )

2 2 . 1 1 0 0 . 0

( 2 3 . 8 ) ( 1 0 0 . 0 )
2 1 . 6

( 2 0 . 0 )

0 . 1

( 1 . 7 )

1 6 . 5

( 3 4 . 1 )

1 9 . 2

( 4 . 4 )

0 . 2

( 0 . 2 )

8 . 9

( 2 2 . 6 )

7 8 . 4

( 7 0 . 3 )

8 . 9

( 2 . 0 )

0 . 5

( 1 0 . 0 )

7 0 . 7

( 6 8 . 6 )

1 2 . 4

( 1 . 4 )

4 7 . 3

( 7 9 . 4 )

3 3 . 7

( 4 . 7 )

1 1 . 2

( 6 8 . 5 )

7 1 . 7

( 1 7 . 1 )

6 . 2

( 5 3 . 1 )

9 2 . 2

( 3 5 . 9 )

1 . 4

( 2 0 . 0 )

8 5 . 9

( 6 0 . 0 )

4 9 . 8

( 1 7 . 2 )



TA B L E 3 ( c o n t ' d )

C l a s s i fi c a t i o n
N o v D e c J a n F e b M a r A p r M a y J u n J u l J u l J u l A u g Sep O c t N o v D e c
7 0 7 0 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1

B D D D A D

Squ i l l i dae
S q u i l l a e m p i i s a - - o . 3 - - 0 . 2 - _ _ _

( 0 . 8 ) ( 0 . 6 )

T o t a l N u m b e r o f S p e c i m e n s 3 0 3 2 6 3 2 2 4 2 0 3 4 2 4 8 7 N S 1 3 1 1 7 0 7 0 6 4 2 5 6 4

T o t a l B i o m a s s ( g ) 8 8 8 . 0 1 0 7 8 . 0 1 1 7 . 5 4 6 . 0 7 3 4 . 0 1 7 4 . 0 5 8 6 . 4 5 6 8 5 . 6 1 2 2 8 1 . 1 2 2 0 5 . 8 1 9 8 6 . 4 4 6 6 4 . 2 1 7 4 3 . 3 2 1 0 0 . 8

NS = No Sample Obtained



T A B L E 4

Percentage of total biomass and quantity contributed by each species at station AC during the period November, 19Y0 through December, 1971. (Top number = biomass per
centage, number in parentheses = percentage quantity, BD = Before Dredging, DD = During Dredging, AD = After Dredging.)

N o v D e c J a n F e b M a r A p r M a y J u n J u l J u l J u l A u g Sep O c t N o v D e c

C l a s s i fi c a t i o n 7 0 7 0 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1

B D D D A D

V E R T E B R A T E S

C lupe idae
A l o s a s a p i d i s s i m a 3 . 4

( 1 . 6 )

B r e v o o r t i a t y r r a n u s

E n g r a u l i d a e
A n c h o a m i t c h e l l i

Synodont idae
Synodus foetens

A r i i d a e
A r i u s f e l i s

S e r r a n i d a e

C e n t r o p r i s t i s p h i l a d e l p h i c a

C a r a n g i d a e
C h l o r o s c o m b r u s c h r y s u r u s

4 . 0

( 2 5 . 0 )

6 2 . 4

( 5 2 . 6 )

0 . 3

( 2 . 6 )

3 9 . 6

( 8 4 . 4 )

1 9 . 5

( 1 .6 )

1 . 5

( 0 . 5 )

1 . 4

( 1 0 . 6 )

1 7 . 9

( 9 . 1 ) (

0 . 1

( 0 . 7 )

0 . 7

( 0 .4 )

5 . 9

1 . 0 )

< 0 . 1

( 0 .2 )

2 . 9

( 0 . 4 )

0 . 1

( 0 . 7 )

0 . 2

( 0 . 1 )

0 . 4

( 0 . 1 )

0 . 1

( 1 .0 )

0 . 1

( 0 . 5 )

1 . 6

( 0 . 3 )
2 . 7

( 0 .6 )

2 . 0

( 0 .6 )

1 . 0

( 0 . 8 )

S e l e n e v o m e r



TA B L E 4 ( c o n t ' d )

4 >
I

N 3

N o v D e c J a n
C l a s s i fi c a t i o n 7 0 7 0 7 1

F e b M a r A p r M a y J u n J u l J u l
7 1 7 1 7 1 7 1 7 1 7 1 7 1

B D D D

J u l A u g S e p O c t N o v D e c
7 1 7 1 7 1 7 1 7 1 7 1

A D

Spar id ae
Lagodon rhombo ides

S c i a e n i d a e
B a i r d i e l l a c h r y s u r a 7 . 3

( 9 - 5 )

5 . 0

( 5 . 3 )

0 . 7

( 0 . 5 )

0 . 1

( 0 .2 )

1 . 8

( 0 .4 )
0 . 1

( 0 . 4 )

3 . 3

( 0 . 7 )

5 . 5

( 3 . 1 )

8 . 6

( 3 . 4 )

1 0 . 4

( 2 7 . 3 )

Cynosc ion nebu losus 6 . 8

( 4 . 1 )

C y n o s c i o n r e g a l i s 0 . 9 0 . 3 3 . 9 1 . 0

( 1 . 9 ) ( 0 . 4 ) ( 1 . 9 ) ( 0 . 5 )

L e i o s t o m u s x a n t h u r u s 5 0 . 4 1 0 0 . 0 1 3 . 8 8 2 . 7 3 . 1 5 7 . 5 3 7 . 0 1 . 9 0 . 4 - 0 . 6

( 2 8 . 1 ) ( 1 0 0 . 0 ) ( 7 . 9 ) ( 3 3 . 3 ) ( 3 . 1 ) ( 5 4 . 8 ) ( 3 0 . 7 ) ( 2 . 0 ) ( 0 . 4 ) ( 1 . 8 )

M e n t i c i r r h u s a m e r i c a n u s 0 . 2 0 . 4 _ _ - -
-

( 0 . 2 ) ( 0 . 2 )

M i c r o p o g o n u n d u l a t u s

Eph ipp idae
C h a e t o d i p t e r u s f a b e r

M u g i l i d a e
Mug i l cepha lus

S c o m b r i d a e
S c o m b e r o m o r u s m a c u l a t u s

1 0 . 1

( 3 7 . 5 )

1 1 . 4

( 1 3 . 1 )
3 . 1

( 1 . 6 )

0 . 2

( 0 . 4 )

2 . 6

( 0 .7 )

6 . 3

( 1 . 1 )

1 . 2

( 0 .5 )

1 6 . 7

( 7 . 3 )

3 . 4

( 2 .1 )



TA B L E 4 ( c o n t ' d )

N o v D e c J a n F e b M a r A p r
C l a s s i fi c a t i o n 7 0 7 0 7 1 7 1 7 1 7 1

M a y J u n J u l J u l J u l A u g S e p O c t N o v D e c

7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1

B D D D A D

S t r o m a t e i d a e
P e p r i l u s a l e p l d o t u s

T r i g l i d a e
P r i o n o t u s e v o l a n s

B o t h i d a e
A n c y c l o p s e t t a q u a d r o c e l l a t a

C i t h a r l c h t h y s s p i l l o p t e r u s 1 1 . 5
( 1 9 . 0 )

8 0 . 0

( 5 0 . 0 )

0 . 8

( 2 . 6 )

3 . 2

( 7 .9 )
3 . 9

( 3 . 1 )

2 . 4

( 0 .5 )

0 . 1

( 0 .5 )

0 . 2

( 1 . 0 )

1 . 1

( 0 .2 )

0 . 5

( 0 . 6 )
0 . 5

( 0 . 2 )

E t r o p u s c r a a s o t u s

P a r a l i c h t h y s l e t h o s t i g m a

Cynoglossidae
Symp h u ru s p l a g i u sa

T e t r a o d o n t i d a e

Sphoero ides macu la tus

D i o d o n t i d a e

C h i l o m y c t e r u s s h o e p fi

3 . 9

( 6 . 1 )

1 . 1

( 0 . 2 )

< 0 . 1

( 0 . 2 )

0 . 4

( 0 . 5 )

1 . 2

( 0 . 4 )

0 . 3

( 0 . 4 )

0 . 5

( 0 . 1 )

1 . 4 1 3 . 5

( 1 . 0 ) ( 1 1 . 7 )

0 . 8

( 0 . 6 )

3 . 0

( 1 6 . 7 )

0 . 4

( 5 . 5 )



I

TABLE 4 (cont^d)
4 >

4 >

C l a s s i fi c a t i o n
N o v D e c J a n F e b M a r A p r M a y J u n
7 0 7 0 7 1 7 1 7 1 7 1 7 1 7 1 J u l J u l J u l A u g Sep O c t

7 1 7 1 7 1 7 1 7 1 7 1
E D D D A D

N o v
7 1

D e c
7 1

I N V E R T E B R A T E S

Loliginidae
L o l i g u n c u l a b r e v i s

P e n a e i d a e
Penaeus se t i f e rus

P e n a e u s d u o r a r u m

Penaeus aztecus

28. 7

(38 .1 )

2 . 1

( 4 . 8 )

9 . 0

( 3 . 1 )
1 . 7

( 5 . 3 )

0 . 8

( 2 . 6 )

0 . 8

( 2 . 6 )

1 . 7

( 4 . 2 )

1 . 0

( 4 . 2 )

3 . 3

( 9 . 6 )

< 0 . 1

( 0 . 2 )

6 1 . 1

( 8 3 . 6 )

4 . 1

( 3 .7 )

6 9 . 4

( 8 7 . 3 )
7 9 . 6

(91 .8 )
7 9 . 9

( 9 3 . 2 )

0 . 7

( 1 . 2 )

1 6 . 2

( 8 0 . 4 )
1 3 . 8

( 3 3 . 3 )

1 5 . 5 2 4 . 6 4 . 6 3 . 0

P o r t u n i d a e ( 1 5 . 4 ) ( 3 9 . 3 ) ( 3 . 2 ) ( 1 . 8 )
Callinectes sapidus 1 6 . 0 1 2 . 9 4 . 4 - 1 6 . 3 1 2 . 7 9 . 4 1 0 . 5 7 . 3 6 4 . 1 83. 2

Squ i l l i dae
(25 .0 ) ( 1 5 . 8 ) ( 1 6 . 7 ) ( 7 . 3 ) ( 1 . 3 ) ( 0 . 8 ) ( 1 . 5 ) ( 0 .8 ) ( 4 . 9 ) ( 5 0 . 0 )

Squ i l l a empusa -
-

- 0 . 7 0 . 4 0 . 7
( 1 . 6 ) ( 0 . 5 ) ( 0 . 9 )

O t h e r s
0 . 1 - - 0 . 2 -

_

Total Number of Specimens 2 1 2 3 0 4 3 8 2 4 6 4 1 0 8 4 8 0 5 4 9 8 3 8 1 9 5 3 8 2 1 6 3 6

Total Biomass (g) 6 7 1 . 0 6 9 7 . 0 0 . 0 1 2 . 5 6 5 3 . 5 5 1 3 . 0 3 3 3 . 4 2 7 9 3 . 3 1 7 5 5 2 . 9 - 2 0 4 . 5 3 9 6 7 . 5 2 3 9 7 . 7 9 3 . 0

7 1 . 8

( 5 8 . 2 )

5 5



T A B L E 5

Percentage of total biomass and quantity contributed by each species at station AD during the period November 1970 through December 1971. (Top number = biomass per
centage, number in pai-entheses = percentage quantity, BD = Before Dredging, DD = During Dredgin^. .D = After Dredging.)

N o v D e c J a n F e b M a r A p r M a y J u n J u l J u l J u l A u g Sep O c t N o v D e c

C l a s s i fi c a t i o n 7 0 7 0 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1
B D D D A D

V E R T E B R A T E S

Clupe idae
B r e v o o r t i a t y r r a n u s 1 . 9

( 1 .2 )
6 . 7

( 4 .2 )

O p i s t h o n e m a o g l l n u m

Engraulidae
A n c h o a m i t c h e l l i

Synodont idae
Synodus foetens

A r i i d a e
A r i u s f e l i s

Carang idae
C h l o r o s c o m b r u s c h r y s u r u s

L u t j a n i d a e
L u t j a n u s g r i s e u s

G e r r e i d a e
D i s p t e r u s o l i s t h o s t o m u s

0 . 3

( 11 . 1 )

4 . 6

( 2 2 . 2 )

4 6 . 1

( 2 . 5 )

2 . 5

( 4 .2 )

0 . 2

( 1 . 3 )

1 . 3

( 2 . 1 )

0 . 6

( 0 . 7 )

0 . 1

( 0 .7 )

1 0 . 4

( 6 . 1 )

3 . 6

( 7 . 7 )

2 . 4

( 7 . 7 )



TA B L E 5 ( c o n t ' d )

N o v D e c J a n F e b M a r A p r
C l a s s i fi c a t i o n 7 0 7 0 7 1 7 1 7 1 7 1

M a y J u n J u l J u l J u l A u g S e p O c t N o v D e c

7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1

B D D D A D

G e r r e i d a e ( c o n t ' d )
E u c i n o s t o m u s a r g e n t e u s

S c i a e n i d a e

2 . 2

( 7 . 7 )

B a i r d i e l l a c h r y s u r a 6 . 1 1 0 0 . 0 1 3 . 5 4 4 . 7 3 . 5 1 7 . 3 - 0 . 3 1 1 . 2

( 11 . 1 ) ( 1 0 0 . 0 ) ( 1 7 . 5 ) ( 5 0 . 0 ) ( 1 .3 ) (16 .7 ) ( 1 .0 ) ( 2 3 . 1 )

Cynosc ion nebulosus -
- - - - 2 4 . 6

( 1 . 3 )

Cynosc ion rega l i s - 1 . 1

( 4 .2 )

2 0 . 8

( 0 . 3 )

4 . 6

( 1 8 . 2 )

- - -

L e i o s t o m u s x a n t h u r u s 4 . 6 _ 4 2 . 2 - 4 4 . 0 9 . 2 5 . 2 1 . 0 _ _ _

( 11 . 1 ) (65 .0 ) (77 .9 ) (16 .7 ) ( 4 . 2 ) ( 9 . 1 )

M ic ropogon undu la tus - 1 6 . 5

( 7 1 . 3 )

2 6 . 0

( 9 .1 )

3 . 4

( 8 .3 )
3 . 3

( 1 . 3 )
M u g i l i d a e

Mug i l cepha lus

S c o m b r i d a e
S c o m b e r o m o r u s m a c u l a t u s

B o t h i d a e

C i t h a r i c h t h y s s p i l o p t e r u s

6 . 4

( 1 .7 )

2 . 2

( 9 . 1 )

0 . 7

( 1 .0 )

E t r o p u s c r a s s o s t u s 0 . 8

( 1 . 3 )



t

TA B L E 5 ( c o Q t ' d )

N o v D e c J a n F e b M a r A p r M a y J u n J u l J u l J u l A u g S e p O c t N o v D e c

C l a s s i fi c a t i o n 7 0 7 0 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1

B D D D A D

Both idae (cont 'd )
Par alio hthys dentatus

P a r a l i c h t h y s l e t h o s t l g m a

S o l e i d a e
T r i n e c t e s m a c u l a t u s

Cynog loss idae
Symp h u ru s p l a g l u sa

1 2 . 7

( 2 . 5 )

3 6 . 7

( 2 . 5 )

0 . 3

( 2 . 5 )

1 5 . 4

( 3 . 7 )
1 4 . 7

( 1 . 3 )

0 . 2

( 2 .1 )

1 . 4

( 6 . 2 )

2 . 1

( 1 . 6 )

1 . 2

( 1 .0 )

0 . 6

( 0 .3 )

1 . 3

( 1 .9 )
0 . 5

( 7 . 7 )

I N V E R T E B R A T E S

P e n a e i d a e
P e n a e u s s e t i f e r u s 3 . 5

( 2 2 . 2 )
3 3 . 8

(73 .3 )
2 7 . 7

( 8 3 . 7 )
1 0 . 0

( 4 0 . 0 )
5 9 . 7

( 8 7 . 8 )
5 6 . 3

( 8 8 . 2 )
0 . 8

( 7 .7 )

P e n a e u s d u o r a r u m 0 . 7

( 4 .2 )

P e n a e u s a z t e c u s



TA B L E 5 ( c o n t ' d )

L n

C l a s s i fi c a t i o n
N o v

7 0

D e c
7 0

J a n
7 1

F e b
7 1

M a r
7 1

A p r
7 1

M a y
7 1

J u n

7 1

J u l
7 1

B D

J u l
7 1

D D

J u l
7 1

A D

A u g
7 1

Sep
7 1

O c t

7 1

N o v
7 1

D e c
7 1

P o r t u n i d a e
Ca l l i nec tes sap idus 8 1 . 0 1 0 0 . 0 8 . 1 5 . 6 5 5 . 3 1 1 . 6 5 5 . 8 4 2 . 0 9 2 . 1 7 0 . 0 9 0 . 0 2 9 . 9 3 1 . 1 7 9 . 2

( 2 2 . 2 ) ( 1 0 0 . 0 ( 2 7 . 5 ) ( 3 . 7 ) ( 5 0 . 0 ) ( 9 . 1 ) ( 3 1 . 2 ) ( 6 . 5 ) ( 6 3 . 6 ) (12 .5 ) ( 6 0 . 0 ) ( 6 . 1 ) ( 7 . 2 ) ( 3 8 . 5 )

Total Number of Specimens 9 6 4 4 0 8 0 2 7 7 4 8 3 0 6 1 1 1 0 4 1 0 4 9 1 5 2 1 3 0

Total Biomass (g) 3 6 1 . 0 4 7 4 . 0 7 1 . 5 1 3 1 7 . 0 7 7 6 . 4 5 1 . 5 6 7 8 . 2 1 2 7 9 . 5 3 8 1 4 . 7 1 4 8 . 7 2 9 9 . 1 1 5 2 0 . 0 3 2 8 . 1 0 . 0



T A B L E 6

Percentage of total blomass and quantity contributed by each species at station B1 during the period November, 1970 through December, 1971. (Top number = blomass
percentage, number in parentheses = percentage quantity, BD = Before Dredging, DD = During Dredging, AD = After Dredging.)

C l a s s i fi c a t i o n
D e c
7 0

J a n
7 1

F e b
7 1

M a r
7 1

A p r
7 1

M a y
7 1

J u n
7 1

J u l J u l J u l A u g Sep O c t N o v D e c
7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1

B D D D A D

V E R T E B R A T E S

D a s y a t i d a e
D a s y a t i s s a b i n a

C lupe idae
A l o s a s a p i d t s s i m a

1 6 . 7

( 1 - 5 )
1 3 . 8

( 0 . 6 )

1 . 9

( 5 .0 )

B r e v o o r t i a t y r r a n u s

E n g r a u l i d a e
Anchoa hepsetus

3 . 4

( 2 . 1 )
1 . 2

( 0 . 1 )
0 . 3

( 0 . 1 )

0 . 1

( 0 . 1 )

A n c h o a m i t c h e l l i

O p h i d i d a e
R i s s o l a m a r g i n a t a

1 . 3

( 1 6 . 7 )
7 . 6

( 3 0 . 8 )
1 . 1

( 1 0 . 3 )
1 7 . 6

( 7 3 . 1 )
1 . 7

( 2 2 . 7 )

1 . 9

0 . 2

( 3 . 7 )
< 0 . 1

( 0 .2 )
3 . 0

(22 .7 )

< 0 . 1

( 0 .8 )
0 . 6

( 6 . 3 )
< 0 . 1

( 0 . 6 )

A r i i d a e
A r i u s f e l i s



TA B L E 6 ( c o n t ' d )
I

r o

D e c J a n F e b M a r A p r
C l a s s i fi c a t i o n 7 0 7 1 7 1 7 1 7 1

M a y J u n J u l J u l J u l Aug Sep O c t N o v D e c

7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1

B D D D A D

B a t r a c h o i d i d a e

O p s a n u s t a u _ _ _ _ _ _ i _ 9 o . 7 0 . 8 4 . 2 - 0 . 7
( 2 . 6 ) ( 1 . 5 ) ( 0 . 2 ) ( 0 . 6 ) ( 0 . 1 )

G a d i d a e

U r o p h y c i s r e g i u s - 1 . 0 1 7 . 7 5 . 3 2 . 1 _ _ _ _ _ _ _ _ _
( 5 . 0 ) ( 1 1 . 5 ) ( 4 . 4 ) ( 0 . 6 )

A t h e r i n i d a e
M e n i d i a m e n i d i a - - - - - - - - - - _ _ - < 0 . 1

( 0 . 6 )
S c i a e n i d a e

B a i r d i e l l a c h r y s u r a 0 . 3 1 . 1 2 3 . 5
( 2 . 4 ) ( 5 . 0 ) ( 4 2 . 3 )

C y n o s c i o n n e b u l o s u s - 2 0 . 8 8 . 8
( 5 . 0 ) ( 3 . 8 )

C y n o s c i o n r e g a l i s _ _ _ _ _

L e i o s t o m u s x a n t h u r u s 1 8 . 0 1 9 . 0 - 3 1 . 5

( 1 1 . 9 ) ( 1 0 . 0 ) ( 1 7 . 6 )

M i c r o p o g o n u n d u l a t u s _ _ _ o . 4 0 . 6
( 2 . 9 ) ( 1 . 3 )

S t e l l i f e r l a n c e o l a t u s _ _ _ _ _ _ _ _ _ o . 2

( 0 .1 )
E p h i p p i d a e

C h a e t o d i p t e r u s f a b e r - - - - - - - - - < 0 . 1

( 0 . 1 )

0 . 8 1 . 2 2 . 3 0 . 3 0 . 4 4 . 2 0 . 2

( 1 . 8 ) ( 1 . 1 ) ( 2 . 9 ) ( 0 . 7 ) ( 0 .1 ) ( 3 .3 ) ( 0 . 3 )

- 0 . 4 0 . 5 3 . 8

( 0 . 2 ) ( 0 . 1 ) ( 5 . 0 )

0 . 1 < 0 . 2 0 . 3 _ _ _

( 1 .1 ) ( 0 .2 ) ( 0 .3 )

1 . 6 1 5 . 9 5 . 3 5 . 1 1 . 0 0 . 1 1 . 5 1 0 . 5

( 4 . 5 ) (37 .9 ) (19 .1 ) ( 2 .0 ) ( 0 . 4 ) ( 0 . 1 ) ( 0 . 6 ) ( 5 . 0 )

4 . 9 1 . 9 3 . 3 1 . 9 0 . 8

( 1 0 . 9 ) ( 6 .8 ) (10 .3 ) ( 0 .6 ) ( 0 .3 )



TA B L E 6 ( c o n t ' d )

D e c J a n F e b
C l a s s i fi c a t i o n 7 0 7 1 7 1

M a r A p r M a y J u n J u l J u l J u l Aug S e p O c t N o y D e c
7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1

B D D D A D

U r a n o s c o p i d a e
A s t r o s c o p u s y - g r a e c u m

S c o m b r i d a e
S c o m b e r o m o r u s m a c u l a t u s

S t r o m a t e i d a e
P e p r i l u s a l e p i d o t u s

T r i g l i d a e
P r i o n o t u s e v o l a n s

B o t h i d a e

A n c y c l o p s e t t a q u a d r o c e l l a t a

C i t h a r i c h t h y s s p i l o p t e r u s

E t r o p u s c r a s s o t u s

P a r a l i c h t h y s d e n t a t u s

P a r a l i c h t h y s l e t h o s t i g m a

0 . 3
( 2 . 4 )

2 . 2

( 3 . 8 )
1 . 7

( 4 . 4 )
0 . 3

( 0 . 6 )
0 . 3

( 0 .9 )

3 6 . 8

( 3 . 8 )
0 . 5

( 0 . 9 )

5 . 3

( 1 .5 )

0 . 2

( 1 . 6 )

0 . 2

( 1 . 6 )

0 . 3

( 1 .5 )

0 . 4

( 4 . 4 )

0 . 3

( 0 . 3 )

5 . 5

( 0 .3 )

0 . 3

( 0 . 1 )

0 . 3

( 0 . 1 )

< 0 . 1

( 0 . 1 )

0 . 6

( 0 .1 )

0 . 5

( 0 . 5 )

0 . 5 0 . 2 0 . 1 2 . 4 0 . 4 0 . 6
( 1 . 0 ) ( 0 . 1 ) ( 1 . 3 ) ( 2 . 5 ) ( 1 . 7 ) ( 5 . 0 )

6 . 4

( 0 .4 )

Scophtha lmus aquosus
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TA B L E 6 ( c o n t ' d )

C l a s s i fi c a t i o n
D e c

7 0

J a n
7 1

F e b M a r
7 1 7 1

A p r
7 1

M a y
7 1

J u n

7 1
J u l

7 1

B D

J u l
7 1

D D

J u l
7 1

A D

A u g
7 1

S e p
7 1

O c t

7 1

N o v
7 1

D e c
7 1

So le idae
T r i n e c t e s m a e u l a t u s 1 . 6 0 . 2 6 . 7 0 . 7 0 . 6

C y n o g l o s s i d a e
( 4 . 5 ) ( 1 . 1 ) ( 2 . 9 ) ( 0 . 6 ) ( 0 . 4 )

Symp h u ru s p l a g i u sa - 2 . 6 - - 1 . 5 1 . 4 _

D i o d o n t i d a e
( 2 . 7 ) ( 1 . 1 ) ( 1 . 7 )

C h i l o m y c t e r u s s h o e p fi 0 . 1

( 0 .5 )
0 . 2

( 1 .5 )
0 . 6

( 0 . 1 )

I N V E R T E B R A T E S

Loliginidae
L o l i g u n e u l a b r e v i s 0 . 2 3 . 7 1 . 2 0 . 4 4 . 1 0 . 5 0 . 3 0 . 3 1 . 7 0 . 3 2 . 0 0 . 1

( 4 .8 ) ( 2 0 . 0 ) ( 4 . 4 ) ( 0 . 6 ) ( 7 . 3 ) ( 3 . 7 ) ( 4 . 4 ) ( 0 . 6 ) ( 1 . 9 ) ( 0 . 8 ) ( 4 . 1 ) ( 0 . 6 )

P e n a e i d a e
P e n a e u s s e t i f e r u s 3 3 . 6 1 2 . 4 3 6 . 0 2 8 . 7 1 3 . 3 0 . 6 1 . 1 4 8 . 5 3 1 . 9 6 9 . 9 5 0 . 5 5 9 . 8 2 5 . 3 3 , 4

( 5 0 . 0 ) ( 2 5 . 0 ) ( 5 1 . 5 ) (20 .5 ) ( 1 8 . 2 ) ( 0 . 5 ) ( 1 . 5 ) ( 8 5 . 3 ) ( 8 2 . 1 ) ( 7 1 . 0 ) (90 .6 ) ( 8 0 . 5 ) ( 7 2 . 1 ) ( 4 5 . 0 )

P e n a e u s d u o r a r u m 3 . 3

( 4 .5 )

P e n a e u s a z t e c u s 1 . 4

( 6 .8 )
1 . 2

( 5 . 9 )
9 . 0

( 5 . 7 )
1 1 . 9

( 1 . 1 )
0 . 1

( 1 .2 )
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T A B L E 7

A r i i d a e
A r i u s f e l i s

J a n F e b M a r A p r M a y J u n J u l J u l J u l A u g Sep O c t N o v D e c
7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1

B D D D A D

Pei-centage of total biomass and quantity contributed by each species at station B2 during the period November, 1970 through December, 1971. (Top number = per
centage of total biomass, bottom number = percentage of total quantity, BD = Before Dredging, DD = During Dredging, AD = After Dredging.)

D e c

C l a s s i fi c a t i o n 7 0

V E B T E B B A T E S

C lupe idae
A l o s a s a p i d i s s i m a - - 2 3 . 8

( 1 4 . 3 )

B r e v o o r t i a t y r r a n u s - 1 0 0 . 0 - - 5 1 . 4 - - _ _
( 1 0 0 . 0 ) ( 2 8 . 1 )

Eng rau l i dae
A n c h o a h e p s e t u s 1 ^ 3

( 4 . 8 )

A n c h o a m i t c h e l l i 0 . 3 - 2 . 3 6 2 . 8 1 0 . 8 1 . 8 0 . 2 - 0 . 6 0 . 1 - 0 . 1 0 . 2 - 3 . 8
( 1 4 . 3 ) ( 8 3 . 3 ) ( 5 9 . 4 ) ( 1 3 . 2 ) ( 3 . 4 ) ( 8 . 6 ) ( 1 . 8 ) ( 1 . 0 ) ( 2 . 8 ) ( 2 6 . 9 )

1 . 5 1 4 . 8 5 . 3

( 0 . 5 ) ( 7 . 3 ) ( 1 . 5 )
B a t r a c h o i d i d a e

O p s a n u s t a u - - - - - - 2 . 2 2 . 6 - - - - - 3 . 2
( 1 - 1 ) ( 1 - 4 ) ( 0 . ' 5 )

S e r r a n i d a e

C e n t r o p r i s t i s p h i l a d e l p h i c a - - - - - - - - - _ _ _ _ i g
( 0 . 5 )

C e n t r o p r i s t i s s t r i a t u s - - - - - - - _ _ _ _ _ _

( 0 . 5 )



TA B L E 7 ( c o n t ' d ) I
h o

D e c J a n F e b M a r A p r
C l a s s i fi c a t i o n 7 0 7 1 7 1 7 1 7 1

M a y J u n J u l J u l J u l Aug Sep O c t N o v D e c
7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1

B D D D A D

P o m a t o m i d a e
P o m a t o m u s s a l t a t r i x

C a r a n g i d a e
Chloroscombrus chrysurus

S e l e n e v o m e r

S c i a e n i d a e
B a i r d i e l l a c h r y s u r a

C y n o s c i o n r e g a l i s

L e i o s t o m u s x a n t h u r u s

M e n t i c i r r h u s a m e r i c a n u s

M i c r o p o g o n u n d u l a t u s

Eph ipp idae
C h a e t o d i p t e r u s f a b e r

S c o m b r i d a e
S c o m b e r o m o r u s m a c u l a t u s

1 1 . 5

( 6 . 2 )

2 . 6

( 4 . 3 )

1 . 2

( 0 .9 )

< 0 . 1

( 0 . 6 )

1 . 4

( 1 . 1 )

0 . 1

( 1 .1 )

1 7 . 6

( 3 1 . 6 )
1 5 . 7

( 3 1 , 7 )

1 1 . 2 1 1 . 4

( 1 4 . 7 ) ( 1 5 . 8 )

2 . 1

( 1 .1 )

0 . 2

( 2 . 1 )

0 . 9

( 1 . 1 )

5 . 8

( 3 .2 )

0. 8

( 1 . 1 )

8 . 8

( 2 . 1 )

0 . 8

( 0 .5 )

1 1 . 7

(10 .9 )

2 . 7

( 3 . 6 )

2 . 1

( 3 . 6 )

1 . 8

( 1 . 8 )

0 . 1

( 0 . 3 )

0 . 9

( 0 . 3 )

( 4 . 1 )

0 . 9

( 0 .3 )

0 . 7

( 0 . 3 )

2 . 9

( 1 . 0 )

2 . 2

( 1 . 8 )

2 . 9 0 . 4

( 6 . 4 ) ( 0 . 4 )

< 0 . 1

( 0 . 4 )

7 . 0

( 3 . 8 )

2 4 , 4

( 3 . 8 )

0 . 6

3 . 8 )



TA B L E 7 ( c o n t ' d )

D e c J a n F e b M a r A p r
C l a s s i fi c a t i o n 7 0 7 1 7 1 7 1 7 1

M a y J u n J u l J u l J u l Aug Sep O c t N o v D e c
7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1

B D D D A D

S t r o m a t e i d a e

P e p r i l u s a l e p i d o t u s

T r i g l i d a e
P r i o n o t u s t r i b u l u s

B o t h i d a e
A n c y c l o p s e t t a q u a d r o c e l l a t a

C i t h a r i c h t h y s s p i l o p t e r u s

E t r o p u s c r a s s o t u s

P a r a l i c h t h y s d e n t a t u s

P a r a l l c h t h y s l e t h o s t i g m a

Scoptha lmus aquosus

Sole id ae
T r i n e c t e s m a c u l a t u s

Cynog loss idae
Symp h u ru s p l a g i u sa

2 6 . 2

( 6 . 2 )

2 1 . 1

( 8 . 3 )

3 . 2

( 0 . 4 )

1 . 1

( 3 . 6 )

1 . 4

( 0 . 5 )

1 . 8 0 . 2 0 . 2 0 . 2 0 . 2 0 . 3 0 . 2
( 1 . 3 ) ( 1 . 1 ) ( 0 . 7 ) ( 0 . 5 ) ( 0 . 3 ) ( 0 . 4 ) ( 0 .5 )

- 0 . 4 0 . 4 2 . 5 1 . 8 1 5 . 0 9 . 2 3 . 8
( 2 . 3 ) ( 2 . 9 ) ( 1 .0 ) ( 3 .2 ) (25 .7 ) ( 2 1 . 6 ) ( 11 . 5 )

0 . 3 _ _ _ _

( 0 .4 )

0 . 6 0 . 7 5 . 4 - _ 0 . 9 _

( 0 .6 ) ( 0 . 7 ) ( 0 . 3 ) ( 0 . 5 )

_ _ _ 0 . 2

( 0 . 3 )

3 2 . 8 0 . 2 0 . 2

(53 .4 ) ( 0 . 6 ) ( 0 . 7 )

0 . 4 0. 8 0 . 1 2 . 9 3 . 1 0 . 5 4 . 4
( 0 . 4 ) ( 1 . 1 ) ( 1 . 4 ) ( 1 . 3 ) ( 2 . 4 ) ( 0 . 5 ) ( 3 . 8 )



TA B L E 7 ( c o n t ' d )

C l a s s i fi c a t i o n
D e c J a n F e b M a r A p r M a y J u n J u l J u l J u l A u g Sep O c t N o v D e c
7 0 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1

B D D D A D

D i o d o n t i d a e

C h i l o m y c t e r u s s h o e p fi 0 . 2 0 . 2 -
_ 2 . 8 4 . 5 —

( 0 . 6 ) ( 0 .7 ) ( 0 .3 ) ( 0 . 4 )

I N V E R T E B R A T E S

Loliginidae
Lo l i f f uncu la b rev i s 0 . 4 - 0 . 1 0 . 8 0 . 1 0 . 3 1 . 3 _ 0 . 1

P e n a e i d a e
( 5 . 6 ) ( 0 . 6 ) ( 1 .1 ) ( 1 . 8 ) ( 0 .3 ) ( 2 . 2 ) ( 0 . 5 )

P e n a e u s s e t i f e r u s - 1 0 . 0 - - 3 9 . 6 1 . 1 0 . 1 1 7 . 9 7 . 7 6 1 . 1 3 9 . 8 3 3 . 0 3 8 . 9 3 . 0
(14 .3 ) (19 .7 ) ( 1 . 1 ) ( 1 . 4 ) (64 .7 ) ( 4 0 . 0 ) (87 .4 ) ( 7 9 . 9 ) ( 5 8 . 6 ) (63 .0 ) ( 11 . 5 )

P e n a e u s a z t e c u s - -
- 2 . 6 1 . 7 2 . 0 2 . 7 _ 0 . 2

( 6 . 2 ) ( 4 . 3 ) ( 2 . 7 ) ( 9 . 1 ) ( 0 . 4 )
P o r t u n i d a e

Ca l l i nec tes sap idus 9 8 . 9 6 3 . 8 1 6 . 1 1 4 . 5 60. 8 6 5 . 4 5 6 . 1 5 5 . 1 9 . 2 4 8 . 2 4 3 . 3 4 1 . 5 5 2 . 9

Squ i l l i dae
( 8 3 . 3 ) ( 5 7 . 1 ) ( 8 . 3 ) ( 3 . 8 ) ( 3 0 . 6 ) ( 3 6 . 7 ) ( 5 . 3 ) ( 1 4 . 5 ) ( 0 . 8 ) ( 6 . 4 ) ( 8 . 0 ) ( 11 . 1 ) ( 3 4 . 6 )

Squ i l l a empusa 0 . 4 1 . 9 0 . 1 0 . 1 0 . 1 0 . 2 0 . 2 0 . 1 0 . 2
( 5 .6 ) ( 2 . 1 ) ( 0 . 6 ) ( 0 . 7 ) ( 0 .5 ) ( 1 . 8 ) ( 0 .3 ) ( 0 . 4 ) ( 0 .3 )

O t h e r s 0 . 2 0 . 3

( 0 . 6 ) ( 0 .7 )

Total Number of Specimens 1 8 3 7 1 2 3 2 2 3 4 1 7 7 1 3 6 1 8 2 5 3 3 8 8 3 1 4 2 4 9 2 0 8 2 6

Total Biomas (g) 4 8 9 . 5 1 6 5 . 5 6 5 . 0 1 9 . 9 3 4 7 . 0 2 5 0 3 . 9 4 9 2 5 . 8 1 2 8 7 6 . 8 ■ 4 8 8 6 . 6 4 2 7 4 . 9 3 9 2 1 . 4 2 6 7 6 . 3 3 5 7 . 9



T A B L E 8

Percentage of total biomass and quantity contributed by each species at station B3 during the period November, 1970 through December, 1971. (Top number = blomass
percentage, number in parentheses = percentage quantity, BD = Before Dredging, DD = During Dredging, AD = After Dredging.)

D e c J a n F e b M a r A p r M a y J u n J u l J u l J u l Aug Sep O c t N o v D e c

C l a s s i fi c a t i o n 7 0 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1

B D D D A D

V E R T E B R A T E S

Sphy rn ldae
S p h y r n a l e w l n l - 3 . 6

0 . 1 )

D a s y a t l d a e
D a s y a t l s s a b l n a _ _ _ 3 9 . 2 2 3 . 2

( 1 . 9 ) ( 2 . 5 )
M y l l o b a t l d a e

R h l n o p t e r a b o n a s u s _ _ _ - _ 5 9 . 2
( 0 . 7 )

Clupe ldae
B r e y o o r t l a t y r r a n u s - 5 . 3 - 2 . 5

( 3 . 0 ) ( 3 . 7 )
Engraulldae

Anchoa hepsetus

A n c h o a m l t c h e l l l

Synodont ldae
Synodus foe tens

A r l l d a e
A r i u s f e l l s

_ _ _ 0 . 9 2 . 4 9 3 . 2 1 1 . 0 0 < 0 . 1 -

( 7 . 6 ) ( 7 - 9 ) ( 9 3 . 1 ) (17 .2 ) ( 0 . 1 )

1 2 . 3 1 . 2 1 . 7 1 . 1 0 . 2 6 . 5 6 . 8 5 . 5 0 . 3 0 . 1 0 . 1 < 0 . 1

( 6 6 . 7 ) ( 1 5 . 2 ) ( 2 5 . 9 ) ( 4 1 . 8 ) ( 1 8 . 1 ) ( 3 8 . 1 ) ( 6 . 9 ) (62 .1 ) ( 6 . 2 ) ( 1 .9 ) ( 1 . 2 ) ( 1 . 4 )

_ _ _ - _ 0 . 9 0 . 2

( 0 . 3 ) ( 0 . 1 )

_ - 0 . 9 3 . 5 _ 1 6 . 5 2 . 0 0 . 1

( 5 . 4 ) ( 1 . 5 ) ( 1 5 . 6 ) ( 0 . 6 ) ( 0 . 2 )



TA B L E 8 ( c o n t ' d ) I
r o

C l a s s i fi c a t i o n
D e c J a n F e b M a r A p r M a y J u n J u l J u l J u l Aug Sep O c t N o v D e c

7 0 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1
B D D D A D

B a t r a c h o i d i d a e

Ops anus tau

G a d i d a e

U r o p h y c l s r e g i u s

C y p r i n o d o n t i d a e
F u n d u l u s h e t e r o c l i t u s

P o m a t o m i d a e
P o m a t o m u s s a l t a t r l x

4 . 1

( 7 . 4 )

1 . 4

( 1 2 . 5 )

C a r a n g i d a e
C h l o r o s c o m b r u s c h r y s u r u s

S e l e n e v o m e r

S p a r i d a e
Lagodon rhombo ides

S e i a e n i d a e
Bairdiel la chrysura

L e i o s t o m u s x a n t h u r u s

0 . 5

( 1 . 3 )

1 . 6

( 2 . 5 )

7 9 . 8

( 1 6 . 7 )
5 . 7

( 3 .0 )

6 2 . 6

( 2 7 . 3 )

0 . 5

( 1 2 . 5 )

9 . 1

( 7 . 4 )

0 . 1

( 1 . 1 )

4 . 1 3 . 9

( 3 . 8 ) ( 3 0 . 3 )

0 . 1

( 0 . 6 )

2 . 7

( 0 . 6 )

4 3 . 7

( 2 2 . 3 )

5 5 . 0

( 6 . 9 )

7 . 5 2 . 0 0 . 4

( 3 . 4 ) ( 3 . 1 ) ( 0 . 4 )

( 1 . 4 )

< 0 . 1

( 0 .1 )
0 . 3

( 0 . 8 )

0 . 4

( 0 . 2 )

5 4 . 7 0 . 5 2 . 6

( 9 . 4 ) ( 0 . 2 ) ( 1 . 4 )

M e n t i c i r r h u s a m e r i c a n u s 0 . 4

( 2 .8 )



TA B L E 8 ( c o n t ' d )

C l a s s i fi c a t i o n
D e c

7 0

J a n
7 1

F e b
7 1

M a r
7 1

A p r
7 1

M a y
7 1

J u n

7 1

J u l J u l J u l A u g Sep O c t N o v D e c

7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1

B D D D A D

Sciaenidae (cont 'd)
M ic ropogon undu la tus

Eph ipp idae
C h a e t o d i p t e r u s f a b e r

M u g i l i d a e
Mug i l cepha lus

S c o m b r i d a e
S c o m b e r o m o r u s m a c u l a t u s

S t r o m a t e i d a e

0 . 3

( 1 . 9 )
0 . 2

( 1 . 8 )
1 5 . 7

( 7 . 3 )
1 2 . 2

( 1 5 . 6 )
0 . 2

( 0 . 1 )

0 . 4

( 0 . 7 )

0 . 6

( 1 . 0 )

0 . 5

( 0 . 3 )
1 3 . 9

( 6 . 9 )
3 . 3

( 6 . 2 )

P e p r i l u s a l e p i d o t u s 2 . 6 3 . 5 0 . 2
( 1 .9 ) ( 9 . 4 ) ( 0 . 2 )

T r i g l i d a e
P r i o n o t u s e v o l a n s 0 . 8 0 . 5 0 . 2 1 . 2 0 . 1 -

( 3 . 7 ) ( 2 . 5 ) ( 1 . 8 ) ( 0 . 3 ) ( 0 . 2 )
Both id ae

A n c y c l o p s e t t a q u a d r o c e l l a t a 0 . 7 2 . 0 1 3 . 1 4 . 4 0 . 2 - _ _
-

( 3 . 0 ) ( 2 5 . 0 ) ( 1 1 . 1 ) ( 1 2 . 7 ) ( 0 . 7 )

C i t h a r i c h t h y s s p i l o p t e r u s 0 . 9 0 . 2 < 0 . 1 0 . 3

( 1 . 9 ) ( 1 . 3 ) ( 0 . 4 ) ( 0 . 2 )

E t r o p u s c r a s s o t u s _ _ _ - 0 . 2 1 1 . 5 3 1 . 1 2 6 . 8
( 0 . 4 ) ( 2 8 . 0 ) ( 4 4 . 2 ) ( 5 0 . 0 )

P a r a l i c h t h y s d e n t a t u s - _ _ 0 . 3 0 . 2 _

( 0 . 3 ) ( 0 .1 )



TA B L E 8 ( c o n t ' d )

D e c J a n F e b M a r A p r
C l a s s i fi c a t i o n 7 0 7 1 7 1 7 1 7 1

M a y J u n J u l J u l J u l A u g Sep O c t N o v D e c
7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1

B D D D A D

Both idae (con t 'd )
P a r a l i c h t h y s l e t h o s t i g m a

Scophtha lmus aquosus

S o l e i d a e
T r i n e c t e s m a c u l a t u s

Cynoglossidae
Symp h u ru s p l a g i u sa

B a l i s t i d a e
M o n o c a n t h u s m a c u l a t u s

T e t r a o d o n t i d a e
Sphoe ro ides macu la tus

D i o d o n t i d a e

C h i l o m y c t e r u s s h o e p fi

I N V E R T E B R A T E S

2 8 . 2

( 1 2 . 5 )

1 . 9

( 9 . 3 )

2 . 5

( 1 . 4 )

0 . 1

( 1 .1 )

0 . 2

( 1 . 1 )

0 . 4

( 0 . 6 )

1 . 1

( 0 . 4 )

< 0 . 1

( 0 .1 )

< 0 . 1

( 0 . 1 )

< 0 . 1

( 0 . 1 )

< 0 . 1

( 0 . 1 )

0 . 2

( 0 . 2 )

2 . 3

( 0 . 3 )

Loliginidae
L o l i g u n c u l a b r e v i s 1 . 2

( 5 . 6 )

1 . 5

( 1 0 . 5 )

1 1 . 9

( 1 5 . 8 )

7 . 4

( 3 4 . 4 )

0 . 7

( 0 . 6 )

0 . 4

( 1 . 2 )

0 . 4

( 1 . 0 )



c c

TA B L E 8 ( c o n t ' d )

D e c J a n F e b M a r A p r M a y J u n J u l J u l J u l A u g Sep O c t N o v D e c

C l a s s i fi c a t i o n 7 0 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1

B D D D A D

P e n a e i d a e
P e n a e u s s e t i f e r u s 2 . 1 3 . 8 2 . 1 0 . 1 3 . 9 - - 7 4 . 9 8 9 . 8 2 5 . 7 3 7 . 2 4 . 0

( 3 .0 ) ( 2 5 . 0 ) ( 3 . 7 ) ( 1 .3 ) (18 .1 ) (90 .9 ) ( 9 4 . 2 ) ( 5 2 . 4 ) ( 4 1 . 2 ) ( 1 0 . 0 )

P e n a e u s d u o r a r u m 1 . 3 < 0 . 1 -

( 3 . 0 ) ( 0 .4 )

P e n a e u s a z t e c u s 3 . 1 < 0 . 1 0 . 5

( 2 .3 ) ( 0 . 2 ) ( 2 . 8 )
P o r t u n i d a e

C a l l i n e c t e s s a p i d u s 7 . 8 1 9 . 0 6 4 . 2 2 0 . 5 6 3 . 4 6 . 7 6 . 6 7 . 1 - 1 4 . 7 3 . 6 4 8 . 4 3 0 . 6 6 1 . 6

( 16 .7 ) (30 .3 ) ( 1 2 . 5 ) ( 1 4 . 8 ) (22o8) ( 6 . 5 ) ( 1 .2 ) ( 3 . 4 ) ( 2 . 1 ) ( 0 . 3 ) ( 9 . 1 ) (12 .4 ) ( 3 0 . 0 )

SquLLlidae
Squ i l l a empusa 1 . 1 0 . 5 - 0 . 3 0 . 1 -

( 3 . 0 ) ( 0 .6 ) ( 0 . 6 ) ( 1 . 4 )
X i p h o s u r i d a e

L i m u l u s p o l y p h e m u s 1 9 . 9 - 7 . 6

( 0 . 7 ) ( 1 0 . 0 )

O t h e r s 0 . 9 - -

( 9 .1 )

To ta l Number o f Spec imens 6 3 3 8 5 4 7 9 2 7 7 3 4 1 2 9 3 2 3 2 1 6 0 3 6 5 7 1 4 3 9 7 1 0

Total Biomass (g) 3 3 . 2 3 7 5 . 9 4 8 0 . 9 1 3 0 1 . 6 4 6 9 5 . 3 3 3 7 8 1 . 6 3 3 9 7 . 8 ■ 6 0 4 9 . 0 - 2 3 8 9 7 . 3 8 8 5 8 . 2 3 4 6 1 . 2 1 5 4 8 . 2 1 4 0 . 6


