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PREFACE 

T h i s  spec ies  p r o f i l e  i s  one o f  a  s e r i e s  on c o a s t a l  a q u a t i c  organ isms,  
p r i n c i p a l  l y  f i s h ,  o f  s p o r t ,  commercial ,  o r  e c o l o g i c a l  impor tance.  The p r o f i l e s  
a r e  des igned t o  p r o v i d e  c o a s t a l  managers, eng inee rs ,  and b i o l o g i s t s  w i t h  a  b r i e f  
comprehensive s k e t c h  o f  t h e  b i  01 o g i c a l  c h a r a c t e r i s t i c s  and env i ronmen ta l  r e q u i r e -  
rnents o f  t h e  spec ies  and t o  d e s c r i b e  how p o p u l a t i o n s  o f  t h e  s p e c i e s  may be 
expected t o  r e a c t  t o  env i ronmen ta l  changes caused by c o a s t a l  development.  Each 
p r o f i l e  has s e c t i o n s  on taxonomy, 1  i f e  h i s t o r y ,  e c o l o g i c a l  r o l e ,  env i ronmen ta l  
requ i remen ts ,  and economic impor tance,  if a p p l i c a b l e .  A  t h r e e - r i n g  b i n d e r  i s  
used f o r  t h i s  s e r i e s  so t h a t  new p r o f i l e s -  can be added as  t h e y  a r e  prepared.  
'This p r o j e c t  i s  j o i n t l y  p lanned and f i nanced  by t h e  U.S. Army Corps o f  Eng ineers  
and t h e  1J.S. F i s h  and W i l d l i f e  Se rv i ce .  

A  H a b i t a t  S u i t a b i l i t y  I n d e x  (HSI)  model i s  b e i n g  p r e p a r e d  b y  t h e  U.S. F i s h  
and W i l d l i f e  S e r v i c e  f o r  t h e  summer f l o u n d e r .  HSI models a r e  des igned  t o  p r o -  
v i d e  a  n u m e r i c a l  i n d e x  o f  t h e  r e l a t i v e  v a l u e  o f  a  g i v e n  s i t e  a s  f i s h  o r  w i l d 1  i f e  
h a b i t a t .  

Suggest ions o r  q u e s t i o n s  r e g a r d i n g  t h i s  r e p o r t  shou ld  be d i r e c t e d  t o :  

I n f o r m a t i o n  T r a n s f e r  S p e c i a l i s t  
N a t i o n a l  C o a s t a l  Ecosystems Team 
U.S. F i s h  and W i l d l i f e  S e r v i c e  
NASA-Sl i d e l  1  Computer Compl ex 
1010 Gause Boul  evard  
S l  i d e l l ,  LA 70458 

U.S. Army Eng inee r  Waterways Exper iment  S t a t i o n  
A t t e n t i o n :  WESER 
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F i g u r e  1. Summer f l o u n d e r  (adap ted  f r o m  P o w e l l  1974) .  

SUMMER FLOUNDER 

S c i e n t i f i c  name . . . . . P a r a l i c h t h y s  
d e n t a t u s  ( L i n n a e u s )  

P r e f e r r e d  conlnlon name . . . . . Summer 
f l o u n d e r  (Rob ins  e t  a l .  1980, F i g u r e  
1 )  

O t h e r  common names . . . . . F lounder ,  
f l u k e ,  p l a i c e  f i s h ,  p l a i c e ,  p l a i s e ,  
s p l a i c e ,  c h i c k e n  ha1 i b u t ,  b r a i l  , 
t u r b o t ,  f l a t f i s h ,  l o n g - t o o t h e d  
f l o u n d e r ,  f l o u n d e r  o f  New York ,  
common f l o u n d e r  

C lass  . . . . . . . . . . O s t e i c h t h y e s  
O r d e r  . . . . . . . P1 e u r o n e c t i f o r m e s  
F a m i l y  . . . . . . B o t h i d a e  - l e f t e y e  

f l o u n d e r s  

Geograph ic  range:  The summer f l o u n d e r  
i s  f o u n d  i n  e s t u a r i n e  and s h e l f  
w a t e r s  f r o m  Nova S c o t i a  t o  t h e  
A t ?  a n t i c  c o a s t  o f  s o u t h  F l o r i d a  

(Le im  and S c o t t  1966; Gu the rz  
1967); i t  may o c c u r  i n  t h e  G u l f  
o f  Mex ico  ( P o o l e  1962; Topp and 
Hoff 1972; W i l  k e t  a l .  1980).  
Abundance i s  g r e a t e s t  between 
Cape Cod, Massachuse t t s ,  and Cape 
H a t t e r a s ,  l l l o r t h  C a r o l  i n a  ( F i g u r e  
2 ) .  The s p e c i e s  f o r m e r l y  was 
more abundant  n o r t h  o f  Cape Cod 
t h a n  a t  p r e s e n t  ( B i g e l o w  and 
Sch roede r  1953) .  

F. IORPHCILOGY/IDENTIFICATION AIDS 

The f o l  l o w i n g  d e s c r i p t i o r ~  was 
p r o v i d e d  b y  Gu the rz  (1967 ) :  d o r s a l  
r a y s ,  80-98; a n a l  r a y s ,  60-78; 
p e c t o r a l  r a y s ,  10-13; g i l l  r a k e r s  on 
u p p e r  a r c h ,  3-7; g i l l  r a k e r s  on  l o w e r  
a r c h  13-18; body l a t e r a l l y  f l a t t e n e d  
w i t h  m a r g i n  o f  p r e o p e r c l e  f r e e  and 
eyes on l e f t  s i d e  as i n  o t h e r  b o t h i d s ;  



M I L E S  

K I L O M E T E R S  

Major nursery area 

Figure 2. D i s t r i b u t i o n  of summer f lounder  i n  the South A t l a n t i c  reg ion .  



bases o f  b o t h  p e l v i c  f i n s  s h o r t .  
Summer f l o u n d e r  l o n g e r  t h a n  18 mm 
s t a n d a r d  l e n g t h  (SL)  can be separa ted  
f r o m  s o u t h e r n  f l o u n d e r  (P. l e t h o s t i g -  
ma) and g u l f  f l o u n d e r  p. a l b i  u t t a )  - 
by u s i n g  g i l l  r a k e r  c o u n i s  &- 
t u s  u s u a l l y  has more t h a n  14 r a k e r s  on 
G e r  a r c h )  and sometimes by  body 
c o l o r a t i o n .  Specimens s h o r t e r  t h a n  18 
mm SL can be separa ted  f r o m  s o u t h e r n  
and g u l f  f l o u n d e r s  by  u s i n g  v e r t e b r a e  
c o u n t s  (40-42 f o r  summer f l o u n d e r ,  
fewer  t h a n  38 f o r  o t h e r s )  and p igment  
p a t t e r n s  ( D e u b l e r  1958) .  D e t a i  1  ed 
d e s c r i p t i o n s  o f  summer f l o u n d e r  
deve lopmenta l  s tages  a r e  i n  M a r t i n  and 
Drewry (1978) .  

C o l o r  i n  l i f e :  o c u l a r  s i d e  i s  
t a n n i s h  t o  d a r k  brown w i t h  numerous 
o c e l l a t e d  spo ts ,  f i v e  o f  w h i c h  a r e  
a r ranged  i n  two  t r i a n g l e s  w i t h  a  
common apex on t h e  l a t e r a l  1  i n e .  
Spots  g e n e r a l l y  a r e  absen t  i n  l a r g e r  
specimens. Para1 i c h t h y s  spp. can 
r e a d i l y  match t h e  a p p a r e n t  t e x t u r e  
and, t o  a  l e s s e r  degree, t h e  c o l o r  o f  
b o t t o m  s u b s t r a t e s  on w h i c h  t h e y  l i v e .  

REASON FOR INCLUSION I N  SERIES 

The summer f l o u n d e r  i s  an 
i m p o r t a n t  comnerc i  a1 and r e c r e a t i o n a l  
f i s h  a l o n g  t h e  A t l a n t i c  seaboard of 
t h e  U n i t e d  S t a t e s ,  b u t  t h e  commercial  
f i s h e r y  i s  n o t  s u b s t a n t i a l  i n  t h e  
South  A l t a n t i c  B i g h t  ( s o u t h  o f  Cape 
H a t t e r a s  t o  F l o r i d a ) .  The Paml ico  
Sound e s t u a r i n e  complex i n  N o r t h  
C a r o l i n a  i s  be1 i e v e d  t o  be a  m a j o r  
n u r s e r y  a r e a  f o r  young f r o m  t h e  l v ~ i d d l e  
At1  a n t i c  (Cape H a t t e r a s  n o r t h w a r d  t o  
Cape Cod) ar:d South  A t l a n t i c  s t o c k s ,  
b u t  t h i s  i s  u n c e r t a i n  because 1  i t t l e  
i s  known a b o u t  d i s p e r s a l .  The even- 
t u a l  c o n t r i b u t i o n  o f  f i s h  u s i n g  
s m a l l e r  n u r s e r y  a reas  s c a t t e r e d  a l o n g  
t h e  South  A t l a n t i c  B i g h t  t o  a d u l t  
s t o c k s  a l o n g  o t h e r  p o r t i o n s  o f  t h e  
A t l a n t i c  c o a s t  i s  n o t  known. 

L IFE  HISTORY 

Term ino logy  used t o  d e s c r i b e  l i f e  
h i s t o r y  s tages  conforms t o  t h a t  used 
by  F l a r t i  n  and Drewry  (1978) .  

A d u l t  Spawning and M i g r a t i o n  

Spawning t i m e s  and h a b i t a t s  o f  
summer f l o u n d e r  i n  t h e  South  A t l a n t i c  
B i g h t  a r e  p o o r l y  documented. A v a i l -  
a b l e  i n f o r m a t i o n  c o n s i s t s  o f  1  i m i t e d  
o f f s h o r e  c o l  l e c t i o n s  o f  new ly  ha tched  
l a r v a e  ( S m i t h  1973) ,  o b s e r v a t i o n s  o f  
r e p r o d u c t i v e  c y c l e s  a t  B e a u f o r t  and 
Paml i co  Sound, N o r t h  C a r o l i n a  
( H i  l d e b r a n d  and Schroeder  1928; Powel 1  
1974) ,  and s e a s o n a l i t y  o f  newly  
a r r i v e d  young i n  e s t u a r i e s  ( D e u b l e r  
1958; Tagatz  and Dudley  1961; Burns 
1974; Ca in  and Dean 1976; W e i n s t e i n  
1979; Bozeman and Dean 1980; W e i n s t e i n  
e t  a1 . 1980a, i 9 8 0 b ) .  Seasonal m i g r a -  
t i o n  p a t t e r n s  o f  a d u l t  f i s h  have been 
deduced f r o m  ( 1 )  c o l l e c t i o n s  o f  new ly  
ha tched  l a r v a e  ( w h i c h  p r o v i d e  i n f o r m a -  
t i o n  o n l y  on t h e  r e p r o d u c i r ~ g  segment 
of  t h e  p o p u l a t i o n ) ;  ( 2 )  commercial  
c a t c h  r a t e s  i n  t h e  Cape H a t t e r a s  area;  
and ( 3 )  g e n e r a l i z e d  c o a s t a l  and s h e l f  
t r a w l i n g  su rveys  (Pearson 1932; N e s b i t  
and h e v i l l e  1935; Anderson and 
G e h r i n g e r  1965; Anderson 1968; 
Dah lbe rg  and Odum 1970; Smi th  1973; 
T u r n e r  and Johnson 1973; M i l k  and 
S i l v e r m a n  1976; Wenner e t  a l .  1979a,b, 
c,d, 1980) .  The s t u d i e s  c i t e d  above 
p l u s  i n f o r m a t i o n  f rorn t h e  Ibl iddle 
A t l a n t i c  B i g h t  on s e a s o n a l i t y  o f  t h e  
commercial  c a t c h  (Pearson 1932; Nesb i  t 
and N e v i l l e  1935; E l d g r i d g e  1962) and 
t a g g i n g  s t u d i e s  ( P o o l e  1962; Murawski  
1970; Lux and N i c h y  1981) p r o v i d e  d a t a  
t h a t  may be a p p l i c a b l e  t o  p c p u l a t i o n s  
i n  t h e  South  A t l a n t i c  B i g h t .  I t  
s h o u l d  be r e c o g n i z e d ,  however, t h a t  
s u b p o p u l a t i o n s  n o r t h  and s o u t h  o f  Cape 
H a t t e r a s  rliay be g e n e t i c a l l y  d i s t i n c t ,  
a  p o s s i b i l i t y  w h i c h  c o u l d  l e a d  t o  
d i f f e r e n c e s  i n  b e h a v i o r ,  h a b i t a t  
r e q u i  rements,  and o t h e r  f a c t o r s  (see 
THE FISHERY s e c t i o n ) .  

A d u l t  summer f l o u n d e r  spend t h e  
warmer months i n  nea rshn re  s h e l f  



w a t e r s  and c o a s t a l  embayments. They 
m i g r a t e  o f f s h o r e  d u r i n g  c o o l e r  months 
and spawn d u r i n g  l a t e  f a l l ,  w i n t e r ,  o r  
e a r l y  s p r i n g  on o r  n e a r  t h e  b o t t o m  i n  
s h e l f  w a t e r s  r a n g i n g  f r o m  30 t o  200 m  
deep. Sunimer f l o u n d e r  b e g i n  a  spawn- 
i n g  m i g r a t i o n  as t h e y  n e a r  t h e  peak o f  
t h e i r  gonadal  deve lopment  c y c l e ,  w i t h  
t h e  o l d e s t  and l a r g e s t  f i s h  m i g r a t i n g  
f i r s t  each y e a r  (Iblorse 1981) .  

The m a j o r  spawning p e r i o d  i n  t h e  
w a t e r s  between V i r g i n i a  and Cape 
Lookout ,  N o r t h  C a r o l i n a ,  b e g i n s  i n  
November and c o n t i n u e s  f o r  2 o r  3  
months; newly  ha tched  l a r v a e  have been 
c o l l e c t e d  i n  t h e  open s h e l f  w a t e r s  o f  
t h e  South  A t l a n t i c  B i g h t  i n  l a t e  
January  and e a r l y  Februa ry  ( S m i t h  
1973) .  I n  t h e  M i d d l e  A t l a n t i c  B i g h t ,  
t h e  spawning c y c l e  and o f f s h o r e  l i m i t s  
o f  m i g r a t i o n  a r e  s t r o n g l y  c o r r e l a t e d  
w i t h  t h e  f a l l - w i n t e r  c o o l i n g  o f  c o a s t -  
a l  w a t e r s  and w i t h  t h e  i n s h o r e  1  i m i t s  
o f  c o l d  b o t t o m  w a t e r  i n t r u s i o n  (see 
ENVIRONMENTAL REQUIKEr,lENTS s e c t i o n  f o r  
spawning t e m p e r a t u r e s )  . The t i m i n g  o f  
o f f s h o r e  spawning m i g r a t i o n s  a p p a r e n t -  
l y  i s  a  southward p r o g r e s s i o n  o f  a  
c y c l e  t h a t  b e g i n s  i n  t h e  n o r t h e r n  p a r t  
o f  t h e  M i d d l e  A t l a n t i c  B i g h t  i n  e a r l y  
September and ends i n  t h e  South 
A t1  a n t i c  B i g h t  by  December ( E l d r i d g e  
1962; Smi th  1973; Morse 1981) .  Powe l l  
(1974)  n o t e d  peak gonadal  development 
d u r i n g  December and danuary  f o r  
i n d i v i d u a l s  c o l  l e c t e d  f r o m  t h e  Cape 
H a t t e r a s  area;  and a l l  f i s h  c o l l e c t e d  
d u r i n g  A p r i l  and l lay a t  B e a u f o r t ,  
N o r t h  C a r o l i n a ,  were spen t  ( H i  1  debrand 
and Schroeder  1928) .  T h e r e f o r e ,  a  
p r o g r e s s i v e l y  l a t e r  peak o f  spawning 
a c t i v i t y  i s  l i k e l y  f o r  t h e  South 
A t l a n t i c  B i g h t ,  s t a r t i n g  i n  m id -  t o  
l a te -hovember  i n  t h e  Cape H a t t e r a s  
a r e a  and e n d i n g  i n  e a r l y  s p r i n g  i n  
s o u t h  Georg ia  and F l o r i d a .  There i s  
good e v i d e n c e  t o  i n d i c a t e  t h a t  summer 
f l o u n d e r  a r e  s e r i a l  spawners, c o n t i n -  
u o u s l y  shedd ing  ma tu re  eggs d u r i n g  t h e  
p r o t r a c t e d  spawning season (i4orse 
1981) .  It i s  l i k e l y  t h a t  y e a r - t o - y e a r  
v a r i a t i o n  i n  m i g r a t o r y  d i s t a n c e s  i s  
governed by  v a r i a t i o n  i v  t h e  e x t e n t  t o  
wh ich  c o a s t a l  w a t e r s  a r e  c o o l e d  each 

w i n t e r .  Morse (1981)  sugges ted  t h a t  
" t h e  r e p r o d u c t i v e  s t r a t e g y  of  t h e  
sumnier f l o u n d e r  tends  t o  r: iaximize r e -  
p r o d u c t i v e  p o t e n t i a l  and a v o i d  c a t a s -  
t r o p h e "  by  comb in ing  a  p r o t r a c t e d  
spawning season o f  v a r i a b l e  d u r a t i o n  
w i t h  e a r l y  m a t u r a t i o n ,  h i g h  f e c u n d i t y ,  
s e r i a l  spawning,  and e x t e n s i v e  
m i g r a t i o n s  a c r o s s  t h e  s h e l f .  

A d u l t  summer f l o u n d e r  move 
i n s h o r e  a f t e r  spawning i n  l a t e  s p r i n g  
and show peak abundance i n  c o a s t a l  
w a t e r s  f ro r r~  J u l y  t o  September. I n d i -  
v i d u a l s  i n  M i d d l e  A t l a n t i c  s t o c k s  t e n d  
t o  use t h e  same spawning and w i n t e r i n g  
a reas  i n  s u c c e s s i v e  y e a r s ,  b u t  s i m i l a r  
b e h a v i o r  has n o t  been docuniented f o r  
s t o c k s  i n  t h e  South A t l a n t i c  B i g h t .  
T h i s  b e h a v i o r  p r o v i d e s  a  mechanism by 
wh ich  a d j a c e n t  s t o c k s  can be r e p r o d u c -  
t i v e l y  i s o l a t e d  ( W i l k  e t  a l .  1980; see 
THE FISHERY s e c t i o n ) .  Tagg ing s t u d i e s  
i n  t h e  M i d d l e  A t l a n t i c  B i g h t  i n d i c a t e  
a  tendency f o r  o l d e r  and l a r g e r  f i s h  
t o  move t o w a r d  t h e  n o r t h e a s t e r n  l i m i t  
o f  t h e  f i s h e r y ' s  range.  

F e c u n d i t y  

Powel l  (1974)  r e p o r t e d  v a l u e s  o f  
1,670,000 t o  1,700,OOG ova/+; sh f o r  
t h r e e  fema les  r a n g i n g  f r o m  506 t o  682 
mm t o t a l  l e n g t h  ( T L ) .  Fiorse (1981)  
e s t i m a t e d  463,000 t o  4,188,000 ova/  
f i s h  f o r  f i s h  between 366 and 680 mm 
TI- and gave t h e  f o l l o w i n g  e q u a t i o n s  
f o r  t h e  e s t i m a t i o n  o f  f e c u n d i t y  ( F  i s  
o v a / f i  sh ) :  

l o g  F  = -3.098 + 3.402 loglOL 10 
r2 = 0.77;  and 

F  = 101,867.5 + 908.864 W, 

r2 = 0.76; 
where L  = t o t a l  l e n g t h  i n  cm and 

W = we t  body w e i g h t  i n  g. 

Eggs and La rvae  

Eggs o f  t h e  summer f l o u n d e r  a r e  
p e l a g i c  and have been observed t o  
h a t c h  2  t o  9  days a f t e r  f e r t i l i z a t i o n  
under  e x p e r i m e n t a l  c o n d i t i o n s  a t  



temperatures  of 21°C down t o  5°C 
(Johns and Howell 1980; Johns e t  a l .  
1981).  Lengths a t  hatching were 2.83 
t o  3.16 mm SL (Johns e t  a l .  1981).  
Yolk-sac absorp t ion  i s  complete a t  
about 3.6 mm SL, and Johns e t  a l .  
(1981) i nd i ca t ed  t h a t  t h i s  l ength  was 
reached a t  approximately 5.7 days 
a f t e r  hatching a t  11°C o r  2.8 days a t  
21°C. A t  t h i s  p o i n t ,  t h e  eyes a r e  
pigmented, t he  mouth i s  f u n c t i o n a l ,  
and t h e  d i g e s t i v e  t r a c t  i s  corr~plete 
(Johns e t  a l .  1981).  

Feeding h a b i t s  of l a r v a e  and 
pos t l a rvae  have not  been descr ibed  i n  
d e t a i l .  Pe t e r s  and Angelovic (1971) 
reared  pos t l a rvae  on a d i e t  of zoo- 
plankton (mostly copepods) and Artemia 
naupl i  i  . 

Will iams and Deubler (1968) 
s t a t e d  t h a t  l a rvae  s h o r t e r  than 7 mm 
SL depend on c u r r e n t s  f o r  d i s p e r s a l ;  
however, t h e r e  a r e  no da t a  t h a t  de- 
s c r i b e  r e l a t i o n s h i p s  between r e c r u i t -  
ment t o  nursery a r e a s  and wind-driven 
(Ekman) t r a n s p o r t  o r  prevai  1 ing d i r e c -  
t i o n s  of water  flow. Larval f l ounde r  
have been c o l l e c t e d  inshore  e a r l i e r  i n  
y e a r s  with mild w in t e r s  than i n  y e a r s  
with severe  w in t e r s  (Cain and Dean 
1976; Bozeman and Dean 1980).  
Dispersal  i n  a r e a s  having s t rong  t i d a l  
c u r r e n t s  i s  accompl ished by die1 
v e r t i c a l  migra t ions  t h a t  r e s u l t  i n  
t i d a l  t r a n s p o r t  (Weinstein e t  a l .  
1980b). 

Juven i l e s  and Adults  

Young summer f lounder  f i r s t  move 
i n t o  e s t u a r i e s  a t  about 7 mm SL from 
February through Apri 1 (Weinstein e t  
a1. 1980b) and a r e  9 t o  16 mm SL 
during peak recru i tment  in  t he  Cape 
Fear River Es tuary ,  North Carol ina 
(Weinstein 1979; Weinstein e t  a l .  
1980a).  Other s t u d i e s  in  t h e  South 
A t l a n t i c  Bight r epo r t  l eng ths  a t  f i r s t  
c ap tu re  from inshore  l o c a t i o n s  t h a t  
range from 11 t o  36 mm TL during 
January through May (Tagatz and Dudley 
1961; Mi l l e r  and Jorgenson 1969; Burns 
1974; Cain and Dean 1976; Bozeman and 

Dean 1980).  Some v a r i a t i o n s  among 
l eng ths  and t imes a t  which l a r v a e  have 
been observed t o  move i n t o  e s t u a r i e s  
probably a r e  due t o  d i f f e r ences  i n  
sampl i  ng gear .  

Pos t l a rva l  summer f l ounde r  (10 t o  
18 mm SL) were captured most f r equen t -  
l y  a t  s a l i n i t i e s  exceeding 7.4 p a r t s  
per  thousand ( p p t )  in  t h e  Cape Fear 
River Estuary (Weinstein e t  a l .  
1980a).  Keup and Bayless (1964) d id  
no t  c ap tu re  summer f 1 ounder from 1 oca- 
t i o n s  i n  t h e  Neuse River b a s i n ,  North 
Ca ro l i na ,  a t  s a l i n i t i e s  below 12 ppt .  
Turner and Johnson (1973) repor ted  
t h a t  summer f l ounde r  of a l l  ages 
occurred i n  t h e  Newport River ,  North 
Ca ro l i na ,  a t  s a l i n i t i e s  of 3 t o  33 
ppt .  Juven i l e s  longer  than 18 mm SL 
were found i n  g r e a t e s t  abundance a t  
s a l i n i t i e s  exceeding 12 ppt over  sandy 
s u b s t r a t e s  i n  Pamlico Sound, North 
Carol ina  (Powel 1 and Schwartz 1977).  
Adams (1976a) repor ted  t h e  occurrence 
of j uven i l e  summer f l ounde r  i n  ee l  
g r a s s  (Zos te ra  marina)  meadows near  
Beaufor t ,  North m i n a ,  during t h e  
summer. Orth and Heck (1980) i n d i c a t -  
ed t h a t  summer f l ounde r  a l s o  used 
shal low vege ta ted  a r e a s  during day- 
l i g h t  i n  Chesapeake Bay. The r e l a t i v e  
importance of d i f f e r e n t  e s t u a r i n e  
h a b i t a t  types  t o  young summer f l ounde r  
r equ i r e s  f u r t h e r  s tudy.  

Es tuar ine  a r e a s  from Connect icut  
(Poole 1966) t o  Georgia provide 
nursery h a b i t a t  f o r  summer f l ounde r  
(Mi 11 e r  and Jorgenson 1969).  Several 
a u t h o r s ,  however, have suggested t h a t  
t h e  primary nursery grounds a r e  
V i r g i n i a ' s  e a s t e r n  sho re ,  Chesapeake 
Bay, and t he  sounds of North Caro l ina  
(Ceubler  1958; Pearcy and Richards 
1962; Poole 1966; Powell and Schwartz 
1977).  

Young f l ounde r  g e n e r a l l y  emigra te  
from North C a r o l i n a ' s  e s t u a r i n e  waters  
during t h e i r  second f a l l  of l i f e  
(Powell and Schwartz 1977) ,  but  t h i s  
emigrat ion may occur  e a r l i e r  i n  t h e  
nor th  (Poole 1966).  Some i n d i v i d u a l s  
of a given y e a r  c l a s s  probably remain 



i n  Paml i c o  Sound, N o r t h  C a r o l i n a ,  f o r  
18 t o  20 months f o l l o w i n g  t h e i r  a r r i v -  
a l  i n  t h e  n u r s e r y  a rea  (Powel l  and 
Schwar tz  1977).  

Powel 1  (1974) r e p o r t e d  t h a t  
f 1  ounder  c o l  1  e c t e d  f r o m  Paml i co Sound, 
N o r t h  C a r o l  i n a ,  matured a t  abou t  350 
mm TL. Lengths a t  m a t u r i t y  f o r  
f l o u n d e r  i n  t h e  F l i dd le  A t l a n t i c  B i g h t  
ranged f r o m  240 t o  270 mm TL f o r  males 
and 300 t o  330 mm TL f o r  females 
(Morse 1981) .  The s m a l l e s t  ma tu re  
male was 190 mm TI-, and t h e  l a r g e s t  
immature male was 440 mm TL. Cor re -  
sponding v a l u e s  f o r  fema les  were 250 
mm TL and 440 mm TL. A d d i t i o n a l  
i n f o r m a t i o n  i s  a v a i l a b l e  f o r  t h e  
M i d d l e  A t l a n t i c  B i g h t  ( E l d r i d g e  1962; 
Smi th  and D a i b e r  1977), b u t  none 
e x i s t s  f o r  t h e  South A t l a n t i c  B i g h t .  
F i s h  as sma l l  as 130 mm TL, however, 
can be found  i n  s h e l f  w a t e r s  where 
matu re  f i s h  have m i g r a t e d  o f f s h o r e  t o  
spawn d u r i n g  t h e  f a 1  1  and w i n t e r  ( W i l  k  
and S i  1  verman 1976).  

GROWTH CHARACTERISTICS 

C o n s i d e r a b l e  c o n t r o v e r s y  e x i s t s  
r e g a r d i n g  t h e  v a l i d i t y  o f  u s i n g  
o t o l i t h s  t o  age summer f l o u n d e r  (Poole  
1961; E l d r i d g e  1962; Powel l  1974; 
Smi th  and D a i b e r  1977; Smi th  e t  a l .  
1981) .  Au tho rs  have v a r i o u s l y  s t a t e d  
t h a t  t h e  f i r s t  "annu lus "  forms a t  ages 
I 1  t h r o u g h  V I I ,  i n d i c a t i n g  t h a t  

l e n g t h - a t - a g e  i n f o r m a t i o n  i s  s u b j e c t  
t o  c o n s i d e r a b l e  e r r o r .  On ly  one 
g rowth  s t u d y  (Powel l  1974) has been 
done i n  t h e  South A t l a n t i c  B i g h t  ( a t  
Paml i co  Sound). Powel 1  showed t h a t  
g rowth  began i n  t h e  s p r i n g  and ended 
i n  t h e  f a l l  as  t h e  w a t e r  tempera tu re  
reached an approx ima te  7OC t h r e s h o l d .  
F lounder  were 111 t o  219 mm TL a t  t h e  
end o f  t h e i r  f i r s t  g row ing  season. 
Maximum s i z e s  o f  males c o l l e c t e d  f r o m  
New York were abou t  600 mm TL and 2200 
g, and females reached 800 mm and 5500 
g  (Poo le  1966).  Summer f l o u n d e r  may 
l i v e  abou t  10 years ;  a l l  f i s h  o l d e r  
t h a n  7  y e a r s  o f  age c o l l e c t e d  by  
E l d r i d g e  (1962) were females.  Growth 
r a t e s  pub1 i s h e d  f o r  f i s h  c o l l e c t e d  
o u t s i d e  t h e  South A t l a n t i c  B i g h t  were 
summarized b y  Smi th  e t  a1 . (1981).  

No i n f o r m a t i o n  on l a r v a l  and 
p o s t l a r v a l  g r o w t h  under  n a t u r a l  cond i  - 
t i o n s  e x i s t s .  E f f e c t s  o f  temperature ,  
s a l i n i t y ,  and f o o d  a v a i l a b i l i t y  on 
l a r v a l  and j u v e n i l e  g r o w t h  have been 
i n v e s t i g a t e d  i n  l a b o r a t o r i e s  (see 
ENVIRONMENTAL REQUIREMENTS s e c t i o n ) .  
Leng th -we igh t  r e l a t i o n s h i p s  f o r  f i s h e s  
i n  Paml i c o  Sound, N o r t h  C a r o l i n a ,  and 
t h e  M i d d l e  A t l a n t i c  B i g h t  a r e  i n  T a b l e  
1. Seasonal and s e x - s p e c i f i c  d i f f e r -  
ences i n  l e n g t h - w e i g h t  r e l a t i o n s h i p s  
o c c u r  i n  t h e  M i d d l e  A t l a n t i c  B i g h t  
( E l d r i d g e  1962; Lux and P o r t e r  1966; 
CI i lk  e t  a l .  1978; Morse 1981),  b u t  no  
d a t a  e x i s t  t o  e v a l u a t e  these  r e l a t i o n -  
s h i p s  f o r  t h e  South A t l a n t i c  B i g h t .  

Tab le  1. W e i g h t - l e n g t h  r e g r e s s i o n s  f o r  summer f l o u n d e r ,  where loglO w e i g h t  ( g )  = 
a  + b  log,, l e n g t h  (mm) and r = c o r r e l a t i o n  c o e f f i c i e n t .  

Paml i c o  Sound, N o r t h  Caro l  i n a  
(Powel 1  1974) 

M i d d l e  A t l a n t i c  B i g h t  
(Wi 1  k e t  a1 . 1978) 

Ma1 es 
Females 



THE FISHERY 

H i  s t o r y  

The commercial  summer f l o u n d e r  
f i s h e r y  i n  t h e  South  A t l a n t i c  B i g h t  
c o n s i s t s  o f  an o f f s h o r e  o t t e r  t r a w l  
f i s h e r y  i n  t h e  Cape H a t t e r a s  a r e a  and 
s m a l l  i n c i d e n t a l  ca tches  a s s o c i a t e d  
w i t h  sh r imp  t r a w l i n g  t h r o u g h o u t  t h e  
r e g i o n .  There i s  no f i s h e r y  f o r  
summer f l o u n d e r  t h r o u g h o u t  most  o f  t h e  
open s h e l f  w a t e r s  of  t h e  South  A t l a n -  
t i c  B i g h t .  The Cape H a t t e r a s  w i n t e r  
t r a w l  f i s h e r y  was i n i t i a t e d  i n  t h e  
l a t e  1 9 2 0 ' s  as t r a w l e r s  f rom n o r t h e r n  
p o r t s  moved s o u t h  t o  e x p l o i t  f l o u n d e r s  
and o t h e r  s p e c i e s  (Pearson 1932).  
F i s h i n g  occu rs  d u r i n g  two m a j o r  t i m e  
p e r i o d s .  T r a w l i n g  e f f o r t  i s  concen- 
t r a t e d  n o r t h  o f  Cape H a t t e r a s  f r o m  
November t h r o u g h  l a t e  December 
( " f a l l " )  i n  w a t e r s  40 t o  100 m  deep 
and j u s t  s o u t h  o f  Cape H a t t e r a s  f rom 
December t h r o u g h  March o r  A p r i l  
( " w i n t e r " )  i n  w a t e r s  20 t o  60 m  deep 
(Pearson 1932).  About 60% o f  t h e  
annual  N o r t h  Caro l  i n a  f l o u n d e r  l a n d -  
i n g s  o c c u r  d u r i n g  t h e  f a l l  f i s h e r y  
( o u t s i d e  o f  t h e  South  A t l a n t i c  B i g h t ) ,  
and 20% i s  t a k e n  f r o m  t h e  n o r t h e r n  
l i m i t  o f  t h e  South  A t l a n t i c  B i g h t  
d u r i n g  t h e  w i n t e r  f i s h e r y ,  a c c o r d i n g  
t o  t h e  U. S. Depar tment  o f  Commerce 
(USDC), N a t i o n a l  Mar ine  F i s h e r i e s  
S e r v i c e  (1978, 1980a).  

T o t a l  annual  l a n d i n g s  f o r  1974 
t h r o u g h  1978 i n  N o r t h  C a r o l i n a  a v e r -  
aged a b o u t  18.5 m i l l i o n  15, v a l u e d  a t  
$9.7 mi  11 i o n  (USDC 1980b).  H a r v e s t  
and economic v a l u e  f o r  o t h e r  p a r t s  of  
t h e  South  A t l a n t i c  B i g h t  have n o t  been 
r e p o r t e d ,  p r o b a b l y  because abundance 
e l  sewhere i s  t o o  l o w  t o  s u p p o r t  a  
m a j o r  commercial  f i s h e r y .  

The r e c r e a t i o n a l  c a t c h  o f  summer 
f l o u n d e r  i n  t h e  South  A t l a n t i c  B i g h t  
i s  m i n o r  compared t o  c a t c h e s  i n  t h e  
M i d d l e  A t l a n t i c  and G u l f  o f  Mex ico 
r e g i o n s .  Numbers caugh t  ( i n  1 0 0 0 ' s )  
by  a n g l e r s  i n  1979 were:  M i d d l e  
A t l a n t i c  r e g i o n  - 12,653; G u l f  o f  
Mex ico - 1,582; South A t l a n t i c  - 988; 

and N o r t h  A t l a n t i c  - 571 (USDC 1 9 8 0 ~ ) .  
The South  A t l a n t i c  c a t c h  was compr i sed  
o f  72% f r o m  N o r t h  C a r o l i n a ,  19% f r o m  
F l o r i d a ,  7% f r o m  South  C a r o l i n a ,  and 
2% f r o m  Georg ia .  

No i n f o r m a t i o n  e x i s t s  on t h e  age 
and s i z e  c o m p o s i t i o n  o f  t h e  summer 
f l o u n d e r  c a t c h  i n  t h e  South  A t l a n t i c  
B i g h t .  The commercial  and r e c r e a t i o n -  
a l  c a t c h  i n  t h e  M i d d l e  A t l a n t i c  B i g h t  
c o n s i s t s  m o s t l y  o f  f i s h  younger  t h a n  
age V ( P o o l e  1961; E l d r i d g e  1962) .  

Management 

No accoun ts  o f  b i o l o g i c a l  pa ra -  
m e t e r s  needed f o r  management o f  summer 
f l o u n d e r  have been pub1 i shed f o r  South  
A t l a n t i c  B i g h t .  S c a r l e t t  (1982)  
1  i s t e d  s e v e r a l  u n p u b l i s h e d  works  t h a t  
d e a l t  w i t h  t h e s e  prob lems f o r  t h e  
M i d d l e  A t l a n t i c  B i g h t ,  and Poo le  
(1962)  made some recommendat ions f o r  
t h a t  r e g i o n .  The u n c e r t a i n  i m p o r t a n c e  
of  Paml i co  Sound, N o r t h  C a r o l i n a ,  as a  
n u r s e r y  a r e a  and t h e  l a c k  o f  age- o r  
s i z e - s p e c i  f i  c  d a t a  on summer f l o u n d e r  
d i s t r i b u t i o n  i n d i c a t e  a  need f o r  f u r -  
t h e r  i n v e s t i g a t i o n  o f  summer f l o u n d e r  
b i  01 ogy (Poo l  e  1966).  Recent  e v i d e n c e  
i n d i c a t e s  d i s t i n c t  M i d d l e  and Sou th  
A t l a n t i c  s t o c k s  ( see  b e l o w )  and 
sugges ts  t h a t  t h e  N o r t h  C a r o l i n a  
w i n t e r  t r a w l  f i s h e r y  may e x p l o i t  two 
s t o c k s  t h a t  a r e  r e p r o d u c t i v e l y  
i s o l a t e d .  

Subpopu la t i ons  

S i n c e  a  g e n e t i c a l l y  d i s t i n c t  
s t o c k  can have u n i q u e  r a t e s  o f  r e -  
c r u i  tment ,  g rowth ,  and m o r t a l  i ty  
(Cush ing  1968),  i d e n t i f i c a t i o n  o f  t h e  
s t o c k s  ( =  s u b p o p u l a t i o n s )  and s t o c k -  
s p e c i f i c  b i o l o g i c a l  t r a i t s  i s  neces-  
s a r y  f o r  p r o p e r  management. G insburg  
(1952)  and Smi th  and D a i b e r  (1977)  
p r o v i d e d  e v i d e n c e  s u g g e s t i n g  t h e  
e x i s t e n c e  o f  s e p a r a t e  s t o c k s  o f  summer 
f l o u n d e r  i n  N o r t h  C a r o l i n a  and i n  t h e  
Chesapeake-Del aware Bay areas.  Smi th  
(1973)  proposed t h e  e x i s t e n c e  o f  t h r e e  
spawning p o p u l a t i o n s  (New York/New 
Jersey;  Delaware Bay t o  Cape H a t t e r a s ;  



Cape H a t t e r a s  t o  Cape ~ o o k o u t ) .  W i l k  
e t  a1 . (1980)  demons t ra ted  s i g n i f i c a n t  
d i f f e r e n c e s  i n  m e r i  s t i c  and morpho- 
m e t r i c  c h a r a c t e r i s t i c s  o f  summer 
f l o u n d e r  c o l l e c t e d  i n  t h e  M i d d l e  and 
South  A t l a n t i c  B i g h t s  and showed 
1  i t t l e  i n t e r m i x i n g  between t h e  groups.  
They conc luded  t h a t  i n d i v i d u a l s  f r o m  
b o t h  groups use  t h e  Paml i co  Sound 
e s t u a r i n e  complex as  a  n u r s e r y  a rea ,  
b u t  use  s e p a r a t e  spawning grounds each 
w i n t e r .  

ECOLOGICAL ROLE 

The l a r v a l  and p o s t l a r v a l  f e e d i n g  
e c o l o g y  o f  summer f l o u n d e r  i s  n o t  we1 1  
documented; i t  i s  o n l y  i n f e r r e d  t h a t  
t h e y  i n i t i a l l y  f e e d  on z o o p l a n k t o n  and 
t h e n  u t i l i z e  s m a l l  c r u s t a c e a n s  ( P e t e r s  
and A n g e l o v i c  1971; Powel l  1974; Morse 
1981).  J u v e n i l e s  l o n g e r  t h a n  80 m i n  
Paml i c o  Sound consumed p r o g r e s s i v e l y  
l a r g e r  p r e y  i tems as  t h e y  grew (Powe l l  
and Schwar tz  1979).  They i n i t i a l l y  
fed on m y s i d  sh r imp  and s m a l l  f i s h  and 
s h i f t e d  t o  decapod c r u s t a c e a n s  and 
l a r g e r  f i s h  as t h e y  reached a d u l t h o o d .  

No d a t a  e x i s t  f o r  o t h e r  a r e a s  i n  
t h e  South  A t l a n t i c  B i g h t ,  b u t  a d u l t s  
n o r t h  o f  Cape H a t t e r a s  f e e d  p r i m a r i l y  
on f i s h  and l a r g e  i n v e r t e b r a t e s  i n  
e s t u a r i e s  and she1 f w a t e r s  (G insburg  
1952; B i g e l o w  and Schroeder  1953; 
Poo le  1964; Langton and Bowman 1981).  
O l l a  e t  a l .  (1972)  showed t h a t  summer 
f l o u n d e r  a r e  v i s u a l  f e e d e r s  and a r e  
adep t  a t  f e e d i n g  on t h e  b o t t o m  and i n  
t h e  w a t e r  column. L a b o r a t o r y  s t u d i e s  
( O l l a  e t  a l .  1972) and f i e l d  c o l l e c -  
t i o n s  ( O r t h  and Heck 1980) i n d i c a t e  
t h a t  summer f l o u n d e r  a r e  a c t i v e  
p r i m a r i l y  d u r i n g  day1 i g h t  hou rs .  

The r o l e  o f  summer f l o u n d e r  i n  
ecosystem f u n c t i o n  and communi t y  
dynamics has n o t  been a d e q u a t e l y  
addressed,  b u t  t h e  a d u l t s  a r e  gener -  
a l l y  r e g a r d e d  as  t o p  o r  n e a r l y  t o p  
p r e d a t o r s .  Because t h e  f l o u n d e r  
undergoes pronounced seasonal  m i g r a -  
t i o n s ,  i t s  i n f l u e n c e s  on p r e y  popu la -  
t i o n s  and i t s  i n t e r a c t i o n s  w i t h  o t h e r  

p r e d a t o r y  s p e c i e s  a r e  expec ted  t o  v a r y  
w i t h  season, dep th ,  and h a b i t a t  t y p e .  
Summer f l o u n d e r  a r e  s p a t i a l l y  s e p a r a t -  
ed f r o m  congeners  i n  Paml i c o  Sound 
(Powe l l  and Schwar tz  1977) ,  b u t  i n t e r -  
a c t i o n s  w i t h  o t h e r  s p e c i e s  o r  popu la -  
t i o n s  a p p a r e n t l y  have n o t  been 
s t u d i e d .  

P a r a l i c h t h y s  spp. i n  t h e  e e l g r a s s  
communi t i e s  n e a r  B e a u f o r t ,  N o r t h  
C a r o l  i na, c o l  1  e c t i  v e l y  accoun ted  f o r  
abou t  1% o f  t h e  annual  p r o d u c t i o n  and 
r e s p i r a t i o n  o f  t h e  f i s h  assemblage 
(Thayer  and Adams 1975; Adams 1976b).  
O r t h  and Heck (1980)  i n d i c a t e d  t h a t  
summer f l o u n d e r  a l s o  used  s i m i l a r  
s h a l l o w  v e g e t a t e d  a r e a s  i n  t h e  
Chesapeake Bay system. These d a t a  
i n d i c a t e  t h a t  g r a s s  bed h a b i t a t s  a r e  
i m p o r t a n t  t o  t h e  summer f l o u n d e r ,  and 
any l o s s  o f  t h e s e  a r e a s  a l o n g  t h e  
A t l a n t i c  seaboard may a f f e c t  f l o u n d e r  
s t o c k s .  

ENVIRONMENTAL REQUIREMENTS 

Temperature,  S a l i n i t y ,  and D i s s o l v e d  
Oxygen 

Summer f l o u n d e r  t o l e r a t e  a  w i d e  
range  o f  p h y s i c a l  and chemica l  c o n d i -  
t i o n s ,  b u t  many a s p e c t s  o f  t h e  s p e c i e s '  
b i o l o g y  a r e  s i g n i f i c a n t l y  i n f l u e n c e d  
by such f a c t o r s .  Johns and Howel l  
(1980)  and Johns e t  a l .  (1981)  showed 
t h a t  i n c r e a s e d  t e m p e r a t u r e  w i t h i n  a  
range  o f  5" t o  21°C promoted f a s t e r  
development o f  embryos and y o l k - s a c  
1  arvae.  Temperatures be1 ow 1 1 ° C  were 
1 e t h a l  t o  1  a r v a e  d u r i n g  development,  
b u t  a t  h i g h e r  t e m p e r a t u r e s  a1 1  l a r v a e  
were t h e  same l e n g t h  a t  y o l k - s a c  
a b s o r p t i o n .  Data f o r  t h e  M i d d l e  
A t l a n t i c  B i g h t  and Cape H a t t e r a s  a reas  
i n d i c a t e  t h a t  a d u l t s  spawr! where 
b o t t o m  w a t e r  t empera tu res  a r e  12"  t o  
lg°C,  b u t  most eggs were c o l l e c t e d  
where te inpe ra tu res  were 18"  t o  19°C 
( S m i t h  1973) .  Some e v i d e n c e  i n d i c a t e s  
t h a t  t h e  o f f s h o r e  1  j m i t s  o f  m i g r a t i o n  
( N e s b i t  and N e v i l l e  1935) and spawning 
(Smi th  1973) o f  summer f l o u n d e r  i n  t h e  
M i d d l e  A t l a n t i c  B i g h t  c o i n c i d e  w i t h  



t h e  i nsho re  edge o f  t h e  mass o f  c o l d  
bo t tom wate r ,  b u t  i t  i s  n o t  known i f  
t h i s  r e l a t i o n s h i p  e x i s t s  i n  t h e  South 
A t l a n t i c  B i g h t .  Smith (1973) proposed 
t h a t  temperature changes caused by 
m i x i ng  o f  t h e  c o l d  wa te r  w i t h  upper 
l a y e r s  d u r i n g  l a t e  summer and f a l l  
storms a f f e c t e d  y e a r - c l  ass success i n  
t h e  M idd le  A t l a n t i c  B i g h t .  Tempera- 
t u r e  has a  pronounced e f f e c t  on growth 
e f f i c i e n c y ,  f e e d i n g  r a t e ,  and ass im i -  
l a t i o n  e f f i c i e n c y  o f  j u v e n i l e s  he l d  i n  
l a b o r a t o r y  c o n d i t i o n s  (Pe te rs  and 
Angelov ic  1971). 

J u v e n i l e  f l o u n d e r  i n  e s t u a r i n e  
areas occur  th roughou t  a  wide range of 
sa l  i n i  t i e s  (see LIFE HISTORY s e c t i o n ) ,  
b u t  l a b o r a t o r y  s t u d i e s  have shown t h a t  
growth r a t e s  i nc rease  w i t h  i n c r e a s i n g  
s a l i n i t y  (Deubler  and Whi te  1962; 
Pe te rs  and Angelov ic  1971). Maximum 
growth r a t e  and e f f i c i e n c y  occur red  a t  
s a l i n i t i e s  g r e a t e r  t han  10 pp t ,  
co r respond ing  w i t h  s a l i n i t i e s  a t  which 
young summer f l o u n d e r  a r e  most abun- 
dan t  i n  e s t u a r i e s .  

E f f e c t s  o f  d i s s o l v e d  oxygen 
c o n c e n t r a t i o n  on summer f l o u n d e r  has 
n o t  been i n v e s t i g a t e d ,  b u t  t h e  c l o s e l y  
r e l a t e d  sou thern  f l o u n d e r  (Para1 i c h -  
thys l e t h o s t i  ma) p r e f e r s  wa te r  w i t h  
d i s s o d g e n  concen t ra t i ons  
exceeding 3.7 m l / l  ( o r  5.3 mg / l )  
(Deubler  and Posner 1963). 

Subs t r a t e  and Vege ta t ion  

J u v e n i l e  summer f l o u n d e r  occur  
more f r e q u e n t l y  ove r  sandy subs t r a t es  
than  mud o r  s i l t  bottoms i n  Pamlico 
Sound, Nor th  C a r o l i n a  (Turner  and 
Johnson 1979). Du r i ng  day1 i g h t  hours, 
t h e  f i s h  t end  t o  occupy areas i n  es tu -  
a r i e s  t h a t  have submerged vege ta t i on  
(Adams 1976a; O r t h  and Heck 1980). 
The LIFE HISTORY s e c t i o n  i n c l u d e s  
i n f o r m a t i o n  on f a c t o r s  t h a t  may govern 
f l o u n d e r  m i g r a t i o n s  and e f f e c t s  of 
wa te r  movement on t r a n s p o r t  o f  young. 
E f f ec t s  o f  t u r b i d i t y  have n o t  been 
repo r t ed .  

Environmental  Contaminants 

Arsen ic ,  copper, and z i n c  r e s i -  
dues were somewhat h i g h  i n  summer 
f l o u n d e r  c o l l e c t e d  i n  t h e  South 
A t l a n t i c  B i g h t ,  b u t  i n f o r m a t i o n  on 
accep tab le  o r  sa fe  l e v e l s  o f  these 
t r a c e  me ta l s  was n o t  r e p o r t e d  (Hal 1  e t  
a l .  1978). Mean and maximum va lues  
f o r  mercury concen t ra t i ons  were below 
Un i t ed  S ta tes  Food and Drug Admini-  
s t r a t i o n  " a c t i o n "  l e v e l s .  C e r t a i n  
po l ynuc l  e a r  a romat i c  hydrocarbons were 
de tec ted  a t  l ow l e v e l s  i n  summer 
f l ounde r  c o l l e c t e d  from t h e  B a l t i m o r e  
Canyon i n  t h e  M idd le  A t l a n t i c  B i g h t  
(Brown and Panci rov 1979). Tox i c  
l e v e l s  of  most contaminants  t o  summer 
f l ounde r  have n o t  b2en q u a n t i f i e d .  
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v a r i e t y  o f  h a b i t a t s  where s a l i n i t i e s  g e n e r a l l y  exceed 10 ppt ,  and the  young may remain i n  
e s t u a r i n e  nusery areas f o r  as l o n g  as 20 months before p a r t i c i p a t i n g  i n  seasonal o f f s h o r e  
m ig ra t i ons .  Adu l t s  may l i v e  10 years  and g e n e r a l l y  a r e  found i n  nearshore areas du r ing  l a t e  
sp r ing ,  summer, and e a r l y  f a l l .  The i n f l uences  of  temperature, s a l i n i t y ,  and subs t ra te  on 
summer f lounder  a r e  n o t  w e l l  documented. Juven i l es  grow f a s t e s t  a t  s a l i n i t i e s  above 10 pp t  
and they appear t o  p re fe r  sandy subs t ra tes  r a t h e r  than mud o r  s i l t  bottoms. They species may 
undergo d ie1  movements t o  areas having submerged vege ta t i on  d u r i n g  d a y l i g h t .  
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DEPARTMENT OF THE INTERIOR 
U.S. FISH A I D  WILDLIFE SERVICE 

As the Nation's principal conservation agency, the Department of the Interior has respon- 
sibility for most of our.nationally owned public lands and natural resources. This includes 
fostering the wisest use of our land and water resources, protecting our fish and wildlife, 
preserving theenvironmental and cultural values of our national parks and historical places, 
and providing for the enjoyment of life through outdoor recreation. The Department as- 
sesses our energy and mineral resources and works to assure that their development is in 
the best interests of all our people. The Department also has a major responsibility for 
American Indian reservation communities and for people who live in island territories under 
U.S. administration. 




