
REFERENCE COPY 
Do N o t  Remove f rom the Library 

U. S. Fish and Wi ld l i fe  Service 
Nn+innnl etlands Research Center 

Biological Report 82 (1 1.54) 700 Cajun Dome Boulevard 
July 1986 

TR EL-82-4 

Lafayette, Louisiana 70506 

Species Profiles: Life Histories and 
Environmental Requirements of Coastal Fishes 
and Invertebrates (South Florida) 

SOUTHERN, GULF, AND SUMMER FLOUNDERS 

Fish and Wildlife Service 
Coastal Ecology Group 

Waterways Experiment Station 
U.S. Department of the Interior U.S. Army Corps of Engineers 



B i o l o g i c a l  Repor t  82(11.54) 
TR EL-82-4 
J u l y  1986 

Species P r o f i l e s :  L i f e  H i s t o r i e s  and Envi ronmenta l  Requirements 
o f  Coasta l  F ishes and I n v e r t e b r a t e s  (South F l o r i d a )  

SOUTHERN, GULF, AND SUMMER FLOUNDERS 

C a r t e r  R. G i l b e r t  
F l o r i d a  S t a t e  Museum 

U n i v e r s i t y  o f  F l o r i d a  
G a i n e s v i l l e ,  FL 32611 

P r o j e c t  Manager 
L a r r y  Shanks 

P r o j e c t  O f f i c e r  
John Parsons 

Na t i ona l  Wetlands Research Center  
U.S. F i s h  and W i l d l i f e  Se rv i ce  

1010 Gause Boulevard 
S l  i d e l l ,  LA 70458 

Performed f o r  

Coasta l  Ecology Group 
U.S. Army Corps o f  Engineers 
Waterways Experiment S t a t i o n  

Vicksburg,  MS 39180 

and 

N a t i o n a l  Wetlands Research Center  
Research and Development 
F i s h  and W i l d l i f e  Se rv i ce  

U. S. Department o f  t h e  I n t e r i o r  
Washington, DC 20240 



T h i s  s e r i e s  should be re fe renced as f o l l o w s :  

U.S. F i s h  and W i l d l i f e  Serv ice.  1983-19-. Species p r o f i l e s :  l i f e  h i s t o r i e s  
and envi ronmenta l  requi rements o f  coas ta l  f i s h e s  and i n v e r t e b r a t e s .  U.S. 
F i s h  W i l d l .  Serv. B i o l .  Rep. 82(11). U.S. Army Corps o f  Engineers, TR EL- 
82-4. 

Th i s  p r o f i l e  can be c i t e d  as f o l l o w s :  

G i  1 b e r t ,  C. R. 1986. Species p r o f  i les :  1 i f e  h i s t o r i e s  and envi ronmenta l  
requi rements o f  coas ta l  f i s h e s  and i n v e r t e b r a t e s  (South F l  or ida)- -southern,  
g u l f ,  and summer f lounders .  U.S. F i s h  W i l d l .  Serv. B i o l .  Rep. 82(11.54). U. S. 
Army Corps o f  Engineers, TR EL-82-4. 27 pp. 



PREFACE 

Th is  species p r o f i l e  i s  one o f  a se r i es  on coas ta l  aquat ic  organisms, 
p r i n c i p a l  l y  f i s h ,  o f  spo r t ,  commercial , o r  eco log i ca l  importance. The p r o f  i l e s  
a re  designed t o  p rov ide  coas ta l  managers, engineers, and b i o l o g i s t s  w i t h  a b r i e f  
comprehensive sketch o f  t h e  b i o l o g i c a l  c h a r a c t e r i s t i c s  and environmental 
requirements o f  t he  species and t o  descr ibe  how popu la t ions  o f  t h e  species may be 
expected t o  r e a c t  t o  environmental changes caused by coas ta l  development. Each 
p r o f i l e  has sec t i ons  on taxonomy, 1 i f e  h i s t o r y ,  eco log i ca l  r o l e ,  environmental 
requirements, and economic importance, i f  appl i cab le .  A t h r e e - r i n g  b inde 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 they a re  prepared. 
Th is  p r o j e c t  i s  j o i n t l y  planned and f inanced by t h e  U.S. Army Corps o f  Engineers 
and t h e  U.S. F i s h  and W i l d l i f e  Service. 

Suggestions o r  quest ions regard ing  t h i s  r e p o r t  should be d i r e c t e d  t o  one of 
t h e  f o l l  owing addresses. 

I n fo rma t i on  Trans fer  S p e c i a l i s t  
Nat iona l  Wetlands Research Center 
U.S. F i s h  and W i l d l i f e  Serv ice  
NASA-Slidel l  Computer Complex 
1010 Gause Boulevard 
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A t t e n t i  on: WESER-C 
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CONVERSION TABLE 

M e t r i c  t o  U.S. Customary 

m i l  1  imete rs  (mm) 
cen t imete rs  (an) 
meters (m) 
k i  1  m e t e r s  ( km) 

2 
square meters (m ) 10.76 
square k i  1  m e t e r s  ( km2) 0.3861 
hec ta res  (ha)  2.471 

l i t e r s  ( 1 )  
c u b i c  ineters  (m3) 
cub ic  meters 

To Obta in  

inches 
inches 
f e e t  
m i l  es 

square f e e t  
square m i l e s  
acres 

gal 1  ons 
cub ic  f e e t  
a c r e - f e e t  

m i l l  igrams (mg) 0.00003527 ounces 
grams ( g )  0.03527 ounces 
k i lograms ( k g )  2.205 pounds 
m e t r i c  tons ( t )  2205.0 pounds 
m e t r i c  tons 1.102 s h o r t  tons  
k i  1  ocal o r i e s  ( kcal  ) 3.968 B r i t i s h  thermal u n i t s  

Ce ls ius  deyrees 1.8(OC) + 32 Fahrenhe i t  degrees 

U.S. Customary t o  M e t r i c  

inches 25.40 
inches 2.54 
f e e t  ( f t )  0.3048 
fathoms 1.829 
m i l e s  ( m i )  1.609 
n a u t i c a l  m i l e s  ( m i )  1.852 

square f e e t  ( f t 2 )  0.0929 
acres 2 0.4047 
square m i l e s  (mi ) 2.590 

gal  1  ons ( gal ) 
cubic  f e e t  ( f t 3 )  
a c r e - f e e t  

ounces (02)  28.35 
pounds ( l b )  0.4536 
s h o r t  t o n s  ( t o n )  0.9072 
B r i t i s h  thermal u n i t s  ( B t u )  0.2520 

m i l  1  imete rs  
cen t imete rs  
meters 
meters 
k i l  ometers 
k i  1  ometers 

square meters 
hectares 
square k i l o m e t e r s  

1 i t e r s  
c u b i c  meters 
cub ic  meters 

grains 
k i  1  ograms 
m e t r i c  tons 
k i  1  ocal o r i  es 

Fahrenhei t  degrees 0.5556(OF - 32) Ce ls ius  degrees 
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F igu re  1. Southern f l ounde r  F igure  2. G u l f  f l ounde r  (Para1 i c h t h y s  
(Para1 i c h t h y s  le thos t igma)  (Powel 1  a1 b i  u t t a )  (Powel l  1974; redrawn from 
1974; redrawn from Ginsburg 1952). *1952). 

F i gu re  3. Summer f l ounde r  
(Para l  i c h t h y s  dentatus)  (Powel 1  1974; 
redrawn f rom GI-1952). 

SOUTHERN, GULF, AND SUMMER FLOUNDERS 

S c i e n t i f i c  name ....... Para1 i c h t h y s  
l e thos t i gma  Jordan and G i l b e r t  

P r e f e r r e d  common name ..... Southern 
f lounder  (F igu re  1) 

Other  common names ... Mud f l ounde r ,  
southern 1  arge f l ounde r ,  doormat, 
f lounder ,  f l u k e ,  h a l i b u t  

S c i e n t i f i c  name ....... Para1 i c h t h y s  
a l b i g u t t a  Jordan and G i l b e r t  

P r e f e r r e d  common name ......... G u l f  
f lounder  (F igu re  2) 

Other  common names .. Sand f lounder ,  
f l ounde r ,  f l u k e  

S c i e n t i f i c  name ....... Para1 i c h t h y s  
d e n t a t u ~  ( L i  nnaeus) 

P r e f e r r e d  common name ....... Summer 
f l o u n d e r  (F igu re  3 )  

Other  common names ........ American 
t u r b o t ,  1  ong- toothed f l ounde r ,  
common f l ounde r ,  f l ounde r ,  f l u k e ;  
f l o u n d e r  o f  New York (New York); 
p l a i c e  (New York, Massachusetts) ; 
t u r b o t  (Massachusetts) ; f l a t f i s h  
(Long I s l and ,  New York; Chesapeake 
Bay); ch icken h a l i b u t ,  h a l i b u t ,  
b r a i  1  , puckermouth (Rhode I s 1  and) 

Class ................. Oste ichthyes 
Order ............ Pl  eu ronec t i  formes 
Fami 1  y  ..................... Both idae 



Geographic ranges:  

Southern f l  ounder:  Occurs f rom 
A1 bemarl e  Sound, N o r t h  Caro l  i na ,  
sou th  t o  Loxahatchee R i ve r ,  on 
l owe r  e a s t  coas t  o f  F l o r i d a ;  i t  i s  
absent  f rom t h e r e  sou th  and around 
t i p  o f  p e n i n s u l a r  F l o r i d a ,  b u t  
occurs  i n  Cal oosahatchee R i v e r  
Es tuary ,  on southwest  coas t  o f  
F l o r i d a ,  and f rom t h e r e  around t h e  
G u l f  o f  Mexico t o  n o r t h e r n  Mexico 
(Hoese and Moore 1977; Manooch 
1984) ( F i g u r e  4 ) .  Most common i n  
wes te rn  h a l f  o f  t h e  G u l f  o f  Mex- 
i c o .  Gene ra l l y  occup ies  wa te r  o f  
l e s s e r  average dep th  t han  e i t h e r  
t h e  g u l f  f l o u n d e r  o r  t h e  summer 
f l o u n d e r .  It i s  common t o  dep ths  
o f  47 m ( N a l l  1979); t h e  g r e a t e s t  
con f i rmed  dep th  i s  about 61  m 
(Stokes 1977). F requen t l y  occurs  
i n  wa te r  o f  l ow  s a l i n i t y  o r  even 
f r eshwa te r  (Ross 1980). 

Gul f f l o u n d e r :  Ranges c o n t i n u o u s l y  
i n  c o a s t a l  wa te rs  f rom Cape Look- 
ou t ,  N o r t h  Ca ro l i na ,  t o  Corpus 
Ch r i  s t i  , Texas ( F i g u r e  5) ,  u s u a l l y  
i n  wa te rs  l e s s  t han  92 m  deep, b u t  
o c c a s i o n a l l y  as deep as 128 m  
(Ginsburg 1952; Gutherz 1967).  Has 
occas iona l  1  y  been recorded  f rom 
extreme wes te rn  Bahamas (Bohl ke and 
Chap l i n  1968), and i s  most common 
i n  e a s t e r n  ha1 f o f  G u l f  o f  Mexico 
and a long  e a s t e r n  coas t  o f  F l o r i d a .  
R a r e l y  e n t e r s  wa te rs  o f  reduced 
s a l  i n i  t i e s ,  and never  e n t e r s  f r e s h -  
wa te r .  

Summer f l o u n d e r :  Ranges f rom G u l f  o f  
Maine ( B i g e l  ow and Schroeder 1953) 
and occas iona l  l y  Nova S c o t i  a  (Leim 
and S c o t t  1966) sou th  a long  A t l a n -  
t i c  coas t  a t  l e a s t  t o  Sebas t ian  
I n l e t ,  on sou theas t  coas t  o f  F l o r -  
i d a  ( F i g u r e  6 ) .  Repor ts  o f  occur -  
rence  i n  G u l f  o f  Mexico (Poole 
1962; Powel 1  1974; Rogers and Van 
Den Avy l e  1983) a r e  i n  e r r o r  (G ins -  
burg  1952; Gutherz 1967; Topp and 
H o f f  1972; Hoese and Moore 1977; 
W i l  k  e t  a1 . 1980; Manooch 1984).  
Most common between Cape Cod and 
Chesapeake Bay, u s u a l l y  i n  wa te rs  
l e s s  t han  37 m deep, and occas ion-  

a l l y  down t o  183 m; b u t  occurs  a t  
g r e a t e r  average depths t o  t h e  
south.  Ra re l y  e n t e r s  wa te rs  o f  
reduced s a l  i n i  ti es, and never  
recorded  from f reshwate r .  

MORPHOLOGY/IDENTIFICATION AIDS 

A d u l t s  

A l l  spec ies  o f  Para1 i c h t h y s  a r e  
r e 1  a t i v e l y  1  arge, r obus t ,  da r k i sh ,  
l e f t e y e d  f l a t f i s h e s  w i t h  1  arge mouths 
(upper  jaw ex tend ing  t o  o r  beyond 
p o s t e r i o r  marg in  o f  eye) and w e l l  - 
developed t e e t h .  The bases o f  bo th  
p e l v i c  f i n s  a re  s h o r t  and n e i t h e r  
extends f o rwa rd  t o  t h e  u rohya l  bone. 

Southern F lounder  

D i f f u s e  d a r k  spo ts  'and b l o t c h e s  
on pigmented s i d e  o f  body, o c e l l a t e d  
spo ts  absent  ( F i g u r e  1); g i l l  r a k e r s  
on l o w e r  l i m b  o f  o u t e r  a rch  8 -11  
( u s u a l l y  9 -10) ;  anal r a y s  63-73 
( u s u a l l y  65-71) ; d o r s a l  r a y s  80-95 
( u s u a l l y  84-92) ; sca les  i n  s t r a i g h t  
p o r t i o n  o f  l a t e r a l  l i n e  52-69 
(usua l  l y  56-64) ; s i z e  r e 1  a t i  v e l y  
l a r g e :  a t t a i n s  a  maximum s tandard  
l e n g t h  ( d i s t a n c e  f rom snout  t o  base 
o f  t a i l )  o f  660 mm and a  we igh t  o f  
ove r  3  kg ( N a l l  1979).  

Gul f F l  ounder 

Three sma l l ,  u s u a l l y  conspicuous, 
o c e l l a t e d  spo ts  on pigmented s i d e  o f  
body i n  a  t r i a n g u l a r  p a t t e r n ,  w i t h  
t h e  apex o f  t h e  t r i a n g l e  p o i n t i n g  
p o s t e r i o r l y  and t h e  pos te r i o rmos t  
spo t  s i t u a t e d  a s t r i d e  1  a t e r a l  1  i ne 
( F i g u r e  2 ) ;  g i l l  r a k e r s  on l owe r  l i m b  
o f  o u t e r  a rch  9-12 ( u s u a l l y  10-11);  
anal  r a y s  53-63 ( u s u a l l y  56-61);  
do r sa l  r a y s  71-85 ( u s u a l l y  75-81) ;  
s ca l es  i n  s t r a i g h t  p o r t i o n  o f  1  a t e r a l  
l i n e  47-60 ( u s u a l l y  52-57) ;  s i z e  
r e l a t i v e l y  smal l  : a t t a i n s  a  maximum 
s tandard  l e n g t h  (SL) o f  about 420 mm 
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Figure  4. Areas o f  g rea tes t  abundance o f  southern f l ounde r  i n  south Flor ida.  
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and a  we igh t  o f  about 1.7 kg (Na l l  
1979). V i ck  (1964) suggested a  
maximum l e n g t h  o f  over  700 mm. 

Summer Flounder 

F i v e  small  o c e l l a t e d  spots 
u s u a l l y  p resent  on pigmented s i d e  o f  F igu re  7. Late p o s t l  a r v a l  pigmenta- 
body (becoming obscure i n  1  a rger  t i o n  of  summer f l ounde r  (Deubler 
specimens), w i t h  t h e  f i r s t  two and 1958). 
l a s t  two s i t u a t e d  on t h e  l a t e r a l  1  i n e  
(F igu re  3 ) ;  g i l l  r a k e r s  on lower  l i m b  . - 
o f  o u t e r  a rch  13-18 ( u s u a l l y  15 o r  
more); anal r a y s  61-73 ( u s u a l l y  
66-70) ; do rsa l  r a y s  80-96 ( u s u a l l y  
85-90);  sca les  i n  s t r a i g h t  p o r t i o n  
o f  l a t e r a l  l i n e  56-76 ( u s u a l l y  
62-70);  s i z e  r e l a t i v e l y  l a r g e :  
a t t a i n s  a  maximum standard l e n g t h  
(SL) o f  about 700 mm and a  we igh t  o f  
over  4.4 kq (Powel 1  1974). 

Pos t l  arvae 

Pos t l a r vae  ( i  e . ,  i n d i v i d u a l s  
t h a t  have metamorphosed i n t o  an 
a d u l t - l i k e  form) o f  t h e  summer 
f l o u n d e r  can be d i s t i n g u i s h e d  from 
those o f  t h e  southern and g u l f  
f l ounde rs  by p igmenta t ion  p a t t e r n  
(Deubl e r  1958). Summer f l ounde r  a t  
9-15 mm SL have a  w e l l  - de f i ned  band 
o f  b l a c k  pigment a long t h e  border  o f  
t h e  a n t e r i o r  f o u r - f i f t h s  o f  t h e  do r -  
sa l  f i n  and a long t h e  a n t e r i o r  two- 
t h i r d s  o f  t h e  anal f i n  (F igu re  7 ) ;  
pigment i s  l a c k i n g  i n  these areas i n  
bo th  t h e  southern and gu l  f f l ounde rs  
(F igu re  8 ) .  Ve r teb ra l  d i f f e r e n c e s  
a re  a1 so u s e f u l  f o r  separa t ing  pos t -  
l a r v a l  summer f l o u n d e r  f rom t h e  o t h e r  
two species:  P. den ta tus  has 40-42 
t o t a l  ve r t eb rae  ( u s u a l l y  41),  and 
t h e  o t h e r  two species have 36-38, 
u s u a l l y  37. G i l l  r a k e r s  a re  n o t  
s u f f i c i e n t l y  developed a t  t h i s  s i z e  
t o  be o f  a i d  i n  i d e n t i f i c a t i o n .  
Pos t l  a r v a l  southern and g u l f  f l  oun- 
ders  a re  d i f f i c u l t  t o  separate a t  
smal l  s i zes ,  inasmuch as no pigmen- 
t a r y  d i f f e r e n c e s  have been d iscovered  
and v e r t e b r a l  counts f o r  t h e  two spe- 
c i e s  a re  i d e n t i c a l .  Number o f  anal 

F igu re  8. La te  p o s t l  a r v a l  pigmenta- 
t i o n  o f  southern f l ounde r  (Deubler 
1958). 

r ays  i s  t h e  most d i a g n o s t i c  charac-  
t e r ,  b u t  number o f  do rsa l  r ays  w i l l  
a l s o  separate most specimens (see 
summary o f  a d u l t  c h a r a c t e r i s t i c s ) .  

REASON FOR INCLUSION IN  SERIES 

The t h r e e  species o f  Pa ra l i ch thys  
a r e  impo r tan t  components o f  bo th  t h e  
commerci a1 and s p o r t  f i  shery catches, 
b u t  s i nce  they  a re  combined i n  ca tch  
s t a t i s t i c s  under t h e  c o l l e c t i v e  name 
" f luke"  (BCF 1964b-1968b; NMFS 1969b- 
1985b), t h e  exac t  importance o f  each 
species cannot be ascer ta ined .  I n  
genera l ,  however, t h e  summer f l ounde r  
i s  considered t h e  most impor tan t  o f  
t h e  t h r e e  species because o f  i t s  
prominence i n  t h e  s p o r t  and commer- 
c i a l  f i s h e r y  catches on t h e  upper 
A t l a n t i c  coas t  f rom Cape Ha t te ras  
nor thward.  Commerci a1 f i s h e r y  s t a -  
t i s t i c s  f rom 1964 t o  1985 i n d i c a t e  



that "fluke" have become an increas- 
ingly more important part of the 
commercial catch in terms of both 
dollar value and the amount of fish 
taken. 

LIFE HISTORY 

Of the three species, the summer 
flounder has received the greatest 
attention with regard to studies of 
its 1 ife history and ecology; Powell 
(1974) and Rogers and Van Den Avyle 
(1983) have provided the most com- 
plete summaries. Topp and Hoff 
(1972) summarized biological data 
for the gulf flounder. Stokes (1977) 
studied the life histories of both 
the gulf and southern flounders in 
the Aransas Bay area of Texas, and 
Nall (1979) studied age and growth 
of these two species in the northern 
Gulf of Mexico. Powell (1974), in 
his study of the summer flounder in 
North Carol i na, a1 so i ncl uded consid- 
erable ecological data on the 
southern flounder and 1 imi ted data 
for the gul f flounder. 

Reproduction 

Reproductive strategies appear to 
be similar for the three species of 
Paral ichthys. Adults of each species 
spend most of the year in bays and 
estuaries, emigrating into deeper 
offshore waters during fall and 
winter as temperatures drop. 
Spawning occurs at these times; ripe 
individuals have been collected from 
September to mid-Apri 1 (Bigel ow and 
Schroeder 1953; Smith 1973) at 
depths ranging from 20 to 136 m. 
Spawning begins earlier at more 
northerly 1 ati tudes (Smith 1973), 
and occurs progressively 1 ater as 
one proceeds southward. Eggs and 
newly hatched larvae float at or 
near the surface, and the developing 
individuals are carried inshore by 
winds and currents into nursery 
areas, where further growth and 

devel opment take pl ace. Appearance 
of juvenile (i e., late postlarval) 
flounders in bays and estuaries 
a1 ong the At1 antic coast usually 
peaks when stratification and tidal 
exchange ratios are at a yearly 
maximum. Juveniles may move to the 
surface at night and then be carried 
by flood tides into tidal creeks 
(Weinstein et al. 1980). In North 
Carol i na, newly metamorphosed 
juvenile Para1 ichthys spp. were 
captured from December through April 
in estuarine nursery areas (Powell 
and Schwartz 1977). Juveniles 
remain in nursery areas until sexual 
maturity is reached, and do not move 
into offshore waters until just 
prior to spawning (Powell and 
Schwartz 1977). 

Controversy exists with regard to 
age at which sexual maturity is 
reached, primarily because of 
differences in interpretation of 
aging techniques. Stokes (1977) and 
Manooch (1984) indicated that both 
southern and gulf flounders attain 
sexual maturity at 2 years of age; 
Powell (1974) reached a similar 
conclusion for the southern flounder. 
Powell (1974) and Manooch (1984) also 
stated that the summer fl ounder does 
not achieve sexual maturity until it 
is 3 years old. However, Nall (1979) 
reported that the southern flounder 
does not reach sexual maturity until 
at least 4 years of age, and that 
sexual maturity of a1 1 individuals 
was not achieved until they were 
more than 6 years old. 

Stokes (1977) reported adult 
southern flounder 1 eaving Aransas 
Bay, Texas, for the Gulf of Mexico 
from mid-October to mid-December. 
Emigration peaked during mid-November 
and seemed to be correlated with a 
sudden drop (4-5OC) in temperature. 
Males appeared to leave somewhat 
earlier than females (Simmons and 
Hoese 1959; Stokes 1977). 

Southern flounder spawn from 
September to April, a1 though peak 


















































