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PREFACE 

This  se r i es  o f  p r o f i l e s  about coas ta l  aqua t i c  spec ies o f  commercial, 
spo r t ,  and/or eco log i ca l  s i g n i f i c a n c e  i s  heing , j o i n t l y  developed and funded by 
t he  U.S. Army Corps o f  Engineers and t h e  1J.S. F i sh  and W i l d l i f e  Serv ice .  It 
i s designed t o  p rov ide  coas ta l  managers, engineers , and fi e l  d b i  01 og i  s t s  w i  t h  
an i n t r o d u c t i o n  t o  the  sub jec t  spec ies and a synopsis of the  i n f o r m a t i o n  
necessary t o  re1  a t e  expected changes (assoc i  a ted w i  t h  coas ta l  devel  opment) i n 
the physicochemical  c h a r a c t e r i  s t i c s  of e s t u a r i e s  t o  changes i n  these se lec ted  
b i o l o g i c a l  popu la t ions .  Each p r o f i l e  i nc l udes  b r i e f  sec t i ons  on taxonomy and 
i d e n t i  f i c a t i o n  f o l  lowed by a n a r r a t i v e  of 1 i fe h i  s t o r y ,  environmental  r e q u i r e -  
ments, e c o l o g i c a l  r o l e ,  and (where a p p l i c a b l e )  t he  f i s h e r y  of t h e  s u b j e c t  
species.  A t h r e e - r i n g  b i nde r  i s  used f o r  t h i s  s e r i e s  t o  f a c i l i t a t e  a d d i t i o n s  
as new prof. \  1 es a r e  prepared. 

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 :  

I n fo rma t i  on T rans fe r  Speci a l i  s t  
Na t iona l  Coastal Ecosys tems Team 
U.S. F i sh  and W i l d l i f e  Serv ice  
NASA-Sl i d e l  1 Computer Complex 
1010 Gause Boulevard 
S l  i d e l  1, LA 70458 

U. S. Army Engi neer  Waterways Experiment S t a t i o n  
A t ten  ti on : W ESES 
Post O f f i c e  Box 631 
Vicksburg, MS 39180 

U. S. Army Coastal Engineer ing Research Center 
Ki ngman Bui 1 d i  ng 
F o r t  B e l v o i r ,  VA 22060 

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

U.S. F i sh  and W i l d l i f e  Serv ice.  1983. Species p r o f i l e s :  l i f e  h i s t o r i e s  and 
envi  ronmental requirements.  U .S. Fi sh and W i l d l i  fe Service, D i v i s i o n  o f  
B i  01 og i ca l  Serv ices,  WS/OBS-82/11. U.S. Army Corps o f  Engineers, TR 
EL-82-4. 

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

L a s s ~ ~ y ,  D. R. 1983. Species p r o f i l e s :  1 i f e  h i  s t o r i e s  and env i  ronmental  
requi rements ( G u l f  o f  Mexico) -- spot ted sea t rou t .  U.S. F i s h  and Wi ld-  
1 i  f e  Service, D i v i s i o n  of B i o l o g i c a l  Serv ices.  FWS/OBS-82111.4. U.S. 
Army Corps o f  Engineers,  TR EL-82-4. 14 pp. 



Figure  1. Spot ted seatr,out.  

SPOTTED SEATROUT 

S c i e n t i f i c  name. . .Cynoscion nebulosus 
(Cuvier)  

preferred-common name . . . . .  Spotted 
sea t rou t  (F igu re  1)  

Other common names . . . . . .  .Spotted 
weakfish, spo t ted  squeteague, spot ted  
t r o u t ,  speckles, speckled t r o u t ,  
salmon t r o u t ,  simon t r o u t  (Hi ldebrand 
and Schroeder 1972) 

Class . . . . . . . . . .  .Ostei chthyes 
Order . . . . . . . . . . .  Perc i  formes 
Family. . . . . . . . . . .  Sciaenidae 

Geographic range: Coastal waters from 
Cape Cod, Massachusetts, t o  t he  
Bay o f  Campeche, Mexico. Common 
along the  e n t i r e  Gu l f  o f  Mexico 
coast,  but  most abundant o f f  east- 

e rn  Louis iana,  south Texas, Mis- 
s i s s i p p i ,  and Alabama (F igu re  2) .  

D. X(rare1y X I )  + I, 24-26; A. 11, 
10-11; Sc. 90-102; G r .  4 + 7-9; head 
2.95-3.25; depth 3.4-4.35. Body e lon-  
gate, somewhat compressed; back 1 i t t l e  
e levated;  head long and low; snout 
pointed, 3.75 t o  4.2 i n  head; eye 4.45 
t o  5.35; i n t e r o r b i t a l  4.5 t o  5.9; mouth 

1 Large ly  ex t rac ted  from Pearson (1929), 
H i  ldebrand and Schroeder (1972), and 
Hoese and Moore (1977). See these 
references f o r  explanat ions o f  abbre- 
v i a t i o n s  and measurements. 





t o  5.35; i n t e r o r b i t a l  4.5 t o  5.9; mouth 
la rge ,  ob l  ique ;  lower jaw p r o j e c t i n g ;  
maxi 1  l a r y  reach ing  n e a r l y  o r  q u i t e  
oppos i te  p o s t e r i o r  margin o f  eye, 2.2 
t o  2.3 i n  head; t e e t h  i n  jaws po in ted ,  
i n  two s e r i e s  a n t e r i o r l y ,  becoming 
s i n g l e  p o s t e r i o r l y ,  a t  l e a s t  i n  lower 
jaw, two enlarged, recurved t e e t h  usu- 
a l l y  present  i n  a n t e r i o r  p a r t  o f  upper 
jaw; g i l l  rakers  r a t h e r  s h o r t  and t h i c k  
( l o n g e s t  about as long  as w i d t h  of 
p u p i l  ) ;  sca les smal l ,  t h i n ,  c teno id ,  
ex tend ing  forward on head, cheeks, and 
operc les,  n o t  p resen t  on f i n s ,  11 o r  12 
between o r i g i n  o f  anal and l a t e r a l  
l i n e ;  dorsa l  f i n s  cont iguous o r  sepa- 
r a t e ,  spines o f  t h e  f i r s t  weak, f l e x -  
i b l e ,  t h e  longes t  sp ines sca rce l y  
longer  than t he  longes t  s o f t  rays;  
caudal f i n  l anceo la te  i n  very young, 
becoming t r u n c a t e  t o  somewhat concave 
i n  adu l t s ;  anal  f i n  smal l ,  t he  sp ines 
very  weak, base o f  f i n  ending about an 
eye ' s  diameter i n  advance o f  end o f  
base o f  do rsa l ;  v e n t r a l  f i n s  r a t h e r  
smal l ,  i n s e r t e d  a  l i t t l e  behind base o f  
pec to ra l s ,  1.85 t o  2.25 i n  head. 

Color  i n  l i f e :  dark gray above 
w i t h  b l u i s h  t o  g reen ish  r e f l e c t i o n s ;  
s i l v e r y  below; upper p a r t  o f  s i de  w i t h  
numerous round, b lack  spots, which 
extend on t o  dorsa l  and caudal f j n s .  
Young above 80 mm t o t a l  l eng th  (TL) a r e  
s i m i l a r l y  spo t ted .  Larva l  and young 
stages a re  descr ibed  by Pearson (1929), 
H i ldebrand  and Cable (1934), and Fable 
e t  a l .  (1978). 

Spot ted sea t rou t  suppor t  va l uab le  
commercial and s p o r t  f i s h e r i e s  through- 
o u t  the  coas ta l  G u l f  o f  Mexico. Estua- 
r i e s  a re  considered e s s e n t i a l  t o  t he  
species as spo t t ed  sea t rou t  depend upon 
t he  es tua r i ne  environment f o r  feeding, 
spawning, and nursery  grounds. Spot ted 
sea t rou t  have been i d e n t i f i e d  as top  
carn ivores  and may p l ay  a  s i g n i f i c a n t  
r o l e  i n  t he  s t r u c t u r e  and f u n c t i o n  o f  
e s t u a r i n e  communi t i e s .  
2 

25.4 mm = 1 i nch .  

LIFE HISTORY 

Spawning 

The on l y  pub l i shed  account of an 
ac tua l  observa t ion  o f  spo t ted  s e a t r o u t  
spawning found i n  t h e  l i t e r a t u r e  was 
t h a t  o f  Tabb (1966). He gave a  b r i e f  
account o f  spawning behav io r  and com- 
mented t h a t  spawning takes p l ace  a t  
n i g h t  " i n  deeper ho les and scour-  
channels i n  t he  grass f l a t s . "  Th is  
agrees w i t h  t h e  f i n d i n g s  o f  Pearson 
(1529) who repo r t ed  c a p t u r i n g  "many 
r i p e  and spending a d u l t s "  a l ong  grassy 
shore1 ines.  Pearson a1 so be1 ieved  t h a t  
spawning a c t u a l l y  occurred somewhat 
o f f sho re  of these areas i n  waters up t o  
3  t o  4.6 m  (10 t o  15 f t )  deep. Bo th  
authors r epo r t ed  t h a t  spawning o f t e n  
occurs we1 1  w i t h i n  t h e  es tua r i es .  
Pearson, i n  fact ,  r epo r t ed  spawning as 
much as 81 t o  97 km (50 t o  60 m i )  f r om  
the  open g u l f  waters i n  t h e  bayous and 
t i d a l  streams e n t e r i n g  Copano Bay, 
Texas. Spawning may a l s o  occur i n  
lower reg ions  o f  t h e  es tua ry  (Tabb 
1966), near t he  passes between b a r r i e r  
i s l a n d s  (Tabb and Kanning 1961; E t z o l d  
and Christmas 1479), o r  even e n t i r e l y  
ou t s i de  t h e  es tua r i es  (Jannke 1971; 
K ing  1971). , P e r r e t  e t  a l .  (1980) sug- 
gested t h a t  t he  s i t e  o f  spawning "may 
be more r e l a t e d  t o  s a l  i n i t y  and temper- 
a t u r e  than t o  o the r  phys i ca l  parame- 
t e r s "  (see Temperature and Sal i n i  ty  
sec t i ons ) .  

Spot ted sea t rou t  have a  p r o t r a c t e d  
spawning season throughout  t h e  G u l f  of  
Mexico. Jannke (1971) r epo r t ed  spawn- 
i n g  i n  southern F l o r i d a  i n  a l l  months 
w i t h  a  f i r s t  peak i n  May and a  l e s s e r  
peak i n  f a l l .  P e r r e t  e t  a l .  (1980) 
suggested t h a t  t he  i n c e p t i o n  o f  spawn- 
i n g  i n  t h e  g u l f  i s  v a r i a b l e  and may 
s t a r t  as e a r l y  as February, b u t  t h a t  i t  
has g e n e r a l l y  ceased by October. Peak 
spawning of t he  spo t t ed  s e a t r o u t  i n  the  
Gulf  of Mexico i s  u s u a l l y  c i t e d  as l a t e  
as A p r i l  t o  J u l y  (Pearson 1929; Tabb 
1966) and has been suggested t o  be 



c l o s e l y  1  inked  w i t h  water  temperature 
(see Temperature s e c t i o n ) .  Both sexes 
have been r e p o r t e d  t o  mature and spawn 
as e a r l y  as t h e  end o f  t h e i r  f i r s t  y e a r  
o f  1  i f e  (Sundara ra j  and S u t t k u s  1962), 
b u t  most researchers  suggest spawning 
a t  t h e  end o f  t h e  second o r  t h i r d  y e a r  
(Pearson 1929; E t z o l d  and Chr is tmas 
1979). A l l  a r e  a p p a r e n t l y  mature and 
spawn by age I V  (K l  ima and Tabb 1959). 
Several  a u t h o r s  have r e p o r t e d  t h a t  
males mature a t  a  l e s s e r  s i z e  and age 
than  females (Moody 1950; Tabb 1961; 
E t z o l d  and Chr is tmas 1979). Sundarara j  
and S u t t k u s  (1962) found t h a t  age I 1 1  
( " t h r e e  w i n t e r s 1 ' )  f i s h  had t h e  g r e a t e s t  
"spawning power," c o n t r i b u t i n g  an e s t i -  
mated 40.6% o f  a l l  eggs spawned. 

Fecund i t y  and Eggs 

A  f e c u n d i t y  e s t i m a t e  o f  1.1 m i l -  
l i o n  eggs was r e p o r t e d  by Pearson 
(1929), Tabb (1961),  and Sundarara j  and 
S u t t k u s  (1962) f o r  s p o t t e d  s e a t r o u t  o f  
534, 625, and 433 mm standard l e n g t h s  
(SL), r e s p e c t i v e l y .  It i s  u n c e r t a i n  
whether t h e  d i f f e r e n c e s  among these 
s t u d i e s  a r e  r e a l  o r  a r e  due t o  d i f f e r -  
ences i n  e s t i m a t i o n  techniques.  
Pearson 's  e s t i m a t e  f o r  a  f i s h  o f  411 mm 
SL, however, was 427,819 eggs, o r  l e s s  
than  h a l f  t h a t  o f  t h e  s i m i l a r l y  s i z e d  
specimen o f  Sundarara j  and S u t t k u s  men- 
t i o n e d  above. Such d i s p a r a t e  e s t i m a t e s  
suggest t h a t  t h e  d i f f e r e n c e s  a r e  r e a l  , 
b u t  may i n d i c a t e  e i t h e r  wide i n d i v i d u a l  
v a r i a t i o n  o r  e s t u a r y - t o - e s t u a r y  ( s t o c k -  
t o - s t o c k )  v a r i a t i o n .  Est imates o f  
f e c u n d i t y  among smal l  e r  females i n c l u d e  
those o f  Tabb (1961) o f  15,000 eggs f o r  
a  32'5-mm SL f i s h  and Sundarara i  and 
Su t t kus  (1962) o f  14,000 eggs f o r  a  
238-mm SL f i s h .  No r e g r e s s i o n  equa t ion  
f o r  f i s h  s i z e  versus f e c u n d i t y ,  o r  
e s t i m a t e  o f  t h e  v a r i a t i o n  about  such a  
curve, was found i n  t h e  l i t e r a t u r e .  

The eggs o f  s p o t t e d  s e a t r o u t  a r e  
s p h e r i c a l  and h a t c h  as 1.30- t o  1.35-mm 
SL l a r v a e  (Fab le  e t  a l .  1978). Hatch- 
i n g  occurs  i n  40 hours  a t  25°C o r  77°F 

(Smi th  1907, c i t e d  by Pearson 1929).  
Fab'le e t  a l .  (1978) a l s o  r e p o r t e d  t h a t  
eggs a r e  p e l a g i c ,  y e t  Taniguchi  ( p e r s .  
comm., c i t e d  by 'Perret  e t  a l .  1980) 
s t a t e d  t h a t  eggs a r e  buoyant  a t  a  sa- 
l i n i t y  o f  30 ppt ,  b u t  s i n k  a t  25 p p t .  
A t  p r e f e r r e d  spawning sa l  i n i  t i e s  (see 
S a l i n i t y  s e c t i o n )  i n  t h e  es tuary ,  
t h e r e f o r e ,  eggs may e i t h e r  be buoyant . - 

o r  demersal, as suggested by Tabh 
(1966).  

Larvae 

L i t t l e  i s  known about  t h e  d i s t r i -  
b u t i o n  o f  l a r v a e  l e s s  t h a n  1 0  mm long .  
Jannke (1971) and K ing  (1371) r e p o r t e d  
f i n d i n g  l a r v a e  5  t o  6  mm l o n g  b e i n g  
t r a n s p o r t e d  on f l o o d  t i d e s  th rough  
passes connec t ing  t h e  G u l f  o f  Mexico 
and i n s i d e  waters .  Pearson (1929) 
r e p o r t e d  c a p t u r i n g  a  7.8-mm l a r v a l  
s p o t t e d  s e a t r o u t  near  Corpus C h r i s t i  
Bay a t  t h e  edge o f  a  deep channel .  
Tan iguch i  (pe rs .  comm., c i t e d  hy P e r r e t  
e t  a l .  1980) observed t h a t  upon ha tch -  
ing,  1  arvae swam upward i n t o  t h e  water  
column, b u t  moved toward t h e  bo t tom 
a f t e r  4  t o  7  days. 

Post1 arvae through A d u l t s  

Numerous a u t h o r s  have c i t e d  an 
apparent  p r e f e r e n c e  o f  pos t1  a r v a l  and 
j u v e n i l e  s p o t t e d  s e a t r o u t  f o r  s h a l l  ow, 
vegetated e s t u a r i n e  areas (Pearson 
1929; M i l e s  1950; P e r r e t  e t  a1 . 1980). 
Tabb (1966) r e p o r t e d  school i n g  a t  25 
t o  50 mm ( 6  t o  8  weeks). J u v e n i l e s  o f  
75- t o  100-mm l e n g t h s  have formed 
schoo ls  o f  5  t o  50 members ( P e r r e t  
e t  a l .  1980) and c o n t i n u e  t h i s  schoo l -  
i n g  behav io r  t o  age V o r  V I  (Tabb 
1966). By age V I ,  a p p a r e n t l y  most 
males have d i e d  and t h e  rema in ing  
fernal es  "adopt a  semi-sol  i t a r y  e x i s t -  
ence" (Tabb 1966). J u v e n i l e s  remain 
i n  t h e  e s t u a r i n e  nurse ry  areas a t  l e a s t  
th rough  t h e  warmer months. Pearson 
(1929) suggested t h a t  t h e  young seldom 
move i n t o  t h e  g u l f  u n t i l  mature, b u t  
t h a t  "many a d u l t s  1  i n g e r  around t h e  



entrances t o  the passes a t  a l l  t imes o f  
t h e  yea r . "  F a l l  em ig ra t i on  o f  spo t t ed  
s e a t r o u t  t o  t he  deeper, warmer waters  
o f  t he  bays o r  g u l f  i s  apparent,  b u t  
1  ess pronounced than i n  many o t h e r  9 u l f  
f i s h e s  ( M o f f e t t  1961; Tabb 1966). 
Tagged f i s h  have ra re1  been found t o  
move more than  48 kn  (30 m i )  f rom t h e  
s i t e  o f  tagg ing  ( P e r r e t  e t  a l .  1980).  
Seasonal movement p a t t e r n s  a r e  appar- 
e n t l y  i n  response t o  changes i n  water  
temperature and a re  more pronounced i n  
n o r t h e r n  waters  (Pearson 1329; Tabb 
1966). Movement back i n t o  t h e  e s t u a r i e s  
t o  feed and, f o r  some, t o  spawn i s  usu- 
a l l y  completed by Hay (Pearson 1929). 

GROWTH CHARACTERISTICS 

Pearson (1929) d iscussed t h e  use 
o f  sca les i n  age and growth s t u d i e s  o f  
spo t t ed  s c a t r o u t .  He found t h a t  t h e r e  
"appeared t o  be l i t t l e  increment  i n  
s i z e  from November t o  March, b u t  i n  
e a r l y  s p r i n g  growth was resumed" and 
t h a t  a n n u l i  were thus formed. He pre-  
f e r r e d  back-cal  c u l a t i o n  o f  growth r a t e  
i n s t e a d  o f  1  ength- f requency d i  s t r i  bu- 
t i o n  because t he  l a t t e r  was d i f f i c u l t  
t o  i n t e r p r e t  due t o  ove r l ap  i n  l e n g t h s  
between age c lasses,  a  common problem 
among spec ies w i t h  a  p r o t r a c t e d  spawn- 
i n g  season. Th i s  ove r l ap  i s  a1 so men- 
t i oned  by P e r r e t  e t  a1 . (1980), who 
summarized t he  r e s u l t s  o f  severa l  
growth s t u d i e s  (Table 1).  Females 
appa ren t l y  have a  h i ghe r  growth r a t e  
than males (Pearson 1929; E t z o l d  and 
Christmas 1979), b u t  separate growth 
equa t ions  f o r  a  s i n g l e  popu la t i on  were 
n o t  found i n  t he  1  i t e r a t u r e .  Data 
presented i n  Table 1 a r e  r e p r e s e n t a t i v e  

o f  bo th  sexes combined. A1 though t h e r e  
seens t o  be an i n d i c a t i o n  from t he  da ta  
presented i n  Tab le  1 o f  es tua r y - t o -  
es tua r y  v a r i a t i o n  i n  growth r a t e ,  year -  
to -year  v a r i a t i o n  cannot  be r u l e d  o u t  
as the  p r imary  source of  these d i f f e r -  
ences. O f  t he  f o u r  s t u d i e s  r e p o r t e d  i n  
1961, a l l  except  t he  c l e a r l y  a b e r r a n t  
I n d i a n  R iver ,  F l o r i d a ,  p o p u l a t i o n  show 
s i m i l a r  r e s u l t s .  Weinste in  and Yerger 
(1976) have, however, presented e v i  - 
dence o f  e l e c t r o p h o r e t i c  d i f f e r e n c e s  
between spo t t ed  s e a t r o u t  s tocks  f rom 
d i f f e r e n t  e s t u a r i e s  and o f  t h e  d i v e r -  
gent  n a t u r e  o f  t he  I n d i a n  R i v e r  s tock .  

Several  s t u d i e s  have r e p o r t e d  a  
preponderance o f  ma1 es among younger 
yea r  c lasses,  a  near 1:l r a t i o  a t  age 
I 1  t o  111, and a l l  o r  n e a r l y  a l l  f e -  
males by age V t o  V I  o r  o l d e r  (K l  ima 
and Tabb 1959; M o f f e t t  1961; Tabb 
1961). Th is  p a t t e r n  i s  s i m i l a r  t o  
spec ies t h a t  e x h i b i t  protandrous herma- 
ph rod i t i sm ,  b u t  t h i s  has n o t  been sug- 
gested f o r  t h e  spo t t ed  sea t r ou t .  I n -  
stead, the  s h i f t  i n  o l d e r  f i s h  i s  most 
o f t e n  a t t r i b u t e d  t o  g r e a t e r  l o n g e v i t y  
i n  females. No ment ion of  sexual d i f -  
fe rences  i n  s u s c e p t i b i l  i ty  t o  capture,  
d i s t r i b u t i o n a l  segrega t ion  among juve-  
n i l e s  o r  o f  o t h e r  than  a  1:l sex r a t i o  
a t  b i r t h  has been found i n  t h e  l i t e r a -  
t u r e .  Evidence toward an acceptabl  e  
exp l ana t i on  f o r  t he  observed sex r a t i o  
i n  the  e a r l i e r  yea r  c lasses  t h e r e f o r e  
remains want ing.  

H a r r i n g t o n  e t  a l .  (1979, c i t e d  by 
P e r r e t  e t  a l .  1980) r e p o r t e d  the  f o l -  
l ow ing  leng th -we igh t  r e l a t i o n s h i p s  f o r  
spo t t ed  s e a t r o u t  from t h e  coas t  o f  
Texas : 

1  og W(g) = -5.192 + 3.062 l o g  TL(mm) (44-902 mm TL range)  
TL(mm) = 11.804 + 1.138 SL(mm) (36-744 mm SL range)  
W(g) = -33.338 + 1.151 DW(g) (305-4595 g  DbJ range)  

where: W = whole wet  we igh t  
TL = t o t a l  l e n g t h  
SL = s tandard  l e n g t h  
DW = dressed wet we igh t  



T a b l e  1. Leng ths  (mn SL) a t  age f o r  s e v e r a l  p o p u l a t i o n s  of s p o t t e d  s e a t r o u t .  
S tandard  l e n g t h s  f o r  c e n t r a l  Texas and Punta  Gorda were c o n v e r t e d  f r o m  t o t a l  
l e n g t h s  by t h e  for rau la  g i v e n  i n  t h e  t e x t  ( P e r r e t  e t  a l .  1980).  

C e n t r a l  A p a l a c h i c o l a  & Cedar Punta  F l o r i d a  I n d i a n  

Age  exa as^ Apa lacheeBaysb  KeyC F t .  ~ y e r s ~  ~ o r d a ~  ~ a ~ ~  ~ i v e r ~  

apearson 1929. ' M o f f e t t  1961. 
'Kl ima & Tabb 1959. d ~ o f f e t t  1961. 

COMF.?ERCIAL/SPORT FISHERY 

A  u s e f u l  r e v i e w  o f  t h e  h a r v e s t ,  
economic and management h i s t o r y  o f  t h e  
s p o t t e d  s e a t r o u t  f i s h e r y  i n  t h e  G u l f  o f  
Mex ico i s  p r o v i d e d  by P e r r e t  e t  a l .  
(1980). Based on t h e i r  r e p o r t ,  t h e  
commerc ia l  c a t c h  ( l b )  was c o n v e r t e d  t o  
r e t r i c  t o n s  (mt )  and i s  p r e s e n t e d  i n  
Tab'le 2. Most  who f i s h  f o r  s p o t t e d  
s e a t r o u t  c o m ~ e r c i a l l y  a l s o  f i s h  f o r  r e d  
drum and a  v a r i e t y  o f  o t h e r  i n s h o r e  
s p e c i e s .  Land ings o c c u r  t h r o u g h o u t  
t h e  y e a r  a l o n g  t h e  g u l f  c o a s t  ( P e r r e t  
e t  a l .  1980). Commercial ca tches  o f  
s p o t t e d  s e a t r o u t  f r o m  1950 t h r o u g h  1377 
f l u c t u a t e d  between 1,572 mt  i n  1954 and 
3,374 mt  i n  1973, b u t  no t r e n d s  i n  
abundance were d i s c e r n a b l e .  Most  o f  
t h e  c o m l ~ ~ e r c i a l  c a t c h  i s  s o l d  f r e s h  i n  
l o c a l  marke ts .  The e s t i m a t e d  s p o r t  
c a t c h  o f  s p o t t e d  s e a t r o u t  f o r  t h e  g u l f  
as a  whole  i s  s u b s t a n t i a l l y  g r e a t e r  
t h a n  t h e  commercial  c a t c h  (see f o o t -  
n o t e  b, T a b l e  2) .  F i s h  t a k e n  i n  t h e  
s p o r t  f i s h e r y  average abou t  1 .25 1b 
(0.6 k g )  w i t h  t h e  h i g h e s t  e s t i m a t e d  

e  fWelsh & B r e d e r  1924. g ~ a b b  1961. 
S t e w a r t  1961. 

c a t c h  p e r  u n i t  e f f o r t  r e c o r d e d  f r o m  
L o u i s i a n a  d u r i n g  t h e  summer ( P e r r e t  
e t  a l .  1980).  

No e s t i m a t e s  o f  maximum and o p t i -  
mum s u s t a i n a b l e  y i e l d  were found  and 
v e r y  l i t t l e  has been p u b l i s h e d  r e l a t i n g  
t o  p o p u l a t i o n  o r  community dynamic 
model i n g  parameters .  The o n l y  pub- 
l i s h e d  q u a n t i t a t i v e  compar ison o f  t h e  
e f f e c t s  o f  f i s h i n g  and n a t u r a l  m o r t a l -  
i ty on s p o t t e d  s e a t r o u t  dynamics found  
i n  t h e  l i t e r a t u r e  was t h a t  o f  I v e r s e n  
and t 4 o f f e t t  (1962).  For  f i s h  r a n g i n g  
f r o r  280 t o  700 mm TL, t h e y  e s t i m a t e d  a  
c o e f f i c i e n t  o f  i n s t a n t a n e o u s  f i s h i n g  
m o r t a l  i ty o f  1.4 and i n s t a n t a n e o u s  
n a t u r a l  m o r t a l i t y  o f  5.8. The r e s u l -  
t a n t  combined c o e f f i c i e n t  o f  i n s t a n t a -  
neous t o t a l  m o r t a l i t y  (Z )  would,  g i v e n  
common f i s h e r y  a s s u r p t i o n s  (see R i c k e r  
1975),  equa l  7.2, o r  an annual  m o r t a l -  
i t y  r a t e  (A)  o f  o v e r  90.9%. E s t i m a t i o n  
o f  Z  by c a t c h  c u r v e  a n a l y s i s  o f  t h e  age 
s t r u c t u r e  d a t a  presented by  E t z o l d  and 
Chr i s tmas  (1979)  y i e l d s  a  v a l u e  o f  0.3, 
o r  an A  o f  26%. The fo rmer  e s t i m a t e  
o f  Z  seems e x c e e d i n g l y  h igh ,  b u t  t h e  



l a t t e r  i s  perhaps t o 6  low. Odd ly ,  
I v e r s e n  and i tC :o f fe t t  (1562)  p r e s e n t e d  a  
s r a p h  o f  l e n g t h - f r c q u c n c y  d i s t r i b t i t i o f i ,  
b u t  f a i l e d  t o  use t h e  da ta  as a  check 
on t h e  ~ o r t a l i t y  r a t e  e s t i n - a t e 6  by  t a s -  
g i  n g  s t u d i e s .  An a p p r o x i ~ , a t i o n  fron-: 
t h e i r  ~ r a p h ~  y i e l d e d  a  t o t a l  annua l  mor- 
t a l i t y  es t i r . :a tc  o f  49% f o r  f i s h  frm 
abou t  370 t o  500 arm: TL. T h i s  i s  s t r i k -  
i n g l y  s i ~ i l a r  t o  t h e  mean e s t i r a t c  o f  
Taturn (1C6C) f o r  spotted s c a t r o u t  o f  
ages I I I +  t h r o u g h  VI+ .  Tatusi used da ta  
c o l  l e c t e a  frorr, annua l  f i s h i n s  t o u r n a -  
nlents i n  Alabana. For t h o s e  y e a r s  i n  
w h i c h  r e l i a b l e  d a t d  c o u l d  be g a t h e r e d  
(1966-6s  and 15'73-77), t h e  v a l u e  o f  A 

r anged  f r o r l  36.2y5 t c j  58 .1"  w i t h  a  r c a n  
o f  45'.G%. A d d i t i o n a l  e x p e r i r i e n t a l  
i n v e s t i s a t i o n  o r  r o u t i n ?  a s e - s t r u c t u r e  
a n a l y s i s  o f  t h e  c a t c h  s h o u l d  bc c a r r i e d  
o u t  t o  p r o v i d e  more r e l i a b l e  c s t i r a t e s .  

A re vie^ o f  f i s k , i n g  success i n  
Eve rg lades  k a t i o n a l  F a r k  f o r  lC5L  
t h r o u ~ h  1978 i n d i c a t e d  t h a t  t h c  chanses 
i n  ase s t r u c t u r e  and abucdancr  o f  
s p o t t e d  s e a t r o u t  were a t t r i b u t a t l e  t o  
e n v i r o n r . e n t a 1  changes r a t h e r  t h a n  t c  
f i s h i n g  r o r t a l i t y  and t h a t  comnlerc ia l  
f i s h e r i e s  had no e f f e c t  on s p o r t  y i c l d  
o r  c a t c h  r a t e  (Ccivis 1S80). The f o r ~ l e r  
c o n c l u s i o n  o f  e n v i r ~ n c ~ e n t a l  c o n t r o l ,  

Tab le  2. The l c 7 4  com~::erc id l  c a t c h  ( m e t r i c  t o n s ) a  o f  s p o t t e d  s c a t r o u t  i n  t h e  
G u l f  o f  Mex ico  by sea r  t y p e  and S t a t e  ( a f t e r  P e r r e t  e t  a l .  1$60) .b  

- - - - - - - -- -- - - - - - - - - - - - - - - -- - .- .- - - -- - 

Gear t y p e  F l a .  k l a .  f l i s s .  La. Tex. T o t a l  P e r c e n t  

Runaround g i l l  n e t  
Tramsiel n e t  
Lon5 ( t r o t )  l i n c  
Hand l i n e  
Conu~~on h a u l  s e i n e  
S t a k e  g i l l  n e t  
T r o l l  l i n e  
S h r i n p  o t t e r  t r a w l  

T o t a l  

a ~ e i S h t  = round ( l i v e )  w e i g h t  

b ~ o r  cor lpar isor ,  w i t h  s p o r t  c a t c h ,  i n  l57C t h e  11iarine s p o r t  c a t c h  o f  s p o t t e d  
s e a t r o u t  f o r  t h e  G u l f  o f  C'exico was 4,01(; r : t ,  o r  abou t  t w i c e  t h e  2,021 r l t  c a t c h  
o f  t i le  con ,~ne rc ia l  f i s h e r y  f o r  t h a t  sacie y e a r  ( N a t i o n a l  F 'a r ine  F i s h e r i e s  S e r v i c e  
1961) .  



ECOLOGICAL ROLE 

w h i l e  perhaps v a l i d  l o c a l l y ,  does n o t  
see[!! c o n s i s t e n t  w i t h  t h e  r e l a t i v e l y  
s t a b l e  h i s  t o r y  o f  t h e  s p o t t e d  s e a t r o u t  

P e r r e t  e t  a l .  (1380)  r e f e r r e d  t o  
t h e  s p o t t e d  s e a t r o u t  as an "oppor tun -  
i s t i c  c a r n i v o r e  whose food  changes w i t h  
s i z e "  ( F i g u r e  3 ) .  The i l l u s t r a t e d  p a t -  
t e r n  o f  change i n  d i e t  i s  a p p a r e n t l y  
t y p i c a l  o f  a reas  w i t h  abundant sea- 
g rass ,  e.g., F l o r i d a  and Texas coas ts ,  
b u t  may d i f f e r  i n  areas o f  l o w e r  sea- 
g r a s s  abundance, e.g., Lake Pon tcha r -  
t r a i n ,  L o u i s i a n a  (Darne l  1  1958).  Por-  
t i o r i s  o f  D a r n e l l ' s  (1P61) t r o p h i c  s t u d -  
i e s  o f  Lake P o n t c h a r t r a i n  r e l a t i n g  t o  
s p o t t e d  s e a t r o u t  a r e  g i v e n  i n  T a b l e  3. 
Feed ing h a b i t s  between s tages  nay be 
reasonab ly  d i s t i n c t ,  h u t  f e e d i n g  w i t h i n  
s tages  i s  a p p a r e n t l y  n o n - s e l e c t i v e  
(Tabb 1961) .  Moody (1950)  a t t r i b u t e d  
t h e  h i g h  pe rcen tage  (54Z)  o f  empty g u t s  
found  i n  h i s  s t u d y  t o  s p o r a d i c  feed ing ,  
and C a r n e l l  (1958)  suggested t h a t  
f e e d i n g  was h e a v i e s t  d u r i n g  t h e  e a r l y  
t o  mid-rr iorning hou rs .  No q u a n t i t a t i v e  
s t u d y  o f  t h e  r o l e  o f  s p o t t e d  s e a t r o u t  
i n  e s t u a r i n e  t r o p h i c  d y n a ~ x i c s  was 
fo l lnd.  

---- - 
. . . . . . . COPEPODS -.-'-'- P E Y E D E P  

CARIDEA - FISH 

I 

F i g u r e  3 .  The pe rcen tage  o f  occu r rence  
o f  t h e  f o u r  r ~ a j o r  f ood  groups i n  t h e  
s t o ~ i a c h s  o f  s p o t t e d  s e a t r o u t  o f  v a r i o u s  
s i z e s  (Floody 195C). 

c a t c h  t h r o u g h o u t  t h e  G u l f  c f  Mex ico.  
The l a t t ? r ,  r e g a r d i n g  cornrrerc ia l  and 
s p o r t  f i s h e r i e s ,  i s  c o u n t e r  t o  t h e  
f i n d i n g s  o f  t i a t l o c k  e t  a l .  (1377) ,  who 
found  g r e a t e r  s p o r t  c a t c h  f ron i  a reas 
where t h e r e  has no cornn~erc ia l  f i s h i n g .  
E a t l o c k  e t  a l .  (1977) conc luded t h a t  
"commercial  n e t t i n g  reduced p o p u l a t i o n s  
o f  s p o t t e d  s e a t r o u t  [and t h a t ]  t h i s  e f -  
f e c t  was a p p a r e n t l y  l o c a l i z e d .  " L o c a l -  
i z a t i o n  o f  t h e  e f f e c t s  i s  c o n s i s t e n t  
w i t h  t h e  f i n d i n g s  o f  I v e r s e n  and Mof -  
f e t t  (1962) and W e i n s t e i n  and Yerger  
(1976) ,  who susges t e d  t h a t  t h e  s p o t t e d  
s e a t r o u t  p o p u l a t i o n s  o f  d i f f e r e n t  e s t u -  
a r i c i s  c o n s t i t u t e  s e p a r a t e  s t o c k s  and 
s h o u l d  be t r e a t e d  as such f o r  f i s h e r y  
nanagenient purposes.  The e f f e c t s  o f  
s h r i m p  b y - c a t c h  on s p o t t e d  s e a t r o u t  
abundance a r e  unknown. 50 100 150 200 250 300 350 400 

LENGTH lh MM 

The l o n g e v i t y  and g rowth  r a t e  o f  
s p o t t e d  s e a t r o u t  may be a f f e c t e d  by  
t h e  s t r u c t u r e  o f  t h e  s u r r o u n d i n 9  comniu- 
n i  ty, e. g., t h e  abundance of  p r e d a t o r s  
and c o ~ ~ p e t i t o r s  (K l ima  and Tabb 1959) .  
Such d i f f e r e n c e s  niay a l s o  be due t o  
s e l e c t i v e  ( g e n e t i c )  d i f f e r e n c e s  between 
t h e  v a r i o u s  p o p u l a t i o n s  ( L e i  n s t e i n  and 
Yerger 1976).  No pub1 i s h e d  e x p e r i m e n t a l  
s t u d i e s  o f  con7pe t i t i on  o r  o f  o t h e r  com- 
m u n i t y  l e v e l  i n t e r a c t i o n s  were found.  

ENVIRONGENTAL REQUIREMENTS 

S p o t t e d  s e a t r o u t  a r e  r e p o r t e d l y  
t a k e n  i n  C ! i ss i ss ipp i  K a t e r s  fror:? 5 "  t o  



Table 3. Food (by percent  o f  d i e t )  o f  t h e  ~ p o t t e d ~ s e a t r o u t .  Cynoscion nebulosus. 
from Lake Pon tcha r t r a i n ,  Lou is iana  (Darnel 1  1961). 

Food ca tegory  
S i ze  (mmTL) 

40-99 100-406 

Zooplankton 
M i c r o i  nver tebra tes  
D e t r i t u s  
Macroi  nver tebra tes  
F i s h  

a ~ e t h o d  f o r  es t ima t i on  o f  percent  o f  d i e t  was n o t  g iven.  

b ~ n c l u d e s  anchovies and l a r v a l  f i s h e s  i n  j u v e n i l e  (40-99 mm) guts .  

34.9"C (41" t o  95°F) ( E t z o l d  and 
Christmas 1979), b u t  temperatures of 
7" t o  10°C (45" t o  50°F) have been 
i d e n t i f i e d  as "adverse" (Tabb 1966). 
Mass m o r t a l i t i e s  occur  du r i ng  c o l d  
snaps when water  temperatures drop t o  
4" t o  7°C (39" t o  45°F) (Gunter 1941; 
Tabb 1958; Moore 1976). Loman (1978) 
r epo r t ed  h i ghes t  catches from 25" t o  
30°C (77" t o  86°F) w h i l e  Tabb (1958) 
suggested 15" t o  27°C (59" t o  81°F) as 
a s u i t a b l e  temperature range f o r  t h e  
spo t t ed  sea t rou t .  

Spawning i s  r epo r t ed  t o  occur a t  
temperatures o f  21°C (70°F) o r  ,greater  
i n  Texas (Simmons 1951), 24°C (75°F) o r  
g r e a t e r  i n  southwestern F l o r i d a  (Jannke 
1971), and 25.5" t o  28.3"C (78" t o  
83°F) i n  eas t  F l o r i d a  (Tabb 1966). 
Taniguchi  (1980) r epo r t ed  an optimum 
temperature o f  28°C (82°F) f o r  eggs 
and la rvae ,  bu t  p red i c t ed  100% s u r v i -  
va l  between 23.1" and 32.7"C (74" and 
91°F). Spot ted sea t rou t  move t o  deeper 
waters i n  con junc t i on  w i t h  decreasing 
f a l l - w i n t e r  temperatures. I n  No r th  
Caro l ina ,  Roe lo fs  (1953) r epo r t ed  f a 1  1 
emmigrat ion f rom the  e s t u a r i e s  when 
water  temperatures neared 10°C (50°F). 
Immigra t ion  i n t o  t he  e s t u a r i e s  t h e  

f o l  l ow ing  s p r i n g  occurred when water  
temperature reached 10" t o  12°C (50" t o  
54°F) i n  No r th  Ca ro l i na  (Roelofs  1953), 
17°C (63°F) i n  Georgia (Mahood 1974), 
and 21°C (70°F) i n  Texas (Simmons 
1951). M ig ra t i ons  between o f f s h o r e  and 
es tuary  waters a re  l e s s  d i s t i n c t  i n  t h e  
G u l f  o f  Mexico than  a long  t h e  A t l a n t i c  
coast .  Pearson (1929) and Tabb (1966) 
bo th  r epo r t ed  concent ra t ions  o f  spo t t ed  
s e a t r o u t  i n  deep holes w i t h i n  e s t u a r i e s  
d u r i n g  co lde r  months. Tabb (1966) a l s o  
mentioned t h a t  such holes, d i s t a n t  f rom 
deepwater rou tes  t o  o u t s i d e  waters, 
became "death t r a p s "  d u r i n g  c o l d  snaps 
and can be t he  s i t e  o f  mass m o r t a l i -  
t i e s .  

Sal i n i  ty 

Spot ted  sea t rou t  have been taken 
i n  waters w i t h  s a l i n i t i e s  rang ing  f rom 
0.2 t o  77 p p t  (Simmons 1957). However, 
Tabb (1966) suggested t h a t  s a l i n i t i e s  
below 5 p p t  were " i n t o l e r a b l e "  and 
t h a t  l a r vae  and j u v e n i l e s  unable t o  
reach more s a l i n e  waters d u r i n g  pos t -  
s torm f r eshe t s  may s u f f e r  mass m o r t a l i -  
t i e s .  Simmons (1957) r epo r t ed  t h a t  no 
spawning occurred i n  t h e  Laguna Madre 



(Texas) a t  sa l  i n i  t i e s  g rea te r  than 
45 pp t .  Loman (1978) r epo r t ed  h i g h e s t  
catches from waters o f  20 t o  35 pp t .  
Wohlschlag and Wakeman (1978) suggested 
t h a t  minimum s a l i n i t y  s t r e s s  occurs a t  
20 p p t  f o r  spo t ted  sea t rou t  from south 
Texas t es ted  a t  28OC (82OF). They a1 so 
suggested t h a t  " t he re  may be no excess 
a v a i l  ab l e  energy beyond eco log i ca l  
maintenance requi rements"  a t  sa l  i n i t i e s  
below 10 p p t  o r  above 45 pp t .  Optimum 
s a l i n i t y  f o r  eggs and l a r v a e  i s  r e -  
po r t ed  as 28.1 p p t  w i t h  100% s u r v i v a l  
p red i c t ed  f rom 18.6 t o  37.5 p p t  (Tan- 
i g u c h i  1980). 

H a b i t a t  

The importance o f  e s t u a r i e s  t o  
t he  spo t ted  sea t rou t  was emphasized by 
E tzo l  d  and Christmas (1979) : 

"Since spo t ted  sea t rou t  may spawn 
i n  es tua r i es  and a re  dependent up- 
on them f o r  food throughout  t h e i r  
l i v e s  and s i nce  t he  evidence i s  
ve ry  s t r ong  t h a t  each es tua ry  
ma in ta i ns  a  d i s t i n c t  subpopulat ion 
[ s t ock ]  of sea t rou t ,  i t  i s  c l e a r  
t h a t  t h e  e s t u a r i n e  environment i s  
a  p a r t i c u l a r l y  c r i t i c a l  one f o r  
t h i s  species. " 

Most s t ud ies  suggest t h a t  seagrass 
beds a re  the  p r e f e r r e d  h a b i t a t  o f  pos t -  
1  arvae, j u v e n i l  es, and adul t s  (Pearson 
1929; Moody 1950; Tabb 1966). Spot ted 
s e a t r o u t  may, however, occur  abundant ly 
near areas w i t h o u t  ex tens ive  seagrass 
beds, e.g., s h e l l  ree fs ,  marshes, and 
submerged o r  emergent i s l  ands ( L o r i o  
and P e r r e t  1980). I n  a  more general  
statement o f  h a b i t a t  requi rements f o r  
t h e  species, P e r r e t  e t  a1 . (1980) 
seemed t o  t i e  d j s t r i b u t i o n  most s t rong-  
l y  t o  food a v a i l a b i l i t y  by s t a t i n g  t h a t  
spo t ted  s e a t r o u t  "are probably  found i n  
any area o f f e r i n g  s u i t a b l e  s a l i n i t y  and 
temperature regimes combined w i t h  su f -  
f i c i e n t  p r imary  p r o d u c t i v i t y  t o  suppor t  
a  food web s u i t a b l e  t o  t h e i r  needs." 

Tahb (1958) suggested t h a t  severa l  
eco log i ca l  c h a r a c t e r i s t i c s  were impor- 
t a n t  i n  de te rmin ing  t h e  abundance o f  
spo t ted  sea t rou t  i n  I n d i a n  River,  F l o r -  
i da :  

1. Large areas o f  shal low, q u i e t  
b rack i sh  water  

2. Ex tens ive  grassy areas usu- 
a l l y  dominated by Tha lass ia  
testudinum and Halodul e  

[Pe r re t  e t  a1 . 
W w o u l  d  rep1 ace "grassy 
areas . . ." w i t h  areas o f  
p r imary  p r o d u c t i v i t y . ]  

3. Areas o f  3 t o  6  m [ l o  t o  
20 ft] depth  ad jacen t  t o  
grass f l a t s  t o  be used f o r  
re fuge  from w i n t e r  c o l d  

4. An abundant food supply,  
v i z . ,  g raz i ng  crustaceans 
and s u i t a b l e  s i z e  f i s h  

5. Absence o f  p reda to rs  [ no t  
i d e n t i  f i ed] 

6. Absence o f  compet i to rs  [ n o t  
i d e n t i f i e d ]  

7. S u i t a b l e  temperature o f  15' 
t o  27OC [5g0 t o  81°F] [see 
Temperature sec t i on ]  

Other Environmental  Fac to rs  

Minimum metabol i c  oxygen demand 
f o r  spo t ted  s e a t r o u t  t es ted  a t  28OC 
(82°F) was 210, 125, and 230 mg 02/kg/ 
h r  a t  s a l i n i t i e s  o f  10, 20, and 30 ppt ,  
r e s p e c t i v e l y  ( V e t t e r  1977). No r e p o r t s  
r e l a t i n g  d i sso l ved  oxygen t o  d i s t r i b u -  
t i o n  o r  abundance were found, b u t  
E t zo ld  and Christmas (1979) r epo r t ed  
t h a t  spo t ted  sea t rou t  "have been found 
i n  oxygen d e p l e t i o n  k i l l  s." Pearson 
(1929) suggested a  p re fe rence  by 
spo t ted  s e a t r o u t  f o r  " l ess  t u r b i d "  
areas, and Tabb and Manning (1961) sug- 
gested t h a t  excess i ve l y  t u r b i d  waters 
f o l l o w i n g  Hur r i cane  Donna caused mor- 
t a l i t y  i n  spo t ted  sea t rou t  by pack ing 
t h e  g i l l  chambers w i t h  suspended 
s o l i d s .  However, no q u a n t i t a t i v e  s tudy 
r e l a t i n g  t u r b i d i t y  t o  spo t ted  sea t rou t  



d i s t r i b u t i o n  o r  abundance was found.  n o t  known t o  be h a r m f u l  t o  man, b u t  
The r e p o r t e d  p a r a s i t e s  and d i seases  of  s e v e r a l  may a l t e r  g rowth  p a t t e r n  and 
s p o t t e d  s e a t r o u t  were rev iewed  b r i e f l y  cause s c a r r i n g  i n  t h e  f i s h  themselves 
b y  L o r i o  and P e r r e t  (1980). N o s t  a r e  (Pearson 1929).  
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