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PREFACE 

Th i s  species p r o f i l e  i s  one o f  a s e r i e s  on coas ta l  aqua t i c  organisms, 
p r i n c i p a l l y  f i s h ,  o f  spo r t ,  commercial ,  o r  e c o l o g i c a l  importance. The p r o f i l e s  
a r e  designed t o  p rov i de  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 ske tch  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 envi ronmenta l  
requi rements o f  t h e  species and t o  desc r i be  how popu la t i ons  o f  t h e  species may be 
expected t o  r e a c t  t o  env i ronmenta l  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 ,  e c o l o g i c a l  r o l e ,  env i ronmenta l  
requi rements,  and economic importance, i f  app l i cab le .  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 re  prepared. 
Th i s  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  Engineers 
and t h e  U.S. F i s h  and W i l d l i f e  Serv ice .  

Suggest ions o r  ques t ions  rega rd 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 f o r m a t i o n  T rans fe r  S p e c i a l i s t  
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  
NASA-Sl i d e l  1 Computer Complex 
1010 Gause Boulevard 
S l i d e l l ,  LA 70458 

U. S. Army Engineer Waterways Experiment S t a t i o n  
A t t e n t i o n :  WESER-C 
Post  O f f i c e  Box 631 
Vicksburg,  MS 39180 
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F i g u r e  1. Mature s p o t t e d  s e a t r o u t  

SPOTTED SEATROUT 

NOMENCLATUREITAXONOMYIRANGE 

S c i e n t i f i c  name.. . Cynoscion nebulosus 
(Cuv ie r )  

P r e f e r r e d  common name . . .  Spot ted  sea- 
t r o u t  (F i gu re  l) 

Other  common names ... Speckled t r o u t ,  
s p o t t e d  weak f i sh ,  s p o t t e d  squeteague, 
w i n t e r  t r o u t ,  t r u c h a  de mar 

Class . . . . . . . . . . . . . . . . . . . . . .  Oste ich thyes  
Order  . . . . . . . . . . . . . . . . . . . . . . .  Perc i fo rmes  
Fami ly  . . . . . . . . . . . . . . . . . . . . . .  A c i a e n i d a e  

Geographic range: U. S. coas ta l  wa te rs  
f rom Massachusetts t o  Texas (and i n t o  
Mexico).  The c e n t e r  o f  abundance i s  
i n  t h e  n o r t h e r n  G u l f  o f  Mexico and 
F l o r i d a  (Pearson 1929). The 
d i s t r i b u t i o n  o f  t h e  s p o t t e d  s e a t r o u t  
i n  sou thern  F l o r i d a  i s  i l l u s t r a t e d  i n  
F i g u r e  2. 

MORPHOLOGY/IDENTIFICATION AIDS 

T h i s  sp iny- rayed,  f u s i f o n - s h a p e d  
f i s h  i s  most immed ia te ly  recogn ized  b y  
i t s  i r r e g u l a r  spo t t ed  c o l o r  p a t t e r n  on 
t h e  two d o r s a l  f i n s ,  caudal  f i n ,  and 
s i l v e r y  upper body. Ex tens ion  o f  t h e  
l a t e r a l  l i n e  on to  t h e  t a i l  i s  d i a g n o s t i c  
o f  s c i aen ids .  We1 1-developed can ine  
t e e t h  a re  present ;  t h e  lower  jaw 

p r o j e c t s .  Maxi 11 a  extends beyond r e a r  
marg in  o f  t h e  eye. 

Key mo rpho log i ca l  cha rac te r s  are: D.X 
+ I, 24-26; A. 11, 10-11; s ca l es  66 o r  
more; g i  11 r a k e r s  4  + 7-9 (Hoese and Moore 
1977). The i n s i d e  o f  t h e  mouth i s  orange. 

I n  c o n t r a s t  w i t h  o t h e r  F l o r i d a  
spec ies  o f  Cynoscion, s p o t t e d  s e a t r o u t  
have r e l a t i v e l y  s h o r t  and t h i c k  g i l l  
r ake r s ,  and l a c k  sca l es  on t h e  s o f t  
do r sa l  and anal  f i n s .  Comparat ive os te -  
o l o g y  i s  r e p o r t e d  by  Moshin (1973) ; pro-  
t e i n  taxonomy i s  descr ibed  by  We ins te in  
(1975) and Weins te in  and Yerger (1976). 
Immature s tages a re  shown i n  F i g u r e  3. 

REASON FOR INCLUSION I N  SERIES 

T h i s  spec ies  i s  a  ma jo r  s p o r t  and 
commercial  f i s h .  Many s h e l l f i s h  and 
f i n f i s h  a l ong  t h e  F l o r i d a  coas t  a re  es tu -  
a r i  ne-dependent 1  a r g e l y  d u r i n g  t h e  
1  a r v a l  and j u v e n i l e  stages, b u t  most 
s p o t t e d  s e a t r o u t  spend t h e i r  e n t i r e  
l i v e s  i n  e s t u a r i e s  ( F i g u r e  4). Mainte-  
nance o f  h a b i t a t  q u a l i t y  i n  coas ta l  
and a1 ong non -ba r r i  e r  ( 1  ow energy)  shore- 
l i n e s  i s  e s s e n t i a l  t o  t h e  p roduc t i on  o f  
s p o t t e d  sea t r ou t .  T h i s  ca rn i vo rous  f i s h  
i s  near t h e  t o p  of t h e  e s t u a r i n e  food  web. 
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Figure  2. D i s t r i b u t i o n  o f  spo t ted  seat rou t  a long the  south F l o r i d a  coast. 



LIFE HISTORY 

Subpopul a t ions  

S ~ o t t e d  sea t rou t  in Florida tend t o  
spawn and l i v e  in pa r t i cu la r  e s tua r i es ,  
and t o  move only shor t  d is tances .  s long 
the  Flor ida  coas t ,  geographic i so la t ion  
i s  enhanced by separation of e s tua r i es  
by 1 arge dis tances  of uninterrupted 
c o a s t l i n e  (Iversen and Tabb 1962; Tabb 
1966; Weinstein 1975). In a tagging 
s t u d v  of miaratorv   at terns on the  west 
coas't of ~ l i r i d a ,  "over 95% of t h e  tagged 
spotted sea t rou t  recovered were within 
30 miles from t h e i r  point  of r e l ease  
(Moffett 1961 ; Beaumari age 1969). Pro- 
t e i n  s tud ies  using gel e lec t rophores is  
have shown t h a t  a population of spotted 
sea t rou t  in the  Everglades National Park 

Figure 3.  Early l i f e  s tages  of i s  d i s t i n c t  from other  Florida popula- 
spotted seat rout  (from Tabb 1966 a s  t ions .  There i s  a strong negative cor- 
adapted from Guest and Gunter 1958). r e l a t i o n  between increase in  geographic 
Courtesy of h e r i c a n  Fisher ies  Society. 

Figure 4. The l i f e  cycle of t h e  spotted sea t rou t  in  a hypothetical es- 
tuary (used by permission of R. Lewis, Mangrove Systems, Inc . ,  Tampa, 
Flor ida) .  



separa t ion  and t he  morphologica l  s im i -  
l a r i t y  o f  t he  popu la t ions  (Weinste in 
1975). There a l s o  i s  evidence o f  d i f -  
ferences between subpopulat ions based 
on growth r a t e s  ( I ve rsen  and Tabb 
1962), maximum leng th  ( M o f f e t t  1961; 
Stewart  1961; Tabb 1961), l e n g t h  a t  
m a t u r i t y  (Moody 1950; Stewart  1961; 
Tabb 1961; Kl ima and Tabb 1959), and 
l eng th  o f  spawning season ( M o f f e t t  
1961; Moody 1950; S tewar t  1961; Jannke 
1971; Ruther fo rd  e t  a l .  1982). 

Most south F l o r i d a  spot ted sea t rou t  
s tud ies  have concent ra ted  near  Cedar 
Key and C h a r l o t t e  Harbor/Ft.  Myers, on 
t h e  west coas t ;  Indian/Banana R i ve r  
lagoons a long  t he  e a s t  coas t ;  and 
Everglades Nat iona l  Park/Fl o r i d a  Bay 
t o  t h e  south. 

Spawni ng  

I n  south F lo r i da ,  t h e  spawning p e r i -  
ods o f  spo t ted  sea t rou t  a t  d i f f e r e n t  
l o c a t i o n s  a r e  as f o l  lows : 

1. Ft. Myers/Cedar Key-- late March 
t o  September, peaking i n  June- 
August (Moody 1950; M o f f e t t  
1961). 

2. I n d i a n  River--mid A p r i l  t o  l a t e  
Ju ly ,  peaking i n  Apr i l - June (Tabb 
1961 ). 

3. Everglades Nat iona l  Park--year 
round, peaking i n  s p r i n g  and 
again i n  l a t e  summer/fal l  
(S tewar t  1961; Jannke 1971; 
Ruther fo rd  e t  a1 . 1982). 

The t ime o f  spawning i s  c o n t r o l l e d  
l a r g e l y  by temperature and s a l i n i t y .  
I n  Everglades Nat iona l  Park, Stewart  
(1961) c o r r e l a t e d  spawning peak8 w i t h  
waher temperatures between 28 and 
30C ,  and Jannke (1981) found t h a t  
temperatures above 30 C reduced t h e  
i n t e n s i t y  o f  sp r i ng  spawning. I n  south 
F lo r i da ,  t he  f i s h  spawned when water  
temperatures were near 25 C buJ. ceased 
when temperatures reached 28 C (Tabb 
1958). Spawning u s u a l l y  peaked i n  t h e  
sp r i ng  when s a l i n i t i e s  were h i g h  (30-35 
P P ~ )  

I n f o r m a t i o n  about p r e f e r r e d  spawning 
h a b i t a t  f o r  spo t ted  sea t rou t  i s  based 
1  a r g e l y  on t h e  l o c a t i o n  and abundance o f  
eggs o r  smal l  l a r vae  i n  sampling gears 
( P e r r e t  e t  a1 . 1980). Spawning has been 
repo r ted  i n  n o n - t i d a l  p o r t i o n s  o f  es tu -  
a r i e s  and lagoons (Pearson 1929; M i l e s  
1950; Tabb 1961), near t i d a l  passes 
(S tewar t  1961 ; Tabb e t  a1 . 1962; Roessler  
1967), and o u t s i d e  es tua r i es  (Pearson 
1929; Jannke 1971; K ing  1971). Spot ted 
s e a t r o u t  u s u a l l y  spawn du r i ng  t h e  n i g h t  
i n  bays and 1  agoons, and i n  deeper 
channels and depressions ad jacent  t o  
grassy f l a t s  (Tabb 1961 ). Tabb s t a t e d  
"Dur ing  spawning t h e r e  i s  a  cons tan t  
m i  11 i n g  o f  t he  spawning school,  w i t h  
1  i g h t ,  s i d e  t o  s i d e  body con tac t  among 
t h e  f i s h  ." Spawning i s  accompanied by  
s o f t  c roak ing  by t h e  males. 

Throughout i t s  range, t h e  spo t t ed  
s e a t r o u t  matures a t  1 t o  4  years  o f  
age (M i l es  1950; Guest and Gunter 1958;, 
K l ima and Tabb 1959; L o r i o  and P e r r e t  
1980). I n  F l o r i d a ,  some i n v e s t i g a t o r s ,  
have repo r ted  t h a t  females mature i n  
t h e  Everglades Na t i ona l  Park and I n d i a n  
R iver  e s t u a r i e s  a t  3-4 years  o f  age, 
and males a t  2-3 years  (Tabb 1961;' 
Ru the r fo rd  e t  a l .  1982). Stewart  
(1961), however, r epo r ted  no d i f f e r e n c e ,  
i n  age o f  m a t u r i t y  between sexes f o r  
Everglades Na t i ona l  Park popu la t ions .  
Females a re  t y p i c a l l y  l a r g e r  a t  
m a t u r i t y  than  males (Moody 1950; 
M o f f e t t  1961; Tabb 1961). Est imates 
o f  t h e  s h o r t e s t  l e n g t h  a t  m a t u r i t y  
va ry  among es tua r i es  (Table 1). Data 
f rom Cedar Key revea l  t h a t  t h e  l e n g t h  
o f  r i p e  females ranged f rom 210 t o  250 
mm standard l e n g t h  (SL) and t h e  r i p e  
males ranged f rom 200 t o  240 mm SL. 
Accord ing t o  Moody (1950), most 
spo t t ed  s e a t r o u t  spawn when 240-250 mm 
l ong  SL, u s u a l l y  i n  t h e i r  second and 
t h i r d  yea r  o f  1  i f e  (Moody 1950). A1 1  
l eng ths  g i ven  i n  t h i s  r e p o r t  a r e  
s tandard l eng ths  (SL) unless o therw ise  
s ta ted .  

Fecund i ty  and Eqgs 

I n  genera l ,  f ecund i t y  increases w i t h  
age and s ize.  I n  F l o r i d a ,  one female 397 



Table 1. Average l eng th  (mm SL) a t  onset o f  m a t u r i t y  f o r  f ou r  
spot ted  sea t rou t  popu la t ions  i n  F lo r i da .  

Sex 

Locat ion  Female Male Source 

Northwest F l o r i d a  2  10 180 K l  ima and Tabb 1959 

Cedar Key 210 200 Moody 1950 

Everglades Nat. Park 190 237 Stewart 1961 ; Ruther fo rd  
e t  a l .  1982 

Ind ian  R iver  31 5  285 Tabb 1961 

mm long from Cedar Key conta ined 
464,000 eggs (Moody 1950), and 15,000 
t o  1,100,000 eggs were repor ted  by Tabb 
(1961) from 12 Ind ian  R iver  spot ted  
seat rou t ,  325 t o  625 mm long (ages 
I V - V I I I ) .  

Sundarara j and Sut tkus (1962) 
repor ted  an increase i n  t he  average 
number o f  eggs w i t h  age: age I-140,485 
eggs; age 11-345,325 eggs; age 
111-660,960 eggs; and age IV-1,144,492 
eggs. Because o f  t h e i r  abundance, age 
I 1  I females have t h e  g rea tes t  
reproduct ive  p o t e n t i a l  o f  a l l  o f  t he  
ages. They c o n t r i b u t e  4% o f  a l l  eggs 
spawned, fo l lowed by age I V  females 
(27%), age I 1  (24%), and age I (9%). 
I n  a  study i n  Everglades Nat iona l  Park, 
age I11 and I V  females con t r i bu ted  most 
o f  t h e  eggs, whereas most male spawners 
were ages 11, 111, and I V  (Rutherford 
e t  a l .  1982). 

The fecund i t i  es repor ted  by Tabb 
(1961 ) and Sundararaj and Suttkus (1 962) 
were probably underestimates because 
o n l y  t he  l a rge  y o l k y  eggs were counted 
(Overs t ree t  1983). However, a l l  
oocytes over 30 mm should be count.ed 
because sea t rou t  spawn over several 
months, and v i t e l  logenesis can proceed 
r a p i d l y .  

Spotted seat rou t  eggs are spher ica l ,  
gene ra l l y  w i t h  one o i l  d rop le t ,  but  

occas iona l ly  two or  t h ree  ,(Tabb 1966; 
Fable e t  a l .  1978). Eggs have been 
repor ted  t o  be both demersal (Tabb 1966) 
and pe lag i c  (Fable e t  a l .  1978) depending 
upon s a l i n i t y  (Pe r re t  e t  a l .  1980). A t  
h igher  s a l i n i t i e s  (30 p p t )  eggs are 
buoyant, bu t  s ink  a t  25 ppt. Th is  phenom- 
enon cou ld  be an e f f e c t i v e  mechanism f o r  
keeping eggs from being t ranspor ted  too  
f a r  i n t o  t h e  es tuary  where s a l i n i t i e s  may 
be too  low f o r  s u r v i v a l .  Optimum sa l  i n -  
i t y  f o r  t h e  s u r v i v a l  o f  eggs and la rvae 
i s  about 28 ppt  (Taniguchi 1980). 

Larval  and Juveni 1  e  Stages 

Larvae hatched 18 hours a f t e r  f e r t i  1  i- 
za t ion  range from 1.3 t o  1.6 rim under 
l abo ra to ry  cond i t i ons  (Fable e t  a1 . 
1978). F i e l d  data on newly hatched 
spot ted  seat rou t  la rvae are meager 
because o f  t he  d i f f i c u l t y  o f  c o l l e c t i n  
such small  i n d i v i d u a l s .  Larvae (3-6 mm 
were c o l l  ected i n  Everglades Nat iona 

passes dur ing  f l o o d  t i d e s  (King 1971). 

3 
Park (Jannke 1971) and i n  Texas a t  t i d a l  

I n  the  summer, when spot ted  seat rou t  
are 10 t o  15 mm long, they  are more e a s i l y  
c o l l e c t e d  i n  shal low vegetat ion and 
grassbeds i n  bays and 1  agoons (Tabb 1966; 
Pe r re t  e t  a l .  1980). I n  winter ,  juve-  
n i l e s  and adu l t s  migra te  t o  deeper, more 
temperature-stable waters. A t  6-8 weeks 
o f  age (25-50 mm long),  they  o f t e n  form 



schools o f  5  t o  50 i n d i v i d u a l s  (Tabb 
1966). 

Adu l t  Stage 

Al though spo t t ed  sea t rou t  may move i n  
and o u t  o f  an estuary,  t hey  a re  n o t  
considered m ig ra to r y  (Tabb 1966). 
Tagging s tud ies  have shown t h a t  95% o f  
recaptured  sea t rou t  moved l e s s  than  30 
m i l e s  f rom where they  were o r i g i n a l l y  
tagged and re leased ( I ve rsen  and Tabb 
1962). Movements i n  general seem t o  be 
assoc ia ted  w i t h  spawning, feeding,  
p r o t e c t i o n  f rom predators,  changes i n  
water temperatures, and avoidance o f  low 
s a l i n i t i e s  ( L o r i o  and Pe r re t  1980). I n  
n o r t h  F l o r i d a  and i n  Georgia popula- 
t i ons ,  w i n t e r  o f f s h o r e  and s p r i n g  
inshore  movements a re  more common and 
more pronounced than i n  southern popula- 
t i o n s  (Pearson 1929; Tabb 1966; Mahood 
1974). 

The schoo l ing  behav io r  o f  spo t t ed  
sea t rou t  i s  s t r o n g  u n t i l  t h e  f i s h  a r e  
age V I  and o lde r .  By age V I I ,  most 
males d isappear  and t h e  remain ing l a r g e  
females adopt a  semisol i t a r y  ex is tence  
(Tabb 1966). The l i f e  spans o f  females 
i n  d i f f e r e n t  popu la t i ons  range f rom age 
V I  t o  age X (Pearson 1929; Guest and 
Gunter 1958; Mahood 1974). The o l d e s t  
males and females repo r ted  f o r  t h e  
F l o r i d a  west coast  were ages V I I - I X ;  
f o r  t h e  eas t  coast ,  ages V I I I  t o  I X ;  
and f o r  t he  Everglades Nat iona l  Park, 
ages V I I  t o  V I I I ,  as repo r ted  by 
Mo f fe t t  (1961), Stewart  (1961), Tabb 
(1961), and Ruther fo rd  e t  a l .  (1982). 

The l onges t  male a t  Cedar Key was 
372 mm and t h e  l onges t  female was 
590 mm (Moody 1950). For  t h e  Ever- 
glades Na t i ona l  Park, t he  maximums were 
450 mm f o r  males and 525 mm f o r  females 
(Ruther ford e t  a l .  1982). The longes t  
f i s h  taken f rom I n d i a n  R iver  was 
725 mm; t he  l onges t  f i s h  a t  F t .  Myers 
was 540 mm (Tabb 1961; I ve rson  and Tabb 
1962). 

I n  t h e  I n d i a n  R iver ,  nor thwest  
F l o r i d a ,  F t .  Myers, and Everglades 
Na t i ona l  Park, young males were more 

abundant than  young females, b u t  t h e  
females l i v e d  l onge r  (Kl ima and Tabb 
1959; M o f f e t t  1961; Tabb 1961; 
Ru the r fo rd  e t  a l .  1982). The percent-  
age o f  females i n  t h e  p o p u l a t i o n  from 
t h e  I n d i a n  R i ve r  was 19% f o r  age I, 47% 
f o r  age 11, 68% f o r  age 111, 73% f o r  
age I V Y  82% f o r  age V, 85% f o r  age V I ,  
96% f o r  age V I I ,  and 100% f o r  ages 
V I I I - I X  (Tabb 1961). I n  t h e  Everglades 
Na t i ona l  Park popu la t i on ,  females made 
up 28% o f  age group I, 63% o f  age 
groups 11-V, and 78% o f  age group V I  
and o l d e r  (Ruther fo rd  e t  a l .  1982). 

GROWTH CHARACTER1 ST1 CS 

I n  Texas, l a r v a l  spo t ted  sea t rou t  
h e l d  under c o n t r o l  l e d  c o n d i t i o n s  a t  
temperatures o f  24O -260 C grew f rom 1.5 
mm a t  t h e  t ime  o f  ha tch ing  t o  4.5 mrn i n  
15 days (Fab le  e t  a l .  1978). Th i s  growth 
was exceeded by spo t ted  sea t rou t  r a i s e d  
i n  t h e  l a b o r a t o r y  and f e d  w i l d  copepods 
( P e r r e t  e t  a1 . 1980). 

The use o f  sca le  annu l i  and o t o l i t h s  
has been the  bes t  method t o  determine 
growth and age o f  spo t ted  sea t rou t  
( P e r r e t  e t  a l .  1980). The annulus 
u s u a l l y  forms i n  March when growth r a t e s  
acce le ra te  (Tabb 1961 ) . Length- 
frequency da ta  are g e n e r a l l y  u n r e l  i a b l e  
f o r  c a l c u l a t i n g  growth r a t e s  and age 
s t r u c t u r e  o f  a  popu la t i on  because o f  t h e  
p r o t r a c t e d  spawning season o f  spo t ted  
sea t rou t  and t h e  tendency f o r  leng th  
ranges o f  t he  va r i ous  age groups t o  over- 
l a p  one another  (H igg ins  and Pearson 
1927; Guest and Gunter 1958). Spot ted 
s e a t r o u t  t end  t o  school accord ing  t o  
s ize ;  t he re fo re ,  ex tens ive  sampling o f  
many schools  may be r e q u i r e d  t o  
accu ra te l y  es t imate  t h e  s i z e  d i s t r i -  
b u t i o n  o f  t h e  p o p u l a t i o n  (Tabb 1961). 

Age and l e n g t h  f requenc ies  o f  spo t ted  
sea t rou t  have been examined a t  Punta 
Gorda (Welsh and Breder 1924), F t .  Myers 
(Mo f fe t t  1961 ), Cedar Key ( M o f f e t t  
1961 ), Everg l  ades Na t i ona l  Park (S tewar t  
1961; Ru the r fo rd  e t  a1. 1982), and I n d i a n  
R i v e r  (Tabb 1961 ). Ca lcu la ted  standard 
leng ths  o f  f i s h  o f  each age group f o r  F t .  
Myers, I n d i a n  River ,  and F l o r i d a  Bay are  


































