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F igu re  1. Spot ( M i d - A t l a n t i c ) .  

SPOT 

NOMENCLATURE/TAXONOMY/RANGE MORPHOLOGY/IDENTIFICATION AIDS 

............. S c i e n t i f i c  name Leiostomus 
xanthurus Lacepede ( F i g u r e r  

Pre fe r red  common name ............. Spot 
Other  common names ....... F l a t  croaker ,  

N o r f o l k  spot,  go lden c roaker  ( d u r i n g  
spawn ing  season) ,  croaker ,  goody, 
Cape May goody, s i l v e r  gudgeon, 
l a f a y e t t e ,  roach, chub, jimmy 

Class ..................... Oste ich thyes  
Order.. .................... Perci formes 
Family.. ........... .Sciaenidae - drums 
G e o g r a p h i c  r a n g e :  E s t u a r i n e  and 

coas ta l  waters  f rom Cape Cod t o  t h e  
Bay o f  Campeche i n  Mexico (Dahlberg 
1 9 7 6 ;  R o s s  1 9 8 0 ) ;  e s p e c i a l l y  
abundant i n  t h e  e s t u a r i e s  i n  summer 
and f a 1  1  f r o m  D e l a w a r e  Bay t o  
Georgia. A lso r epo r t ed  t o  occur  i n  
f reshwater  as f a r  as 23 mi upstream 
f r o m  b r a c k i s h  w a t e r  (Raney and 
Massman 1953; Massman 1954) ( F i g u r e  
2) .  

D o r s a l  s p i n e s  and r a y s  X-XI+I, 
29-35; anal sp ines and r a y s  11, 12-13; 
v e r t e b r a e  25 ( 1 0  p r e c a u d a l  and 15 
caudal ) ; 1  a t e r a l  1  i n e  sca l  es, 72-77; 
g i l l  r a k e r s  s h o r t ,  8  t o  12 on t h e  
upper 1  imb and 20 t o  24 on t h e  lower  
1  imb of t h e  f i r s t  arch (H i ldebrand  and 
Schroeder 1927; M i l  1  e r  and Jorgenson 
1973; Chao 1978).  Body r a t h e r  s h o r t  
and deep, w i t h  f i v e  marg ina l  and f i v e  
uppe r  p o r e s  on t h e  snout, and f i v e  
mental  pores a t  t h e  t i p  o f  t h e  lower  
jaw,  ba rbe l s  absent; t a i l  broad and 
t r u n c a t e  i n  young b u t  n o t a b l y  concave 
i n  a d u l t s  (Chao and Mus i ck  1977; 
H i l d e b r a n d  and  S c h r o e d e r  1 9 2 7 ) .  
P e l v i c  f i n s  modera te ly  long, i n s e r t e d  
j u s t  behind t h e  base o f  t h e  pec to ra l  
f i n s ;  pec to ra l  f i n s  reach  we1 1  beyond 
t h e  t i p s  o f  t h e  p e l v i c  f i n s  i n  adu l t s ,  
much sho r t e r  i n  young (H i ldebrand  and 
S c h r o e d e r  1927 ) .  L a r v a e  w i t h  an 
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Figure 2. D i s t r i b u t i o n  o f  spot i n  the Mid-At lant ic Region. 



o b l  i q u e  t e r m i n a l  m o u t h  b e c o m i n g  
i n f e r i o r  o n c e  1  a r v a l  l e n g t h  reaches  
a b o u t  25 mm ( H i l d e b r a n d  and C a b l e  
1930).  The number o f  p r e m a x i l l  a r y  and 
d e n t a r y  t e e t h  i n c r e a s e  u n t i l  f i s h  
l e r l g t h  reaches 60 mm (SL),  a t  which 
t i m e  t h e  d e n t a r y  t e e t h  b e g i n  t o  f a l l  
o u t ,  b e c o m i n g  c o m p l e t e l y  absent  i n  
f i s h  g r e a t e r  t h a n  100  mm ( S L )  i n  
l e n g t h  ( G o v o n i  1 9 8 7 ) .  U p p e r  j a w  
somewhat  p r o t r u s i b l e ,  gape s m a l l ;  
v i l l i f o r m  t e e t h  i n  broad bands on t h e  
p r e m a x i l l a r i e s  ( j u v e n i l e s  o n l y ) ,  and 
i n n e r  r o w  o f  d e n t a r i e s  e n l a r g e d ,  
can ines  absent (Chao and Musick 1977).  

L a r v a l  s p o t  7-15 mm l o n g  can be 
separa ted  f rom o t h e r  s c i a e n i d s  b y  t h e  
p r e s e n c e  o f  12 a n a l  r a y s  and t h e  
a b s e n c e  o f  p i g m e n t a t i o n  ( P e a r s o n  
1 9 2 8 ) .  P o s t l a r v a e  o f  s p o t  a n d  
A t l a n t i c  c r o a k e r  ( M i c r o p o g o n i a s  
u n d u l  a t u s l  can be d i y f e r e n t i a t e d  b v  
t h e i r  cauda l  f i n s ,  wh ich a r e  s q u a r e l i  
t r u n c a t e d  i n  s p o t  and p o i n t e d  i n  
A t 1  a n t i c  c r o a k e r s  (Welsh and Breder  
1 9 2 3 ) .  L a r v a l  a n d  p o s t 1  a r v a l  
development i n  s p o t  was d e s c r i b e d  b y  
H i  l deb rand  and Cable (1930) ,  Johnson 
i 1978), and Powel 1  and Gordy ( 1980).  

C o l o r  i n  l i f e :  an  i l l - d e f i n e d  
row o f  f a i n t  melanophores on  each 
s i d e  o f  t h e  a n t e r i o r  body i n  new ly  
ha tched  l a r v a e .  A f a i n t  d o r s a l  and a  
f a i n t  v e n t r a l  me1 anophore 1  o c a t e d  
a b o u t  midbody and s e v e r a l  more f a i n t  
melanophores a t  t h e  d o r s a l  mid1 i n e  
s h o r t l y  a f t e r  h a t c h i n g .  D o r s a l  
me1 anophores d e c r e a s i n g  and v e n t r a l  
me1 anophores i n c r e a s i n g  i n  number as  
l a r v a e  grow. F i n a l l y ,  a  s i n g l e  row 
o f  melanophores a l o n g  t h e  v e n t r a l  
mid1 i n e  becomes e s t a b l  i s h e d  i n  t h e  
l a t e  y o 1  k-sac s t a g e  and p e r s i s t s  
t h r o u g h o u t  t h e  l a r v a l  p e r i o d  (Powel 1  
and Gordy 1980). 

F i s h  20-50 mm long,  m o s t l y  pa le ;  
s i d e s  o f  head s i l v e r y ;  s i d e s  o f  body 
and b a c k  e a c h  w i t h  a  r o w  o f  d a r k  
b l o t c h e s  c o m p o s e d  o f  d u s k y  
p u n c t a t i o n s ,  b e s i d e s  o t h e r  i r r e g u l a r l y  
p l a c e d  dusky p o i n t s .  F i s h  l o n g e r  t h a n  
5 0  mm, b l u i s h  g r a y  w i t h  g o l d e n  

r e f l e c t i o n s  above; s i l v e r y  underneath ;  
s i d e s  w i t h  12 t o  15 o b l i q u e  y e l l o w i s h  
b a r s ,  b e c o m i n g  i n d i s t i n c t  i n  v e r y  
l a r g e  f i s h ;  a  l a r g e  y e l l o w i s h - b l a c k  
s h o u l d e r  spo t  p resen t ,  excep t  i n  v e r y  
young; f i n s  most1 y  p a l e  ye1 low; d o r s a l  
and cauda l  f i n s  more o r  l e s s  dusky;  
anal  and p e l v i c s  a l s o  p a r t l y  dusky i n  
l a r g e  f i s h  ( H i l d e b r a n d  and Schroeder 
1927; Pearson 1928) .  

REASON FOR INCLUSION I N  SERIES 

S p o t  a r e  i m p o r t a n t  t o  b o t h  
r e c r e a t i o n a l  a n g l e r s  and commercial  
f i shermen i n  t h e  M i d - A t l a n t i c  Region 
( P a c h e c o  1962a; K j e l s o n  and Johnson 
1976; Hodson e t  a l .  1981b; Ross 1980) .  
They c o n s t i t u t e  a  m a j o r  p r o p o r t i o n  of  
t h e  b i o m a s s  a n d  n u m b e r s  o f  f i s h  
p r e s e n t  i n  e s t u a r i n e  wa te rs  o f  t h i s  
r e g i o n  ( P a c h e c o  1962a;  K j e l s o n  and 
Johnson 1976; M a r k l e  1976; Shenker and 
Dean 1979) .  Consequent ly,  t h e y  a r e  
c o n s i d e r e d  t o  b e  i m p o r t a n t  i n  t h e  
s t r u c t u r e  a n d  f u n c t i o n  o f  t h e s e  
e s t u a r i n e  e c o s y s t e m s  ( K j e l s o n  and 
Johnson 1976).  

LIFE HISTORY 

Spawning 

Females as sma l l  as 214 mm have 
b e e n  f o u n d  w i t h  r i p e n i n g  o v a  
( H i  l deb rand  and Schroeder 1927) .  The 
l a r g e s t  f i s h  i n  t h e  p o p u l a t i o n  
g e n e r a l l y  spawn f i r s t  ( H i l d e b r a n d  and 
Cable  1930).  Most spawn o f f s h o r e  o v e r  
t h e  o u t e r  c o n t i n e n t a l  s h e l f ,  f r o m  
October t o  March ( H i l d e b r a n d  and Cable 
1930; Ross 1980; Lewis  and Judy 1983; 
M i  1  l e r  e t  a1 . 1984; Warlen and Chester  
1985).  Acco rd ing  t o  Lewis  and Judy 
( 1 9 8 3 )  some s p o t  s p a w n  i n s h o r e .  
L a b o r a t o r y  spawning has been induced 
a t  t empera tu res  o f  17.5-25.0 OC a t  a  
p h o t o p e r i o d  o f  8  h  l i g h t  and 16 h  da rk  
( H e t t l e r  and P o w e l l  1 9 8 1 ) .  Fiost  
s p a w n i n g  o f f  t h e  c o a s t  o f  N o r t h  
C a r o l i n a  o c c u r s  7 5 - 9 5  km o f f s h o r e  
(War len and Chester  1985),  and peaks 
i n  December and J a n u a r y  (Lew is  and 
Judy 1983; Warlen and Ches te r  1985) .  



Eggs, Larvae, and Juven i les  

From 1  aboratory- induced spawning, 
the  number o f  eggs produced per female 
ranges from 30,000 t o  60,000 ( H e t t l e r  
and Powel 1  1981). Eggs occur i n  t h e  
water above the  Cont inenta l  She l f  i n  
w i n t e r  ( P o w e l l  and G o r d y  1980;  
S t i c k n e y  and Cuenco 1982 ) .  Egg 
diameters range from 0.72 t o  0.87 mm 
( P o w e l  1  a n d  G o r d y  1 9 8 0 ) .  The 
incubat ion  per iod  l a s t s  about 48 hours 
a t  a  w a t e r  t e m p e r a t u r e  o f  20 O C  
(Powell  and Gordy 1980). The eggs and 
p r e f l e x i o n  l a r vae  ( l a r vae  i n  which t h e  
notochord has no t  y e t  begun t o  f l e x )  
a r e  b u o y a n t ;  t h e  l a r v a e  p r o b a b l y  
become demersal d u r i n g  the  f l e x i o n  
stage (Lewis and Judy 1983; Kendal l  e t  
a l .  1984). Larvae are about 1.5-1.7 
mm l o n g  a t  ha tch ing  (Hi ldebrand and 
Cable 1930; Powel 1  and Gordy 1980; 
Warlen and Chester 1985), and begin 
feeding when.they are 3  days o l d  a t  24 
OC, and when they are 6  days o l d  a t  18 
OC (Powel 1  and Chester 1985). Larvae 
up t o  21 days o l d  e x h i b i t  i r r e v e r s i b l e  
s t a r v a t i o n  when unfed fo r  t h ree  days 
(Powe l l  and Chester  1985 ) .  O lder  
1  arvae (60-90 days) have 50% morta l  i t y  
a f t e r  20 days w i thout  food (Powel 1  and 
Chester 1985). 

I n  t h e  o f f sho re  waters o f  North 
Caro l ina  ( 6  t o  about 63 nau t i ca l  m i l e s  
from land) ,  spot l a r vae  are most dense 
i n  mid-water and a t  t h e  bottom dur ing  
t he  day and appear t o  m ig ra te  t o  t h e  
s u r f a c e  a t  n i g h t  ( K j e l s o n  e t  a l .  
1976). I n  t he  nearshore waters ( <  5  
n a u t i c a l  m i l e s  f r o m  l a n d ) ,  l a r v a l  
c o n c e n t r a t i o n s  a r e  g r e a t e s t  on the  
b o t t o m  d u r i n g  b o t h  n i g h t  and day 
( K j e l s o n  e t  a l .  1976) .  I n  d a t a  
co l l ec ted  i n  one year from January t o  
A p r i l ,  the  average d e n s i t i e s  o f  l a r v a l  
spot ranged from 0  t o  59 +_ 81 (SD) per 
1000 m3 o f  water i n  t h e  nearshore area 
o f  Onslow Bay, and from 14 + 13 (SD) 
t o  892 + 689 (SD) i n  Beaufor t  I n l e t  
( K j e l  son e t  a1 . 1976). 

The mean age and l eng th  o f  spot 
l a r v a e  v a r y  i n v e r s e l y  w i t h  t h e  
d i s t a n c e  from shore (K je lson e t  a1 . 

1976; Lewis and Judy 1983; Warlen and 
Chester  1985). O f f  North Carol ina, 
1  arvae co l l ec ted  near t h e  Gul f  Stream 
were 29 days o l d  and < 4  mm standard 
l eng th  (SL). Thei r  average age i s  59 
days (11.3-15.6 rrm SL) when they f i r s t  
e n t e r  t h e  N e w p o r t  R i v e r  e s t u a r y  
(War len  and Chester  1985). Larvae 
l e s s  t h a n  11 mm l o n g  a r e  r a r e l y  
c o l l e c t e d  i n  t h e  e s t u a r i e s ,  b u t  
post1 arvae are common i n  nearshore and 
es tuar ine  waters (K je lson and Johnson 
1976). Near the  i n l e t s ,  t h e  la rvae 
metamorphose t o  j u v e n i l e s  ( M i l l e r  e t  
a l .  1984). 

I n  t he  York and Cape Fear R ivers  
and t h e i r  respec t ive  t r i b u t a r i e s ,  age 
0  spot are densest upstream (Chao and 
M u s i c k  1 9 7 7 ,  W e i n s t e i n  1 9 7 9 ) ;  
y e a r l i n g s  a r e  densest  i n  t h e  lower 
reaches (Chao and Musick 1977). The 
h ighes t  d e n s i t y  repor ted  f o r  j u v e n i l e  
s p o t  was 14.9/m2 i n  Rose Bay, N.C. 
( G i l l i a m  e t  a l .  1985) .  Seagrass 
meadows and t i d a l  creeks are important  
n u r s e r y  h a b i t a t s  f o r  pos t l a r va l  and 
j u v e n i l e  spot (Spitsbergen and Wol f f  
1976; W o l f f  1976; W e i n s t e i n  1979; 
W e i n s t e i n  and Brooks 1983). These 
spot c o n s t i t u t e  as much as 80% and 90% 
o f  t h e  t o t a l  number of f i s h  present i n  
seagrass  meadows and t i d a l  creeks, 
r e s p e c t i v e l y ,  b u t  appear t o  p r e f e r  
marsh c r e e k s  o v e r  seagrass meadows 
(Weinste in and Brooks 1983). 

M igra t ions  

I n  North Carol ina, l a r vae  f i r s t  
move i n s h o r e  ( t o  t h e  Newport R iver  
e s t u a r y )  f r o m  mid-December t o  mid- 
A p r i l  and, i n  Onslow Bay a t  t h a t  t ime, 
a r e  t h o u g h t  t o  b e  p a s s i v e l y  
t r a n s p o r t e d  b y  t h e  wa te r  c u r r e n t s  
(War1 en and Chester 1985). Juveni 1  e  
s p o t  f i r s t  occur i n  marshes o f  t he  
A l b e m a r l e  Sound and Neuse R i v e r  
e s t u a r i e s  i n  February (Hester  1975; 
M i  11 e r  e t  a1 . 1984). The mechani sm by 
wh ich  t h e  p o s t l a r v a e  move i n t o  t h e  
t i d a l  creeks and marshes i s  unclear. 
One speculat ion i s  t h a t  they  s tay  on 
the  bottom du r i ng  t h e  day and on ebb 
t i des ,  moving t o  t h e  sur face  a t  n i g h t  



when f l o o d  t i d e s  c a r r y  them i n t o  t i d a l  
c reeks  and marshes ( W e i n s t e i n  e t  a1 . 
1980).  Spot may a l s o  move i n t o  t h e  
n u r s e r y  areas o f  drowned r i v e r  v a l l e y  
e s t u a r i e s  ( w h e r e  t h e  d o w n s t r e a m  
s u r f a c e  f l o w  o f  t h e  l e s s  d e n s e  
f r e s h w a t e r  causes a  d i sp lacemen t  o f  
wa te r  i n  t h e  l ower  l a y e r s ,  r e s u l t i u g  
i n  t h e  movement o f  s a l t w a t e r  upstream 
a l o n g  t h e  b o t t o m  o f  t h e  e s t u a r y ) .  
However, n e i t h e r  o f  t h e s e  mechanisms 
i s  i m p o r t a n t  i n  s h a l l o w  sounds w i t h  
n a r r o w  i n l e t s  and l o w  l u n a r  t i d a l  
amp1 i t u d e s  such as t h o s e  i n  Paml ico  
Sound ( M i l  l e r  e t  a1 . 1984) .  There, 
t h e  s p o t  may move i n t o  t h e  n u r s e r i e s  
b y  b o t t o m  c u r r e n t s  c r e a t e d  when 
n o r t h w e s t e r l y  w i n d s  b u i l d  up wa te r  
a g a i n s t  t h e  b a r r i e r  i s l  ands r e s u l t i n g  
i n  a  c o u n t e r c u r r e n t  f l o w  i n  t h e  
o p p o s i t e  d i r e c t  i o n  toward t h e  n u r s e r y  
areas ( M i l l e r  e t  a l .  1984) .  O v e r a l l ,  
e a r  1  y  pos t l  a r v a l  spot  p r o b a b l y  have 
l i t t l e  d i r e c t  c o n t r o l  o v e r  t h e i r  
h o r i z o n t a l  m o v e m e n t s  d u e  t o  t h e  
s t r e n g t h  o f  t h e  h o r i z o n t a l  c u r r e n t s .  
Bu t  t h e  v e r t i c a l  c u r r e n t s  a r e  u s u a l l y  
weak enough t o  a l l o w  pos t1  a r v a l  spot  
some p o t e n t i a l  c o n t r o l  o v e r  t h e i r  
v e r t i c a l  m o v e m e n t s ;  t h e s e  
movements are, i n  t u r n ,  p r o b a b l y  t h e  
way t h e y  c o n t r o l  t h e i r  h o r i z o n t a l  
d i r e c t i o n  o f  m i g r a t i o n  ( J .  M i l l e r ,  
N o r t h  C a r o l  i n a  S t a t e  U n i v e r s i t y ,  
Ra le igh ;  pe rs .  comm.). 

When s p o t  f i r s t  a r r i v e  i n  Rose 
Bay, N.C., t h e y  t e n d  t o  occu r  m o s t l y  
a long  t h e  s h a l l o w  edges o f  t h e  bay; 
t h e y  d i s p e r s e  t o  a1 1  dep ths  b y  A p r i l ,  
b u t  t h e i r  d e n s i t i e s  rema in  g r e a t e s t  i n  
t h e  sha l l ows  ( C u r r i n  1984) .  I n  t h e  
Chesapeake Bay and A l b e m a r l e  Sound 
e s t u a r i e s ,  young s p o t  remain  i n  t h e  
e s t u a r i e s  u n t i l  September o r  October,  
and t h e n  m i g r a t e  t o  t h e  sea (Pacheco 
1962a; Hes te r  1975).  I n  Neuse R i v e r  
e s t u a r i e s ,  m o s t  s p o t  l e a v e  b y  June 
(and p r o b a b l y  move t o  Paml ico  Sound) 
p r e s u m a b l y  d u e  t o  d e c r e a s e s  i n  
d i s s o l v e d  o x y g e n  ( H e s t e r  1 9 7 5 ) .  
Movements o f  spo t  150-255 mm i n  f o r k  
l e n g t h  (FL )  (based on t a g g i n g  s t u d i e s  
w i t h i n  o r  b e t w e e n  e s t u a r i e s  i n  t h e  
1  o w e r  C h e s a p e a k e  B a y )  g e n e r a l  l y  
ranged f rom 5  t o  74 mi ove r  a  p e r i o d  

o f  5-155 days, a l t h o u g h  s e v e r a l  f i s h  
moved 178-200 mi (Pacheco 1962b).  

GROWTH CHARACTERISTICS 

I n i t i a l  g rowth  of  l a r v a l  spo t  o f f  
t h e  N o r t h  C a r o l i n a  c o a s t  has  been 
r e p o r t e d  t o  be about 7% o f  body l e n g t h  
p e r  d a y  ( W a r l e n  and Chester  1985) .  
Average i n s t a n t a n e o u s  g r o w t h  r a t e s  
( i n  d r y  w e i g h t )  o f  l a r v a e  a r e  a b o u t  
0.20 pg/pg/day a t  18-23 days o f  age 
and decrease t o  a b o u t  0 .14  pg/pg/day 
a t  23-48 days (War len e t  a l .  1979). 
By t h e  t i m e  s p o t  move i n t o  c o a s t a l  
and e s t u a r i n e  wa te rs ,  w h i c h  a r e  
o f t e n  c o o l e r  t h a n  1 0  OC, g r o w t h  
r a t e s  decrease t o  l e s s  t h a n  1.5% o f  
body l e n g t h  p e r  day (War len and 
Ches te r  1985). I n  mov ing f rom i n l e t s  
t o  n u r s e r y  areas i n  t h e  Paml ico  Sound, 
s p o t  may i n c r e a s e  f rom about 15 t o  20 
mm i n  l e n g t h  and 0.075-0.179 g  i n  wet 
w e i g h t  ( M i l l e r  e t  a l .  1985).  Bu t  
s p o t  may be as sma l l  as 16 mm when 
t h e y  r e a c h  t h e  n u r s e r y  areas i n  t h e  
James R i v e r ,  Va. (McCambr idge  and 
Walden 1984) .  C u r r i n  e t  a l .  (1984),  
i n  a  l i t e r a t u r e  rev iew ,  r e p o r t e d  t h a t  
i n s t a n t a n e o u s  d a i  l y  g rowth  r a t e s  o f  
j u v e n i l e  s p o t  r a n g e d  f rom 0.021 t o  
0.040 g /g /d .  Growth r a t e s  o f  spot  i n  
Rose Bay, N.C., have been e s t i m a t e d  t o  
be 3% per  day b y  w e i g h t  ( M i l l e r  1985) .  
McCambridge and Walden ( 1984) r e p o r t e d  
t h a t  g rowth  r a t e s  o f  spo t  (63-224 mm 
T L )  r a n g e  f r o m  1 0 . 5  t o  1 9 . 1  mm 
TLImon t h. 

Annua l  p r o d u c t i o n  o f  j u v e n i l e  
s p o t  i n  Rose Bay has been r e p o r t e d  a t  
7.5 g/m2, o r  745 kg lha,  a l t h o u g h  i t  
may be 10 t i m e s  as h i g h  i n  areas near  
t h e  headwaters ( M i l l e r  1985) .  About 
o n e - t h i r d  o f  s p o t  p r o d u c t i o n  i n  Rose 
Bay i s  i n  t h e  areas l e s s  t h a n  1.75 m  
i n  depth,  o r  about  o n e - f o u r t h  o f  t h e  
b a y ' s  a rea  ( M i l l e r  1985) .  C u r r i n  e t  
a l .  (1984) i n d i c a t e d  t h a t  annual s p o t  
p r o d u c t i o n  ranges f r o m  0.25 t o  7.51 
g/m2; however ,  t h e  l a r g e  r a n g e  i n  
p r o d u c t i o n  i s  a t t r i b u t e d  n o t  t o  g rowth  
r a t e  d i f f e r e n c e s ,  b u t  t o  d i f f e r e n c e s  
i n  t h e  biomass ( o r  numbers) o f  s p o t  
p r e s e n t .  



Most spot  are o f  age c lasses  0-1 
a n d  f e w  a r e  o l d e r  t h a n  1 1 1 ;  
predominance o f  sma l l e r  f i s h  may be an 
a r t i f a c t  o f  c o l l e c t i n g  g e a r  
i n e f f i c i e n c y  f o r  1  a rger  spot  (Pacheco 
1962a). The 1  a rges t  spot  r epo r t ed  was 
360 m TL (Ross 1980). Lengths b y  age 
a re  v a r i a b l e  and over lap :  age-0, 80- 
181 mm; age-1, 122-230 mm; age-2, 215- 
290 mm; age-3, 275 mm (Welsh  and 
B r e d e r  1923; H i l d e b r a n d  and Cab le  
1930; Pacheco 1962a). 

D e t e r m i n a n t s  o f  y e a r - c l  a s s  
s t r e n g t h  have  n o t  been a d e q u a t e l y  
i n ves t i ga ted .  Joseph (1972) suggested 
t h a t  year -c lass  s t r e n g t h  i s  determined 
b y  t h e  t i m e  p o s t l a r v a e  e n t e r  t h e  
e s t u a r i n e  nu r se r y  g rounds - - i nd i ca t i ng  
t h a t  y e a r - t o - y e a r  p o p u l a t i o n  
f l u c t u a t i o n s  a re  due t o  env i ronmenta l  
changes a t  t h e  spawning grounds o r  i n  
waters  t r a v e r s e d  by t h e  l a r v a e  as 
t hey  move toward  t h e  e s t u a r i e s .  
S ince l a r g e - s c a l e  m o r t a l i t i e s  o f  
j u v e n i l e s  a re  n o t  observed i n  t h e  
nursery  grounds, r e d u c t i o n  i n  popu- 
l a t i o n  nunbers occurs  d u r i n g  l a r v a l  
and p o s t - l a r v a l  stages. S i g n i f i c a n t  
nunbers o f  j u v e n i l e  spot,  hcwever, 
a r e  k i l  l e d  i n c i d e n t a l  l y  by  t r a w l e r s  
i n  Paml ico Sound, N.C. (Wolf f  1972). 

COMClERCIAL AND SPORT FISHERIES 

The commercial f i s h e r y  f o r  spot 
i s  c o n c e n t r a t e d  a l o n g  t h e  A t l a n t i c  
coas t  f rom t h e  Chesapeake Bay through 
t h e  C a r o l  i n a s  (C. Manooch, Na t i ona l  
M a r i n e  F i s h e r i e s  Service, Beaufor t ,  
N.C. ;  p e r s .  comm.; B. K e l l y ,  pers.  
comm.) .  F rom 1972 t o  1986, t h e  
1  a r g e s t  commercial 1  andings o f  spo t  
were i n  N o r t h  C a r o l i n a  ( T a b l e  1 ) .  
Most  o f  t h e  f i s h  p r e s e n t l y  l anded  
t h e r e  a r e  p r o b a b l y  used f o r  human 
consumption (C. Manooch, per. comm. ; 
8 .  K e l l y ,  p e r .  comm.). I n  N o r t h  
Carol  ina, spo t  a re  p r i m a r i l y  captured 
i n  g i l l  n e t s  o r  haul se ines ( W o l f f  
1972); however, s u b s t a n t i a l  numbers o f  
spot a re  landed i n  t h e  scrap f i s h e r i e s  
i n  Nor th  Caro l ina,  some o f  which a re  
s o l d  f o r  i n d u s t r i a l  use. I n  C a r t e r e t  

County, N.C., most o f  t h e  spo t  landed 
i n  t r a w l s  between 1969 and 1971 (about  
463,000 pounds)  were s o l d  as scrap 
f i s h  ( W o l f f  1 9 7 2 ) .  A d d i t i o n a l  
i n c i d e n t a l  cap tu res  i n  shr imp t r a w l s  
and w i t h  m i  s c e l  1  aneous g e a r s  were 
e s t i m a t e d  t o  equal about 32 m i l l  i o n  
p o u n d s ;  a l t h o u g h  t h e s e  f i s h  were 
r e t u rned  t o  t h e  water, few a re  1  i k e l y  
t o  have surv ived  ( W o l f f  1972). 

N o r t h  o f  t h e  Chesapeake Bay, 
combined c a t c h e s  o f  s p o t  have no t  
r eached  100,000 1b s i nce  1958, and 
from 1960 t o  1965, t h e  combined ca t ch  
has been l e s s  t han  1,000 l b  (Joseph 
1972). 

ECOLOGICAL ROLE 

Food - 
E a r l y  s tages o f  spo t  (1-lOnm) e a t  

p l  a n k t o n  such  as p te ropods ,  l a r v a l  
pe l ecypods ,  and c y c l o p o i d  copepods 
(Govoni e t  a1 . 1983). Spot 11-20 mm 
l o n g  f e e d  p r i m a r i l y  on c a l a n o i d ,  
h a r p a c t i c o i d  and cyc l opo id  copepods, 
mysids, and amphipods (K j e l son  e t  a l .  
1975; L i v i n g s t o n  1982; C u r r i n  1984).  
I n  t h e  p rocess  o f  m i g r a t i n g  t o  t h e  
e s t u a r i e s  f rom t h e  Cont inen ta l  Shel f ,  
l a r v a l  spo t  (and o t h e r  spec ies)  may 
s i g n i f i c a n t l y  decrease t h e  zooplankton 
s t  and ing  c rop  (Thayer e t  a1 . 1974).  
J u v e n i l e  s p o t  a r e  n o n t e r r i t o r i a l ,  
b e n t h i c ,  g raz i ng  g e n e r a l i s t s  (Hodson 
e t  a l .  1 9 8 1 a ;  W o o d w a r d  1 9 8 1 ;  
L i v i n g s t o n  1 9 8 2 )  t h a t  f o r a g e  
e f f e c t i v e l y  r e g a r d l e s s  o f  subs t r a t e  
t ype  (Ger ry  1981)-- though t h e y  p r e f e r  
sand o r  mud (Ross  1980; Cowan and 
B i r d s o n g  1 9 8 5 ) .  J u v e n i l e  s p o t  
somet imes  r e d u c e  b e n t h i c  i n f a u n a l  
d e n s i t i e s  and s p e c i e s  r i c h n e s s  
( V i r n s t e i n  1977).  I n  t h e  York R i ve r  
estuary ,  as spo t  inc rease  i n  s i z e  t o  
g rea te r  than  20 mm SL. ca lano ids  and 
nematodes decrease i n  impor tance i n  
t h e  d i e t  w h i l e  ha rpac t i co i ds ,  
amphi pods, and po lychae tes  i nc rease  
i n  importance. A1 1  s i z e s  of spo t  
p resen t  e a t  b i v a l v e  s iphons and 
maldanid po lychae te  t a i  1s (Smi th  
e t  a l .  1984). J u v e n i l e  spo t  i n  



Table 1. Commercial l and ings  ( thousands o f  pounds) o f  spot  and t h e i r  va lue 
( thousands o f  do1 1  a rs )  by s t a t e  along t h e  Mid-At1 a n t i c  coast,  f r o m  1972-86 .  
(U.S. Dep. Commerce, and N.C. 1  andings, N.C. D iv .  Marine F i she r i es ;  unpubl . da ta ) .  

Year l b s  $ l b s  $ l b s  $ l b s  $ l b s  $ l b s  $ 

1972 * * 1 1  * * 74 12 2,951 322 3,902 378 
1973 * * 10 1 R * 27 5  2,576 361 5,398 676 
1974 * * 11 2  * * 37 5  2,251 349 5,607 625 
1975 * * 59 11 7  4  103 11 1,918 276 8,300 861 
1976 3  1 1 1  8 1.2 16 3  1,192 224 2,647 348 
1977 6  1 2 0  3  11 3  16 2  1,867 388 3,805 469 
1978 1.2 0.3 11 3 19 3  31  5  3.205 593 4,879 627 
1979 0.3 0 .1  2  0.3 18 4  11 2  2,541 513 7,304 1,430 
1980 1 0.6 2  0.5 5  2  6  2  1,795 591 7,100 1,494 
1981 * .* 6  3  11 3  14 5  1,025 411 3,511 824 
1982 * * 2  0.3 2  2  6  2  1,017 390 4,919 1,080 
1983 * * 0.8 0.4 * * 129 53 1,568 490 2,952 685 
1984 * * 0 . 1  0.02 * t 43 18 735 261 3,487 814 
1985 * x 2  0.4 17 5  8  4  1,562 574 4,044 874 
1986 * rt 7  2  86 30 104 43 1,840 589 3,354 772 

* None repo r t ed  

t h e  sha l l ow  bays o f  Pam1 i c o  Soynd, 
N.C., feed p r i m a r i l y  on ha rpac t i co i ds ,  
nematodes, c l  am siphons, d ip te rans ,  
and p o l y c h a e t e s  (Ger ry  1981; C u r r i n  
1984). 

A d u l t  spot  feed by  scooping up 
b e n t h i c  sed imen t s  i n  t h e i r  mouth, 
f o l l owed  by chewing and then  s p i t t i n g  
ou t  unwanted m a t e r i a l  (Roe lo fs  1954). 
T h e i r  main d i e t  c o n s i s t s  o f  po lychae te  
annel i d s  and copepods, w i t h  decapods, 
nematodes, and diatoms making up food 
i tems o f  1  esse r  importance (Roe1 o f s  
1 9 5 4 ;  C h a o  a n d  M u s i c k  1 9 7 8 ) .  
D i f f e r e n t  d i e t s  o f  spot  i n  d i f f e r e n t  
l o c a t i o n s  a r e  p r o b a b l y  due t o  t h e  
p r e s e n c e  o f  d i f f e r e n t  p r e y  t y p e s  
( C u r r i n  1984). 

K j e l s o n  e t  a l .  (1975) r e p o r t e d  
t h a t  l a r v a e  beg in  feed ing  a t  dawn, and 
a t t a i n  a  maximum gut  con ten t  by  about 
midday; however, Hodson e t  a l .  (1981a) 
found t h a t  stomachs o f  spot  (9-124 mm 
SL) a re  f u l l e r  a t  n i g h t  than  d u r i n g  
t h e  day. D a i l y  r a t i o n s  o f  p o s t l a r v a l  

spot  (about  9-25 mm SL) and j u v e n i l e  
s p o t  ( >  about 25 mm SL) range f rom 
4.3% t o  9.0% o f  body weight ,probably  
d e p e n d i n g  on  f o o d  a v a i  1  a b i l  i t y  
( K j e l s o n  e t  a1 . 1975; K j e l son  and 
Johnson 1976).  Using these d a i l y  
r a t i o n  values, C u r r i n  e t  a l .  (1984) 
c a l c u l a t e d  mean consumption t o  be from 
5.89 t o  284.4 mg ( d r y  wt)/m2 d a i l y .  

P reda t ion  

Chaetogna ths  ( arrow-worms) are 
one o f  t h e  most abundant p l ank ton i c  
p r e d a t o r s  i n  t h e  w a t e r s  o v e r  t h e  
Cont inen ta l  She l f  du r i ng  and immedi- 
a t e l y  a f t e r  t h e  w i n t e r  spawning o f  
spot.  But t h e i r  p reda t i on  on l a r v a l  
spot  i s  thought  t o  be l e s s  impor tan t  
than  t h e i r  e f f e c t  as a  compet i to r  f o r  
f o o d  (C lemen ts  1979) .  Large f i s h ,  
wh i ch  may be  p r e d a t o r s  o f  j u v e n i l e  
spot,  u s u a l l y  l i v e  i n  t h e  deeper areas 
o f  bays where s a l i n i t i e s  a re  s tab le ,  
r a t h e r  t h a n  i n  t h e  sha l lower  areas 
where s a l i n i t y  f l u c t u a t e s  g r e a t l y ;  
however, spot occur i n  bo th  deep and 



s h a l l o w  a r e a s  o f  bays  ( G e r r y  1981; 
M i l l e r  e t  a l .  1984) .  I n  Rose Bay, 
N.C., f rom mid-May t o  m id -Ju l y ,  t h e  
i ns tan taneous  d a i l y  m o r t a l  i t y  o f  s p o t  
was - 0 . 0 3 1 3 - - a  1  a r g e  p r o p o r t i o n  o f  
w h i c h  was c r e d i t e d  t o  p r e d a t i o n  i n  
deep areas o f  t h e  bay ( C u r r i n  1984; 
M i l l e r  e t  a l .  1 9 8 4 ) .  S p o t  a r e  
cons ide red  t o  be o f  some impor tance  as 
a  f o o d  f o r  cormorants  ( ~ h a l  ac roco rax  
a u r i t u s )  a n d  s p o t t e d  s e a t r o u t  
( Cvnosc ion  n e b u l o s u s l  (Pearson 1928: 
~ h i y e r  e t  a1 . 1976) .  ' Spot a r e  a1 so: 
t o  a l i m i t e d  degree, a  f o o d  source f o r  
s t r i p e d  b a s s  ( M o r o n e  s a x a t i l i s )  i n  
A1 bemar le  Sound, N.C. (kanooch 1972) ; 
b u t  t h e y  have been a  m a j o r  component 
i n  t h e  d i e t  o f  s t r i p e d  bass i n  t h e  
Chesapeake Bay (Ho l  1  i s  1952) . 

ENVIRONMENTAL REQUIREMENTS 

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

S p o t  h a v e  b e e n  f o u n d  a t  
t empera tu res  o f  8-31 OC ( W o l f f  1976).  
The l o w e r  l e t h a l  t empera tu re  f o r  s p o t  
i s  t h o u g h t  t o  be 4-5 OC, v a r y i n g  w i t h  
t h e  s i z e  o f  f i s h ,  t h e  r a p i d i t y  o f  t h e  
tempera tu re  drop,  and t h e  d u r a t i o n  o f  
e x p o s u r e  ( D a w s o n  1 9 5 8 ) .  I n  t h e  
1  a b o r a t o r y ,  p o s t 1  a r v a l  and j u v e n i l e  
s p o t  s m a l l e r  t h a n  25 mm SL have an 
upper . i n c i p i e n t  l e t h a l  t empera tu re  o f  
35.2 OC a t  a  s a l i n i t y  o f  20 p p t .  A t  
i n c r e a s i n g  s a l i n i t i e s ,  t i m e  t o  dea th  
i nc reases ,  b u t  t h e  1  e t h a l  t empera tu re  
decreases (Hodson e t  a l .  1981b) .  

S p o t  h a v e  b e e n  f o u n d  a t  
s a l i n i t i e s  o f  0-60 p p t  (Hedgpeth 1967; 
W o l f f  1976; Cowan and B i rdsong  1985) .  
J u v e n i l e  s p o t  i n  Y o r k  R i v e r  
t r i b u t a r i e s  occu r  p r i m a r i l y  i n  c r e e k s  
w i t h  s a l  i n i t i e s  o f  16 p p t  o r  g r e a t e r  
( S m i t h  e t  a l .  1 9 8 4 ) .  I n  P a m l i c o  
Sound, N.C., s p o t  a r e  most abundant i n  
t r i b u t a r i e s  w i t h  r e l a t i v e l y  l o w  
s a l i n i t i e s  ( S p i t s b e r g e n  and W o l f f  
1976) .  E a r l y  l i f e  h i s t o r y  s tages  o f  
s p o t  a p p e a r  t o  be a b l e  t o  t o l e r a t e  
r e l a t i v e l y  h i g h  s a l i n i t y  f l u c t u a t i o n s  
( G e r r y  1981; G i l l  iam e t  a l .  1985) .  
But  i t  has been specu la ted,  t h a t  spo t  

move away f rom t h e i r  p r i m a r y  n u r s e r y  
g r o u n d s  d u e  t o  t h e i r  d e c r e a s e d  
t o l e r a n c e  o f  s a l  i n i t y  f l u c t u a t i o n s  as 
t h e  f i s h  age ( M i l l e r  e t  a1 . 1984),  and 
y e t  r e c e n t  exper iments  i n d i c a t e  t h a t  
s a l i n i t y  f l u c t u a t i o n s  do n o t  i n f l u e n c e  
j u v e n i l e  s p o t  d i s t r i b u t i o n s  (Moser 
1985) .  

F o r  j u v e n i l e  s p o t  a t  2 8  O C  

e x p o s e d  f o r  1 and 9 6  h, t h e  LC50 
v a l u e s  f o r  d i s s o l v e d  oxygen a r e  0.49 
and 0 .70 mg/L, and t h e  LCgg v a l u e s  a r e  
0 .43 and 0 .60  mg/L ( B u r t o n  e t  a l .  
1 9 8 0 ) .  Oxygen consumpt ion  b y  s p o t  
( r e s p i r a t i o n  r a t e )  i n c r e a s e s  w i t h  f i s h  
we igh t ,  swimming speed, and a c t i v i t y  
(Neumann e t  a l .  1981) .  Spot appear t o  
b e  m o r e  e f f i c i e n t  o x y g e n  consumers 
t h a n  s t r i p e d  b a s s  o r  w h i t e  p e r c h  
( M o r o n e  amer icanus)  (Neumann e t  a l .  
1 981) .  

Chemical To1 erances 

C h e m i c a l s  t h a t  r e a c h  t h e  
e s t u a r i n e  system i n  r u n o f f ,  i n  t r e a t e d  
sewage, and i n  w a t e r  used  t o  c o o l  
power p l a n t s  may fo rm compounds t h a t  
a r e  t o x i c  t o  f i s h .  The h a t c h i n g  
s u c c e s s  o f  s p o t  eggs t e n d s  t o  b e  
i n v e r s e l y  r e 1  a ted  t o  c o n c e n t r a t i o n s  o f  
5 - c h l o r o u r a c i  1  ( a  c h l o r o - o r g a n i c  
compound)  a t  g r e a t e r  t h a n  4 0  ppb  
(War len  and Lewis 1976) .  I n  l a r v a l  
s p o t  e x p o s e d  t o  c h l o r i n e  - produced 
o x i d a n t s  a t  0.47 ppm f o r  3-30 m i n  a t  9  
OC, s u r v i v a l  ranged  f r o m  80% t o  100%. 
When t h e  tempera tu re  was r a i s e d  t o  12 
O C  w i t h  a  c o n c e n t r a t i o n  o f  0.43 ppm, 
however, s u r v i v a l  f e l l  f r o m  40% t o  zero  
as exposure t i m e  i n c r e a s e d  f rom 5 t o  
30 m i n  (War len and Lewis  1977) .  I n  
p o s t l a r v a l  spo t  exposed t o  copper  i n  
t h e  fo rm o f  CuC12, t o x i c i t y  i n c r e a s e d  
w i t h  t i m e :  LC50 va lues  dec reased  f rom 
0.59 mg Cu/L f o r  4  days o f  exposure,  
t o  0 . 1 6  mg C u / L  f o r  1 4  d a y s  o f  
e x p o s u r e  ( E n g l e  and T h u o t t e  1976) .  
The LC50 v a l  ues based on pCu ( n e g a t i v e  
l o g  o f  t h e  f r e e  c u p r i c  i o n  a c t i v i t y )  
r a n g e d  f r o m  9.0  t o  9.2 f o r  egg t o  
h a t c h i n g ,  and 8.4 t o  8.6 f o r  l a r v a e  
( E n g l e  e t  a1 . 1976) .  
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