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PREFACE 

Th is  species p r o f i l e  i s  one o f  a se r i es  on coasta l  aquat ic  organisms, 
p r i n c i p a l l y  f i s h ,  o f  spor t ,  commercial, o r  eco log ica l  importance. The p r o f i l e s  
are  designed t o  prov ide  coasta 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 he  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 h e  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 coasta l  development. Each 
p r o f i l e  has sect ions on taxonomy, 1 i f e  h i s t o r y ,  eco log ica l  r o l e ,  environmental 
requirements, and economic importance, i f  appl i cab le .  A t h r e e - r i  ng b inder  i s  
used f o r  t h i s  se r i es  so t h a t  new p r o f i l e s  can be added as they  are  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  questions 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 he  f o l l  owing addresses. 

I n fo rma t ion  Trans fer  S p e c i a l i s t  
Nat iona l  Wet1 ands Research Center 
U.S. F i s h  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 Engineer Waterways Experiment S t a t i o n  
A t ten t i on :  WESER-C 
Post O f f i c e  Box 631 
Vicksburg, MS 39180 



CONVERSION TABLE 

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

Mu1 t i p l y  

m i l l i m e t e r s  (mm) 
cen t imete rs  (cm) 
meters (m) 
meters (m) . 
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k i l o m e t e r s  (km) 

square meters (m2) 
square k i l o m e t e r s  (km2) 
hectares (ha) 

l i t e r s  (1) 
cub ic  meters (m3) 
c u b i c  meters (m3) 
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grams (g)  
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m e t r i c  tons (t) 
m e t r i c  tons  (t) 
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Ce ls ius  degrees (OC)  

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

inches 25.40 
i nches 2.54 
f e e t  ( f t )  0.3048 
fathoms 1.829 
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Fahrenhei t  degrees (OF) 
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Figure  1. B lue f i sh .  

BLUEFISH 

S c i e n t i f i c  name.. . .Pornatomus sa l  t a t r i x  
(Linnaeus) 

P re fe r red  common name ......... B l u e f i s h  
(F igu re  1) 

Other common names ............... Blue, 
snapper, horse mackerel , Hat te ras  
blue, t a i l o r  

Class.... ................ Osteichthyes 
Order ...................... Perciformes 
Fami ly  ..................... Pomatomidae 
(P. s a l t a t r i x  i s  t he  o n l y  species.) 

Geographic range: The b l u e f i s h  occurs 
i n  most temperate coas ta l  regions o f  
a l l  oceans except t h e  n o r t h  and cen- 
t r a l  P a c i f i c  Ocean (Br iggs  1960; 
W i l  k  1977). It i s  abundant i n  estu-  
a r i n e  and con t i nen ta l  s h e l f  waters 
o f  t h e  eas t  coas t  o f  Nor th  America 
from Nova Sco t i a  southward t o  F l o r i -  
da and occurs i n  t h e  Gu l f  o f  Mexico 

westward t o  Texas (Dahl berg 1975). 
I n  t h e  South A t l a n t i c  Region (Cape 
Hat teras,  Nor th  Carol ina,  southward 
t o  Cape Canaveral , F l o r i d a ) ,  b lue-  
f i s h  a r e  most abundant a long the  
coasts o f  Nor th  Caro l ina  and F l o r i -  
da (F igu re  2).  

MORPHOLOGY AND IDENTlFICATION AIDS 

The f i r s t  dorsa l  f i n  has 8-9 
spines; t he  second dorsa l  f i n  has 
24-25 rays; and the  anal f i n  has 2-3 
spines and 26 rays.  The number o f  
l a t e r a l  l i n e  scales i s  u s u a l l y  95. 
Adu l ts  a r e  b l u i s h  o r  greenish above 
and s i l v e r y  below and have a  b l a c k i s h  
spot  a t  t he  base of t he  pec to ra l  f i n s  
(Jordan and Evermann 1896). The l a r g e  
lower jaw p r o j e c t s  beyond the  upper 
jaw (Dahlberg 1975). The head i s  
p ropo r t i ona l  l y  1  a rger  i n  advanced 
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Figure  2. D i s t r i b u t i o n  o f  t he  b l u e f i s h  i n  t he  South A t l a n t i c  Region. Major  
centers  of abundance a re  a long Nor th  Caro l ina  and F l o r i d a .  
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j u v e n i l e s  than  i n  a d u l t s  (L ippson  and 
Moran 1974). Larvae and j u v e n i l e s  
were descr ibed  by Deuel e t  a1 . (1966) 
and Norcross e t  a l .  (1974).  

Two s tocks  o f  b l u e f i s h  have been 
i d e n t i f i e d  a long  t h e  A t l a n t i c  coast .  
One s tock  spawns d u r i n g  l a t e  summer i n  
c o n t i n e n t a l  s h e l f  waters i n  t h e  Midd le  
A t l a n t i c  Region (Cape Cod, 
Massachusetts, t o  Cape Ha t t e ras ) ,  and 
t h e  o t h e r  spawns d u r i n g  s p r i n g  a t  t h e  
marg in o f  t h e  G u l f  Stream i n  t h e  South 
A t l a n t i c  Region between Cape Hat te ras  
and n o r t h e r n  F l o r i d a  ( L a s s i t e r  1962; 
Kendal l  and ~ a l f o r d  1979). The two 
s tocks  a r e  d i s t i n g u i s h a b l e  through 
m u l t i v a r i a t e  a n a l y s i s  o f  d i f f e r e n c e s  
i n  body p ropo r t i ons  (morphometr ics) as 
w e l l  as growth p a t t e r n s  on t h e  scales 
o f  se l ec ted  yea r  c lasses .  Compared 
w i t h  summer-spawned year1 i ngs o f  t h e  
M idd le  A t l a n t i c  Region, spring-spawned 
y e a r l i n g s  o f  t h e  South A t l a n t i c  have a  
r e l a t i v e l y  l a r g e r  head and p e c t o r a l  
f i n ,  l a r g e r  eye i n  p r o p o r t i o n  t o  t he  
head, l onge r  m a x i l l a r y  bone, and 
s h o r t e r  do rsa l ,  anal ,  and v e n t r a l  f i n s  
(Wi 1  k  1977). 

REASON FOR INCLUSION IN SERIES 

The b l u e f i s h  i s  an impo r tan t  
r e c r e a t i o n a l  and commercial f i s h  a long  
t h e  A t l a n t i c  seaboard ; t h e  
r e c r e a t i o n a l  f i s h e r y  predominates i n  
t he  South A t l a n t i c  Region (Anderson 
1978).  I n  t h e  c h a r t e r  boa t  f i s h e r y  
f rom Cape Hat te ras  t o  South Caro l ina ,  
t h e  ca t ch  o f  b l u e f i s h  i s  exceeded o n l y  
bv t h a t  o f  k i n g  mackerel , 
  comber om or us c a v a l l  a  ( h n o o c h  e t  a1 . 
1981 1. ~ecrea-  b l  u e f  i sh ha rves t  
f o r  1983 i n  t h e  South A t l a n t i c  Region 
was about 10 m i l l i o n  f i s h - - o r  about 
23% o f  t h e  t o t a l  eas t  coas t  
r e c r e a t i o n a l  ca t ch  o f  b l u e f i s h  (NMFS 
1985). Due t o  t h e i r  abundance and 
h i gh  t r o p h i c  l e v e l ,  b l u e f i s h  p l a y  a  
ma jo r  e c o l o g i c a l  r o l e  i n  e s t u a r i n e  and 
c o n t i n e n t a l  s h e l f  wa te rs  and a r e  
dependent on these  h a b i t a t s  f o r  
spawning and nursery  areas. No o t h e r  

A t l a n t i c  coas t  species i s  as abundant 
throughout  such a  wide range and 
v a r i e t y  o f  h a b i t a t s  (Wi l  k  1980). 

LIFE HISTORY 

M i g r a t i o n  o f  Adu l t s  and Spawning 

The b l u e f i s h  i s  a  m i g r a t o r y  
p e l a g i c  species t h a t  genera l  l y  t r a v e l s  
nor thward i n  s p r i n g  and summer and 
southward i n  f a l l  and w i n t e r  a long  t h e  
A t l a n t i c  seaboard. Concentrat ions o f  
b l u e f i s h  a r e  g r e a t e s t  f rom n o r t h e r n  
Nor th  Ca ro l i na  t o  Cape Cod i n  summer 
and a long  t h e  F l o r i d a  coas t  i n  w i n t e r  
(Mid-At1 a n t i c  F i she ry  Management 
Counc i l  1982). B l u e f i s h  i n  t h e  G u l f  
o f  Mexico appa ren t l y  remain separate 
f rom those a long  t h e  A t l a n t i c  coas t  
(Lyman 1974; Barger  e t  a1 . 1978). The 
p resen t  d i scuss ion  i s  l i m i t e d  t o  t h e  
two s tocks  o f  b l u e f i s h  t h a t  occur  
a long  t h e  A t l a n t i c  coas t .  

I n  t h e  South A t l a n t i c  Region, . 
spawning occurs p r i m a r i l y  du r i ng  
s p r i n g  i n  waters j u s t  shoreward o f  t h e  
G u l f  Stream, f rom southern Nor th  Caro- 
l i n a  t o  F l o r i d a  (F i gu res  3a, 4a).  
Ripening b l u e f i s h  a r r i v e  a long t h e  
c o a s t  o f  t h e  Carol i nas i n  m i  d-s p r i  ng. 
Males wi t h  f r e e - f l  owing mi 1  t a r e  more 
commonly found i n  coas ta l  areas t han  
a r e  r i p e  females because t h e  females 
move o f f s h o r e  b e f o r e  t h e i r  f i n a l  s tage 
o f  r i p e n i n g  (Deuel e t  a l .  1966). 
There i s  ev idence o f  r e l a t i v e l y  mi n o r  
f a l l  and w i n t e r  spawning j u s t  sou th  o f  
Cape Ha t t e ras  (Kendal l  and Wal fo rd  
1979).  

I n  t h e  M idd le  A t l a n t i c  Region, 
spawning occurs i n  summer (May - Sep- 
tember) i n  waters over  t h e  con t i nen -  
t a l  s h e l f  (F i gu res  3b, 4b; L ippson 
and !bran 1974; Kendal l  and Wal ford 
1979; Smith e t  a l .  1979). Norcross 
e t  a l .  (1974) found t h a t  b l u e f i s h  
n o r t h  o f  Cape Ha t t e ras  spawned main ly  
over  t h e  o u t e r  h a l f  o f  t h e  con t i nen -  
t a l  s h e l f ;  80% o f  t h e  eggs they c o l -  
l e c t e d  were taken more than  55 km 
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F i g u r e  3. M i g r a t i o n  rou tes  o f  b l u e f i s h  from ha tch ing  u n t i l  1 yea r  o ld .  
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Figure  4. Migra t ion  rou tes  o f  b l u e f i s h  over 1 year  o ld .  



f r o m  shore.  The d e p t h  a t  wh ich  
spawning o c c u r s  i s  n o t  known. 

I n  t h e  M i d d l e  A t l a n t i c  Region,  
s i g n i f i c a n t  n u h e r s  o f  summer-spawni ng 
a d u l t  b l u e f i s h  t h a t  have a p p a r e n t l y  
comp le ted  spawning move i n s h o r e  i n t o  
bays and i n l e t s  o f  Long I s l a n d  Sound 
and t h e  New Je rsey  c o a s t  d u r i n g  J u l y  
and August ( F i g u r e  4b; Lund and 
Ma1 t e z o s  1970).  I n  t h e  South  A t l a n t i c  
Region, younger  b l u e f i s h  (aged < 2  
y e a r s  f o r  s p r i n g  spawners and aged 
b e t w e n  1 and 2  y e a r s  f o r  summer 
spawners) i n h a b i t  nea rsho re  a r e a s  
d u r i n g  t h e i r  s o u t h e r l y  m i g r a t i o n  i n  
f a l l  and w i n t e r  ( F i g u r e s  3a, 4a, 4b; 
W i l k  1977) .  

Eggs and La rvae  

Female b l u e f i s h  w e i g h i n g  1.9-2.7 
kg  c o n t a i n e d  600,000-1,400,000 eggs 
( L a s s i  t e r  1962) .  F e r t i  1  i z e d  eggs a r e  
s p h e r i c a l ,  0.9-1.2 mm i n  d i a m e t e r ,  and 
have an o i l  g l o b u l e  o f  0.22-0.30 mm. 
I n  1  a b o r a t o r y  s t u d i e s ,  eggs hatched 
a f t e r  46-48 h  a t  20 O C ,  and new ly  
ha tched  l a r v a e  were 2.0-2.2 mm t o t a l  
l e n g t h  ( T L )  (Deuel  e t  a l .  1966) .  
K e n d a l l  and Wal f o r d  (1979)  c o l  l e c t e d  
l a r v a e  as s m a l l  as 3  mm s t a n d a r d  
l e n g t h  (SL)  i n  o u t e r  c o n t i n e n t a l  s h e l f  
w a t e r s  o f  t h e  South  A t l a n t i c  Region.  
D e t a i  1  ed d e s c r i p t i o n s  o f  embryon ic  and 
e a r l y  l a r v a l  s tages  o f  b l u e f i s h  were 
p u b l i s h e d  by  Deuel e t  a l .  (1966) ;  
Norc ross  e t  a l .  ( 1974)  d e s c r i b e d  
development f r o m  t h e  s t a g e  i m m e d i a t e l y  
a f t e r  y o l k  sac a b s o r p t i o n  t o  t h e  e a r l y  
j u v e n i l e  s t a g e  a t  17 mm SL. 

D u r i n g  s p r i n g ,  c o n c e n t r a t i o n s  o f  
l a r v a e  i n  t h e  South  A t l a n t i c  Reg ion 
were g r e a t e s t  o f f  t h e  New R i v e r ,  N o r t h  
Caro l  i n a ,  and C h a r l e s t o n ,  South  
C a r o l i n a ,  nea r  t h e  o u t e r  edae o f  t h e  
c o n t i n e n t a l  s h e l f  ( K e n d a l l  and W a l f o r d  
1979) .  These 1  a r v a e  a p p a r e n t l y  a r e  
c a r r i e d  n o r t h w a r d  p a s t  Cape H a t t e r a s  
b y  t h e  G u l f  Stream i n  A p r i l  and May 
( F i g u r e  3 )  and a r e  d i s p e r s e d  o v e r  t h e  
c o n t i n e n t a l  s l o p e  o f  t h e  M i d d l e  
A t l a n t i c  Reg ion ( K e n d a l l  and Wal f o r d  

1979; Smi th  1980; Powles 1981) .  
C o l l i n s  and S tender  (19871, hawever, 
p r e s e n t e d  ev idence  f o r  southward and 
seaward m i g r a t i o n  o f  b l  u e f i s h  l a r v a e  
t h a t  came f rom s p r i n g  spawning i n  t h e  
Sou th  A t l a n t i c  B i g h t .  La rvae  f r o m  t h e  
m i n o r  f a l l  and w i n t e r  spawning i n  
s o u t h e r n  w a t e r s  may f i n d  t h e i r  way 
i n s h o r e  s o u t h  o f  Cape H a t t e r a s ,  as  
i n d i c a t e d  by  t h e  presence o f  a  few 
j u v e n i l e s  t h e r e  d u r i n g  w i n t e r  (Kendal 1  
and U a l f o r d  1979; Powles 1981) .  

Morse e t  a l .  (1987) found  a  h i g h  
abundance of  l a r v a e  i n  summer on t h e  
c o n t i n e n t a l  s h e l f  o f  t h e  I l i d d l e  
A t1  a n t i c  Region. L a r v a e  spawned i n  
t h e  111"ddle A t l a n t i c  Region r e m i  n  
o f f s h o r e  u n t i l  l a t e  s u m m r  and t h e n  
a p p a r e n t l y  move southward i n  f a 1  1 .  
T h e i r  d i s t r i b u t i o n  i n  w i n t e r  i s  
unknown (Kenda l l  and Wa l fo rd  1979) .  

L a r v a l  devel  opment t a k e s  p l  ace  
i n  o u t e r  c o n t i n e n t a l  s h e l f  wa te rs ,  
p r i m a r i l y  w i t h i n  6  m  o f  t h e  su r face ,  
a t  t empera tu res  o f  18-26 "C  and 
s a l i n i t i e s  o f  30-32 p p t  ( K e n d a l l  and 
Wa l fo rd  1979) .  Larvae undergo d i e 1  
v e r t i c a l  m i g r a t i o n s ,  c o n c e n t r a t i n g  a t  
dep ths  nea r  4 m  d u r i n g  midday and a t  
t h e  s u r f a c e  a t  n i g h t  ( K e n d a l l  and 
N a p l i n  1981) .  

J u v e n i  1  es and Adul  t s  

B l u e f i s h  o f  13-17 mm SL have f u l l  
f i n  r a y  c o u n t s  and most o f  t h e  o t h e r  
c h a r a c t e r i s t i c s  o f  adu l  t s  ( L i  ppson and 
Moran 1974; N o r c r o s s  e t  a l .  1974) .  
J u v e n i l e s  f r o m  t h e  s p r i n g  spawn i n  t h e  
South  A t l a n t i c  Reg ion o c c u r  i n  o u t e r  
c o n t i n e n t a l  s h e l f  w a t e r s  o f  t h e  M i d d l e  
A t l a n t i c  Reg ion f rom A p r i l  t h r o u g h  
clune ( K e n d a l l  and W a l f o r d  1979) .  As 
i n s h o r e  w a t e r s  warm, t h e y  move 
shoreward ac ross  t h e  c o n t i n e n t a l  she1 f 
i n t o  e s t u a r i e s  between Cape May, New 
J e r s e y ,  and Long I s l a n d ,  New York,  
where t h e y  r e a c h  f o r k  l e n g t h s  (FL )  o f  
180-200 mm by  f a l l  ( W i l k  1977; F i g u r e  
3 ) .  Vyman and Conover (1987) sugges t  
t h a t  most young-o f - the -yea r  bl  u e f i s h  
i n  New York w a t e r s  come f rom t h e  
s p r i n g  spawning area.  J u v e n i l e s  f r o m  



t h e  summer spawn i n  t h e  M idd le  
A t l a n t i c  Region probably  remain a t  
sea, m i g r a t e  sou th  o f  Cape Ha t t e ras  
i n  e a r l y  fa1  1, and spend t h e  w i n t e r  
o f f shore ,  appear ing i n  t h e  sounds o f  
Nor th  Caro l ina  d u r i n g  t h e  f o l  1  owing 
s p r i n g  (Kendal 1  and Wal f o r d  1979). 

B l u e f i s h  t y p i c a l l y  reach sexual 
m a t u r i t y  by age I 1 1  a t  about  450 mm FL 
(W i l  k  1977). A d u l t s  move i n  schoo ls  
o f  s i m i l a r - s i z e d  i n d i v i d u a l s ;  these  
schools  remain 1  oose ly  assoc ia ted  t o  
fo rm l a r g e  aggrega t ions  t h a t  sometimes 
extend over  many square k i  1  ometers 
a long  t h e  c o a s t l i n e .  Movement 
p a t t e r n s  a r e  determined by severa l  
env i ronmenta l  f ac to r s ,  among which 
temperature and pho toper iod  a r e  
p robab ly  t h e  most impo r t an t  (01 l a  and 
Studholme 1971). 

I n  f a l l  and w i n t e r ,  most a d u l t  
b l u e f i s h  f rom bo th  A t l a n t i c  Coast 
s t ocks  m i g r a t e  southward and 
ove rw in te r  a l ong  t h e  e a s t  coas t  o f  
F l o r i d a .  Tagging s t u d i e s  have 
i n d i c a t e d  t h a t  t h e  southward m i g r a t i o n  
i n  f a l l  i s  c l o s e r  t o  shore than  t h e  
subsequent n o r t h e r l y  m i g r a t i o n  i n  
s p r i n g  ( W i l k  1977). Some a d u l t s  
ove rw in te r  between Cape Ha t t e ras  and 
Cape Lookout,  No r t h  Caro l  i na ,  where 
l a r g e  f i s h  (4-9 kg)  have been taken  i n  
t r a w l s  and g i l l  n e t s  f rom December 
th rough  March (J. L. Ross, No r t h  
C a r o l i n a  D i v i s i o n  o f  Mar ine F i s h e r i e s ,  
Morehead C i t y ;  pers .  comm. ) . 

GROWTH CHARACTERISTICS 

Growth r a t e  o f  l a r v a l  b l u e f i s h  i s  
i n i t i a l l y  v e r y  r a p i d  b u t  decreases 
a f t e r  about  3 days. Deuel e t  a1 . 
(1966), who determined growth r a t e s  
f o r  Long I s l a n d  b l u e f i s h  l a r v a e  f rom 
eggs t h a t  were f e r t i l i z e d  and hatched 
i n  a  l a b o r a t o r y ,  r e p o r t e d  average 
t o t a l  l e n g t h s  o f  2.1 mm a t  ha tch ing ,  
2.8 mm on day 1, 3.0 mm on day 2, 3.2 
mm on day 3, and 3.3 mm on day 4. 
Growth r a t e s  f o r  l a b o r a t o r y  r ea red  
f i s h ,  however, may n o t  be r ep re -  
s e n t a t i v e  o f  growth a t  sea. 

No da ta  on growth o f  j u v e n i l e  
b l u e f i s h  have been publ  ished, 
b u t  some i n f o r m a t i o n  i s  a v a i l a b l e  on 
j u v e n i l e  s i z e s  a t  d i f f e r e n t  t imes o f  
t h e  yea r  f rom c o l l e c t i o n s  taken  i n  t h e  
M idd le  and South A t l a n t i c  Regions. 
Spring-spawned f i s h  c o l l e c t e d  i n  
M idd le  A t l a n t i c  Region e s t u a r i e s  were 
25-35 mm FL d u r i n g  summer and grew t o  
about 200 mm FL by f a l l .  Summer- 
spawned f i s h  were about  230 mm FL when 
c o l l e c t e d  i n  Nor th  Caro l  i n a  wa te rs  t h e  
f o l l o w i n g  s p r i n g  and about  290 mm FL 
i n  f a l l  ( W i l k  1977). Male and female 
b l u e f i s h  grow a t  about  t h e  same r a t e  
(Hamer 1959; Richards 1976). Von 
B e r t a l  a n f f y  growth equa t ions  have 
been developed f o r  b l u e f i s h  c o l l  e c t ed  
f rom No r t h  Caro l  i n a  ( Lass i  t e r  1962) 
and from South C a r o l i n a  t o  sou thern  
F l o r i d a  (Barger ,  unpubl i shed  MS ) , b u t  
d i f f e r e n c e s  i n  ag ing  techniques and 
s t ocks  sampled make comparisons 
d i f f i c u l t .  W i  1  k  (1977) publ  i shed  t h e  
most comprehensive summary o f  age and 
growth o f  b l u e f i s h  a long  t h e  A t l a n t i c  
seaboard (Tab le  1). 

Length-weight  r e l a t i o n s h i p s  f o r  
No r t h  Ca ro l i na  b l u e f i s h  a re  s i m i l a r  t o  
those f o r  b l u e f i s h  c o l l e c t e d  from 
South Caro l  i n a  t o  sou thern  F l o r i d a .  
Equat ions u s e f u l  f o r  p r e d i c t i n g  we igh t  
(W, i n  grams) f rom f o r k  l e n g t h  (mm) 
a r e  

f o r  f i s h  c o l l e c t e d  o f f  No r t h  C a r o l i n a  
( L a s s i t e r  1962) and 

f o r  f i s h  c o l l e c t e d  i n  South Ca ro l i na ,  
Georgia,  and F l o r i d a  (Barger ,  
unpubl ished MS ) .  W i l k  e t  a l .  (1978) 
r e p o r t e d  t h e  p r e d i c t i v e  equa t i on  f o r  
b l u e f i s h  c o l l e c t e d  i n  t h e  New York 
B i g h t  as 



Table 1. Average s i z e  o f  b l u e f i s h  o f  
d i f f e r e n t  ages c o l l  ected from Rhode 
I s l a n d  t o  F lo r i da ,  1963-68 (W i l k  
1977). Averages were based on about 
25,000 determinat ions o f  age (us ing  
sca les)  and 7,500 measurements o f  
weight.  

Age Fork l e n g t h  Weight 
(cm) ( kg )  

V I I I  
I X 

X 
X I  

X I  I 
XI11 

X I V  

THE FISHERY 

The rec rea t i ona l  ca tch  o f  b lue-  
f i s h  i n  t he  South A t l a n t i c  Region 
general l y  exceeds the  commercial 
catch. I n  1983, anglers caught about 
10 m i l l i o n  b l u e f i s h ,  o f  which 8.2 
m i l l i o n  were from Nor th  Carol ina,  1.4 
m i l l i o n  were from F lo r i da ,  0.2 m i l l i o n  
were from South Carol ina,  and 0.2 
m i l l i o n  were from Georgia (NMFS 1985). 
The 1979 commercial harves t  i n  t h e  
South A t l a n t i c  Region was l e s s  than 5 
m i l l  i o n  1 b. The dependence of a d u l t  
b l u e f i s h  on nearshore h a b i t a t s  i s  
r e f l e c t e d  by t h e  areas f rom which most 
o f  t h e  rec rea t i ona l  catch was taken; 
60% o f  t he  harves t  came from areas 
w i t h i n  5 km o f  t h e  shore. Catches 
from p r i v a t e  o r  c h a r t e r  boats 
accounted f o r  about 69% o f  t h e  t o t a l  
b l u e f i s h  catch, and catches f rom shore 
accounted f o r  about 31% (NMFS 1985). 

5.8 
6.3 Commercial land ings  o f  b l u e f i s h  

increased cons iderab ly  i n  t he  l a t e  6.8 
1970's and e a r l y  19808s, p r i m a r i l y  due 7.3 

7.6 t o  increased catches i n  Nor th  Caro l ina  
8.0 (Table 2 ) .  Dur ing t h e  e a r l y  19701s, 
8.4 long-haul se ine fishermen i n  Pam1 i c o  

Sound and the  Outer Banks landed most 
o f  t h e  Nor th  Caro l ina  catch, b u t  
p r i ces  were l e s s  than $0.10 per  1 b. 
Most of t h e  increase i n  harves t  has 
come from o f f s h o r e  g i l l n e t  catches 

Table 2. Reported commercial b l u e f i s h  land ings  and values, 1976-81 (M id -A t l an t i c  
F ishery Management Counci 1 1982). 

Commercial landings (thousands o f  l b )  

Nor th  South F l  o r i d a  Value 
Year Carol i na Carol i n a  Georgia (E. coas t )  To ta l  ( pe r  l b )  



( J .  L. Ross, Nor th  Ca ro l i na  D i v i s i o n  
o f  Mar ine F i she r i es ,  Morehead City; 
pers.  comm.) and f rom t h e  w i n t e r  
t r a w l  f i s h e r y ,  which e x p l o i t s  a  
v a r i e t y  o f  p e l a g i c  species ( S t r e e t  
1983). The bu l k  o f  t h e  commercial 
b l u e f i s h  ha rves t  i s  composed o f  age 
I - I V  f i s h  ( W i l k  1977), b u t  many age 
V - V I I  f i s h  a r e  taken commerc ia l ly  
from Chesapeake Bay southward t o  Cape 
Lookout, Nor th  Ca ro l i na  ( J .  L. Ross, 
No r th  Ca ro l i na  D i v i s i o n  o f  Mar ine 
F i she r i es ,  Morehead City; pers. 
comm. ) . Data on b l  u e f  i s h  abundance, 
m o r t a l i t y  r a t e s ,  r ec ru i tmen t ,  and 
o t h e r  s tock  c h a r a c t e r i s t i c s  t h a t  
would be he lp fu l  i n  making management 
dec i s i ons  a r e  n o t  a v a i l a b l e  ( W i l k  
1977). 

ECOLOGICAL ROLE 

The f eed ing  ecology o f  l a r v a l  
and p o s t l a r v a l  b l u e f i s h  i s  n o t  w e l l  
known. The o n l y  pub l i shed  account 
(Kenda l l  and Nap1 i n  1981) i n d i c a t e d  
t h a t  l a r v a l  b l u e f i s h  a t e  mos t l y  
copepods, b u t  a l s o  fed on c ladocerans 
and i n v e r t e b r a t e  eggs. Lass i t e r  
(1962) r epo r t ed  t h a t  t h e  d i e t  o f  
j u v e n i l e  b l u e f i s h  from Nor th  Caro l  i n a  
cons i s t ed  of 18% i n v e r t e b r a t e s  
(shr imp,  Penaeus spp., and squid, 
Lo1 i o spp,)and 82% ve r t eb ra tes  

predominant ly  7- p i n f  i s h ,  Lagodon 
rhomboides , and s i  1  vers ides  , Menid ia 
~ P P .  

A d u l t  b l u e f i s h  a r e  v i s u a l  
feeders and a r e  most a c t i v e  d u r i n g  
d a y l i g h t  ( O l l a  e t  a l .  1970; O l l a  and 
Studholme 1971, 1978). They a r e  p re -  
dominan t l y  p i sc i vo rous ;  i n v e r t e b r a t e s  
p l a y  a  p r o g r e s s i v e l y  sma l l e r  r o l e  i n  
t h e  d i e t  as age o f  t h e  f i s h  increases 
(Lass i  t e r  1962; Naughton and Sal oman 
1984). Impo r tan t  p rey  i n  No r th  Caro- 
l i n a  i nc l uded  o t h e r  b l u e f i s h ;  b u t t e r -  
f i s h ,  P e p r i l u s  t r i acan thus ;  harves t -  
f i s h ,  - P. a lep ido tus ;  anchovies, 
Anchoa spp. ; seat rou t ,  Cynoscion 
spp.; spot,  Leiostomus xanthurus; and 

A t1  a n t i c  menhaden, B r e v o o r t i a  t rannus 
( L a s s i t e r  1962). Naughton and 5- Sa oman 
(1984) descr ibed  the-  food h a b i t s  o f  
283 b l u e f i s h  c o l l e c t e d  a long  No r th  and 
South Ca ro l i na  i n  1977-1981; a  p r e f e r -  
ence f o r  schoo l i ng  coas ta l  f i s h  
species was ev iden t - - the  most common 
p rey  i n c l  uded Sciaenidae, C l  upeidae, 
Mug i l i dae ,  and Engraul idae.  A  l i s t  
o f  t h e  known food o f  b l u e f i s h  c o l l e c -  
t e d  a long  t h e  e n t i r e  A t l a n t i c  coas t  
con ta ined  16 i n v e r t e b r a t e  and 67 
v e r t e b r a t e  species (W i l  k  1977). 

Only  l a r g e  p reda to rs ,  such as 
sharks ( p a r t i c u l a r l y  mako sharks, 
I su rus  spp.) , tunas, sword f i sh  
( X i p h i a s  g l a d i u s ) ,  and wahoo 
(Acanthoc bium s o l a n d e r i )  p rey  on 
a&. Poss ib l e  compet i to rs  
a r e  spanish mackerel ,  Scomberomorus 
macul a tus;  k i n g  mackerel  , S. c a v a l l  a; 
s t r i p e d  bass, Morone s a x a t i l  i s m e  
weakf ish,  Cynoscion r e  a1 i s ;  A t l a n t i c  
bon i t o ,  Sarda sarda; %r an i t t l e  tunny, 
Euth n n u s 1 G a t u s  (C.S. Manooch, -5- Nationa Mar ine F i s h e r i e s  Serv ice,  
Southeast F i s h e r i e s  Center,  Beaufo r t ,  
Nor th  Caro l  i na ; pers . comm. ) . 
ENVIRONMENTAL REQUIREMENTS 

Temperature and S a l i n i t y  

Newly spawned b l u e f i s h  1  arvae 
have been found i n  t h e  South A t l a n t i c  
Region j u s t  shoreward o f  t h e  G u l f  
Stream a t  temperatures o f  20-26 "C and 
s a l i n i t i e s  o f  35-38 p p t  (Kendal 1  and 
Wal f o r d  1979; Pow1 es 1981). Spawning 
i n  t h e  Midd le  A t l a n t i c  Region occurs 
a t  s l i g h t l y  lower  temperatures o f  
17-24 "C and s a l i n i t i e s  o f  30-32 p p t  
(Norcross e t  a l .  1974; Kendal l  and 
Wal ford 1979; Smith 1980). B l u e f i s h  
up t o  about 250 mm TL r e q u i r e  temper- 
a tu res  h i g h e r  than 10 "C f o r  s u r v i v a l  
(Lund and Ma1 tezos 1970), b u t  a d u l t s  
may be a b l e  t o  s u r v i v e  b r i e f  exposures 
t o  temperatures as low as 7.5 "C ( W i l k  
1977). A d u l t s  h e l d  i n  a  l a b o r a t o r y  
were a b l e  t o  s u r v i v e  temperatures as 
h i g h  as 30.4 "C ( O l l a  and Studholme 
1971). I n  no r t heas t  and e a s t  c e n t r a l  

9  



F lo r i da ,  a d u l t s  occur  i n  nearshore 
areas where temperatures exceed 27 " C  
f o r  prolonged per iods (Padget t  1970). 

Dissolved Oxyqen 

Data desc r i b i ng  e f f e c t s  o f  d i s -  
so lved oxygen concent ra t ion  on b lue-  
f i s h  a re  n o t  ava i l ab le .  However, two 
s i t u a t i o n s  where b l u e f i s h  avoided 
areas o f  low d i sso l ved  oxygen have 
been repor ted.  One r e p o r t  comes f rom 
observat ions o f  small  b l u e f i s h  prey ing  
on spawning A t l a n t i c  s i l v e r s i d e s ,  
Menidia menidia (Middaugh e t  a l .  
1981).   is solved oxygen concent ra t ion  
was lowest  ( l e s s  than 1 mg/ l )  i n  t he  
area o f  most i n tense  spawning; 
b l u e f i s h  penetrated no f u r t h e r  than 
the  4 mg/l i sop le th .  I n  another case, 
a d u l t  b l u e f i s h  were absent from areas 
o f  t he  New York B i g h t  having depressed 
d isso lved oxygen du r i ng  summer, b u t  
s p e c i f i c  oxygen l e v e l s  avoided were 
n o t  determined (Azarovi  t z  e t  a1 . 
1979). 

Depth 

B l u e f i s h  a re  seldom found beyond 
the  con t i nen ta l  s h e l f ,  b u t  j uven i l es  
and a d u l t s  occupy nearshore h a b i t a t s  
as shal low as 0.15 m (De Sylva 1976). 

A b l u e f i s h  can secre te  gas i n t o  i t s  
swim bladder a t  t he  f a s t e s t  r a t e  known 
f o r  any f i s h ;  consequently i t  can 
r a p i d l y  change depths over  a l a r g e  
range (Bent ley  and Wi ley 1982). 

Water Movement and T u r b i d i t y  

A d u l t  b l u e f i s h  f o r ced  t o  swim 
aga ins t  water  cu r ren ts  i n  a l a b o r a t o r y  
system mainta ined speeds o f  4.0 t o  4.6 
body lengths  per  second f o r  a t  l e a s t  
30 min. A t  in te rmed ia te  and h igh  
swimming v e l o c i t i e s ,  b l u e f i s h  can 
s h i f t  t o  ram g i l l  v e n t i l a t i o n ,  
t r a n s f e r r i n g  t he  workload o f  v e n t i -  
l a t i o n  from the  b ranch ia l  t o  the  
swimming musculature. Th is  t r a n s f e r  
r e s u l t s  i n  s i g n i f i c a n t  metabo l ic  
savings du r i ng  r a p i d  swimming 
(Freadman 1979). B l u e f i s h  a re  power- 
f u l  swimmers and can swim i n  
t u r b u l e n t  waters. Og i l  vy and Dubois 
(1981) determined t h a t  tu rbu lence 
in t roduced i n t o  a swimming chamber d i d  
n o t  reduce the  f i s h ' s  maximum swimming 
speed. 

T u r b i d i t y  may a f f e c t  b l u e f i s h  
feeding.  A d u l t  b l u e f i s h  a re  v i s u a l  
feeders ( O l l a  e t  a1 . 1970), and 
anglers a re  u s u a l l y  more successfu l  
when water  i s  r e l a t i v e l y  c l e a r  than 
when i t  i s  t u r b i d  (Padget t  1970). 
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