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PREFACE 

This 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  spo r t ,  commercial, o r  eco log ica l  importance. The p r o f i l e s  
a re  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 he  species and t o  descr ibe how popu la t ions  o f  t he  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 sec t ions  on taxonomy, 1 i f e  h i s t o r y ,  eco log i ca l  r o l e ,  environmental 
requirements, and economic importance, i f  app l icab le .  A t h r e e - r i n g  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 a r e  prepared. 
Th is  p r o j e c t  i s  j o i n t l y  planned and f inanced by the  U.S. Army Corps o f  Engineers 
and the  U.S. F i sh  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 
the f o l l o w i n g  addresses. 

I n fo rma t ion  Trans fer  S p e c i a l i s t  
Nat iona l  Wetlands Research Center 
U.S. F i sh  and W i l d l i f e  Serv ice 
NASA-Slidell Computer Complex 
1010 Gause Boulevard 
S l i d e l l ,  LA 70458 

U. S. Army Engi neer 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 
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CONVERSION TABLE 

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

M u l t i p l y  

m i l l i m e t e r s  (mm) 
c e n t i m e t e r s  (cm) 
meters  (m) 
meters  (m) 
k i  1  ometers (km) 
k i l o m e t e r s  (km) 

square meters  (m2) 10.76 
square k i  1  ometers ( km2) 0 .3861 
hec ta res  (ha) 2 .471  

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

m i l l i g r a m s  (mg) 
grams (g)  
k i  1  ograms ( k g )  
m e t r i c  t o n s  ( t )  
m e t r i c  t o n s  ( t)  

k i l o c a l o r i e s  ( k c a l )  
C e l s i u s  degrees ( O C )  

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

i nches  25.40 
i nches  2 .54  
f e e t  ( f t )  0.3048 
fathoms 1 .829  
s t a t u t e  m i l e s  (m i )  1.609 
n a u t i c a l  m i l e s  (nmi)  1.852 

square f e e t  ( f t 2 )  
square mi 1  es (mi 2, 

ac res  

g a l l o n s  ( g a l )  
c u b i c  f e e t  ( f t 3 )  
a c r e - f e e t  

ounces (oz)  
ounces (oz)  
pounds ( l b )  
pounds ( l b )  
s h o r t  t o n s  ( t o n )  

B r i t i s h  the rma l  u n i t s  ( B t u )  
F a h r e n h e i t  degrees (OF) 

To O b t a i n  

i nches  
i nches  
f e e t  
fathoms 
s t a t u t e  m i l e s  
n a u t i c a l  m i l e s  

square f e e t  
square m i l e s  
ac res  

g a l  1  ons 
c u b i c  f e e t  
a c r e - f e e t  

ounces 
ounces 
pounds 
pounds 
s h o r t  t o n s  

B r i t i s h  thermal  u n i t s  
F a h r e n h e i t  degrees 

m i l l i m e t e r s  
c e n t i m e t e r s  
meters  
me te rs  
k i  1  ometers 
k i l o m e t e r s  

square meters  
square k i l o m e t e r s  
hec ta res  

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

m i l l i g r a m s  
grams 
k i  1  ograms 
m e t r i c  t o n s  
m e t r i c  t o n s  

k i l o c a l o r i e s  
Cel s i  us degrees 
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Figure 1. Black sea bass (from Goode 1884). 

BLACK SEA BASS 

S c i e n t i f i c  name .......... Centro r i s t i s  
s t r i a t a  (Linnaeus) (Fig* 

P r m  common name.. ..... .Black sea 
bass (Robins e t  a l .  1980) 

Other comnon names.. ....... .Blackfish, 
b lack  bass, b lack  w i l l  (Smith 1907) 

Class.. .................. .Osteichthyes 
Order ..................... Perciformes 
Fami 1 y.. .................... Serranidae 

Geographic range: The b lack  sea bass, 
s t r i a t a  s t r i a t a ,  oc- 
m i c  coast  from 

Cape cod; Massachusetts, t o  Cape 
Canaveral , F l o r i d a  (F igure  2), and 
occas iona l ly  as f a r  south as the  
F l o r i d a  Keys (Fischer 1978). A sub- 
species, C. s. melana, occurs along 
the  e a s t z r n  a n d r t h e r n  coastal  
areas o f  t he  Gu l f  o f  Mexico. Two 

populat ions o f  b lack  sea bass may 
occur a long the  A t l a n t i c  coast, 
separated a t  Cape Hatteras, North 
Carol i na (Mercer 1978). 

MORPHOLOGY/IDENTI FICATION AIDS 

The f o l  1 owing desc r ip t i on  was 
given by M i l l e r  (1959) : Dorsal X, 11; 
anal 111, 7; t o t a l  g i l l  rakers  p lus  
tuberc les  usua l l y  22-28 (20-29). lower 
l imb usua l l y  14 t o  18 (14-19); scales 
large,  1 a t e r a l  1 i n e  scales 47 (46-49). 
Body robust, t he  back somewhat e le -  
vated a n t e r i o r l y ;  head 1 arge; snout 
moderately pointed; mouth large,  
obl ique. Spinous and s o f t  dorsal  f i n s  
continuous, males having the  not ice-  
ab l y  h igher f i n s ;  caudal f i n  rounded 
i n  juven i les ,  t r i l o b e d  and w i t h  
one upper r a y  extended i n  adul ts .  

1 
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NORTH CAROLINA 

SOUTH CAROLINA 

MILES 
0 

KILOMETERS 

A Tl A N TIC OCEAN 

Figure 2. Distr ibut ion o f  black sea bass along the South At lan t ic  coast. 
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Breeding ma1 es develop an adipose hump 
on the nape. 

Color i n  l i f e :  smoky gray, dusky 
brown, o r  blue-black above, s l i g h t l y  
pa le r  below; centers o f  scales pale 
b lue o r  white, forming 1 ong i tud ina l  
s t r i p e s  along back and sides; sides 
sometimes mot t led  o r  w i t h  dark and 
1 i g h t  v e r t i c a l  crossbars. Breeding 
males w i t h  v i v i d  hues of f luorescent  
b lue and green around eyes and 
nape; females are  l i g h t e r  and brownish 
o r  gray-bl ue ins tead o f  blue-black 
(Hardy 1978). L ink  (1980) described 
four j u v e n i l e  c o l o r  phases: an o v e r a l l  
1 i g h t  g ray ish  phase peppered w i t h  
small dark spots; a dark phase w i t h  
d u l l  wh i te  spots; a s t r i p e d  phase w i t h  
a s i n g l e  ho r i zon ta l  dark s t r i pe ;  and a 
barred phase w i t h  s i x  v e r t i c a l  bars. 

The A t l a n t i c  subspecies o f  b lack 
sea bass d i f f e r s  from Gu l f  o f  Mexico 
subspecies i n  the  f o l l o w i n g  d e t a i l s :  
g i l l  rakers and tuberc les  usua l l y  25 
t o  26, ins tead o f  22-24; pec tora l  rays 
18 o r  19, ins tead o f  17 o r  18; jaw 
usua l ly  16% o r  17% o f  standard length, 
instead o f  18%-19%; b lack  spot  a t  base 
o f  l a s t  dorsal  spines d i s t i n c t  i n  
juveni les,  r a t h e r  than i n d i s t i n c t  t o  
almost absent; dark b lotches on jaws 
usua l ly  absent i n  young. Bortone 
(1977), who compared the osteology of - - 
three. species of Centro r i s t i s ,  found 
no obvious osteo l-3-r oqica i f f e rences  
between C. 2. s t d a t a  and - C. - s. 
me1 ana. 

Other species o f  Centro r i s t i s  
d i f f e r  i n  beinq v e r . ~  pa * e t o  w i t e  
w i th  seven d i f h s e  t o '  d i s t i n c t  dark 
v e r t i c a l  bars on side, f i n s  pale, so f t  
dorsal and caudal w i t h  dark t o  i n k y  
spots (Mi l  1 e r  1959). 

REASON FOR INCLUSION I N  THE SERIES 

The black sea bass i s  a valuable 
commercial and recreat iona l  f i s h  along 
the South At1 a n t i c  coast. Comnercial 
landings increased sharply a f t e r  1960 
due t o  the development o f  a f i s h e r y  

u s i n  ba i ted  w i re  crab t raps  (Rivers 
19663. Black sea bass comprises the  
bu lk  of the  North Carol ina cha r te r  
boat catch o f  r e e f  f i shes  (Manooch 
e t  a l .  1981) and i s  probably second i n  
importance t o  red porgy (Pa rus  

i n  the  inshore c a t c h  
W A a  headboats ( spo r t  f i s h i n g  
boats having a passenger capac i ty  o f  
30-75 anglers)  (Huntsman 1976). 
Management regu la t ions  f o r  b lack sea 
bass caught i n  the Fishery Conserva- 
t i o n  Zone ( t h e  area i n  which the  
Uni ted States asserts exc l  us ive  
f i s h e r y  management a u t h o r i t y  and which 
extends seaward from 3 t o  200 nm) 
were es tab l ished i n  the  Fishery 
Management Plan f o r  t he  snapper- 
grouper f i s h e r y  o f  t he  South A t l a n t i c  
Region (Anonymous 1983). A minimum 
s i z e  l i m i t  o f  203 mm TL ( 8  inches) 
was adopted fo r  b lack sea bass on the  
basis o f  a y i e l  d-per-recrui t ana lys is  
t h a t  i nd i ca ted  t h e  harvest  i s  l ess  
than the maximum possible. 

LIFE HISTORY 

Spawning 

Black sea bass are  protogynous 
hermaphrodites. Most i n d i v i d u a l  s  
func t i on  f i r s t  as females, undergo 
sexual succession, and become 
funct ional  males (Lavenda 1949). 
The process o f  sexual succession was 
described from h i s t o l o g i c a l  s tud ies  o f  
t he  gonads (Lavenda 1949; Reinboth 
1965; Mercer 1978; Wenner e t  a l .  
1986). Bands o f  t e s t i c u l a r  precursor 
c e l l s  a re  found i n  var ious stages o f  
development i n  the  ovar ian wa l l  . 
Sexual t r a n s i t i o n  begins i n  the  
pos te r io r  reg ion o f  the  ovary and the  
p r o l i f e r a t i o n  of t e s t i c u l a r  t i s s u e  
proceeds forward. 

Spawning of b lack sea bass ex- 
tends from January t o  June o f f sho re  i n  
the  South A t l a n t i c  region, peaking 
from March t o  May (Cupka e t  a l .  1973; 
Mercer 1978; L ink  1980; Wenner e t  
a1 . 1986). Minor spawning occurs i n  
September and October. Spawning 
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occurs l a t e r  i n  the  northern p a r t  o f  
the  range. The frequency o f  occurence 
o f  t r a n s i t i o n a l  i n d i v i d u a l s  increases 
a f t e r  both spawning periods, i n d i c a t -  
i n g  t h a t  sexual succession i s  primar- 
i l y  a post-spawning process (Mercer 
1978; Wenner e t  a l .  1986). 

Black sea bass mature between age 
I and I V  (Mercer 1978; L ink  1980; 
Wenner e t  a l .  1986). Wenner e t  a l .  
(1986) repor ted t h a t  the  percentages 
o f  females t h a t  were mature were 0 a t  
age 0, 48.4 a t  age I, 90.3 a t  age 11, 
99.1 a t  age 111, and 100 a t  a l l  o l d e r  
ages. The smal lest  observed mature 
females and males were 90-110 mn and 
100-110 mm SL, respec t i ve l y  (Mercer 
1978; Wenner e t  a l .  1986). L ink  
(1980) repor ted t h a t  a l l  females o f  
ages I and I 1  c o l l e c t e d  a t  depths 
<12 m were imnature, whereas some 
females o f  ages 1-111 c o l l e c t e d  a t  
depths >12 m were mature, and a l l  age 
I V  females were mature. 

Sex r a t i o s  o f  b lack  sea bass 
d i f f e r  s i g n i f i c a n t l y  from 1:l i n  favor  
of females a t  t he  smal ler  s izes  and 

younger ages (Mercer 1978; Waltz e t  
a l .  1979; L ink  1980; Wenner e t  
a l .  1986). An increased frequency o f  
males occurs between 200 and 240 mn SL 
and ages I V  and V. I n d i v i d u a l s  
undergoing sexual succession ranged i n  
l eng th  from 118 t o  327 mn SL and f rom 
ages I t o  V I I I ;  modes were a t  200 mn 
SL and age 111. 

Fecundity and Eggs 

Fecundity r e l a t i o n s h i p s  f o r  South 
A t l a n t i c  b lack sea bass were deter-  
mined by Cupka e t  a l .  (1973), L ink  
(1980), and Wenner e t  a l .  (1986) and 
by Mercer (1978) f o r  Middle A t l a n t i c  
f i s h  (Table 1). Estimates o f  fecun- 
d i t y  ranged from 17,000 i n  a f i s h  o f  
108 mn SL (age 11) t o  1,050,000 i n  a 
f i s h  o f  438 mm SL o f  undetermined age 
(Wenner e t  a l .  1986). Fecundity was 
s i g n i f i c a n t l y  r e l a t e d  t o  length, 
weight, and age. 

Black sea bass eggs a re  pelagic,  
are 0.9-1.0 mm i n  diameter and hatch 
i n  about 75 h a t  16 "C (Wilson 1891; 
Smith 1907). Eggs from a r t i f i c i a l l y  

Table 1. Fecundity r e l a t i o n s h i p s  f o r  South A t l a n t i c  b lack sea bass, where 
n=sample size, F=fecundity, SL=standard l eng th  (mn) , TL=total  l eng th  (mm), W= 
weight (g) , and A=age. 

Size 
Reference n Fecundity r e l a t i o n s h i p  r range No. o f  eggs 

(mn SL) 

Cupka e t  a l .  18 l o g  F = 0.308 + 1.973 l o g  SL 0.67 139-250 29,770-121,500 
f 19731 . --  -, 

l o g  F = 3.349 + 0.629 l o g  W 0.69 
l o g  F = 4.543 + 0.784 l o g  A 0.70 

L ink  18 l o g  F = -2.10 + 3.03 l o g  SL 0.94 137-335 26,938-370,443 
(1980) 

Wenner e t  a l .  115 l o g  F = -0.309 + 2.318 l o g  SL 0.65 108-438 17,000-1,050,000 
(1986) l o g  F = -0.605 + 2.335 l o g  TL 0.62 

l o g  F = 3.057 + 0.822 l o g  W 0.65 
l o g  F = 4.529 + 0.913 l o g  A 0.33 
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spawned g u l f  b l ack  sea bass (C. s. 
melana) ha t ch  i n  about 38 h a f t &  
f e r t i l i z a t i o n  a t  23 "C under an 11 h 
pho toper iod  (Hoff  1970). 

Larvae 

L i t t l e  i s  known o f  t h e  e a r l y  l i f e  
h i s t o r y  o f  b l ack  sea bass. Larvae 
(2-13 mm) have been c o l l e c t e d  f rom 
June t o  November between Sandy Hook, 
New Jersey, and Cape Lookout, Nor th  
Ca ro l i na  (Kendal l  1972). The l a r v a e  
were c o l l e c t e d  i n  tows f rom t h e  
su r f ace  t o  a depth o f  33 m, 4 t o  82 
km f rom shore where water  depths 
ranged f rom 15 t o  51  m. The p e l a g i c  
ex i s t ence  o f  t h i s  f i s h  i s  sho r t .  
Larvae l onge r  than  13 mm SL were n o t  
c o l  1 ected, presumably because t hey  
become demersal o r  e s t u a r i n e  near  t h a t  
s i ze .  I t  i s  n o t  known what p a r t  o f  
t h e  p o p u l a t i o n  remains a t  sea, n o r  
a r e  t h e  rou tes  and mechanisms o f  
1 a r v a l  t r a n s p o r t  known. Kendal 1 
(1972) descr ibed  armature, body shape, 
development o f  m e r i s t i c  characters ,  
and pigment p a t t e r n s  o f  l a r v a e  2.1 t o  
13.0 mm SL. 

Juven i l es  

J u v e n i l e  b l a c k  sea bass occur  i n  
s a l i n e  areas o f  e s t u a r i e s  a long  t h e  
coas t  f rom F l o r i d a  t o  Massachusetts 
(Kendal l  1977) and i n  o f fshore  areas 
(Cupka e t  a l .  1973). L i n k  (1980) 
r e p o r t e d  t h a t  young-of- the-year (30-50 
mm SL) appeared on i nsho re  j e t t i e s  i n  
l a t e  May and e a r l y  June. W i t h i n  
es tua r i es ,  j u v e n i l e s  a r e  found around 
j e t t i e s ,  p i e r s ,  wrecks, and s h e l l  
bot tom such as o y s t e r  r ee f s .  

B lack  sea bass have been c o l -  
l e c t e d  y e a r  round i n  Nor th  Ca ro l i na  
e s t u a r i e s  a t  s a l i n i t i e s  of 1 t o  36 p p t  
and temperatures o f  6 t o  29 "C ( L i n k  
1980; Schwartz e t  a l .  1981). I n  South 
Caro l  i n a  e s t u a r i e s  j u v e n i l e s  (20-140 
rn SL) were found a t  s a l i n i t i e s  o f  
8.8 t o  37.8 p p t  and temperatures o f  
5.6 t o  30.4 "C, ma in l y  f r om J u l y  t o  
November (Cupka e t  a1 . 1973). Dahl-  

be rg  (1972) c o l  1 ec ted  young-of-the- 
yea r  b l a c k  sea bass throughout  t h e  
t h e  y e a r  i n  t h e  lower  reaches o f  a 
Georgia es tuary ,  mos t l y  over  she1 1 
bottom. I n  t h e  St.  Johns River ,  
F l o r i da ,  Tagatz (1967) c o l l e c t e d  j u -  
v e n i l e s  (28-71 mm FL) i n  June and J u l y  
a t  14.5 t o  24.7 p p t  and 26.6 t o  
27.4 "C. He c o l l e c t e d  l a r g e r  i n d i v i d -  
u a l s  (91-176 mm FL) i n  February, 
March, and November a t  s a l i n i t i e s  of 
7.7-13.1 p p t  and 11.0-17.4 "C. 

Adu l t s  

A d u l t  b l ack  sea bass a r e  found i n  
o f f s h o r e  areas i n  depths o f  10 t o  120 
m; however, most a r e  a t  20 t o  60 m 
(S t ruhsaker  1969; Bearden and McKenzie 
1971; Cupka e t  a l .  1973; Grimes e t  a l .  
1982; Chester e t  a l .  1984; Sedberry 
and Van Dolah 1984; Parker  and Ross 
1986). 

B lack  sea bass a r e  m i g r a t o r y  i n  
t h e  n o r t h e r n  p a r t  o f  t h e i r  range, 
whereas sou th  of Cape Hat teras,  Nor th  
Caro l ina ,  t hey  a r e  appa ren t l y  r e s i -  
dents  i n  g i v e n  areas y e a r  round. I n  
t h e  M idd le  A t l a n t i c  B i g h t  b l a c k  sea 
bass move i nsho re  and nor thward i n  
s p r i n g  and o f f s h o r e  and south i n  f a l l ,  
p robab ly  due t o  changes i n  temperature 
(Pearson 1932; N e s b i t  and N e v i l l e  
1935; Musick and Mercer 1977). O f f  
South C a r o l i n a  t h e  lowes t  bottom 
temperatures recorded i n  t h e  depth 
range i n h a b i t e d  by a d u l t  sea bass a r e  
10 "C o r  h i ghe r  d u r i n g  a l l  seasons 
(Wal ford and Wicklund 1968). Tagging 
s t u d i e s  o f f  South Ca ro l i na  and a long  
t h e  eas t  coas t  o f  F l o r i d a  have 
i n d i c a t e d  t h a t  b l a c k  sea bass t h e r e  
a r e  e s s e n t i a l l y  nonmigratory  (Topp 
1963; Beaumariage 1964, 1969; 
Beaumariage and W i t t i c h  1966; Moe 
1966; Cupka e t  a l .  1973). A1 though no 
seasonal movements were observed i n  
South Ca ro l i na  waters, Cupka e t  a l .  
(1973) noted t h a t  l a r g e r  specimens 
were found i n  deep water,  which 
suggests gradual  o f f s h o r e  movements 
w i t h  i n c r e a s i n g  age; however, reduced 
f i s h i n g  p ressure  o f f s h o r e  away f rom 
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por t s  may be a fac to r .  Waltz e t  a l .  n o t  y e t  formed; they concluded t h a t  
(1979) repor ted t h a t  average age t h e  func t i ona l  l y  der ived c o r r e c t i o n  
increased w i t h  depth from 2.4 years a t  f a c t o r  used i n  t h e i r  study under- 
18-26 m t o  4.8 years a t  37-46 m. est imated the  back-cal cu l  ated 1 ength 

i n  the  younger age groups. Males were 
l a r g e r  than females a t  ages greater  

GROWTH CHARACTERISTICS than one year. 

Age and growth o f  b lack sea bass 
have been determined from o t o l i t h s  
(Cupka e t  a l .  1973; Mercer 1978; Waltz 
e t  a l .  1979; L ink  1980; Wenner e t  a l .  
1986). Analys is o f  marginal incre-  
ments i nd i ca tes  t h a t  annul us format ion 
occurs i n  A p r i l  and May. Ten age 
groups were i d e n t i f i e d  i n  t h e  South 
A t l a n t i c  B igh t  (Table 2) .  Mean back- 
ca l cu la ted  lengths a t  age were s i m i l a r  
i n  a l l  s tud ies  except t h a t  o f  Cupka e t  
a l .  (1973) and ages I and I 1  o f  Waltz 
e t  a l .  (1979). The l a r g e r  s i z e  a t  age 
found by Cupka e t  a l .  (1973) may re-  
f l e c t  t he  cond i t i on  o f  t he  populat ion 
o f  b lack  sea bass i n  the  South A t -  
l a n t i c  B igh t  before heavy e x p l o i t a t i o n  
began i n  1969. Waltz e t  a1 .(1979) ob- 
served 37 black sea bass o f  45 t o  130 
mn SL i n  which t h e  f i r s t  annulus had 

Von Ber ta l  a n f f y  growth parameters 
are shown i n  Table 3. The low e s t i -  
mates o f  K (growth c o e f f i c i e n t )  i n d i -  
cate t h a t  b lack sea bass a t t a i n s  i t s  
maximum s i ze  slowly, as do o the r  r e e f  
f i s h e s  (Huntsman and Manooch 1978). 
L ink  (1980), who used a l oga r i t hm ic  
func t i on  t o  descr ibe growth o f  b lack 
sea bass, obtained values t h a t  were 
intermediate t o  those o f  o ther  s tu-  
dies. 

Length-weight regressions f o r  
b lack  sea bass were ca l cu la ted  by 
Cupka e t  a l .  (1973), Mercer (1978), 
Waltz e t  a l .  (1979), and L ink  (1980) 
(Table 4). No sexual d i f f e rences  i n  
length-weight re1 a t i onsh i  ps were found 
i n  these studies.  Slopes and i n t e r -  
cepts were s i m i l a r  i n  a l l  s tudies.  

Table 2. Mean back-calculated lengths  (mn SL) of b lack  sea bass. 

Aoe 

Reference Sex I I 1  I 1 1  I V  V V I  V I I  V I I I  I X  X 

Cupka e t  a l .  
(1973) 

Mercer (1978) 

Waltz e t  a1 . 
(1979) 

L ink  (1980) 

Wenner e t  a l .  
(1986) 

Combined 115 164 198 230 265 305 329 

Femal e 93 143 176 199 218 208 
Ma1 e 90 145 183 215 238 269 286 294 
Combined 87 141 177 205 231 244 

Female 74 133 168 190 218 247 257 256 280 330 
Male 73 134 177 210 244 260 277 295 300 340 

Femal e 92 142 187 231 247 260 
Ma1 e 99 155 202 244 272 277 293 

Combined 88 142 180 212 244 271 283 289 296 303 
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Table 3. Estimated von Ber ta lan f f y  THE FISHERY 
parameters descr ib ing the growth o f  
b lack seabass. Commerc i a1 Harvest 

Reference to K L , 

Mercer -0.183 0.219 352 
( 1978) 

Cupka e t  a l .  -1.330 0.088 625 
(1973) 

Wenner e t  a l .  -0.201 0.231 341 
( 1986) 

ato = theore t i ca l  age a t  which length  
i s  zero 

K = r a t e  a t  which length  approaches 
the asymptote 

Loo = asymptotic length  a t  i n f i n i t e  
age. 

The f i sher ies  f o r  black sea bass 
were reviewed by Rivers (1966), Cupka 
e t  a l .  (1973), Frame and Pearce 
(1973), and Mercer (1978). I n  the 
South A t l a n t i c  reg ion black sea bass 
are mainly harvested by a t r a p  f i s h -  
ery; small amounts are caught w i th  
t raw ls  and hand 1 ines. Smith (1907) 
reported t h a t  the  f ishery  i n  the e a r l y  
1900's was p r i m a r i l y  a handline f i s h -  
ery. The t r a p  f ishery, which devel- 
oped i n  1960, operates year-round 
along the 18 m contour. Wire-mesh 
crab pots are used, ba i ted w i t h  men- 
haden, herr ing,  squid, mul let ,  spot, 
o r  croaker. Highest landings occur 
from e a r l y  w in te r  t o  spr ing due t o  i n -  
creased p a r t i c i p a t i o n  i n  the f i s h e r y  
by shrimp and spor t  fishermen. F i f -  
teen t o  40 t raps are set  s i n g l y  over 
patch reefs.  Fishing t ime ranges from 
20 t o  45 minutes f o r  each t rap.  This 
f ishery  d i f fe rs  considerably from the 
t r a p  f i s h e r y  no r th  o f  Cape Hatteras, 
North Carolina, which operates from 
May t o  December, and i n  which 400 t o  
1,500 unbaited wooden s l a t  t raps are 
set  out  f o r  the e n t i r e  season i n  

Table 4. Weight-length regressions f o r  black sea bass (loglow = a + b [loglO~~] 
where W = weight [g] and SL = standard length  [mml) .  

Reference n a b r 2 

Mercer (1978) 

L ink  (1980) 

Cupka e t  a l .  
( 1973) 

Waltz e t  a l .  
(1979) 

Wenner e t  a l .  
( 1986) 
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s t r i n g s  o f  10 o r  20 t r aps  per  1 ine, 
w i t h  about 200 t r aps  f i s h e d  da i l y .  
Trawl catches o f  b lack sea bass are  
p r i m a r i l y  landed no r th  o f  Cape 
Hatteras, North Carol ina. Black sea 
bass are a l s o  caught i n  t he  handl ine 
f i s h e r y  f o r  snappers and groupers. 

Black sea bass landings (Table 5) 
increased sharp ly  i n  t he  South At- 
l a n t i c  reg ion  a f t e r  1960 due t o  the  
development o f  t he  t r a p  f i she ry .  
Cupka e t  a l .  (1973) repor ted  t h a t  t he  
numbers o f  vessels f i s h i n g  f o r  b lack 
sea bass i n  South Carol i n a  increased 
from 8 i n  1959 t o  62 i n  1971. Annual 
landings i n  North Caro l ina  peaked a t  
904 t i n  1967 and have f l u c t u a t e d  
s ince then. South Caro l ina  landings 
were h ighest  i n  1970, then decl ined, 
and increased i n  t he  e a r l y  1980's. 
Georgia and F l o r i d a  c o n t r i b u t e  1 i t t l e  
t o  South A t l a n t i c  b lack sea bass 
1 andi ngs. 

Sport  F i  sh i  ng 

The rec rea t i ona l  catch o f  b lack 
sea bass has increased, p a r t l y  due t o  
t h e  development o f  t he  headboat f i s h -  
e ry  i n  t he  mid-1960's (Huntsman 1976). 
The b lack  sea bass i s  t h e  most abun- 
dant species i n  t h e  North Caro l ina  
c h a r t e r  boat bottom f i s h i n g  catches o f  
reef f i shes ,  accounting f o r  75% o f  t he  
catch by number and 64% o f  the  catch 
by weight  (Manooch e t  a l .  1981). The 
est imated rec rea t i ona l  catch o f  b lack 
sea bass i n  t he  South A t l a n t i c  ranged 
from 3.6 m i l l i o n  f i s h  and 1.9 m i l l i o n  
kg i n  1980 t o  9.7 m i l l i o n  f i s h  and 
3.7 m i l l i o n  kg i n  1984 (Anonymous 
1984, 1985a,b, 1986 (Table 6). 

Management 

M o r t a l i t y  r a t e s  f o r  b lack sea 
bass captured o f f  South Caro l ina  and 
Georgia from 1978 t o  1981 were pre- 
sented by Low (1981) and Wenner e t  a l .  
(1986). Catch curves f o r  f i s h  
caught i n  t raps  a t  depths <40 m 
ind i ca ted  t h a t  females were f u l l y  
r e c r u i t e d  t o  t he  f i s h e r y  a t  age 111, 
b u t  t he  recru i tment  of males was n o t  

Table 5. Commercial landings (me t r i c  
tons)  o f  b lack sea bass i n  t he  south 
A t l a n t i c  region, 1950-1984 (from 
Fishery S t a t i s t i c s  o f  t he  U.S.). 

S ta te  
Year N C SC GA FL Tota l  

1950 34 115 
1951 43 84 
1952 5 0 45 
1953 3 7 3 5 
1954 19 27 
1955 9 8 
1956 3 6 15 
1957 16 2 
1958 12 8 
1959 19 17 
1960 5 7 13 
1961 288 147 
1962 584 122 
1963 335 120 
1964 411 106 
1965 494 38 
1966 575 62 
1967 904 3 0 
1968 541 93 
1969 475 327 
1970 534 351 
1971 339 233 
1972 288 248 
1973 310 130 
1974 597 59 
1975 521 67 
1976 260 40 
1977 664 8 
1978 515 25 
1979 624 100 
1980 694 97 
1981 543 283 
1982 368 232 
1983 242 106 
1984 449 72 

- = none reported. 

complete u n t i l  age I V  (Low 1981). The 
age a t  complete recru i tment  i n  deeper 
waters was about one year  o lder .  Low 
(1981) repor ted  instantaneous ra tes  
o f  t o t a l  m o r t a l i t y  t h a t  ranged from 
0.75 t o  0.83 f o r  f i s h  caught i n  water 
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Table 6. Recreational landings o f  m o r t a l i t y ) ,  b lack  sea bass were sub- 
b lack  sea bass f o r  the  South A t l a n t i c  j ec ted  t o  s u f f i c i e n t  f i s h i n g  mor ta l -  
region, 1980-1985 (Anonymous 1984, i t y  on the  headboat grounds t o  account 
1985a, b, 1986). f o r  80% t o  98% o f  t he  maximal YPR. 

Year Number Weight (kg) 
(1000's) (1000's) 

<40 m and from 0.60 t o  0.61 f o r  f i s h  
i n  deeper water. Wenner e t  a l .  (1986) 
repor ted t h a t  t he  instantaneous r a t e  
o f  t o t a l  m o r t a l i t y  o f  age I V  and 
o l d e r  b lack sea bass from catch curve 
analys is,  ranged from 0.72 i n  1978 t o  
1.32 i n  1981 f o r  comnercial f i s h  
t raps  and from 0.73 i n  1979 t o  1.43 
i n  1981 f o r  hook and l i n e .  From 
1978 t o  1981, m o r t a l i t y  ra tes  i n -  
creased from 51.3% t o  73.3% f o r  t rap -  
caught f i s h  and from 51.6% t o  76.1% 
f o r  hook and l ine-caught  f i s h  o lde r  
than age I V .  

Wenner e t  a l .  (1986) used 
Petersen mark-recapture techniques t o  
c a l c u l a t e  popu la t ion  dens i t i es  o f  14 
t o  125 i n d i v i d u a l s  per hectare on 
two shallow-water patch reefs.  
Abundance on both  reefs dec l ined from 
1981 t o  1983. Powles and Barans 
(1980) est imated b lack  sea bass 
dens i t i es  o f  33 t o  66 f i sh /ha and a 
biomass o f  5.1 t o  9.9 kg/ha from 
t e l e v i s i o n  t ransec t  data. Yield-per- 
r e c r u i t  (YPR) models f o r  b lack  
sea bass presented by Huntsman e t  a l .  
(1983) i nd i ca ted  t h a t  a t  t he  lowest 
est imates o f  M ( instantaneous na tu ra l  

The South At1 a n t i c  Fishery Management 
Counci 1 concluded from YPR ana lys is  
t h a t  b lack sea bass a re  probably i n  
t h e  range o f  growth over f ish ing,  
i.e., excessive harvest ing  o f  small 
f i s h  (Anonymous 1983). To con t ro l  
growth ove r f  i s h i n g  and prevent 
recru i tment  o v e r f i s h i n g  (excessive 
harvest ing  o f  spawners which decreases 
recru i tment ) ,  a minimum s i z e  1 i m i t  
o f  203 mn ( 8  inches) and r e s t r i c t i o n s  
on f i s h  t r a p  dimensions and t r a p  
f i s h i n g  areas were adopted f o r  b lack 
sea bass caught i n  t h e  South A t l a n t i c  
Fishery Conservation Zone (Federal 
waters south o f  Cape Hatteras) .  
Minimum mesh s i z e  o f  t r a p s  i s  1 by 2 
inches (rectangular)  o r  1 1/2 inches 
(hexagonal ) . 

ECOLOGICAL ROLE 

Black sea bass a re  carnivorous 
bottom-feeders t h a t  ea t  crustaceans 
( p r i m a r i l y  crabs and shrimp), f i s h ,  
mol l  us ks , and echinoderms (Smith 1907 ; 
Hildebrand and Schroeder 1928; Cupka 
e t  a l .  1973; L i n k  1980; Steimle and 
Ogren 1982). Adul ts e a t  main ly  crabs 
and f i s h ,  and the  young e a t  shrimp, 
isopods, and amphipods. L i n k  (1980) 
found t h a t  t he  d i e t  o f  b lack sea bass, 
based on frequency o f  occurrence, was 
composed p r i m a r i l y  o f  crustaceans 
(91%). mollusks (28%), and f i shes  
(28%). Crabs occurred i n  about 51% o f  
t he  stomachs and shrimp i n  about 13%. 
Cupka e t  a l .  (1973) noted t h a t  the 
presence o f  barnacles and o the r  ses- 
s i l e  organisms such as c o l o n i a l  
tun ica tes  were i n d i c a t i v e  o f  some 
grazing a c t i v i t y ,  p a r t i c u l a r l y  by 
adul ts .  Resul ts  of feeding s tud ies  a re  
af fected by type o f  c o l l e c t i o n  gear--  
t r a w l  -caught b lack  sea bass had minimal 
stomach eversion, b u t  evers ion was 
s i g n i f i c a n t  i n  f i s h  caught w i t h  hook- 
and- l ine  (Rogers e t  a l .  1986). 

9 
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Fish assemblages associated w i t h  
hard bottom o r  r e e f  h a b i t a t s  i n  t h e  
South A t l a n t i c  B igh t  have been des- 
c r i bed  i n  studies using submersibles, 
t e l e v i s i o n  and d i v e r  t ransects,  
t rawls,  and t raps.  Powles and Barans 
(1980) found t h a t  black sea bass, 
along w i t h  round scad (Decapterus 

and southern porgy 
!-As aculeatus) , dominated 
the f i s h  assemblage o f  two inshore 
r e e f  areas (16-32 m deep) off  South 
Carol ina. Te lev is ion  est imates of 
b lack  sea bass and southern porgy 
dens i ty  and biomass were greater  than 
t raw l  estimates. Black sea bass 
occurred s ing ly ,  swimning near 
bottom among attached organisms. 
Chester e t  a l .  (1984) i d e n t i f i e d  seven 
groups o f  d i s t r i b u t i o n a l  l y  s i m i l a r  
r e e f  f i s h  species on the cont inenta l  
s h e l f  o f  North Carol ina and South 
Carol ina, based on analyses o f  head- 
boat  and research c r u i s e  catch re -  
cords. Black sea bass was the  domi- 
nant member of an inshore comnunity on 
t h e  i n n e r  s h e l f  (<30 m) t h a t  was 
a l s o  character ized by the  presence of 
whitebone porgy (Calamus leucosteus), 
s p o t t a i  1 porgy ( m s  holbrooki) ,  

*mus penna), sheepshead porgy 
longspine porgy (Stenotomus ca r i nus )  
tomtate (Haemul on ay ro l  i n e a h n a  
p i g f i s h  ( O r t h o i s t i s  chrysoptera) . 
C lus te r  ana + y s i s  of summer and w in te r  
t raw l  c o l l e c t i o n s  i n  the  South At lan-  
t i c  B igh t  grouped black sea bass w i t h  

(~onacan th ;~  h i  spidus) , northern sea- 
rob1 n Pr ionotus caro l  i nus), sand 
perch (I!? l ec t rum f-, inshore 
1 izardfi*dus foetens), and 
scrawled cowf i sh (~acto-quadri- 
corn is ) ,  i n  summer -d+ Se e r r y  and Van 
-1984). Wenner ' s  (1983) c l u s t e r  
ana lys is  o f  a l a t e  spr ing  sponge-coral 
h a b i t a t  t raw l  survey a l s o  grouped 
black sea bass w i t h  cubbyu, northern 
searobin. sand ~ e r c h ,  and i n  add i t ion ,  
bank cusk-eel ' (0  h i d i o n  hol  brooki  ) , 
A t l a n t i c  n i d s h i p i i i c h t h  s Plec- 
trodon) bank s e a b a s d r m s  ? 
ocyurus) , whi tebone porgy, twospot 

ca rd ina l  f i sh (A o on seudomacul atus) 
and jackkn i fe -  * f ? o :  i s  quetus 

ENVIRONMENTAL REQUIREMENTS 

Temperature 

Differences i n  temperature regime 
appear responsib le f o r  d i f fe rences i n  
seasonal d i s t r i b u t i o n  and migra tory  
tendency o f  b lack  sea bass between the  
South A t l a n t i c  and M id -A t lan t i c  Bights 
(Musick and Mercer 1977). North o f  
Cape Hatteras, North Carol ina, black 
sea bass move south and o f f sho re  i n  
f a l l  as inshore water temperatures 
decl ine.  Black sea bass have been 
caught a t  temperatures as low as 6 "C 
i n  winter ,  bu t  l a r g e s t  catches were 
taken a t  bottom temperatures o f  8-10 
"C and h igher  (Goode 1884; Nesb i t  and 
N e v i l l e  1935; Musick and Mercer 1977). 
Tagging s tud ies  o f f  t he  South A t l a n t i c  
coast revealed t h a t  a d u l t  b lack  sea 
bass were year-round res idents  i n  
g iven areas and, i n  con t ras t  t o  
Mid-At lan t ic  sea bass, d i d  n o t  
undertake seasonal migrat ions.  The 
lowest bottom temperatures o f f  South 
Caro l ina  i n  t h e  depth range inhab i ted  
by a d u l t  b lack sea bass were 10 "C 
and h igher  dur ing  a l l  seasons (Walford 
and Wicklund 1968). Grimes e t  a l .  
(1982) repor ted t h a t  a decrease i n  
temperature a t  1 ive-bottom areas from 
22 t o  8 "C from November 1975 t o  
February 1976 was accompanied by a 
marked change i n  faunal  composition 
f rom a red porgy (Pa r u s  
vermi l  i o n  snapper .-frriiomEY%L 
aurorubens)-whi t e  grunt  -7I&iE 

assemblage t o  a= 
dominated by b lack sea bass, A t l a n t i c  
spadefish (Chaetodi t e rus  faber)  , and 
tautog (Tautoga + oni ti s 

I n  North Carol i na  estuar ies,  
b lack  sea bass were co l l ec ted  a t  6 t o  
29 "C (L ink  1980; Schwartz e t  a l .  
1981). Cupka e t  a l .  (1973) repor ted 
t h a t  j u v e n i l e  b lack sea bass were 
taken i n  es tuar ies  a t  water tempera- 
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t u res  o f  5.6 t o  30.4 "C, bu t  were most 
abundant i n  waters above 10 "C. 

S a l i n i t y  

Although the  black sea bass i s  a 
marine species, j uven i l es  and year- 
1 ings  i n h a b i t  h igh  sal  i n i  t y  sect ions 
o f  es tuar ies  as nursery grounds. 
I n  North Carol i n a  estuar ies,  b lack sea 
bass were c o l l e c t e d  a t  s a l i n i t i e s  o f  
1.0 t o  36.0 pp t  bu t  most o f t e n  a t  
>14.0 pp t  (L ink  1980; Schwartz e t  a l .  
1981). Cupka e t  a l .  (1973) repor ted 
t h a t  the  most important  sea bass 
nurser ies  were i n  h igh  s a l i n i t y  0 3 0  
pp t )  r e e f  areas, and Dahlberg (1972) 
found j u v e n i l e  sea bass most ly  i n  the  
lower reaches o f  a Georgia estuary. 

Substrate 

The black sea bass i s  a dominant 
species associated w i t h  the  hard- o r  
l i ve-bot tom sponge-coral h a b i t a t  i n  
the  South A t l a n t i c  B igh t  (Struhsaker 
1969; Powles and Barans 1980; Grimes 
e t  a l .  1982; Wenner 1983; Chester e t  
a l .  1984; Sedberry and Van Dolah 1984; 
Parker and Ross 1986). This hab i ta t ,  
which i s  l oca ted  on the  open s h e l f  
from depths of 18 t o  55 m, cons is ts  o f  
1 ow rock r idges , outcroppi  ngs , cora l  
patches, and shipwrecks (Struhsaker 
1969; Parker and Ross 1986). The 
black sea bass i s  a l s o  one o f  the  most 
abundant species on a r t i f i c i a l  ree fs  
along the  South A t l a n t i c  coast  
(Buchanan 1973; Buchanan e t  a l .  1974). 

Depth 

Black sea bass occur a t  depths as 
shal low as 1 m i n  es tuar ine  waters 

(L ink  1980) t o  depths o f  73 t o  165 m 
o f fshore  i n  w i n t e r  no r th  o f  Cape 
Hatteras, North Carol i n a  (Pearson 
1932; Musick and Mercer 1977). Numer- 
ous s tud ies  o f  t he  South A t l a n t i c  
B igh t  r e e f  f i s h  communities ind ica ted 
t h a t  b lack sea bass were most abundant 
a t  depths o f  16 t o  38 m (Struhsaker 
1969; Powles and Barans 1980; Grimes 
e t  a l .  1982; Chester e t  a l .  1984; 
Sedberry and Van Dolah 1984; Parker 
and Ross 1986). Black sea bass were 
caught as deep as 46-51 m o f f  a rocky 
ledge on the  Georgia coast  i n  June 
1986 (Wayne Waltz, S.C. W i l d l i f e  & 
Marine Resources Dep. ; pers. comm. ). 
Sedberry and Van Dolah (1984) reported 
t h a t  they were more abundant i n  sumner 
than i n  w i n t e r  a t  inner  s h e l f  s ta t i ons  
(16-22 m) , bu t  seasonal d i f fe rences i n  
abundance were minor a t  middle shel f  
s ta t i ons  (25-38 m). 

Contaminants 

Stone e t  a l .  (1975) used t i r e s  t o  
const ruc t  a simulated a r t i f i c i a l  t i r e  
r e e f  t o  determine i f  p o l l u t a n t s  would 
leach from the t i r e s  and a f f e c t  b lack 
sea bass. No s i g n i f i c a n t  increase i n  
concentrat ions o f  z inc,  organochlo- 
r i d e  insect ic ides ,  o r  po lych lor ina ted 
biphenyls (PCB's) was found. Ha l l  e t  
a1 . (1978) determined the  concentra- 
t i o n s  o f  15 t r a c e  elements i n  b lack 
sea bass muscle and l i v e r  t issue,  b u t  
d i d  n o t  r e p o r t  in format ion  on accept- 
ab le  o r  safe l eve l s .  F a i r  and For tner  
(1987) found t h a t  t he  hydrocarbon 
benzo(a) pyrene (a compound found i n  
petroleum) consumed by seabass 
increased muscle t i s s u e  concentrat ions 
o f  cadmium fed  t o  the  f i s h .  
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range, l i f e  h i s t o r y ,  and environmental  requ i rements  o f  coasta l  aqua t i c  
species.  They a r e  designed t o  a s s i s t  i n  environmental  i n p a c t  
assesment .  The b lack  sea bass, C e n t r o p r i s t i s  s t r i a t a ,  i s  an abundant 
species assoc ia ted w i t h  t h e  i n s h o r e  s p o n g e - c o r a l X X T a t  i n  t h e  South 
A t l a n t i c  B i g h t  (Cape Ha t te ras  t o  Cape Canaveral). It i s  a  protogynous 
hermaphrodi te (each i n d i v i d u a l  i s  f i r s t  a  female and then  a  male) t h a t  
spawns from January t o  June on t h e  Con t inen ta l  She l f .  Juven i l es  u t i l i z e  
es tua r ies ,  as w e l l  as o f f s h o r e  areas, f o r  nu rse r ies .  It i s  a  slow 
g r w i  ng species w i t h  a  l i f e  span o f  about 10 years .  Juven i l es  and 
a d u l t s  a r e  bot tom-feeding ca rn i vo res .  Adu l ts  have been c o l l e c t e d  a t  
temperatures as low as 6  "C b u t  a r e  most abundant a t  temperatures o f  8  
t o  10 "C and above. Juven i l es  t o l e r a t e  lower  tenperatures  and g r e a t e r  
s a l i n i t y  ranges than  a d u l t s .  Black sea bass a r e  p r i m a r i l y  harvested by 
t h e  r e c r e a t i o n a l  hook and l i n e  f i s h e r y  and t h e  commercial t r a p  f i s h e r y .  
Y i e l d - p e r - r e c r u i t  ana lyses i n d i c a t e  t h a t  t h e  h a r v e s t  o f  b lack  sea bass 
i s  l e s s  than t h e  maximum p o s s i b l e  due t o  a  conb ina t i on  o f  h i g h  f i s h i n g  
p ressu re  and h a r v e s t  o f  smal l  f i s h .  
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As the Nation's principal conservation agency, the Department of 
the Interior has responsibility for most of our nationally owned 
public lands and natural resources. This includes fostering the 
wisest use of our land and water resources, protecting our fish 
and wildlife, preserving the environmental and cultural values of our 
national parks and historical places, and providing for the enjoy- 
ment of life through outdoor recreation. The Department assesses 
our energy and mineral resources and works to assure that their 
development is in the best interests of all our people. The Depart- 
ment also has a major responsibility for American Indian reservation 
communities and for people who live in island territories under U.S. 
administration. 
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