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PREFACE 

T h i s  s p e c i e s  p r o f i l e  i s  one o f  a s e r i e s  on c o a s t a l  a q u a t i c  o rgan isms,  
p r i n c i p a l l y  f i s h ,  o f  s p o r t ,  commerc ia l ,  o r  e c o l o g i c a l  i q p o r t a n c e .  The p r o f i l e s  
a r e  des igned  t o  p r o v i d e  c o a s t a l  managers, e n g i n e e r s ,  and b i o l o g i s t s  w i t h  a  b r i e f  
comprehensive s k e t c h  o f  t h e  b i  01 o g i  c a l  c h a r a c t e r i s t i c s  and e n v i  ronmenta l  r e q u i  r e -  
rnents o f  t h e  s p e c i e s  and t o  d e s c r i b e  how p o p u l a t i o n s  o f  t h e  s p e c i e s  may be 
expec ted  t o  r e a c t  t o  e n v i  ranmenta l  changes caused b y  c o a s t a l  development.  Each 
p r o f i l e  has s e c t i o n s  on taxonomy, 1  i f e  h i s t o r y ,  e c o l o g i c a l  r o l e ,  e n v i r o n m e n t a l  
r e q u i  rements,  and economic i tnpor tance,  i f  appl  i c a b l  e. A t h r e e - r i n g  b i n d e r  i s  
used f o r  t h i s  s e r i e s  so t h a t  new p r o f i l e s  can be added as t h e y  a r e  p repa red .  
T h i s  p r o j e c t  i s  j o i n t l y  p lanned and f i n a n c e d  by  t h e  IJ.5. Army Corps o f  Eng inee rs  
and t h e  U . 5 .  F i s h  and W i l d l i f e  S e r v i c e .  

A  Habi t d t  S u i t a b i l  i t y  I n d e x  ( Y S I )  model has been comple ted by  t h e  U.S. F i s h  
and Wi ld1  i f e  S e r v i c e  f o r  t h e  s t r i p e d  Sass. HSI models a r e  d e s i g r ~ e d  t o  p r o v i d e  a  
n u ~ n e r i c a l  i n d e x  of t h e  r e l a t i v e  v a l u e  o f  n g i v e n  s i t e  as f i s h  o r  w i l d l i f e  
h d b i  t a t .  

Sugges t i ons  o r  q u e s t i o n s  r e g a r d i n g  t h i s  r e p o r t  s h o u l d  be d i r e c t e d  t o :  

I r i f o r r n a t i o n  T r a n s f e r  S p e c i a l  i s t  
N a t i o n a l  C o a s t a l  Ecosystems Team 
U.S. F i s h  and l J i l d l i f e  S e r v i c e  
NASA-Sl i d ? l l  Computer Covpl ex 
1010 Gause Boul  e v a r d  
S l  i d e l  1, LA 70458 

U.S. Army E n g i n e e r  Waterways Exper imen t  S t a t i o n  
A t t e n t i o n :  WESER 
P o s t  3 f f i c e  Box 631  
V icksbu rg ,  ;IS 39180 

T h i s  s e r i e s  s h o u l d  be r e f e r e n c e d  as f o l l o w s :  1 
U.S. F i s h  and W i l d l i f e  S e r v i c e .  1983. Spec ies  p r o f i l e s :  l i f e  h i s t o r i e s  and 

e n v i r o n m e n t a l  r e q u i  rements o f  c o a s t a l  f i s h e s  and i n v e r t e b r a t e s .  0.5.  F i s h  
and W i l d l i f e  S e r v i c e ,  D i v i s i o n  o f  B i o l o g i c a l  S e r v i c e s ,  FWS/OBS-82/11. 
U.S. Army Corps o f  Eng inee rs ,  TR EL-82-4. 

T h i s  p r o f i l e  s h o u l d  be c i t e d  as f o l l o w s :  

Fay, C.W., R.J. Neves, and G.B. Pardue. 1983. Spec ies  p r o f i l e s :  l i f e  h i s t o r i e s  
and e n v i r o n ~ n e n t a l  r e q u i r e m e n t s  o f  c o a s t a l  f i s h e s  and i n v e r t e b r a t e s  ( Y i d -  
A t l a n t i c )  -- s t r i p e d  bass. U.S. F i s h  and W i l d l i f e  S e r v i c e ,  D i v i s i o n  o f  
B i o l o q i c a l  S e r v i c e s ,  FWS/OBS-82/11.8. U.S. Army Corps o f  Eng ineers ,  
TR EL:@-4. 36 pp. 
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Figure 1. Striped b a s s .  

STRIPED BASS 

Scient i f ic  name. . . . . . . .  Morone saxati l is 
Pre fe r red  common name.. . S t r i ped  

bass ( F i g u r e  1) 
O the r  common names . . .  S t r i pe r ,  

rock,  rockf ish,  greenhead, squid-  
hound, l inesider,  ro l le r  (Westin and 
Rogers 1978) 

Class..  . . . . . . . . . . . . . . . . . . .  Osteichthyes 
O r d e r .  . . . . . . . . . . . . . . . . . . . . .  Perciformes 
Family. .  . . . . . . . . . . . . . . . .  Percichthyidae 

Geographic range: At lant ic  coast f rom 
t h e  St .  Lawrence River ,  Canada 
(Magnin and Beaulieu 1967), west 
t o  Montreal (V ladykov  and McAI- 
l i s t e r  1961), and south t o  t he  St .  

Johns River ,  Flor ida (McLane 
1955). Gu l f  o f  Mexico f rom west 
Flor ida coast t o  Louisiana (blcl l -  
wain 1968). In t roduced t o  No r th  
American Pacific coast i n  1879, 
now ex tend ing  f rom B r i t i s h  
Columbia south t o  Ensenada, 
Mexico (For res te r  et  al. 1972). 
In t roduced i n to  waters o f  t h e  
Soviet Union (Doroshev 19701, 
France and Portugal (Setz ler  et  
a l .  1980). Landlocked fo rm has 
been in t roduced successful ly i n to  
many f reshwater  impoundments i n  
No r th  America (see F igure  2 f o r  
map of mid-At lan t ic  d i s t r i bu t i on  
o f  s t r i ped  bass) .  





MORPHOLOGY/IDENTIFICATION AIDS 

T h e  ma jo r i t y  o f  t h i s  in format ion 
is  taken f r om H a r d y  (1978), as sum- 
mar ized i n  Setz ler  e t  a l .  (1980). Fo r  
f u r t h e r  in format ion,  t h e  reade r  is  r e -  
f e r r e d  t o  summaries by Westin a n d  
Rogers (1978) a n d  Smi th  a n d  Wells 
(1977). 

Body  elongate, moderately com- 
pressed. Color:  dorsa l ly ,  l i g h t  g reen  
t o  ol ive, steel blue, b rown  t o  almost 
black; la tera l ly ,  s i l ve r  w i t h  7-8 d a r k ,  
longi tud ina l ,  cont inuous s t r ipes,  one 
of wh ich  always fol lows t h e  la tera l  
l ine, a n d  t h r e e  o f  wh ich  a r e  below t h e  
lateral  l ine; ven t ra l l y ,  wh i t e  t o  s i l v e r  
w i t h  b r a s s y  i r idescence. T w o  dorsa l  
f i n s  present ,  one s p i n y  a n d  one soft ,  
separated a t  t h e  base a n d  app rox i -  
mately equal i n  leng th .  T w o  spines 
p resen t  on  pos te r i o r  edge o f  opercu-  
lum. Tee th  a t  base o f  t ongue  i n  t w o  
disYinct para l le l  patches. Max i l l a ry  
ex tend ing  nea r l y  t o  middle o f  o rb i t ,  
lower jaw pro jec t ing .  

Mer is t i c  characters :  F i r s t  dorsa l  

a f i n  spines 8-10, usua l l y  9; second 
dorsa l  f i n  r ays  9-14 (10-14 i n  Chesa- 
peake Bay) ,  usua l l y  12; anal f i n  r a y s  
7-13 (9-12 i n  Chesapeake Bay) ,  usu-  
a l l y  11; anal spines 3, inc reas ing  
stepwise i n  leng th .  Scales ctenoid,  
50-72 a long la tera l  l i ne  (53-65 i n  
Chesapeake Bay) .  Ve r teb rae  24-25, 
usual ly  25. G i l l r ake rs  on  f i r s t  a r c h  
19-29 (21-27 i n  Chesapeake Bay ) .  

Propor t ions  as t imes i n  s tanda rd  
length;  g rea tes t  dep th ,  3.45-4.20; 
average d e p t h  a t  caudal peduncle, 
9.6; head length,  2.9-3.25. Propor-  
t i ons  as t imes i n  head length;  eye, 
3.0-4.9; longest  dorsa l  spine, 2.3; 
second anal spine, 5.0-6.0; maxi l lary ,  
2.5 ( H a r d y  1978). 

REASON FOR INCLUSION I N  SERIES 

T h e  s t r i p e d  bass is a major f i s h -  
e r y  resource  o f  bo th  recreat ional  and  
commercial importance. I t  has a w ide  
na tu ra l  range  and  t h r i v e s  i n  many 
f reshwater ,  estuar ine, and  mar ine 
habi ta ts .  T h e  s t r i ped  bass can b e  
cons idered a "genera l is t "  i n  many 
respects  and  to le ran t  o f  a v a r i e t y  o f  
e n v i  ronmental  condi t ions.  However,  
ce r t a i n  c r i t i ca l  l i f e  stages a n d  phys io -  
logical  ac t i v i t i es  o f  t h e  s t r i p e d  bass 
a r e  s t r o n g l y  in f luenced  by e n v i r o n -  
mental  factors ,  wh i ch  ac t  t o  l im i t  s u r -  
v i va l  and  abundance o f  t h e  species 
(Ba in  and  Bain 1982a). 

T h e  mid -A t lan t i c  coast is p a r t i c u -  
l a r l y  impor tan t  f o r  s t r i p e d  bass, 
because most o f  t h e  major A t l an t i c  
coast spawning g rounds  a n d  an ex ten-  
s ive  recreat ional  f i s h e r y  o c c u r  w i t h i n  
t h e  reg ion.  

L IFE HISTORY 

Reproduc t i ve  Phys io logy /S t ra tegy  

S t r i ped  bass a r e  heterosexual,  
t h o u g h  hermaph rod i t i sm has been 
repo r ted  (Schu l tz  1931; Morgan a n d  
Ger lach 1950; Westin 1978). Females 
g r o w  l a r g e r  t han  males, a n d  most 
s t r i p e d  bass o v e r  13.6 k g  (30.0 Ib )  
a r e  females (Bigelow and  Schroeder  
1953). 

Most male bass mature  d u r i n g  
t h e i r  second year ,  and  al l  a r e  ma tu re  
by age th ree .  Most females ma tu re  
d u r i n g  t h e i r  f o u r t h  (Delaware a n d  
Potomac Rivers ,  U p p e r  Chesapeake 
Bay)  o r  f i f t h  (Connect icut  and  Hudson 
R ivers )  year,  and  a l l  a r e  mature  by 
t h e i r  s i x t h  yea r  (Pearson 1938; Bason 
1971 ; Texas Inst ruments,  I nc .  1975a; 
Wilson e t  al. 1976). 

S t r i ped  bass a r e  polygamous and  
egg  fe r t i l i za t ion  is  ex te rna l  (Setz ler  e t  
al. 1980). Fecund i ty  o f  s t r i p e d  bass is  



j 
I 

I h igh ly  correlated w i th  weight, length, 
i 
! and age (Westin and Rogers 1978). 

1 Documented total  fecundi ty  estimates 

\ 
range f rom 15,000 eggs in  a 46-cm 

I (18.1 - inch)  f i sh  (Mansueti and Hollis 
1963) t o  40,507,500 in a 13-year-old, 
14.5-kg (32.0- lb) f i sh  (Jackson and 
T i l le r  1952). Mean fecundi ty  estimates 
(or  ranges) f o r  representat ive ages of 

I 

s t r iped bass f rom several mid-At lant ic  
areas are, g iven in Table 1. Not a l l  
ova present i n  a female wi l l  mature i n  
1 year.  Generally, 10% t o  30% o f  the  
ova of a female s t r iped bass mature i n  
a season, par t icu lar ly  i n  larger, o lder  
bass (Jackson a n d  T i l l e r  1952; Lewis 
and Bonner 1963). 

Table 1. Mean fecund i t i es  ( o r  range if mean unava i l ab le )  of s t r i p e d  bass of 
I r e p r e s e n t a t i v e  spawning ages, leng ths ,  and weights ,  f rom var ious  m i d - A t l a n t i c  

areas. 

Age Thousands o f  Weight Length, 
Loca t i  on ( y r s )  mature ova (kg)  ( cmFL ) Source 

Hudson 
R i  v e r  

Hudson 
Ri ve r 

Hudson 
R i  ve r  

Chesapeake 
Bay 

~hesapeake 
Bay 

Chesapeake 
Bay 

Chesapeake 
Bay 

Po tomac 
R i  ve r  

Roanoke 
R i  ve r 

Roanoke 
R i  ve r 

Roanoke 
R i  ve r 

Offshore, 
N. Caro l ina  

Offshore, 
N. Caro l ina  

Offshore, 
N. Caro l ina  

Offshore, 
N. Caro l ina 

Texas Instruments,  
Inc .  (1973) 

Texas Instruments , 
Ihc.  (1973) 

Texas Instruments,  
Inc.  (1973) 

Jackson and T i l l e r  
(1 952) 

Jackson and T i l l e r  
(1952) 

Jackson and T i l l e r  
(1952) 

Jackson and T i l l e r  
( 1  952) 

H o l l i s  (1967) 

Lewis and Bonner 
(1966) 

Lewis and Bonner 
(1966) 

Lewis and Bonner 
(1966) 

Ho l land  and 
Ye1 ver ton  (1973) 

Hol land and 
Ye1 ver ton (1973) 

Hol land and 
Ye1 ver ton (1 973) 

Hol land and 
Ye1 ver ton  (1973) 

a~~ = f o r k  l eng th .  



Linear  re la t ionships a re  avai lable 
f o r  t h e  Roanoke R iver ,  N o r t h  Carol ina 
(Lewis and  Bonner  1966), a n d  Hudson 
R iver ,  New Y o r k  (Texas  Ins t ruments ,  
I nc .  1973), t h a t  p r e d i c t  t h e  number  o f  
mature ova i n  a s t r i ped  bass f r om i t s  
weight .  Simi lar re la t ionships a r e  
avai lable f o r  f e c u n d i t y  based on  body  
weight,  length,  and  age o f  s t r i p e d  
bass o f f  t h e  N o r t h  Caro l ina coast 
(Hol land and  Ye lver ton  1973) . 

Spawning 

S t r i p e d  bass a r e  anadromous, 
spawning once a yea r  i n  f r e s h  o r  
near ly  f r e s h  wate r .  A long  t h e  A t lan t i c  
coast, t h e  spawn ing .  pe r i od  ranges 
f r om m id -Feb rua ry  i n  F lor ida t o  J u n e  
and  J u l y  i n  t h e  Gu l f  o f  S t .  Lawrence 
(B ige low and  Schroeder  1953; B a r k u -  
loo 1970). Tab le  2 g ives  spawning 
seasons and  peaks f o r  some o f  t h e  
major s t r i p e d  bass spawning areas o f  
t h e  m id -A t l an t i c  reg ion .  T h e  months 
o f  Ap r i l ,  May, and  June  span t h e  t ime 
o f  nea r l y  al l  spawn ing  ac t i v i t i es  i n  t h e  
mid -A t lan t i c  reg ion .  , 

T h e  p r i nc i pa l  spawning areas f o r  
s t r i p e d  bass along t h e  A t lan t i c  coast 
a r e  f o u n d  i n  Chesapeake Bay  and  i t s  
t r i b u t a r i e s  (Merr iman 1941 ; Raney 
1957; Kernehan e t  al. 1981). Spawning 
locations f o r  selected areas of  t h e  
m id -A t l an t i c  reg ion  a re  g i v e n  i n  Tab le  
3 .  Kernehan e t  a l .  (1981) suggested 
t h a t  p rev ious ,  inadequate sampl ing 
had underest imated t h e  impor tance o f  
t h e  U p p e r  Chesapeake Bay  as s t r i p e d  
bass spawn ing  g rounds .  O t h e r  
researchers s ta ted  t h a t  t h e  Chesa- 
peake-Delaware Canal ( C - D  Canal)  i s  
t h e  most impor tan t  m id -A t l an t i c  reg ion 
spawning area (Hol l is  1967; Dovel 
1971; Dovel  a n d  Edmunds 1971; Warsh 
1977). Based on  to ta l  eggs spawned 
i n  an area, data f r om Kernehan e t  a l .  
(1981) showed tha t ,  f o r  t h e  years  
1973-1977, U p p e r  Chesapeake Bay  
f r om T u r k e y  Point  southeast t o  Worton 
Point  i s  f a r  more impor tan t  t han  t h e  
re l a t i ve l y  small C - D  Canal. 

Males a r r i v e  f i r s t  on t h e  spawn-  
i n g  g rounds  i n  t h e  sp r i ng ,  wh i le  most 
females remain o f f sho re  u n t i l  s h o r t l y  
be fo re  spawning (V ladykov  a n d  Wal- 
lace 1952; T r e n t  and  Hassler 1968; 
Hol land and  Ye lver ton  1973) . A f t e r  
a r r i v a l  o f  t h e  females on  t h e  spawn ing  
g rounds ,  charac te r i s t i c  mat ing  behav-  
i o r  consists o f  a s ing le  female s u r -  
r ounded  by u p  t o  50 males, a t  o r  near  
t h e  sur face  (Se tz le r  e t  al. 1980). 
Eggs a r e  broadcast  loosely i n  t h e  
water,  and  normal spawn ing  d u r a t i o n  
f o r  a s ing le  female i s  less t h a n  4 h r  
(Lewis and  Bonner  1966). 

Spawning peaks a r e  appa ren t l y  
t r i g g e r e d  b y  a not iceable increase i n  
wate r  temperature,  genera l  I y  beg in -  
n i n g  a t  temperatures o f  a t  least 14OC 
(57 OF), t h o u g h  spawning a t  lower  
temperatures has, been obse rved  
(Johnson a n d  Koo 1975; M i h u r s k y  e t  
al .  1976; Westin and  Rogers 1978). 

Eggs 

L i v e  s t r i p e d  bass eggs a r e  cha r -  
ac te r i s t i ca l l y  t ransparen t ,  g reen  t o  
go lden green,  spher ical ,  nonadhesive, 
and  semibuoyant, w i t h  a s ing le  l a rge  
o i l  g lobu le  a n d  a w ide  pe r i v i t e l l i ne  
space (Raney 1952; Mansuet i  and  Man- 
suet i  1955; Westin and  Rogers 1978). 
Fu l l y  wa te r -hardened eggs (1-2 h r  
a f t e r  fe r t i l i za t ion)  range  f r om 1.3 mm 
(Murawsk i  1969) t o  4 .6  mml ( A l b r e c h t  
1964) i n  diameter.  Mean diameter i n  
t h e  C - D  Canal was repo r ted  a t  3 . 4  mm 
(Johnson a n d  Koo 1975). S t r i p e d  
bass eggs average 280 mg to ta l  we t  
we igh t  (E ld r i dge  e t  al. 1977), a n d  0 .3  
mg dry we igh t  (Westin and  Rogers 
1978) . 

S t r i ped  bass eggs ha tch  f r om 29 
t o  80 h r  a f t e r  fe r t i l i za t ion ,  depend ing  
on  wa te r  tempera tu re  (Setz ler  e t  a l .  
1980). T w o  equat ions have  been 
repo r ted  f o r  ca lcu la t ing ha t ch ing  t ime 
o f  s t r i ped .  bass eggs (Polgar  e t  al. 
1976; Rogers e t  al .  1977). T h e  equa- 
t i on  f r o m  Polgar e t  al .  (1976) i s :  

1 
25.4 mm = 1 i nch .  

5 



Table 2. Spawning seasons and peaks (where a v a i l a b l e )  f o r  s t r i p e d  bass f rom 
ma jo r  spawning areas a l ong  t h e  m i d - A t l a n t i c  r eg ion .  

Loca t ion  Season Peak Source(s) 

Nor th  Ca ro l i na  La te  .4pri 1 , 
May 

Chesapeake Bay A p r i l ,  May, 
e a r l y  June 

Ches. -Del . Canal M i d - A p r i l  t o  
mid- June 

Potomac R i  ve r  M i d - A p r i l  t o  
m i  d- June 

De 1 aware R i  ve r  La te  Clay t o  
mi d -Ju ly  

Hudson R i v e r  Mid-May t o  
mid June 

A p r i l  20 t o  
May 10 

A p r i l  23 t o  
May 8 

June 

Las t  2 wks. 
o f  May 

Chapoton and Sykes 
(1961 ) 

Chapoton and Sykes 
(1 961 ) ; Dovel (1 971 ) 

Kernehan e t  a l .  
( 1  981 ) 

Setzler-Hami 1 t on  
e t  a l .  (1981) 

Raney (1952) 

Raney (1 952) ; Rath j e n  
and M i l l e r  (1957) 

Table  3. Spawning grounds and peak l o c a t i o n s  (where a v a i l a b l e )  f o r  ma jo r  mid-  
A t l a n t i c  s t r i p e d  bass popu la t i ons .  

D is tance upstream Peak l o c a t i o n  
Loca t i  on f rom mouth (km) d i s t ance  (km) Source (s  ) 

Roanoke R i  ve r  

York R i v e r  
Potomac R i v e r  
Po tomac R i  ve r  

Ches. -Dele  
Canal 

Upper Chesapeake 
Bay 

Del aware R i v e r  
Hudson R i ve r  

Throughout 
Canal 

Turkey Pt. t o  
Worton Pt. 

107.5-231.6 
F i  r s t  46 k n  

o f  f reshwate r  

F ish  and McCoy (1959); 
Dovel and Edmunds 
(1971 ) 

R i  na l  do (1971 ) 
Boynton e t  a1 . (1977) 
Setzler-Hami 1 t on  

e t  a l .  (1981) 
Kernehan e t  a l .  

(1 981 ) 
Kernehan e t  a l .  

(1 981 ) 
Murawski (1 969) 
Rath jen and M i l l e r  

(1 957) 

a S e c i f i c  peak l o c a t i o n s :  1974, Douglas P o i n t  (km 116); 1975, between Maryland 
h m  107) and I n d i a n  Head (km 139); 1976, Possum P o i n t  (km 128); 1977, Kary- 
;and P o i n t  (km 107) and Douglas P o i n t  (km 116) (Se l t ze r -Hami l ton  e t  a l .  1981 ) .  



where I is incubation time i n  hours 
and T is incubation temperature i n  
degrees C. 

Larvae 

Surv'ival o f  t h e  s t r iped bass la r -  
val stagd is  considered t o  be most 
crucial  f o r  f u t u r e  population abun- 
dance otf mid-Atlant ic s t r iped bass 
stocks. I n  combination w i th  envi ron-  
mental conditions d u r i n g  ear ly  l i fe  
stages, surv iva l  rate o f  larvae probably 
determines t h e  occurrence o f  occa- 
sional dominant year  classes, so evi -  
dent  i n  s t r iped bass populations (Bain 
and Bain 1982a). 

A t  hatching, s t r iped bass larvae 
range i n  length f rom 2.0 t o  3.7 mm, 
w i th  a mean o f  3.1 mm. Yolk sac 
absorpt ion t ime varies f rom 3 t o  9 
days, depending upon water tempera- 
t u r e  (A lbrecht  1964; Eldr idge e t  al. 
1977; Rogers e t  al. 1977). Yolk sac 
larvae attempt t o  remain near t h e  s u r -  
face, b u t  s ink  between swimming 
e f fo r ts .  They requ i re  enough t u r b u -  
lence t o  keep them from set t l ing t o  
the  bottom where they  are of ten 
smothered (Pearson 1938; Raney 1952; 
Mansueti 1958a; Barkuloo 1970). I n  
laboratory aquaria, yo lk  sac larvae 
were able t o  swim horizontal ly and 
exhib i ted posi t ive phototaxis a t  4-5 
days (McGill 1967). 

F igure  3 i l lust rates t h e  morphol- 
ogy o f  6.2 -mm f in fo ld  larvae (Hardy  
1978), 12.0-mm post f in fo ld larvae, and 
29.0 -mm juveni le s t r iped bass (Man- 
sueti 1958a). More detailed descrip- 
t ions and drawings o f  ear ly  develop- 
mental stages o f  s t r iped bass are 
g iven i n  Pearson (1938), Bigelow and 
Schroeder (1953), Mansueti (1958a), 
Doroshev (1970), Hardy  (1978) and 
Westin and Rogers (1978). 

T h e  f in fo ld  stage lasts an aver-  
age o f  11 days (Polgar e t  al. 1975), 

and t h e  post f in fo ld  stage 11-65 days, 
depending upon water temperature and 
nutr i t ional  state of t h e  larvae (Rogers 
e t  al. 1977). Rogers e t  al. (1977) 
found the  fol lowing durat ions f o r  t h e  
larval  stage ( f in fo ld  and post f in fo ld  
stages combined) at  d i f f e ren t  tempera- 
tu res :  at  1 5 " ~  (59 ?=) - 68 dayslo a t  
18°C (64°F) - 33 days, at  2 1 " ~  (70 F) 
- 24 days, and at  24 "C (75 OF) - 23 
days. 

Setzler-Hamilton e t  al. (1981 ) and 
Kernehan e t  al. (1981) prov ided 
extensive information concerning t h e  
horizontal and ver t ica l  d is t r ibu t ion  o f  
s t r iped bass eggs, yo lk  sac larvae, 
f in fo ld  larvae, and post f in fo ld larvae, 
i n  t h e  Potomac River  Estuary and t h e  
C-D Canal, respect ively. Generally, 
larval  stages remained i n  o r  near t h e  
area spawned, and apparent change i n  
location was upstream i n  t h e  Potomac 
Estuary, despite a net  downstream 
f low o f  water (Setzler-Hamilton e t  al .  
1981). Two mechanisms were pro-  
posed t o  explain th i s  observat ion 
(or ig inal ly  proposed i n  Polgar e t  al. 
1976) : 

1) Ac t ive  spawning stock con- 
t inua l ly  migrates upstream 
over  .time; there fore  Sam- 
ples indicate an "upstream 
movement" o f  larvae. 

2) Dif ferent ial  (h igher )  mor- 
t a l i t y  o f  early-spawned 
versus late-spawned larvae. 

Addit ional ly,  post yolk-sac stages 
tended t o  be midchannel-oriented and 
i n  highest concentrations near t h e  
r i v e r  o r  estuary bottom (Kernehan e t  
al. 1981). 

Juveniles 

The  durat ion o f  t h e  juveni le  
phase ( f rom metamorphosis t o  sexual 
matur i ty )  varies w i th  sex. I n  t h e  
mid-Atlant ic region, male bass f rom 25 
mm (1 inch) t o  approximately 300 mm 
(12 inches) and female bass f rom 25 
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Is land's south shore (Schaefer 1968b), 
consisted of 90°0, 90°0, and 85.7% 
females, respect ive ly .  

Since more than 50°0 of t h e  At lan-  
t i c  coast s t r iped  bass catch or iginates 
f rom spawning grounds  i n  Chesapeake 
Bay (Setzler et  al. 1980), spawning 
success and young-o f - the-year  s u r -  
v iva l  i n  the Chesapeake Bay area may 
largely  determine subsequent s t r i ped  
bass catches and stock sizes f rom 
Long Island t o  Maine (T i l l e r  1950; 
Raney 1952; Mansueti 1961). Koo 
(1970) concluded t h a t  Chesapeake Bay 
s t r iped  bass between ages 2 and 3 
cont r ibu ted  s ign i f i can t ly  t o  t he  en t i r e  
At lant ic  coast f i she ry .  Kohlenstein 
(1981 ) showed t h a t  approximately 50% 
o f  t he  3-year -o ld  female s t r i ped  bass 
i n  Chesapeake Bay, and a smaller 
percentage o f  2-  and 4-year-o ld 
females, moved t o  t he  coast t o  join t h e  
migrat ion annual ly .  I n  contrast ,  few 
males of t h a t  age were migra to ry .  
Berggren  and Lieberman (1978) used 
discr iminate func t ion  analysis to  show 
t h a t  90.2% o f  t h e  coastal s t r iped  bass 
f i she ry  f rom southern Maine t o  Cape 
Hatteras was der ived  f rom f i s h  

a spawned i n  Chesapeake Bay. Two 
o the r  studies suppor t ing  t h e  impor- 
tance of t he  Chesapeake Bay - der ived  
s t r i ped  bass f o r  maintaining observed 
seasonal abundance in  no r the rn  waters 
a re  Schaefer (1968a) and Aust in  and 
Custer  (1977). 

A por t ion  o f  t h e  migra to ry  stocks 
o f  s t r iped  bass enters and overw in te rs  
i n  mid-coastal r i ve rs  such as t h e  
Hudson, fvlullica, and Delaware. How- 
ever ,  these f i s h  make u p  on ly  a small 
percentage of t h e  total  m igra to ry  pop- 
ulat ion (Westin and Rogers 1978). 

Along w i t h  migra to ry  stocks, 
por t ions (sometimes large)  of adu l t  
s t r iped  bass stocks of t h e  mid-At lant ic  
region remain i n  o r  near t h e i r  areas 
o f  o r i g i n .  T h i s  is suppor ted b y  tag-  
g i n g  studies i n  t h e  Hudson R iver -  
Long Island Sound area (Raney e t  a l .  
1954; C la rk  1968; Schaefer 1968b; 

Texas Inst ruments,  I nc.  19741, south-  
e r n  New Jersey (Hamer 1971), Chesa- 
peake Bay (Mansueti 19611, Upper  
Chesapeake Bay (Moore and Bu r ton  
1975), t h e  Potomac R ive r  (Nichols and 
Mi l ler 1967; Mi l ler 1969), and V i rg in ia  
r i ve rs  (IVassman and Pacheco 1961 1 .  
I n  almost eve ry  s tudy ,  some tagged 
bass appeared t o  remain i n  t h e  same 
area all year,  whi le others were 
recaptured 1000 km (621 mi) o r  more 
f rom t h e  release area. I t  is no t  
known why  some s t r iped  bass migrate 
and others do  not .  

A recent ly  documented tagg ing  
s tudy  (McLaren et  al .  1981) on the  
Hudson R iver  ind icated t h a t  most 
adu l t  f i sh  remained all year  w i th in  50 
km (31 mi) of  tagg ing  si tes. Most 
f i sh  t h a t  moved ou t  of t h e  Long Island 
Sound area moved nor theastward.  The  
most no r the r l y  recapture  area ove r  2 
years o f  s tudy  was Provincetown, 
Massachusetts. I n  con t ras t  t o  what  
has been repor ted  f o r  Chesapeake Bay 
s t r iped  bass, no dependence on  age, 
size, o r  sex was found f o r  t h e  migra-  
t o r y  segment of t h e  Hudson R ive r  
populat ion. Evidence ind icated t h a t  
t h e  Hudson R iver  populat ion was most 
l i ke ly  se l f -perpetuat ing and sel f-con- 
tained w i th in  t h e  r i v e r  and immediate 
su r round ing  coastal area. L i t t l e  ev i -  
dence ex is ted f o r  ming l ing  o f  Chesa- 
peake and Hudson stocks, e i ther  d u r -  
i n g  migrat ions o r  w i t h in  ove rw in te r i ng  
populat ions (McLaren et  al. 1981). 

Local movements of adu l t  s t r iped  
bass also have been invest igated.  
Great numbers of s t r i ped  bass appear 
t o  r ide  t ida l  f lows f rom one local i ty t o  
another ( K e r r  1953). Results f rom 
sonic t r ack ing  i n  t h e  C - D  Canal i n d i -  
cated t h a t  movements were made in  a 
" res t  and go" manner, o f ten w i th  
leng thy  res t  per iods.  I f  cu r ren ts  
moved in  a desirable d i rect ion,  t h e  
f i sh  swam o r  d r i f t e d  w i th  t h e  c u r r e n t .  
I n  an opposing c u r r e n t ,  t h e  f i sh  
remained stat ionary.  The re  was l i t t l e  
d i f ference between day  and n i g h t  
movements (Koo and Wilson 1972). 



School ing is t yp i ca l  f o r  s t r i p e d  
bass as Iarge as 4 .5  k 5  ( 9 . 9  15). 
La rge r  f i s h  school a t  va r ious  t imes, 
b u t  ind iv idua ls  o v e r  13.6 k g  (30.0 15) 
a re  more o f ten  f ound  s i ng l y  o r  i n  
small g r o u p s  (Raney 1952; Bigelow 
and  Schroeder  1953). S t r i ped  bass 
appear t o  school b y  size r a t h e r  t han  
age (Westin and  Rogers 1978). V la -  
d y k o v  and  Wallace (1938) conc luded 
t h a t  s t r i p e d  bass school movements 
were based on  schooled p r e y  f i sh  
movements, r a t h e r  t h a n  isotherms o r  
sa l in i t y  va r ia t ions .  

S t r i p e d  bass females u p  t o  29 
years o l d  (29.5 k g  o r  65.0 I b )  (Me r r i -  
man 1941) and  17 years o l d  (1158 mm 
o r  45.6 inches) (F r i sb ie  1967) have  
been repo r ted  f r o m  na tu ra l  env i r on -  
ments.  A female i n  c a p t i v i t y  l i ved  21 
years  ' (Westin and  Rogers 1978). 
S t r i ped  bass o v e r  12 years  o ld  a r e  
rare,  a n d  a re  almost always female 
(Westin and  Rogers 1978; Setz ler  e t  
a l .  1980).  T h e  maximum recorded  
we igh t  f o r  a  s t r i p e d  bass was a 
56.7- k g  (125.0- lb) female taken  f r om 
Nor th  Carol ina waters  i n  1891 (Se tz le r  
e t  al. 1980). 

Parasites and  diseases o f  s t r i p e d  
bass have been s tud ied  and  repo r ted  
b y  Paperna and Zwerner  (1976) a n d  
Bonn e t  a l .  (1976). Summary tables 
o f  paras i te  and disease l i t e ra tu re  a r e  
p r o v i d e d  i n  Westin and  Rogers (1978), 
Smith and  Wells (19771, and  Setz ler  e t  
al .  (1980).  T h e  most commonly 
repo r ted  diseases o f  s t r i ped  bass a re  
f i n  r o t  disease, pasteurel losis,  colum- 
nar is ,  lymphocyst is ,  and  ep i the l iocys-  
t i s  (Se tz le r  e t  a l .  1980). T h e  most 
commonly o c c u r r i n g  abnormal i ty  of  
s t r i p e d  bass is "pugheadedness,"  a  
fo reshor ten ing  o f  t h e  head and  face 
area. Researchers have speculated 
t h a t  i t s  cause is genet ic  o r  genet ic/  
env i ronmenta l  in  o r i g i n ,  r a t h e r  t han  a 
resu l t  o f  mechanical damage t o  t h e  
head i n  ea r l y  l i f e  stages (fvlansueti 
1958b; Westin and  Rogers 1978).  

GROWTH CHARACTERISTICS 

Grow th  Rates 

T h e  g r o w t h  r a t e  f o r  s t r i p e d  bass 
u p  t o  70 crn (27 .6  inches)  can b e  ca l -  
cu la ted  f r o m  scales w i t h  t h e  for-mula: 

where L = to ta l  l eng th  o f  f i s h  (cm),  
L '  = scale rad ius ,  I = change i n  to ta l  
length,  a n d  I '  = r a t i o  of  rad ius  t o  
annu lus  i n  ques t ion  (Setz ler  e t  al .  
1980). O t h e r  b o d y  l eng th  t o  scale 
re la t ionships a r e  g i v e n  i n  Robinson 
(1960), Mansuet i  (19611, Lawler  e t  al. 
(1974), , and  Texas Ins t ruments ,  Inc .  
(1974). Convers ion fac to rs  between 
f o r k  l eng th  ( F L ) ,  s t anda rd  l eng th  
(SL) ,  and  to ta l  l eng th  ( T L )  values f o r  
s t r i ped  bass a re  repo r ted  i n  Mansuet i  
(1961 ) ,  T r e n t  (1962), Texas I n s t r u -  
ments, I n c .  (1973), and  Westin and  
Rogers (1978) . 

T r e n t  (1962) observed  a near ly  
l inear  g r o w t h  ra te  f o r  young -o f - t he -  
yea r  s t r i p e d  bass f r o m  Albemarle 
Sound, N o r t h  Caro l ina.  
rates ranged f rom 0.272 t o  0.433 mm/ 

Observed a b  day, f o r  t h e  pe r i od  June  t o  Novem- 
be r ,  o v e r  5  years  of  s t u d y .  To ta l  
leng th  a t  t h e  end  of  t h e  f i r s t  g r o w i n g  
season averaged 100 mm. Stud ies b y  
Rathjen and Mi l le r  (1957) and  Texas 
I nstrurnents,  I nc .  (1975b) also 
repor ted  near ly  l i near  g r o w t h  ra tes 
f o r  Hudson R i v e r  young -o f - t he -yea r  
s t r i ped  bass between June  and  
November.  G row th  ra te  was g rea tes t  
d u r i n g  June  and  Ju l y ,  and averaged 
0 .45  mm/day o v e r  t h e  g row ing  season 
(Rath jen and  Mi l le r  1957). I ns tan ta -  
neous g r o w t h  ' i n  we igh t  f o r  Hudson 
R i ve r  young -o f - t he -yea r  ranged f r om 
0.0311 t o  0.0407 f o r  t h e  months o f  
J u l y  and  Augus t ,  and -0.0157 t o  
0.0145 f o r  t h e  months o f  October  and  
November (Texas I ns t ruments,  I  nc .  
1976). Dey (1981 ) r epo r ted  young-o f  - 
t he -yea r  g row th  ra tes i n  t h e  Hudson 

Na tu ra l  logar i thm o f  r a t i o  o f  f i na l  
we igh t  t o  i n i t ~ a l  w e i g h t ,  f o r  a u n i t  
o f  t ime.  C 



R i v e r  o f  0 . 2  mm/'day i n  May a n d  J u n e ,  
0 . 8  mm/day d u r i n g  J u l y  a n d  A u g u s t ,  
d r o p p i n g  o f f  r a p i d l y  t h r o u g h  Septem- 

Q b e r  a n d  O c t o b e r .  T h e  y e a r  classes 
s t u d i e d  by D e y  (1981) g e n e r a l l y  
showed p o s i t i v e  c o r r e l a t i o n  be tween  
m a g n i t u d e  o f  i ns tan taneous  g r o w t h  
r a t e  a n d  mean w a t e r  t e m p e r a t u r e  s ince  
peak  s p a w n i n g .  

d 

L a b o r a t o r y  s tud ies  o f  j u v e n i l e  
s t r i p e d  bass  co l lec ted f r o m  Chesapeake 
B a y  f o u n d  r e l a t i v e  g r o w t h  ra tes  o f  
8.8&, 3.8%, 4.6%, a n d  9.100 f o r  t h e  
mon ths  o f  O c t o b e r ,  November ,  May 
a n d  June ,  r e s p e c t i v e l y .  h o  g r o w t h  
o c c u r r e d  be tween  December a n d  A p r i l  
o r  be low 10 C  (50 F)  . Maximum 
g r o w t h  o c c u r r e d  a t  20  OC (68  O F ) .  
G r o w t h  o f  j u v e n ~ l e  s t r i p e d  bass i n  t h e  
P a t u x e n t  R i v e r ,  M a r y l a n d ,  was h i g h -  
e s t  I n  J u l y ,  f o l l owed  by A u g u s t ,  
June ,  September ,  May,  a n d  O c t o b e r .  
N o  g r o w t h  o c c u r r e d  be tween  November  
a n d  A p r i l  ( K o o  a n d  R i t c h i e  1973).  

N icho lson  (1964) f o u n d  t h a t  corn- 
p e n s a t o r y  g r o w t h  ( r e d u c t i o n  o f  s ize  
v a r i a t i o n  w i t h i n  age  c lasses as age 
inc reases )  o c c u r r e d  f o r  age  2  a n d  
some age  3  s t r i p e d  bass i n  A lbemar le  
Sound,  N o r t h  Caro l i na .  T a b l e  4  sum-  
mar izes  mean l e n g t h s  a n d  a n n u a l  
i n c r e m e n t s  f o r  s t r i p e d  bass age 1-12 
f r o m  v a r i o u s  areas a long  t h e  m i d - A t -  
l a n t i c  coast  (da ta  f o r  separa te  sexes 
g i v e n  w h e r e  a v a i l a b l e ) .  Males a n d  
females g e n e r a l l y  g r o w  a t  t h e  same 
r a t e  u n t i l  age  4, w h e n  females m a t u r e  
a n d  b e g i n  t o  g r o w  f a s t e r .  T h i s  i s  
i l l u s t r a t e d  i n  F i g u r e  4  f o r  male a n d  
female s t r i p e d  bass f r o m  Chesapeake 
B a y  (Mansue t i  1961) .  

L e n a t h - W e i a h t  Re la t ions  h i ~ s  

T h r e e  s t u d i e s  h a v e  deve loped  
l e n g t h - w e i g h t  r e l a t i o n s h i p s  f o r  
y o u n g - o f - t h e - y e a r  a n d  y e a r l i n g  
s t r i p e d  bass comb ined .  T h e s e  r e l a -  
t i o n s h i p s  are,  f o r  t h e  H u d s o n  R i v e r ,  
log10 ( w t )  = 2.94 log lc  ( L )  - 4.886, 
( u n i t s ,  g m  a n d  mm T L )  ( T e x a s  
I n s t r u m e n t s ,  I n c .  1973); f o r  t h e  

P. ._I- - Males 
c-- Females 

I AGE IN YEARS I 

F i q u r ?  4. I t  i of iiia!.? ,?n:1 
f e : l i a l e  s t r i  pcd bas5 I ti) 11 year's 
o l d ,  f r o 1 2  Chesapeake ( f : d n s ~ ~ e t i  
1 9 6 1 ) .  

Rappahannock  R i v e r ,  V i r g i n i a ,  log10 
( w t )  = 3 .073 logl0 ( L )  - 5.081, 
( u n i t s ,  g m  a n d  mm F L )  ( K e r b y  1972); 
a n d  f o r  A lbemar le  Sound,  N o r t h  C a r o -  
l ina,  logli i ( w t )  = 2.9198 logI  CL) - 
1.8462, ( u n i t s ,  m g  a n d  mm T L )  
( T r e n t  1962) .  L e n g t h - w e i g h t  re la -  
t i o n s h i p s  f o r  a d u l t  s t r i p e d  bass (males 
a n d  females separate,  w h e n  ava i l ab le )  
f rom v a r i o u s  m i d - A t l a n t i c  areas a r e  
p r e s e n t e d  i n  T a b l e  5 .  T h r o u g h o u t  
t h e i r  range ,  m a t u r e  male s t r i p e d  bass 
w e i g h  less t h a n  m a t u r e  females o f  t h e  
same l e n g t h  (Mer r iman  1941 ; Mansue t i  
1961 1 .  

T r e n t  (1962) r e p o r t e d  t h a t  c o n d i -  
t i o n  f a c t o r s  ( K )  r a n g e d  f r o m  0 .984  t o  
1.471 f o r  y o u n g  bass 18.5 t o  91 mm 



T a b l e  4. Vean f o r k  l e n g t h s  ( F L  i n  mm) and annua l  i n c r e m e n t s  ( A 1  i n  nim) f o r  
s t r i p e d  b a r s  ages 1 -12  fro171 v a r i o u s  n i d - A t l a n t i c  a r e a s .  

a  
Loca t i  o n  CN PP Cii  C P P R P P PS 
~ e x b  li u v F - ~4 F [I - 

Age FL $41 FL A1 FL A 1  FL A1 FL A1 FL A1 FL 

a  
CN = C o n n e c t i c u t  ( r 'er r i rnar l  1941) ,  DR = Pe lawd re  R i v e r  ( ? a s o n  1 9 7 1 ) ,  CB = 
Chesapeake Bay ( t 1 a n s u e t i  1961 ) ,  PR = Potolrlac R i v e r  ( Jones  z t  a1 . l Q 7 7 1 ,  
PS = Pa1111 i c o  Sound, I i o r t h  C a r o l  i n a  ( I . l a rsha l1  1 9 7 6 ) .  

b 
P I  = nial es,  F = f e m a l e s ,  R = b o t h  sexes cornl3i ned.  

C 
Sample s i  ze o f  one f i  s h .  



Table 5. P r e d i c t i v e  l eng th -we i  g h t  r e g r e s s i o n s  f o r  s t r i p e d  bass f rom v a r i o u s  
areas o f  t h e  m i d - A t l a n t i c  r e g i o n .  A l l  r e g r e s s i o n $  a r e  o f  t h e  e q u a t i o n a l  f o r m  
l o g  ( w t )  = a log,,, ( L )  + b, excep t  t h e  Potomac R i v e r  r e g r e s s i o n s ,  wh ich  a r e  
I n  t i t )  = a i n  ( L )  t b.  

Samp 1 e Sl ope I n t e r c e p t  Uni t s  b 

L o c a t i o n  y e a r ( s )  sexa ( a )  ( b )  L Source 

Massachuset ts 1956-1959 B 2.9616 -3.2838 i n F L  
Rhode I s l a n d  1973-1975 B 1.533 -2.321 cmFL 

F r i  s b i e  (1  967) 
Rogers e t  a1 . 

(1  977) 
Texas I n s t r u m e n t s ,  

I n c .  (1973) 
Texas Ins t rumen ts ,  

I n c .  (1973) 
Law le r  e t  a l .  

(1  974) 
Texas Ins t rumen ts  , 

Inc .  (1975b) 
Texas I n s t r u m e n t s ,  

I n c .  (1975b) 
Bason (1971 ) 
Bason (1971 ) 
Bason (1971 ) 
Bason (1971 ) 
Bason e t  a1 . 

(1975) 
Mansuet i  (1961 ) 
Mansuet i  (1961 ) 
Rogers e t  a l .  

(1  977) 
Wi lson e t  a l .  

(1  976) 
Wi lson e t  a1 . 

(1976) 
N i l s o n  e t  a l .  

(1  976) 
Wi lson e t  a1 . 

(1976) 
Wi lson e t  a l .  

(1  976) 
Wi lson e t  a l .  

( 1  976) 

Hudson R i v e r  1972 M 2.956 -4.880 mm1-L 

Hudson R i v e r  1972 F 3.130 -5.340 mmTL 

Hudson R i v e r  1971-1972 B 2.839 -1.825 cm? 

Hudson R i v e r  1974 M 3.265 -5.750 mmTL 

Hudson R i v e r  1974 F 3.424 -6.180 mmTL 

Delaware R i v e r  1968 M 3.031 
Delaware R i v e r  1968 F 2.948 
Delaware R i v e r  1969 M 3.000 
Delaware R i v e r  1969 F 2.911 
Ches .-Del . 1974 B 3.0501 

Canal 
Chesapeake Bay 1957-1958 M 3.234 
Chesapeake Bay 1957-1958 F 3.153 
N a n t i c o k e  River,l974-1975 B 2.894 

Mary1 and 
Potomac R i  v e r  1974 M 2.9910 

nm FL 
mmFL 
mm FL 
mmFL 
mmFL 

Potomac R i  v e r  1974 F 2.9984 -11.0943 mmFL 

Potomac Ri  v e r  1975 M 2.8670 -10.2610 mmFL 

Potomac R i  v e r  1975 F 2.9388 -10.6706 mmFL 

Po tomac R i  ve r 1976 M 3.0419 -11.3208 mmFL 

Potomac R i v e r  1976 F 2.7727 -9.5418 mmFL 

SI M = males, F = females,  B = sexes combined. 

O r i g i n a l  u n i t s  o f  l eng th -we i  g h t  reg ress ions .  



T L  in  Albemarle Sound, N o r t h  Caro-  
l ina.  Texas Ins t ruments ,  I nc .  (1973) 
calculated condi t ion fac to rs  f o r  s t r i p e d  
bass 200-800 mm T L  f r om t h e  Hudson 
R i ve r  and  Chesapeake Bay (us ing  data 
f r om Mansuet i  1961 1 .  These fac to rs  
ranged f r om 0.91 t o  1 .1  f o r  Hudson 
R i ve r  bass and  0.87 t o  1 .35 f o r  Ches- 
apeake Bay bass. 

THE FISHERY 

/ 

Commercial Fisher ies 

T h e  commercial catch o f  s t r i p e d  
bass d u r i n g  t h e  last  decade has f a l l -  
en o f f  f r om a r eco rd  harves t  o f  6335 
met r i c  tons (m t )  i n  1973 and  5023 m t  
i n  1974, t o  1594mt ,  2041 mt,  and  1740 
mt i n  1979, 1980, a n d  1981, respec-  
t i v e l y .  T h e  values o f  t h e  1950 and  
1981 commercial catches were 
S4,902,000 and  $5,272,009, respec-  
t i v e l y .  T h e  dominant y e a r  class o f  
1970 was last  read i l y  avai lable t o  com- 
mercial gear  i n  1973 and  1974. O f  t h e  
annual  commercial landings,  98% o r  
more have been taken b y  Un i t ed  
States f i s h i n g  boats, t h e  remainder  b y  
Canada. T h e  ma jo r i t y  o f  t h e  commer- 
cial catch ( >  90%) has occu r red  i n  t h e  
nor thwes t  A t lan t i c  reg ion (S t .  Law- 
rence R i ve r  t o  V i r g i n i a ) .  I n  1981, 
97.98 o f  t h e  commerc~al catch occu r red  
i n  waters  less than  4 . 8  km ( 3  mi) 
f rom t h e  coast, wh i l e  t h e  remain ing 
2.18 was caught  between 4 . 8  and  320 
km ( 3  and  200 mi)  o f f sho re .  (Nat ional  
Mar ine Fisher ies Serv ice 1978, 1979, 
1980, 1981, 1982a). Since 1930, 
Mary l and  and  V i rg i n i a  have p roduced 
t h e  h ighes t  commercial landings,  f o l -  
lowed b y  New Yo rk ,  No r th  Carolina, 
a n d  in  recent  years,  Massachusetts 
(Setz ler  e t  a l .  1980). 

A v a r i e t y  o f  commercial gear  has 
been employed t o  catch s t r i p e d  bass, 
depend ing  on  geographica l  area a n d  
s ta te regulat ions,  wh ich  v a r y  cons id-  
e rab l y .  S ta t ionary  g i l l  nets,  d r i f t  g i l l  

nets ,  haul  seines, f y k e  nets,  pound  
nets ,  f i s h  t r aps ,  and  hoop nets a re  
t he  most commonly used gear  t ypes .  
S ta t ionary  g i l l  nets,  i l legal eve rywhe re  
except  V i r g i n i a  and  t h e  Potomac 
R iver ,  have been v e r y  e f fec t i ve .  
Haul seines i n  New Yo rk ,  pound  nets  
i n  New Jersey,  and  f i sh  t r aps  i n  
Rhode Is land a re  t h e  most popu la r  
gear  t ypes  (Setz ler  e t  al .  1980). 
Pound, f y k e ,  and bow nets  are nonse- 
lec t ive f o r  s t r i p e d  bass, wh i le  gill 
nets  and  hau l  seines a re  cons idered 
size select ive ( T i l l e r  1950; V ladykov  
and  Wallace 1952; Mansuet i  1961; 
T r e n t  and  Hassler 1968; G r a n t  and  
Joseph 1969). Setz ler  e t  al. (1980) 
summarized commercial and  recreat ional  
f i sh i ng  regulat ions f o r  most A t lan t i c  
Coast States. 

T h e  age d i s t r i b u t i o n  of  commer- 
cial landings var ies  d i r e c t l y  w i t h  t h e  
ava i lab i l i t y  of  dominant  yea r  classes 
rec ru i t ed  t o  t h e  f i s h e r y .  For  exam- 
ple, t h e  Long Is land  south shore 
catch i n  1936 and  1937 was dominated 
b y  2- and  3 -year -o lds ,  respect ive ly ,  
f rom t h e  dominant 1934 year  class 
(Merr iman 1941). I n  1942 and  1943, 
t h e  commercial catch f rom Chesapeake 
Bay was dominated b y  2- and  
3 -year -o lds  f rom t h e  1940 year  class. 
I n  1944 and 1945, a  substant ia l  num- 
b e r  o f  4-  and  5 -year -o lds  f r om t h e  
1940 year  class, p l u s  many 2- and 
3 -year -o lds  f rom t h e  re la t i ve ly  s t r o n g  
1942 year  c lass, dominated t he  catch 
( T i l l e r  1950). O t h e r  examples o f  t h i s  
occurrence a re  g i ven  i n  F r i sb ie  and  
Ri tch ie  (19631, Davis (1966), Schaefer 
(1968b1, and  Johnson e t  al. (1977).  
Dominant s t r i p e d  bass year  classes, 
which appeared i n  subsequent  com- 
mercial catches, occu r red  i n  t h e  years  
1934, 1940, 1958, 1964, and  1970 
(Merr iman 1941; T i l l e r  1950; Mansuet i  
and Hol l is 1963; Koo 1970; Schaefer 
1972). O t h e r  appa ren t l y  s t r onge r  
t han  average yea r  classes occu r red  i n  
1942, 1961, a n d  1972 (Setz ler  e t  a l .  
1980). 



Recreational Fisher ies 

I n  1970, t h e  s t r i p e d  bass ranked  
t h i r d  beh ind  b lue f i sh  and  spot ted 
sea t rou t  i n  to ta l  we igh t  landed by 
recreat ional  f ishermen along t h e  
A t l an t i c  and  Gu l f  coasts. From Maine 
t o  Cape Hatteras, IVorth Carol ina, t h e  
s t r i ped  bass ranked  t h i r d  beh ind  t h e  

4 b lue f i sh  and A t l an t i c  mackerel 
(Nat ional  Mar ine Fisher ies Serv ice 
1979). 

4 

T h e  recreat ional  ca tch  o f  s t r i p e d  
bass has decl ined o v e r  t h e  pas t  dec- 
ade, even  more d ras t i ca l l y  t h a n  t h e  
commercial catch.  Comparison o f  rec -  
reat ional  and  commercial l and ings  o v e r  
t h e  pas t  decade demonstrates t h a t  t h e  
recreat ional  catch has d ropped  f r o m  
f o u r  t o  f i v e  t imes t h e  commercial catch 
i n  1970, t o  approx imate p a r i t y  w i t h  
t h e  commercial catch i n  1979. I n  
1970, an est imated 33,015 m t  o f  
s t r i p e d  bass were  landed by recrea-  
t ional  f ishermen along t h e  A t l an t i c  
coast. B y  1974, t h e  ca tch  f r o m  Maine 
t o  V i r g i n i a  ( cons t i t u t i ng  t h e  ma jo r i t y  
o f  t h e  A t l an t i c  coast ca tch)  d ropped  
t o  17,937 mt .  I n  1979, t h e  last  yea r  

Q 
w i t h  complete data available, an est i -  
mated 2917 m t  o f  s t r i ped  bass we re  
landed by recreat ional  f ishermen 
(Nat ional  Mar ine Fisher ies Serv ice 
1982b).  His tor ica l  records ind ica te  
t h a t  t h e  mid -A t lan t i c  reg ion  has 
always dominated t h e  recreat ional  
catch.  I n  1979, Mary land  (68.4%) and  
New Y o r k  (29.1%) con t r i bu ted  g r e a t l y  
t o  t h e  recreat ional  catch.  Also, 71% 
o f  t h e  1979 A t l an t i c  coast recreat ional  
ha rves t  was taken  w i t h i n  t h e  con t igu-  
ous coast l ine ( i n l and  coastal wa te rs )  
(Nat ional  Mar ine Fisher ies Serv ice 
1982b). 

Dominant yea r  classes were  
responsib le  f o r  l a r g e  numbers o f  2- 
and  3 -year -o lds  o c c u r r i n g  i n  t h e  s p o r t  
f i s h e r y  ca tch  between 1959 and  1961 
i n  t h e  Potomac R iver ,  and  s im i la r l y  i n  
t h e  1974 and  1975 s p o r t  f i s h e r y  catch 
i n  Albemarle Sound, N o r t h  Carol ina 
(F r i sb ie  and  Ri tch ie  1963; Johnson e t  
a l .  1977). 

Spo r t  f i s h e r y  regulat ions d i f f e r  
among States along t h e  A t lan t i c  coast. 
Minimum leng th  l imits v a r y  f r om no  
l imi t  i n  Delaware and  South Carol ina, 
t o  30.5 cm (12 inches) i n  Mary land  
and  N o r t h  Carol ina, 40.6 cm (16 
inches)  i n  most States, and  45.7 cm 
(18 inches)  i n  New Jersey .  Leng th  
l imits also d i f f e r  as t o  F L  o r  T L  spec- 
i f icat ions.  New Jersey,  New Yo rk ,  
and  Connec t i cu t  have closed seasons 
i n  w in te r ,  b u t  most States d o  not .  
D u r i n g  t h e  spawn ing  season i n  Mary -  
land  waters ,  a l l  s t r i p e d  bass o v e r  6.8 
k g  (15.0 I b )  mus t  b e  immediately 
released (Setz ler  e t  al .  1980). Incon-  
s istencies i n  regu la t ion  have led i n  
p a r t  t o  many o f  t h e  management, 
enforcement,  and  data col lect ion p r o b -  
lems encountered w i t h  t h e  A t l an t i c  
coast s t r i p e d  bass populat ion i n  recen t  
years.  M i g r a t o r y  versus  sedenta ry  
s t r i p e d  bass s tocks also complicate 
species management. Overa l l ,  t h e  
regu la to r y  s i tuat ion is a h i g h - p r i o r i t y  
prob lem need ing  s t u d y  a n d  analysis.  

Populat ion Dynamics 

Probab ly  t h e  s ing le  most impor- 
t a n t  f ea tu re  o f  s t r i p e d  bass populat ion 
dynamics i n  re la t ion t o  management is 
poor  r ep roduc t i ve  success i n t e r -  
spersed w i t h  occasional dominant  yea r  
classes. Most l ike ly ,  env i ronmenta l  
su i t ab i l i t y  d u r i n g  t h e  la rva l  s tage acts 
i n  l a rge  p a r t  t o  determine yea r  class 
success and  f u t u r e  s t r i p e d  bass s tock  
abundances (Ba in  and  Bain 1982a). 

Sex ra t ios.  D u r i n g  summer and  
fa l l  i n  coastal waters,  t h e  sex ra t i o  is 
genera l l y  abou t  9:1 i n  f a v o r  o f  
females, p a r t i c u l a r l y  i n  t h e  n o r t h  
(B ige low a n d  Sch roeder  1953; Hol land 
and  Ye lver ton  1973; - 0 v i a t t  1977). I n  
t h e  Potomac R i v e r  Es tuary ,  age spe- 
c i f ic  sex ra t ios (p ropo r t i on  o f  males) 
were  as fol lows: age 3 - 0.97, age 4 - 
0.94, age 5 - 0.81, age 6 - 0.31, and 
age 7 - 0.19 (Jones e t  al .  1977). 
Dominant yea r  classes a f f ec t  t h e  sex 
ra t i o  i n  subsequent  years .  For  exam- 
ple, as females o f  t h e  1970 yea r  class 
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Cooper and Polgar 1981). Adu l ts  
spawn ove r  a l eng thy  per iod and a 
va r i e t y  of  environmental  gradients ,  
and  o n l y  a small f rac t ion  of t h e  eggs 
a re  deposited i n  sui table env i ron-  
ments.  The  size of t h e  parenta l  
spawning stock p robab ly  does not  
a f fec t  year  class s t reng th  and subse- 
quen t  recru i tment ,  as long as t h e  
spawning populat ion meets some min i -  
mum requirements i n  rep roduc t i ve  
potent ia l  (Cooper and Polgar 1981 ) . 
Most l ike ly ,  ind iv idua ls  spawned d u r -  
i n g  a re la t ive ly  sho r t  per iod  of optimal 
condit ions f o r  ea r l y  l i fe  stages make 
u p  t h e  major i ty  of  su rv i vo rs  f o r  t ha t  
year  class (Setz ler  e t  al. 1980; Ula- 
nowicz and Polgar 1980; Cooper and 
Polgar 1981 ) . 

Cooper and Polgar (1981) recom- 
mended t h e  fo l lowing management 
schemes f o r  s t r i ped  bass, based on a 
rev iew o f  t h e  most recent information 
available: 

1) Do not  manage b y  r e c r u i t -  
ment relat ionships, such as 
t h e  classical R icker  and 
Berver ton-HoI t  stock r e  - 
c ru i tment  curves .  

2) Manage b y  recogniz ing 
dominant year  classes, b y  
juveni le  abundance indices, 
p ro tec t i ng  t h e  ear ly  ages of 
t h e  yea r  class so as t o  
maximize weight  y ie ld  and 
allow su f f i c ien t  spawning 
stock t o  reach ma tu r i t y .  

3 )  Contro l  and modi fy  seasonal 
and regional commercial 
regulat ions and e f fo r t ,  i n  
accordance w i th  avai lab i l i ty  
and a g e  of a dominant year  
class. 

4) Un i f y ,  b u t  not  necessari ly 
make uni form, t h e  manage- 
ment s t ra tegy  and regula-  
t ions across States and 
regions. 

5) Protect  t h e  resource and 
necessary habi ta ts  f r om t h e  
effects o f  po l lu tan ts .  

Mor ta l i t y  rates. Sykes e t  al .  
(1 961)=matedaverage commercial 
f i sh ing  mor ta l i t y  ra te  ( F )  i n  t h e  Poto- 
mac R iver  a t  0 .40 of t h e  stock availa- 
b le  t o  t h e  gear .  Kohlenstein (1981) 
estimated commercial f i sh ing  mor ta l i t y  
a t  0.35 f o r  3 - yea r -o ld  males i n  Chesa- 
peake Bay.  S t ree t  e t  a l .  (1975) est i -  
mated total  annual mor ta l i t y  ( A )  i n  
Albemarle Sound, No r th  Carolina, a t  
51% f o r  f i sh  3 t o  6 years o ld  
(1972-74). Tota l  instantaneous mor -  
t a l i t y  rates ( Z )  f o r  V i rg i n i a  and No r th  
Carolina coastal r i ve rs  have been 
repor ted  between 0.66 and 0.98 (Has- 
s ler  e t  al. 1966; G ran t  and Mer r i ne r  
1971 ; h le r r iner  and  Hoagman 1973). 
T h e  on l y  estimate f ound  f o r  instanta-  
neous na tu ra l  mor ta l i t y  r a te  on t h e  
A t lan t i c  coast was 0.243 f o r  No r th  
Carol ina s t r i ped  bass (Hol land and 
Ye lver ton  1973). Chadwick (1968), 
Sommani (1972), and Mi l ler  (1974). 
gave estimates of var ious mor ta l i t y  
and s u r v i v a l  r a te  parameters f o r  t h e  
years 1958-71 i n  Cal i fornia waters.  
Between 1959 and 1971, instantaneous 
f i sh ing  mor ta l i t y  rates ranged f rom 
0.11 t o  0.39. Instantaneous na tu ra l  
mor ta l i t y  rates ranged f rom 0.15 t o  
0.32. 

Saila and Lorda (1977) summa- 
r i zed  t h e  fo l lowing su rv i va l  p robab i l i -  
t ies f r om studies of t h e  Hudson R ive r  
s t r i ped  bass populat ion ( juven i le  
stages a re  o f  a r b i t r a r y  classi f icat ion) . 

Age Du r a  ti on Proba b i  1  i t y  
c l a s s  Stage (days )  o f  s u r v i v a l  

0 Egg, yo1 k-sac 10 0.06 
0 Pos t  yo1 k-sac 24 0.04 
0 J u v e n i l e  1 3 0 0.20 
O J u v e n i l e  2 145 9.51 
0 J u v e n i l e  3 156 0.16 
1 A d u l t  365 0.40 
2 A d u l t  365 0.60 



Stock iden t i f i ca t ion .  Documented 
d i f fe ren t ia t ion  o f  s t r i p e d  bass s tocks 
on  t h e  basis o f  mer is t ic ,  morphologi-  
cal ,  and biochemical character is t ics  is 
as fol lows: 

(1 )  Roanoke River-Albemar le  
Sound, N o r t h  Carol ina: Th i s  popula-  
t i on  separates i n t o  two  g roups  i n  t h e  
w in te r ,  w i t h  smaller f i s h  ove rw in te r i ng  
in lower  areas o f  t h e  Roanoke R i v e r  o r  
i n  Albemarle Sound a n d  l a r g e r  f i s h  
(>2.7 k g ,  >6 I b )  o v e r w i n t e r i n g  on  t h e  
ocean s ide o f  t h e  o u t e r  banks  (Chapo- 
t on  a n d  Sykes 1961). Albemarle 
Sound s t r i p e d  bass a r e  d i s t i nc t  f r om 
James R iver ,  V i r g i n i a ,  bass and  
closely re la ted t o  t h e  Y o r k  R iver ,  
V i r g i n i a ,  and  Rappahannock R iver ,  
V i r g i n i a ,  populat ions, based on  la tera l  
l i ne  scales and  morphometr ic  charac-  
t e r s  ( L u n d  1957; Murawsk i  1958). 

(2 )  Chesapeake Bay :  T h r e e  d i s -  
t i n c t  subpopu la t ions- -  t h e  James 
R iver ,  t h e  Y o r k  and  Rappahannock 
Rivers ,  a n d  U p p e r  Bay - -  a re  p resen t  
w i t h i n  t h e  Chesapeake d ra inage  based 
on  mer is t i c  s tud ies (Raney 1957), g i l l  
r a k e r  counts  (Lewis  1957), and  la tera l  
l i ne  scales (Murawsk i  1958). L u n d  
(1957) conc luded t h a t  f o u r  r i v e r s  
w i t h i n  t h e  Bay - -  t h e  James, Yo rk ,  
Rappahannock, and  Potomac-- have  
separate subpopulat ions based on  mor-  
phometr ic  charac te rs .  Biochemical 
character izat ion ( b y  e lect rophores is)  
of  adu l t  s t r i p e d  bass collected f r om 
f i v e  Chesapeake Bay t r i b u t a r i e s  d u  r -  
i n g  spawning ind icates p robab le  d i s -  
c re te  spawning populat ions i n  a t  least 
t h r e e  o f  t h e  f i v e  r i v e r s  s tud ied- -  t h e  
Nant icoke, Elk,  and  Choptank R ivers  
(Morgan e t  a l .  1973a). Populations i n  
t h e  Pa tuxen t  and  Potomac R ivers  could 
n o t  be  d i f f e ren t i a ted  b y  e lect rophore-  
sis, t hough  bo th  were d i s t i n c t  b io-  
chemical ly f r om populat ions i n  t h e  
o the r  t h r e e  r i v e r s .  

(3) Delaware R i v e r :  T h e  Delaware 
R i ve r  populat ion i s  most closely al l ied 
w i t h  t h e  James R i ve r  populat ion based 
on  lateral  l ine scale (Murawsk i  1958) 
and  g i l l  r a k e r  counts  (Lewis 1957). 

(4 )  Hudson R i v e r :  Hudson R iver  
s t r i p e d  bass f o rm  a d i s t i n c t  populat ion 
based on mer is t ic  counts  (Raney and  
d e  Sy lva 1953), g i l l  r ake rs  (Lewis 
1957), la tera l  l i ne  scales (Mu rawsk i  
1958), and  morphometr ic measurements 
( L u n d  1957).  

Populat ion d y n a ~ n i c s  s imulat ions.  
Simulation modas  hav?been developed 
f o r  assessing t h e  impact o f  power  
p l an t  i n t ake  en t ra inment  on s t r i p e d  
bass l i fe  stages. Seven models were 
evaluated and  discussed b y  Swartzman 
e t  al .  (1977). T h r e e  o f  these models 
have been developed by Lawler,  
Matusky,  and  Ske l l y  Engineers f o r  t h e  
Hudson R iver ,  t w o  b y  t h e  Oak R idge  
National Labora to ry  f o r  t h e  Hudson 
R i v e r  and  C - D  Canal, and  one b y  
Johns Hopkins U n i v e r s i t y  f o r  t h e  C - D  
Canal. Major d i f fe rences  amorrg mod- 
els were  t h e  choice o f  l i f e  stage d u r a -  
t i on  a n d  compensatory mor ta l i t y  
regimes. T h e  reader  is r e f e r r e d  t o  
Swartzman e t  al .  (1977) f o r  rev iew o f  
these models, and  t o  Eraslan e t  al .  
(1976) f o r  a sample model (Hudson 
R i v e r ) .  O t h e r  avai lable models n o t  
discussed b y  Swartzman e t  al. (1977) & 
a r e  presen ted  i n  Chadwick (19691, 
Saila a n d  Lorda (1977), and  Warsh 
(1977).  

ECOLOGICAL ROLE 

Food Habi ts  

Larvae/ juveni Ies.  I n  labora to ry  
studies,  Doroshev (1970) f o u n d  t h a t  
f i r s t - f eed ing  la rvae  p r e f e r r e d  Cyclops 
naup l i i  and  copepodites.  Beaven and  
M i h u r s k y  (1980) r epo r ted  pos i t i ve  
e lec t i v i t y  o f  l a rge r  copepods and  cla- 
docerans a n d  negat ive e l ec t i v i t y  o f  
copepod naupl i i  and  ro t i f e r s  in  a sam- 
p l e  o f  605 larvae f r om t h e  Potomac 
R i ve r .  I n  t h e  Hudson R iver ,  s t r i ped  
bass u p  t o  75 mm p r e f e r r e d  Gammarus 
spp .  , calanoid copepods, and  ch i ron-  
ornid larvae.  Bass f r om 76-125 mrn 



p re fe r red  Gammarus and Calanoida, 
and those f rom 116-200 mm p r e f e r r e d  
Microqadus tomcod (Texas I n s t r u -  
ments, I nc .  1976). 

Young bass (<70 mm) i n  t h e  Y o r k  
and  James Rivers consumed p r imar i l y  
mysids and  insects, respect ive ly .  
Bass between 70 and 150 mm fed  p r i -  
mar i l y  on gobies (Gobiosoma bosci)  i n  
t h e  Y o r k  R iver  and decapod shr imp 
(Palaemonetes spp . )  i n  t h e  James 
R ive r  (Mark le  and  Gran t  1970). I n  
t h e  Delaware River ,  young  s t r i ped  
bass (50-100 mm) f e d  p r imar i l y  on 
Neomysis americana and Crangon sep- 
temspinosa. I n  low sa l in i t y  t ida l  
creeks o f  t h e  Delaware drainage, f ish,  
decapods, amphipods, and mysids 
were t h e  most impor tant  food items 
(Bason 1971). Juveni le  bass (40-100 
mm) f r om Chesapeake Bay also f e d  on 
Neomysis americana, as well as =- 
marus and Corophium spp.  Bass 
between 100 and 270 mm f e d  on bav  
anchovies (Anchoa mi tch i l l i )  and  v a r i -  
ous inver tebra tes  [Bason e t  al. 19751. 
Several invest igators (e .g. ,  ~ a r k l e  
and  G r a n t  1970; Bason 1971) stated 
t h a t  p r e y  selection b y  young  s t r i ped  
bass var ies w i t h  t h e  sa l in i t y  o f  t h e  
juven i le  env i ronment  and  t h e  co r re -  
sponding food item ava i lab i l i t y .  

Adu l t s .  Holl is (19521 found  t h a t  
adu l t  s t r i ped  bass in ~ h e s a ~ e a k e  Bay  
were p r imar i l y  piscivorous, w i t h  f i sh  
mak ing  u p  95.5% b y  weight  o f  t h e  
to ta l  d i e t .  D u r i n g  summer and fal l ,  
bay  anchovy  and At lant ic  menhaden 
(Brevoor t ia  t y rannus )  were p r inc ipa l  
p rey ,  whi le  i n  winter ,  spot (Leiosto- 
mus x a n t h u r u s l  and c roaker  I M i c r o ~ o -  - I 
gonias undu la tus)  dominated t h e  d ie t .  

. Fish, p r imar i l y  c lupeids, const i -  
t u t e d  96.2% of t h e  summer d ie t  o f  
s t r i ped  bass i n  Albemarle Sound, 

D N o r t h  Carol ina. Engraul ids were 
f ound  most f r equen t l y  i n  t h e  d ie t  
d u r i n g  t h e  fa l l .  Winter forage inc luded 
a h ighe r  percentage o f  inver tebrates,  
compared t o  t h e  summer season. 
D u r i n g  t h e  spr ing ,  b lue  crabs 

(Call inectes sapidus) were a major 
p r e y  item (Manooch 1973). Ov ia t t  
(1977) repor ted  that ,  i n  general ,  
s t r i ped  bass feed ins  inshore  ate 
~ t l a n t i c  menhaden, whj le  f i sh  cap tu red  
o f fshore  f ed  on .sand lance (Ammo- 
d v t e s l  . 

A f ish-dominated d ie t  does 
not  occur  f o r  al l  adu l t  m id -At lan t i c '  
s t r i ped  bass s tocks.  Schaefer (1970) 
f ound  t h a t  i n  Long Is land  Sound, 
s t r i ped  bass between 275 and 399 mm 
F L  p r imar i l y  f e d  on  Gammarus, Haus- 
t o r i us  canadensis, and Neomysis ameri- 
cana. Bass between 400 and 599 mm 
F L  f e d  equal ly  on f i sh  (Anchoa mi tch-  
i l l i ,  Menidia menidia, and  Stenotomus 
chrysops)  and amphipods. Bass 
between 600 and 940 mm F L  f e d  more 
on f i sh  t han  o the r  size g roups  (65% of 
d i e ta ry  volume), b u t  s t i l l  consumed 
amphipods, mysids, and lady  c rabs  
(Oval ipes ocel latus) . 

O the r  stomach contents  recorded 
f rom adu l t  s t r i ped  bass inc lude  alewife 
(Alosa pseudoharengus),  b lueback 
h e r r i n g  (Alosa aest iva l is ) ,  mummichog 
(Fundu lus  heteroc l i tus) ,  s t r i p e d  mul le t  
(Mugi l  cephalus),  ra inbow smelt 
(Osmerus mordax)  , weakf ish (Cynos-  
g i o ~  regal is) ,  wh i te  pe rch  (Morone 
americana), s i l ve r  hake (Merluccius 
b i l inear is) ,  American eel (Angu i l la  
ros t ra ta l  . American lobs te r  [Homarus 

~ . ,  
americanus), squ id  ( I  lex and  Lol igo),  
and  var ious crab, clam, and  mussel 
species (Smith and Wells 1977). 

Feeding Behavior  

T h e  s t r i ped  bass is  an oppor tu -  
nistic, ca rn ivorous  species, swal lowing 
p r e y  whole if possible (Westin and  
Rogers 1978). S t r iped  bass do  no t  
feed steadi ly;  r a the r  whole schools 
feed toge ther  a t  cer ta in  in te rva ls  
(Raney 1952). Factors i n i t i a t i ng  feed- 
i n g  behavior  have not  been inves t i -  
gated.  When feeding on  school ing 
p r e y  species, s t r i ped  bass fol low t h e  
school, per iod ica l ly  go rge  themselves, 
and then  d r o p  down i n  t h e  water  



column t o  d iges t  t h e i r  p r e y  (Setz ler  e t  
a l .  1980). When a spec i f ic  p r e f e r r e d  
food  i tem is abundant ,  s t r i p e d  bass 
t e n d  t o  concen t ra te  on  t h e  abundant  
resource  and  ignore  o the r  avai lable 
food items (Smith and Wells 1977). 

M i l l e r  (1980) r epo r ted  t h a t  
young -o f - t he -yea r  s t r i p e d  bass i n  
Chesapeake Bay  exh ib i t ed  feed ing  
a c t i v i t y  peaks a t  tw i l i gh t .  T h e  feed-  
i n g  i n t e n s i t y  o f  adu l t  s t r i p e d  bass 
var ies w i t h  t ime o f  d a y  a n d  season. 
Genera l ly ,  adu l ts  feed heav i l y  j us t  
a f t e r  d a r k  and  j us t  be fo re  dawn 
(Raney  1952). I t  has also been noted 
t h a t  feed ing  ra te  o f  adu l ts  d r o p s  o f f  
temporar i l y  i n  late s p r i n g  and  sum- 
mer, p robab l y  i n  connect ion w i t h  
spawn ing  ac t i v i t i es  (Hol l is 1952; Ste- 
vens 1966; T r e n t  and  Hassler 1966). 

Predators  

L i t t l e  d i r ec t  in format ion ex is ts  
concern ing  p reda t ion  on  s t r i p e d  bass 
i n  coastal waters .  Most l ike ly ,  . large 
b l ue f i sh  (Pomatomus sa1tatri.x) i n d  
weakf ish p r e y  on small s t r i ped  bass. 
A d u l t  and  juven i le  wh i t e  pe rch  p roba-  
b l y  consume la rge  numbers o f  s t r i p e d  
bass larvae.  Smith and  Kernehan 
(1981 ) f ound  s ign i f i can t  p reda t ion  on 
s t r i p e d  bass la rvae  b y  t h e  f r e e - l i v i n g  
copepod Cyclops b icusp ida tus .  

Compet i tors 

Though  d i r e c t  ev idence is lack -  
ing,  o t h e r  la rge  p isc ivo res  l i k e  b l u e  - 
f i sh  (Pomatomus sa l t a t r i x )  and  weakf ish 
(Cynosc ion regal is )  p robab l y  compete 
w i t h  a d u l t  s t r i ped  bass f o r  school ina 
fo rage  species .' La rva l  and  juven i le  
s t r i p e d  bass share common n u r s e r y  
areas w i t h  wh i t e  p e r c h  (Morone ameri- 
-), wh ich  a re  usua l l y  more abun-  
dant ,  and  some compet i t ion f o r  food 
resources p robab l y  occurs  (M ihu rsky  
e t  al. 1976). 

ENVIRONMENTAL REQUIREMENTS 

Hab i ta t  Su i tab i l i t y  Index Models 

A hab i ta t  su i t ab i l i t y  index mode 
f o r  coastal s tocks o f  s t r i ped  bass was 
developed b y  Bain and Bain (1982a). 
T h e  model uses data on hab i ta t  
parameters t o  p roduce  a s ing le  index 
o f  hab i ta t  su i t ab i l i t y  f o r  each combi- 
nat ion of  l i f e  stage and  env i ronmenta l  
f ac to r .  A summary o f  rev iews and  
comments b y  a l a rge  number  o f  man- 
agers and  species expe r t s  (Ba in  and  
Bain 1582b) ind icated t h a t  t h e  model 
was perce ived  as a use fu l  and  easi ly 
appl ied too l .  However,  some comments 
suggested t h a t  t h e  model was t o  some 
ex ten t  an overs impl i f icat ion and  too 
rigid f o r  h i g h  s i t e  spec i f ic  accuracy.  

Much has been done t o  del ineate 
env i ronmenta l  requi rements and  t o l e r -  
ances o f  s t r i p e d  bass l i f e  stages. F ive  
na tu ra l  env i ronmenta l  fac to rs  ( temper-  
a ture,  sa l in i ty ,  tempera tu re -sa l in i t y  
in teract ion,  c u r r e n t  ve loc i ty ,  and t u r -  
b i d i t y / t o ta l  d isso lved so l ids)  a re  most 
impor tant  a n d  w i l l  b e  discussed i n  
separate sections. Addi t ional ly ,  
env i ronmenta l  requi rements o f  t he  eg  
and  larva l  stages a r e  most c ruc ia l  th% 
(Ba in  and  Ba in  1982a). Summaries of  
o the r  env i ronmenta l  requi rements and  
more deta i led in format ion on  those 
l i s ted  above a re  p resen ted  i n  Tables 
6, 7, and  8 f o r  t h e  egg, larva l ,  and  
combined juven i le /adu l t  l i f e  stages, 
respec t i ve ly .  Impingement on power  
p l a n t  in take  screens, thermal po l lu t ion  
discharge, and  env i ronmenta l  contami- 
nants,  a re  man-caused fac to rs  and  a re  
t rea ted  separate ly .  

Temperatu r e  

Mansuet i  (1958a) f o u n d  t h a t  
s t r i ped  bass e g g 5  to lerated tempera- 
t u r e s  between 14 a n d  23°C (57"  and  
73 O F ) .  Opt imum temperatures f o r  egg  
development were  1 7 ° - 2 0 0 ~  (63"-68 OF) 
(Mansuet i  1958a) and  18'-21 "C (64"-70' 
F) (Rogers e t  a l .  1977). Lethal  
temperatures i o u n d  f o r  eggs were 
below 12°C (54 F) [Shannon and  Smith 



1968; Morgan and Rasin 1973) and 
above 2 4 ' ~  (75°F) (Morgan and Rasin 
1973). 

a Davies (1970) repor ted tha t  
s t r iped bass larvae tolerated tempera- 
t u res  between 10 ' and 25' C (50" and 
77 OF). Optimum temperatures f o r  l a r -  
va l  su rv i va l  were 15 '-22°C (59'-72'F) 
(Davies 1970) and 18'-21 'C (64'-70°F) 
(Rogers e t  at. 1977). Lethal tempera- 
t u res  f o r  larvae have been g iven as 
below 10' C (50' F) (Davies 1970) and 
above 28°C (82°F) (Kel ly  and Chad- 
w ick  1971). Rogers and Westin (1981) 
found t h a t  temperature interacted w i th  
f i r s t  la rva l  feeding time t o  determine 
surv iva l .  Time t o  death f o r  un fed  la r -  
vae was longer a t  lower temperatures 
w i th in  t h e  range of  15" -24°C (59' -75" 
F) .  

Juveni le  s t r iped bass tolerated 
temperatures o f  10" -27 'C (50" -81 O F )  
(20-50 mmTL) and <30° C (<86' F) 
(50-100 mmTL) (Bogdanov e t  al. 
1967). Juveniles acclimated t o  h igher  
temperatures exhib i ted h igher  lethal 
l imits than those acclimated t o  lower 
temperatures (Loeber 1951). Trans-  
f e rs  of  juveni le  s t r iped bass f rom 12.8O 
C and 21.1 'C (55" F and 70 OF) env i -  
ronments t o  7.2'C (45' F) were lethal, 
b u t  t h e  reciprocal t r ans fe r  (cold t o  
warm) was not (Tagatz 1961). T h i s  
agrees w i th  t h e  premise t h a t  f i sh  
acclimate more easily t o  r i s i ng  temper- 
atures than  t o  fa l l ing temperatures. 
Adu l t  s t r i ped  bass were repor ted  t o  
tolerate temperatures f rom 0"-30°c(32"- 
86'F) w i th  no apparent ill effects 
(Tagatz 1961). 

Tab1 e 6. Tolerance, opt imal , and l e t h a l  val  ues f o r  se lected environmental factors 
on s t r i p e d  bass eggs. 

Environmental 
f a c t o r  Tolerance Optimum Lethal Source 

Temperature (OC) 14-23 17-20 a Mansueti (1958a) 
18-21 <I za Rogers e t  a1 . (1 977) 

>2 3 Shannon and Smith (1968) 
Sal i n i  ty (pp t )  0-10 1.5-3.0 Mansueti (1958a) 

0-9 1.7 Albrecht  (1964) 
0-8 Morgan and Rasin (1973) 

Dissolved O2 <I. 5b Mansueti (1958a) 
(m!3/ a) <5.0 Turner and Far ley (1971) 

T u r b i d i t y  (mgla) 0-500 >I000 Auld and Schubel (1978) 
P H 6.6-9.0 Bowker e t  a1 . (1969) 
Current ve l  o c i  t y  30.5-500 100-200 Mansueti (1958a) 

(cm/s) <30.5 A1 brech t (1 964) 
? 

a 
C Values were given as l e t h a l  on ly  a f t e r  prolonged exposure. 

Value was given as "predisposing t o  o ther  m o r t a l i t y  sources," r a t h e r  than 
d i r e c t l y  l e t h a l .  



Sal in i ty  

Sal in i ty  tolerance of s t r iped bass 
eggs has been reported a t  0-10 ppt 
(Mansueti 1958a1, 0-9 ppt (A lbrecht  
1964), and 0-8 p p t  (Morgan and Rasin 
1973). Optimum salinities fo r  egg 
development were 1 .5-3.0 p p t  (Man- 
sueti 1958a) and 1.7 p p t  (A lbrecht  

1964). , Yolk sac and post-yolk sac 
larvae were reported t o  tolerate salin- 
it ies of 0-15 ppt (A lbrecht  1964; 
Regan et  al. 1968) and 0-25 ppt 
(Rogers and Westin 1978), respec- 
t i ve l y .  Optimum salinit ies f o r  yo lk  
sac and post-yolk sac larvae were 
5-15 p p t  and 5-25 ppt ,  respect ively 
(Rogers and Westin 1978). 

Table 7. Tolerance, opt imal , and l e t h a l  values f o r  se lec ted environmental fac tors  
in r e l a t i o n  t o  s t r i p e d  bass l a r v a l  stages. 

Environmental Experimental 
f a c t o r  condi ti ons Tolerance Optimum Lethal  Source 

Temperature (OC) 

S a l i n i t y  (pp t )  

1-6 days 
7-1 3 days 

14-20 days 
21-29 days 
30-35 days 
Yo1 k-sac 

Post yo1 k-sac 

Dissolved 0, Yo1 k-sac 
(ms/d 

Post yo1 k-sac 

Turbi d i  t y  Y 01 k-sac 
( m g / ~  

48 h r  LDSo 

Current vel oc i  ty  
(cm/s 

Regan e t  a l .  
(1 968) 

< I 0  Davies (1970) 
Ro ers  e t  a l .  

71 977) 
>28a K e l l y  and 

Chadwi ck (1  971 ) 
Regan e t  a l .  

(1 968) 
La1 e t  a l .  (1977) 
La1 e t  a l .  (1977) 
La1 e t  a l .  (1977) 
La1 e t  a l .  (1977) 
La1 e t  a l .  (1977) 
Rogers and 

Westin (1978) 
Rogers and 

Westi n (1 978) 
c2.3 Rogers and 

Wes ti n (1 978) 
c2.4 Rogers and 

Wes ti n (1 978) 
>500a Auld and Schubel 

(1 978) 
3411 M o r g a n e t a l .  

(1 973b) 
Regan e t  a l .  

(1 968) 
Regan e t  a l .  

(1 968) 

a Values were given as l e t h a l  on ly  a f t e r  prolonged exposure. 



La l  e t  a l .  (1977) r e p o r t e d  o p t i -  
mum sa l i n i t i es  f o r  v a r i o u s - a g e d  s t r i p e d  
bass l a r v a e  as fo l l ows :  3 . 4  ppt ( 1 - 6  
d a y  o l d  l a r v a e ) ,  6 .7  ppt (7-13 d a y s ) ,  
13.5 ppt (14-20 d a y s ) ,  20 .2  ppt 
(21 -29 d a y s ) ,  a n d  33.7  ppt (seawater ,  
30-35 d a y s ) .  J u v e n i l e  s t r i p e d  bass 
t o l e r a t e d  sa l i n i t i es  f r o m  0 -35  ppt, a n d  
op t imum s a l i n i t y  f o r  s u r v i v a l  was 
be tween  10 a n d  20 ppt ( B o g d a n o v  e t  
a l .  1967). 

T e m p e r a t u  re -Sa l i n  i ty I n t e r a c t i o n  

S i g n i f i c a n t  i n t e r a c t i o n  be tween  
s a l i n i t y  a n d  t e m p e r a t u r e  to le rance  has 
been d e s c r i b e d .  O twe l l  a n d  M e r r i n e r  
(1975) r e p o r t e d  t h a t  t h e  h i g h e s t  m o r -  
t a l i t y  o f  t e s t  g r o u p s  o c c u r r e d  f o r  t h e  
h i g h e s t  sa l in  i t y - l o w e s t  t e m p e r a t u r e  
t e s t  comb ina t ion .  F i sh  y o u n g e r  t h a n  
28 d a y s  h a d  s i g n i f i c a n t l y  l ower  m o r -  
t a l i t i es  t h a n  f i s h  o v e r  28 d a y s  o ld ,  f o r  
a  g i v e n  t e m p e r a t u r e - s a l i n i t y  combina-  
t i o n .  

Table 8. Tolerance,  o p t i m a l ,  and l e t h a l  va lues  f o r  s e l e c t e d  environmental  
f a c t o r s  i n  r e l a t i o n  t o  s t r i p e d  bass j u v e n i l e  and a d u l t  s t a g e s .  

Envi ronmental Experimental 
f a c t o r s  condi t i  ons Tolerance Optimum Lethal Source 

Temperature (OC) 

S a l i n i t y  ( p p t )  

50-100 rnm TL 

Acclirn. a t  
15.6OC 

Acclirn. a t  
11 . O 0 C  

20-50 rnrn TL 

50-100 mrn TL 

Dissolved O2 
(rn!3/d 

Current  v e l o c i t y  
(cm/s ) 

Temperature (OC) 
Sal i n i  t y  ( p p t )  

Dissolved 02 
( %  s a t u r a t i o n )  

Accl im. a t  
32.8OC 

Adults 
Adults  

Adults  - 
avoi dance 

Bogdanov e t  a1 . 
(1 967) 

Bogdanov e t  a1 . 
(1 967) 

Loeber (1951 ) 

Loeber (1951 ) 

Bogdanov e i  a1 . 
(1967) 

Bogdanov e t  a1 . 
(1967) 

Bogdanov e t  a1 . 
(1967) 

Dorfrnan and 
Westrnan (1970) 

Bogdanov e t  a1 . 
(1 967) 

Tatum e t  a l .  
(1 966) 

Bogdanov e t  a1 . 
(1967) 

Tagatz (1 961 1) 
Rogers and 

Westin (1 978) 
Meldrirn e t  a l .  

(1 974) 

a 
L D 5 0 -  

Value was given a s  l e t h a l  only  a f t e r  prolongid exposure.  
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Most early s t r iped bass l i fe  
stages show s igni f icant ly  elevated 
morta l i ty  rates when exposed t o  rap id  
changes i n  water temperature (such as 
tha t  i n  a thermal discharge plume) 
(Schubel et al. 1976). Eggs were 
able to  sustain 15" C (27 " F) tempera- 
t u r e  elevation f o r  4-60 min, b u t  
an elevation of 20 "C (36" F) above 
acclimation temperature k i l led all eggs 
i n  2 min.  Yolk sac larvae surv iva l  
was s igni f icant ly  affected at a temper- 
a tu re  elevation of 15 " C (27 " F) . 
Chadwick (1974) repor ted tha t  s l igh t ly  
lower temperzture elevations, on t h e  
order  of 10 C (18"  F), s igni f icant ly  
affected surv iva l  o f  8-mm and 24-mm 
str iped bass. However, morta l i ty  was 
not over  50% unless t h e  absolute tes t  
temperature was 32.2 "C (90" F) o r  
higher,  regardless of t h e  temperature 
elevation. Kel ly and Chadwick (1971) 
gave 48- h r  LC 50 values f rom 300 -33' C 
(86" -91 " F), f o r  var ious acclimation 
temperatures. 

La rge r  s t r iped bass, overwin ter -  
i n g  i n  thermal discharge areas along 
t h e  At lan t ic  coast, given the  freedom 
t o  avoid the  thermal plume, may 
remain act ive and prov ide a w in ter  
spor t  f i she ry  (Marcy and Galvin 
1973). - 

Environmental Contaminants 

Summaries of t h e  effects and 
lethal concentrat ions of var ious pest i -  
cides, heavy metals, pharmaceutical 
drugs,  and o ther  commonly discharged 
chemical substances on s t r iped bass 
eggs, larvae, and juveniles are p re -  
sented i n  Bonn et al .  (1976) and Wes- 
t i n  and Rogers (1978). Th ree  classes 
of substances have received much 
s tudy :  monocyclic aromatic hydrocar -  
bons (e. g ., benzene), chlor inated 
hydrocarbons ( inc luding PCB's), and 
residual chlor ines. 

Benvi l le  and Korn (1977) 
repor ted t h e  fol lowing acute tox ic i t ies 

(24-hr  LC 50) of monocyclic aromatic 
hydrocarbons (of ten present i n  oil 
spi l ls)  t o  6-9 juveni le s t r iped bass: 
benzene-6.9 mg/l, toluene-7.3 mg/l, 
ethylbenzene-4.3 mg/l, metaxylene-9.2 
mg/l, or thoxylene-1 1 .0  mg/l, and 
paraxylene-2.0 mg/l. Korn et al. 
(1976) tested the  chronic  effects of 
exposure t o  sublethal benzene concen- 
t rat ions of 3 .5  and 6.0 ug / l  f o r  4 
weeks. T h e  in i t ia l  reaction was p r o -  
nounced hyperac t iv i ty .  Chronic reac- 
t ion  t o  b;&th levels included inab i l i t y  
t o  locate and consume food proper ly ,  
lower percent  body fat,  and lower d r y  
and wet weight  at t he  end of t h e  test  
period. 

Mehrle e t  al .  (1982) examined t h e  
relat ionship between bone s t rength ,  
bone health and development, and 
levels of organic and inorganic con- 
taminants i n  young-of- the-year  s t r iped 
bass f rom the  Nanticoke, Potomac, and 
Hudson Rivers, and f rom a Nor th  
Carolina ha tchery .  Polychlorinated 
b iphenyls  (PCB's) were t h e  most 
prevelant  organic contaminants found.  
Hudson R iver  f i sh  had the  h ighest  
PCB levels, and both Potomac and 
Hudson R iver  bass had s igni f icant ly  
h igher  levels of total  organic contami- 
nant residues than the  Nanticoke and 
hatchery groups.  Arsenic, lead, se- 
lenium, and cadmium were the  most 
prevelant  inorganic contaminants 
found.  Levels of organochlor ine res i -  
dues and heavy metals were h igh l y  
correlated w i th  bone st rength,  s t i f f -  
ness, toughness, and stress to le r -  
ance. Hudson R iver  f i sh  had t h e  
highest residue levels and the  poorest 
bone qua l i t y  and bone health of t he  
f o u r  groups examined. 

T h e  effect of to ta l  res idual  chlo- 
r i n e  levels (TRC)  on ear ly  s t r iped 
bass l i fe  stages have been examined 
b y  Morgan and Prince (1977) and Mid- 
daugh e t  al. (1977), and t h e i r  resul ts  
are summarized i n  Table 9. 



Table 9. E f f e c t s  o f  t o t a l  r e s i d u a l  c h l o r i n e  l e v e l s  on va r i ous  l i f e  s tages o f  
s t r i p e d  bass. 

To ta l  r es i dua l  
L i  f e  s tage c h l o r i n e  (mg/a) E f f e c t  Source 

Egg 

Egg 

Egg 

Egg 

<13 h r  o l d  eggs 

24-40 h r  01 d  eggs 

< I 3  h r  o l d  eggs 

24-40 h r  o l d  eggs 

Yo1 k-sac 1  arvae 

Yo1 k-sac 1  arvae 

Juveni  l e  

100% mor ta l  i ty  

3.5% hatch, s c o l i o s i s  

23% hatch, d i f f i c u l t  
cho r i on  detachment 

No s i g n i f i c a n t  e f f e c t s  

100% mor ta l  i ty  

100% m o r t a l i t y  

CC50 

LC50 

LC50 

I n c i p i e n t  l e t h a l  a 

I n c i p i e n t  l e t h a l  a 

M i  ddaugh e t  a1 . 
(1  977) 

M i  ddaugh e t  a1 . 
(1  977) 

M i  ddaugh e t  a1 . 
(1977) 

Middaugh e t  a l .  
(1  977) 

Morgan and 
Pr ince  (1977) 

Morgan and 
P r i nce  (1977) 

Morgan and 
Pr ince  (1 977) 

Morclan and ~ r i  nce (1 977) 
Morgan and 

Pr ince  (1977) 
M i  ddaugh e t  a1 . 

(1 977) 
Middaugh e t  a l .  

(1977) 

a  The i n c i p i e n t  l e t h a l  l e v e l  i s  t h a t  l e v e l  a t  which m o r t a l i t y  i s  f i r s t  observed. 
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