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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  impor tance.  The p r o f i l e s  
a r e  desigr led 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  
cornprei iensive 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 -  
inents 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  spec ies  may be 
expected t o  r e a c t  t o  e n v i r a n m e n t a l  changes caused Sy 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  ronmenta l  
r e q u i  rements,  and economic i ~ n p o r t a n c e ,  i f  app l  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  prepared.  
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  0.5. Army Corps o f  Eng inee rs  
and t h e  U.S. F i s h  and W i l d l i f e  S e r v i c e .  

A H a b i t a t  S u i t a b i l  i t y  I n d e x  ( H S I )  model has been comple ted by t h e  U.S. F i s h  
and W i l d 1  i f e  S e r v i c e  f o r  t h e  s t r i p e d  bass. H S I  rnodels a r e  des igned  t o  p r o v i d e  a  
numer i ca 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  a 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  he 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 W i l d l i f e  S e r v i c e  
NASA-Sl i d ? l  1  Compu t e r  Cospl ex 
1010 Gause Roul eva rd  
S l i d e l l ,  LA 70458 

U.S. Army Eng inee 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 G31 
V icksbu rg ,  ;IS 39180 

T h i s  s e r i e s  shou ld  be r e f e r e n c e d  as f o l l o w s :  

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  ronmenta 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 .  I1.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 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  ronlnental  r e q u i  r e ~ n 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  (Mid-  
A t l a n t i c )  - -  s t r i p e d  bass. 1J.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 g i c a l  S e r v i c e s ,  FWS/OBS-82/11.8. 1J.S. Army Corps o f  Eng inee rs ,  
TR EL-82-4. 36  pp. 



ACKNOWLEDGMENTS 

We a r e  g r a t e f u l  f o r  rev iews by David Whi tehurs t ,  V i r g i n i a  Commission o f  
Game and I n l a n d  F i s h e r i e s ,  Roanoke, and Mark Bain,  Department of F i s h e r i e s ,  Uni -  
v e r s i t y  o f  Massachusetts, Amherst. 



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  19611, 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 I -  
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) .  



ATLANTIC OCEAN 

PHILADELPHIA 

M I L E S  

KILOMETERS 

Coastal distribution 

River or estuarine 
spawning a rea  

Area of high abundance - Impassable dam 

F i g u r e  2 .  M i d - A t l a n t i c  d i s t r i b u t i o n  o f  s t r i p e d  bass.  



MORPHOLOGY/IDENTIFlCATlON AIDS REASON FOR INCLUSION IN SERIES 

- The majority of th is  information 
is taken from Hardy (1978), as sum- 
marized in  Setzler et al. (1980). For 
f u r t he r  information, t h e  reader is re-  
fe r red  t o  summaries b y  Westin and 
Rogers (1978) and Smith and Wells 
(1977). 

Body elongate, moderately com- 
pressed. Color: dorsally, l igh t  green 
t o  olive, steel blue, brown t o  almost 
black; laterally, s i lver  wi th 7-8 dark, 
longitudinal, continuous stripes, one 
of which always follows the lateral 
line, and three of which are below the 
lateral line; ventral ly,  white t o  s i lver  
wi th brassy iridescence. Two dorsal 
f ins present, one spiny and one soft, 
separated at the base and approxi- 
mately equal i n  length. Two spines 
present on posterior edge of opercu- 
lum. Teeth a t  base of tongue in two 
d i d i n c t  parallel patches. Maxil lary 
extending nearly t o  middle of orbi t ,  
lower jaw project ing. 

Meristic characters: F i r s t  dorsal 
, f i n  spines 8-10, usually 9; second 

dorsal f i n  rays 9-14 (10-14 in  Chesa- 
peake Bay), usually 12; anal f i n  rays 
7-13 (9-12 in Chesapeake Bay), usu- 
al ly 11; anal spines 3, increasing 
stepwise in  length. Scales ctenoid, 
50-72 along lateral l ine (53-65 in  
Chesapeake Bay).  Vertebrae 24-25, 
usually 25. Gi l l rakers on f i r s t  arch 
19-29 (21-27 in  Chesapeake Bay). 

Proportions as times in  standard 
length; greatest depth, 3.45-4.20; 
average depth at caudal peduncle, 
9.6; head length, 2.9-3.25. Propor- 
tions as times in  head length; eye, 
3.0-4.9; longest dorsal spine, 2.3; 
second anal spine, 5.0-6.0; maxillary, 
2.5 (Hardy 1978). 

The str iped bass is a major f i sh-  
e r y  resource of both recreational and 
commercial importance. I t  has a wide 
natural range and thr ives in  many 
freshwater, estuarine, and marine 
habitats. The str iped bass can be 
considered a "generalist" i n  many 
respects and tolerant of a var iety o f  
environmental conditions. However, 
certain cr i t ical l i fe stages and physio- 
logical activit ies of the str iped bass 
are strongly influenced b y  environ- 
mental factors, which act to  l imit su r -  
v ival  and abundance of the species 
(Bain and Bain 1982a). 

The mid-Atlant ic coast is part icu-  
la r ly  important f o r  st r iped bass, 
because most of the major Atlant ic 
coast spawning grounds and an exten- 
sive recreational f i shery  occur wi th in 
the region. 

LIFE HISTORY 

Reproductive Physiology/Strategy 

Str iped bass are heterosexual, 
though hermaphroditism has been 
reported (Schultz 1931; Morgan and 
Gerlach 1950; Westin 1978). Females 
grow larger than males, and most 
st r iped bass over 13.6 k g  (30.0 Ib) 
are females (Bigelow and Schroeder 
1953). 

Most male bass mature dur ing  
the i r  second year, and all are mature 
b y  age three. Most females mature 
du r i ng  the i r  fou r th  (Delaware and 
Potomac Rivers, Upper Chesapeake 
Bay) o r  f i f t h  (Connecticut and Hudson 
Rivers) year, and all are mature b y  
the i r  s ix th  year (Pearson 1938; Bason 
1971 ; Texas Instruments, Inc. 1975a; 
Wilson e t  al. 1976). 

Str iped bass are polygamous and 
egg fert i l izat ion is external (Setzler e t  
al. 1980). Fecundity of s t r iped bass is 



h igh ly  correlated w i th  weight, length, 
and age (Westin and Rogers 1978). 
Documented total  fecundi ty  estimates 
range f rom 15,000 eggs in  a 46-cm 
(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 

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 
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 

Chesapeake 
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  
(1952) 

Jackson 'and T i  1 l e r  
(1 952 1 

Jackson 'and T i  1 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  leng 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) . 

Spawn ing  

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 .  



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 .  

I 

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 

- Chapoton and Sykes 
(1961 ) - Chapoton and Sykes 
(1 961 ) ; Dovel (1 971 ) 

A p r i l  20 t o  Kernehan e t  a l .  
May 10 ( 1  981 ) 

A p r i l  23 t o  Setzler-Hami 1 t on  
May 8 e t  a l .  (1981) 

June Raney (1952) 

Las t  2 wks. Raney (1 952) ; Rath j e n  
o f  May 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 .  

Loca t i  on 
Dis tance upstream Peak l o c a t i o n  
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  

1 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 



o r  moved upstream from release points 
i n  t h e  Patuxent River, Maryland, 
subsequently moving downstream to  
Chesapeake Bay proper  d u r i n g  the i r  
second year. Setzler-Hamilton e t  al. , 
(1981) also found some upstream 
movement of  1976 juveni le s t r iped bass 
d u r i n g  t h e i r  f i r s t  summer i n  the  Poto- 
mac Estuary.  Dur ing  w in ter  months, 
juveniles may move toward deeper 
water and downstream (Westin and 
Rogers 1978) . 

Schooling behavior has been 
observed f o r  juveni le s t r iped bass, 
and general ly they  are found i n  
groups o f  a few f ish  t o  thousands i n  
r i ve r ine  and estuar ine areas (Westin 
and Rogers 1978). 

Figure 3. Morphology of s t r iped  bass 
post1 arvae and juveni les ;  a .  f in fo ld  
1 arva (Hardy 1978); b. postf i  nfo1 d 
1 arva (Mansueti 1958a) ; c.  juveni 1 e 
(Mansueti 1958a). 

mm (1 inch)  t o  approximately 500 mm 
(20 inches) a re  general ly considered 
juveniles. The  upper length l imits 
correspond to  ages 2 o r  3 f o r  males 
and 4 o r  5 f o r  females (Westin and 
Rogers 1978). 

T h e  in i t ia t ion and ex tent  o f  juve- 
n i le  s t r iped bass migrations v a r y  w i th  
location (Westin and Rogers 1978), 
and most juveniles remain i n  the  r i v e r  
and estuarine areas where they  were 
spawned. L i t t le  evidence exists f o r  
coastal migrations of  bass less than 2 
years o ld  (Vladykov and Wallace 1938; 
Merriman 1941; Mansueti 1961; Mass- 
mann and Pacheco 1961). Dur ing  t h e  
f i r s t  summer, young-of- the-year 
s t r i ped  bass general ly move down- 
stream (Markle and Grant  1970; 
M ihu rsky  et  al. 1976) and shoreward 
(Raney 1952; Carlson and McCann 
1969; Texas Instruments, Inc. 1974; 
Kernehan e t  al. 1981). Ritchie and 
Koo (1968) observed tha t  tagged 
young-of- the-year remained stat ionary 

Adul ts  

Numerous tagg ing studies have 
determined migratory and d i s t r i bu -  
t ional pat terns o f  adul t  s t r iped bass. 
Westin and Rogers (1978) prov ided an 
extensive review of  tagg ing studies 
and migratory pat terns o f  s t r iped 
bass. Generally, s t r iped bass i n  the  
Gul f  of  Mexico, from Flor ida t o  south- 
e rn  Nor th  Carolina, and i n  the  St. 
Lawrence River, show l i t t l e  coastal 
migrat ion (Raney 1957). Most popula- 
t ions f rom those areas are  r i ve r ine  
(Vladykov 1947; Scruggs and Ful ler 
1955; Scruggs 1957; Mu raws k i  1958; 
Barkuloo 1970; Dudley e t  al. 1977). 
From Cape Hatteras, Nor th  Carolina, 
t o  New England, substant ial  numbers 
o f  s t r iped bass leave the  bays and 
estuaries at  age 2 o r  3 and join 
coastal migrations, moving noi-th i n  
summer and south i n  fa l l  and w in ter  
(Vladykov and Wallace 1938, 1952; 
Merriman 1941; Chapoton and Sykes 
1961; C lark  1968). The longest 
migrations are those o f  large, female 
bass. Bigelow and Schroeder (1953) 
found t h a t  90% of all s t r iped bass 
caught i n  nor thern  waters were 
females. Similarly, s t r iped bass 
catches from the Rhode Is land (Ov ia t t  
1977) and Nor th  Carolina (Holland and 
Yelverton 1973) coasts, and Long 


































































