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PREFACE 

Th is  species p r o f i l e  i s  one of a se r i es  on coas ta l  aqua t i c  organisms, 
p r i n c i p a l l y  f i sh ,  of  spor t ,  cornmerci a1 , o r  ecol og i c a l  importance. The p r o f i l  es 
a re  designed t o  p rov ide  coas ta l  managers, engineers, and b i o l o g i s t s  w i t h  a b r i e f  
zo~nprehensive sketch o f  the  b i  01 og i c d l  c h a r a c t e r i s t i c s  and envi  ronrnental requ i re -  
~nents  o f  t he  species and t o  descr ibe  how popu la t ions  of the  species may be 
expected t o  r e a c t  t o  environmental changes caused by coas ta l  development. Each 
p r o f  il e has sec t ions  on taxonomy, 1 i f e  h i s t o r y ,  ecol og i c a l  r o l e ,  env i  ronrnental 
requirements, and economic importance, if appl i c a b l  e. A t h r e e - r i n g  b inde r  i s  
used f o r  t h i s  se r i es  so t h a t  new p r o f i l e s  can be added as they are  prepared. This 
p r o j e c t  i s  j o i n t l y  planned and f inanced by t he  U.S. Amy Corps o f  Engineers and 
the  U.S. F ish and W i l d l i f e  Service. 

Suggestions o r  quest ions regard ing  t h i s  r e p o r t  should be d i r e c t e d  to :  
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Nat iona l  Coastal Ecosys terns Teatn 
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CONVERSION FACTORS 

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

Mu1 t i p l y  & To Ob ta i n  

mi 11 i n e t e r s  (mm) 
c e n t i r i e t e r s  (cm) 
mete rs  (m)  
k i  1  one te r s  ( kn) 

square mete rs  (m 2, 10.76 
square k i  1  o~ne te rs  ( km2) 0.3861 
hec ta res  (ha)  2.47 1 

l i t e r s  ( 1 )  
c u b i c  mete rs  (m3) 
c u b i c  n e t e r s  

i n ches  
inches 
f e e t  
m i l  es 

square f e e t  
square m i l e s  
acres 

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

m i l  1  i gratns (ng)  0.00003527 ounces 
grams ( g) 0.03527 ounces 
k i l og rams  (kg )  2.205 pounds 
m e t r i c  tons ( t )  2205.0 pounds 
m e t r i c  t o n s  1.102 s h o r t  t ons  
k i l o c a l o r i e s  ( k c a l  ) 3.968 B r i t i s h  thermal u n i t s  

Cel s i u s  degrees 1.8(C0) + 32 Fahrenhe i t  degrees 

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

inches  25.40 
inches 2.54 
f e e t  ( f  t )  0.3048 
f a t  homs 1.829 
m i l e s  ( m i )  1.609 
n a u t i c a l  n i l e s  (nmi)  1.852 

square f e e t  ( f t 2 )  
acres 
square m i l e s  (m i2 )  

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

ounces (02)  28.35 
pounds ( I b )  0.4536 
s h o r t  t o n s  ( t o n )  0.9072 
B r i t i s h  the rma l  u n i t  (BTU) 0.2520 

m i l  1  ime te r s  
cen t ime te r s  
meters  
meters  
k i l o n e t e r s  
k i l  ometers 

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

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

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

Fahrenhe i t  degrees 0.5556(F0 - 32) Ce l s i us  degrees 
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Figure  1. American oys te r  f rom We1 l f l e e t  Harbor, Massachusetts (Gal t s o f f  1964). 

AMERICAN OYSTER 

S c i e n t i f i c  name . . . . . Crassostrea 
v i  r a i  n i  ca (Gmel i n  - .  

~ r e f e r r g d  common name . . . American 
oys ter  (F igure  1 )  

Other common name . . . Eastern oys te r  
Class . . . . . B i v a l v i a  (Pelecypoda) 
Order . . . . . . . . . . . Pteroidea 
Family. . . . . . . . . . . Ostreidae 

Geographic range : I n  es tuar ies ,  
drowned r i v e r  mouths, and behind 
b a r r i e r  beaches along t h e  east  
coast o f  North America, f rom t h e  
Gulf of St. Lawrence, Canada, t o  
Key Biscayne, F lo r i da .  I n  t h e  
G u l f  o f  Mex ico  t o  t h e  Yucatan 
Peninsula o f  Mexico, and i n  t h e  
West Ind ies  t o  Venezuela. I n t r o -  
duced t o  Japan, Aus t ra l i a ,  Great 
B r i t a i n ,  Hawaii, and t h e  west 
coast  o f  North America (Ahmed 
1975). The 1  argest  American 
oys te r  popu la t ions  a re  i n  t h e  
Gul f  o f  Mexico, Chesapeake Bay, 
and Long I s l a n d  Sound. 

MORPHOLOGY/IDENTIFICATION AIDS 

The l e f t  valve i s  almost always 
t h i c k e r  and heav ier  than the r i g h t ,  
and more deeply cupped (Yonge 1960; 
G a l t s o f f  1964). The oys te r  i s  cemented 
t o  t h e  subs t ra te  on i t s  l e f t  valve. 
Hinge t e e t h  are  absent, bu t  a  bu t t ress  
on t h e  r i g h t  valve f i t s  i n t o  a  depres- 
s ion  on t h e  l e f t .  There i s  no gap be- 
tween t h e  valves when f u l l y  closed. 

She1 1  shape i s  var iab le .  On hard 
bottoms, beaks (umbones) usual l y  a re  
curved and p o i n t  toward t h e  pos te r io r ,  
whereas i n  s i l t y  environments o r  on 
reefs,  umbones a re  u s u a l l y  s t r a i g h t .  
Sing1 e  oys ters  from hard subst ra tes  
are  rounded and ornamented w i t h  r a d i a l  
r idges and f o l i a t e d  processes, whereas 
those from s o f t  substrates o r  ree fs  
are  more s lender and are  sparsely o r -  
namented. She1 1  th ickness a l  so depends 
on envi  ronment. Oysters on hard sub- 
s t r a t e s  have t h i c k e r  and l e s s  f r a g i l e  
s h e l l s  than those on s o f t  substrate.  
The index o f  shape (he ight  + w id th1  



l e n g t h )  v a r i e s  f r o m  0.5 t o  1.3 i n  
sou thern  p o p u l a t i o n s  and f r o m  0.6 t o  
1.2 i n  n o r t h e r n  popu la t i ons .  

Growth r i n g s  a r e  ova l  w i t h  g r e a t -  
e s t  growth a l ong  t h e  do r sa l  - v e n t r a l  
ax i s .  The p r i n c i p a l  growth a x i s  i s  n o t  
permanent and may change s e v e r a l  t imes  
over  t h e  l i f e s p a n  of an i n d i v i d u a l ,  
r e s u l t i n g  i n  a  z i g z a g  p a t t e r n .  The 
growth a x i s  may change as much as 90". 
Oys te rs  3  t o  5  y e a r s  o l d  a r e  u s u a l l y  
10 t o  15 cm i n  h e i g h t .  A l though  t i s s u e  
mass reaches an upper  l i m i t ,  t h e  s h e l l  
con t i nues  t o  grow ove r  t h e  l i f e s p a n  o f  
an o y s t e r  (S tenze l  1971). The l a r g e s t  
h e i g h t  r e p o r t e d  i n  t h e  No r t h  A t1  a n t i c  
r e g i o n  i s  35.5 cm, f r om  t h e  Damaris- 
c o t t a  R i ve r ,  Maine ( G a l t s o f f  1964). 

The American o y s t e r  i s  i somya r i an  
(adduc to r  muscles a r e  equal  i n  s i z e ) .  
The i n t e r i o r  o f  t h e  s h e l l  has a  
p u r p l  e -p i  gmented adduc to r  muscle s c a r  
s i t u a t e d  s l i g h t l y  p o s t e r i o r  and ven- 
t r a l .  A  s e c o n d  m u s c l e  s c a r ,  o f  t h e  
quens ted t  muscle, i s  s i t u a t e d  under  
t h e  hinge. Chalky d e p o s i t s  may occur  
on t h e  i n s i d e  o f  t h e  s h e l l .  The ad- 
d u c t o r  muscle s c a r  p i gmen ta t i on  d i s -  
t i n g u i s h e s  t h e  American o y s t e r  f r om  
s i m i l a r  spec ies.  I n  C. r h i zopho rae  and 
C. g igas  t h e  musclQ s c a r  i s  l i g h t l y  - 
pigmented, and i n  C. - colnrnercial i s  and 
C. r i v u l a r i s  i t  7s  unpigmented. A l -  - 
though C. i as has been i n t r o d u c e d  t o  
S a l t  P G d  eP8 i n  l u c  H i l l ,  Maine, We l l -  
f l e e t  Harbor,  Massachusetts,  and 
M o b i l e  Bay, Alabama, t h e  o n l y  s i g n i f -  
i c a n t l y  numerous sympat r i  c  ~ r a s s o s t r e a  
spec ies  i s  C. r h i z o  horae, which + occurs  a l ong  t F e  sou t  eas te rn  and g u l f  
coasts .  The s h e l l  o f  C. r h i z o  horae  i s  
l e s s  p l i c a t e d  t han  t h t k i n -  
i ca .  Crassos t rea  spec ies  at% d i s t i n -  - 
guishab le  f r o m  Ost rea  spec ies  by t h e  
Dresence o f  a  ~ r o m v a l  chamber. which 
; s we1 1  d e v e l  opedv i n  C.  v i  r g i  n i  ca. 
Crassos t rea  a r e  ov iparous ,  re1  eas i ng  
gametes i n t o  t h e  water ,  whereas Os t rea  
i ncuba te  f e r t i l i z e d  eaas i n  t h e  man t l e  
c a v i t y .  Advanced ~ G s s o s t r e a  1  a rvae  
a r e  d i s t i n a u i s h e d  f r om  l a r v a e  o f  o t h e r  
b i v a l  ves b i  l eng th -w i  d t h  measurements, 
and an asymmetr ic umbo. The d e n t i t i o n  

on t h e  h i n g e  d i s t i n g u i s h e s  l a r v a l  C. - 
v i  r g i  n i c a  f r o m  o t h e r  Crassost rea.  

REASON FOR INCLUSION I N  SERIES 

American o y s t e r s  suppo r t  an im-  
p o r t a n t  commercial f i s h e r y  f rom t h e  
G u l f  o f  Mexico t o  t h e  G u l f  o f  St.  Law- 
rence, and a r e  an impo r t an t  m a r i c u l -  
t u r e  spec ies.  More U.S. p l a n t s  produce 
o y s t e r  p r o d u c t s  t h a n  any o t h e r  s i n g l e  
f i s h e r y  p roduc t ,  and over  10,000 peo- 
p l e  a r e  employed i n  t h e  o y s t e r  i ndus -  
t ry.  Oys te rs  a r e  va lued  as a  l u x u r y  
f ood  i tem.  They a r e  t h e  keys tone  spe- 
c i e s  o f  a  r e e f  b i ocoenos i s  t h a t  i n -  
c l  udes seve ra l  hundred spec ies  (We1 1  s  
1961). Because o y s t e r s  occu r  i n  es tua -  
r i n e  a r e a s ,  t h e y  a r e  v u l n e r a b l e  t o  
d i s t u r b a n c e  by development p r o j e c t s .  

L IFE HISTORY 

Spawning 

Gametogenesis and spawning a r e  
s t i m u l a t e d  by tempera tu re  (Hopkins e t  
a1 . 1954; Kaufman 1978; Andrews 1979). 
The tempera tu res  a t  wh ich  spawning 
occurs  d i f f e r  among popu la t i ons .  Stau-  
be r  (1950) recogn ized  t h r e e  phys i  01 og- 
i c a l  races, two f r om  t h e  eas t  coas t  
and  one  f r o m  t h e  g u l f  c o a s t ,  w h i c h  
spawn a t  16.4"C, 20.0°C, and 25.0°C, 
r e s p e c t i v e l y .  Evidence f o r  p h y s i o l o g -  
i c a l  races was g i ven  by Loosano f f  
(1969),  who found t h a t  gametes of 60% 
of t h e  o y s t e r s  f r om  Long I s l a n d  Sound 
p o p u l a t i o n s  r i pened  a t  15°C a f t e r  45 
days, whereas o n l y  20% o f  t h e  o y s t e r s  
f r om  a  New Jersey p o p u l a t i o n  had r i p e  
gametes a f t e r  72 days a t  t h e  same tem- 
pe ra tu re .  A t  18°C none o f  t h e  o y s t e r s  
f r o m  sou th  o f  New Jersey matured, even 
a f t e r  3  years .  The t i m e  r e q u i r e d  f o r  
gonad m a t u r a t i o n  (D) i n  Long I s l a n d  
Sound o y s t e r s  i s  i n v e r s e l y  p r o p o r t i  on- 
a1 t o  tempera tu re  (T ) :  



Spawni ng may depend secondar i  l y  on 
t i d a l  c y c l e ;  sun1 i gh t  warmed wate r  
d u r i n g  low t i d e  and s t i m u l a t e d  spawn- 
i ng ( D r i  nnan and S t a l  l w o r t h y  1979). 

Spawning i s  i n i t i a t e d  by one o r  
more males, which re l ease  t h e i r  sperm 
and a  pheromone i n t o  t h e  water .  The 
fema les  spawn when sperm e n t e r  t h e  
wate r  t r a n s p o r t  system (Andrews 1979), 
o r  when pheromone s t i m u l a t e s  females 
t o  r e l e a s e  t h e i r  eggs i n  a  mass spawn- 
i n g  (Bahr and L a n i e r  1981). Females 
produce 23.2 t o  85.8 m i l l i o n  eggs p e r  
spawning, w i t h  t h e  number o f  eggs 
p r o p o r t i o n a l  t o  t h e  s i z e  o f  t h e  i n d i -  
v i d u a l  (Davis  and Chanley 1955). Fe- 
c u n d i t i e s  o f  15 m i l l i o n  t o  115 m i l l i o n  
were c i t e d  by Yonge (1960). Females 
may spawn seve ra l  t i m e s  i n  one season, 
and t h e  number o f  eggs produced i s  n o t  
p r o p o r t i o n a l  t o  t h e  spawning i n t e r v a l .  
As spawning i n t e r v a l  inc reases ,  ob- 
v i o u s l y  t h e  number o f  eggs p e r  season 
decreases (Davis  and Chanl ey 1955). 
The spawning season i s  l o n g e r  i n  warm- 
e r  c l i m a t e s :  f rom A p r i l  t o  October  i n  
t h e  G u l f  o f  Mexico (Hayes and Menzel 
1981 ) ;  b u t  f r o m  J u l y  t o  Augus t  i n  
Ma1 peque Bay, P r i n c e  Edward I s 1  and 
(Kennedy and B a t t l e  1963); and o n l y  i n  
Ju l y  a t  B ide fo rd  R i v e r  Estuary,  P r i n c e  
Edward I s 1  and, Canada ( D r i  nnan and 
S t a l  l w o r t h y  1979). The egg s tage  ends 
a t  6  h r  a f t e r  f e r t i l i z a t i o n  a t  24OC 
(Loosanof f  1964). 

Larvae 

Oys te r  1  arvae a r e  merop lank ton ic ,  
remain ing i n  t h e  wate r  column f o r  2  t o  
3  weeks f o l  l o w i n g  f e r t i l i z a t i o n  (Bahr 
and L a n i e r  1981). Du r i ng  t h i s  p e r i o d  
t h e  l a r v a e  pass th rough seve ra l  s tages 
o f  development ( C a r r i k e r  and Palmer 
1979). A f t e r  t h e  b l a s t u l a  (3.2 h r ) ,  
g a s t r u l a  (4.5 h r ) ,  and t rochophore  (10  
h r )  s tages ( P a r r i s h  1969), t h e  l a r v a e  
sec re te  a  s t r a i g h t - h i n g e  s h e l l  and 
d e v e l o p  a  r i n g  o f  l o c o m o t o r y  c i  1  i a  
c a l l e d  t h e  velum. The swimming 
t rochophore  s tage  i s  reached i n  6-8 h r  
(Andrews 1979). Th i s  p r o d i  ssoconch I 
o r  s t r a i g h t - h i n g e  l a r v a  i s  about  75 pm 
i n  d iameter .  T h i s  s tage i s  f o l l o w e d  by 

prodissoconch 11, which i s  cha rac te r -  
i z e d  by  p ronounced  umbones. These 
l a r v a e  a r e  v igorous  swimmers w i t h  a  
p a i r  o f  pigmented eyes and an e l onga te  
f o o t  w i t h  a  l a r g e  byssa l  g land  (An- 
drews 1979). These l a r v a e  a r e  0.30 mm 
i n  d iameter  (Gal t s o f f  1964). 

C a r r i k e r  (1951) found t h a t  young- 
e r  l a r v a e  s t a y  i n  t h e  w a t e r  co lumn 
about 1.0 m below t h e  sur face.  O lder  
l a r v a e  remain near t h e  bo t tom i n  t h e  
h a l o c l i n e  o f  e s t u a r i e s  d u r i n g  f l o o d  
t i d e  and r i s e  nearer  t h e  sur face  du r -  
i n g  t h e  ebb t i d e ,  a l t h o u g h  Andrews 
(1979) ques t ioned  t h i s  f i n d i n g .  Haskin 
(1964) demonstrated t h a t  g r a d u a l l y  
r i s i n g  s a l i n i t i e s  s t i m u l a t e  o l d e r  l a r -  
vae t o  swim and f a l l i n g  s a l i n i t i e s  
cause them t o  s i nk .  Hidu and Haskin 
(1978) observed s p i  r a l  swimming d u r i n g  
cons tan t  s a l  i n i  t y  , and 1  i near swimming 
d u r i n g  g r a d u a l l y  i n c r e a s i n g  s a l i n i t y  ; 
swimming v e l o c i t y  inc reased by a  f a c -  
t o r  o f  t h r e e  a t  s a l i n i t y  near 
100% seawater. Upward swimming i s  a t  
n e a r l y  1 cmlsec (Andrews 1979). These 
behav io ra l  t r a i t s  perhaps r e s u l t  i n  
s e l e c t i v e  t i d a l  t r a n s p o r t  and a1 low 
l a r v a e  t o  avo id  be ing  f l u s h e d  f r o m  t h e  
es tuary .  Larvae may even be t r a n s p o r t -  
ed up an es tua ry  ( S e l i g e r  e t  a1 . 
1982). 

Juveni  l e s  

The l a r v a e  a t  2  t o  3  weeks a f t e r  
spawning seek a  s o l i d  su r f ace  and com- 
mence a  p e r i o d  o f  c raw l  i n g  i n  a  c i r c u -  
l a r  area, presumably seek ing  a  p l ace  
f o r  a t tachment  (Andrews 1979). A f t e r  
a t tachment  w i t h  a  d r o p l e t  of  l i q u i d  
cement exuded f r om a  po re  i n  t h e  foo t ,  
t hey  l o s e  t h e  velum and f o o t  and a re  
now c a l l e d  spat .  S h e l l s  a r e  p r e f e r r e d  
as attachment o r  s e t t i n g  s i t e s ,  b u t  
s tones and o t h e r  sur faces may be used. 
Spat t h a t  s e t  d u r i n g  t h e  f i r s t  3  days 
a f t e r  metamorphosis may grow f a s t e r  
t h a n  t hose  s e t t i n g  l a t e r  (Losee 1979). 
Metamorphosis may be delayed i f  s u i t -  
a b l e  s u b s t r a t e  i s  n o t  p resen t  (Newkirk 
e t  a l .  1977). 



Several f a c t o r s  i n f  1  uence t h e  
s e t t i n g  behavior  o f  la rvae.  Hidu and 
Haskin (1971) suggested t h a t  r i s i n g  
temperature over  t i d a l  f l a t s  d u r i n g  
t h e  f l o o d  t i d e s  s t imu la tes  s e t t i n g .  I n  
t h e  l abo ra to ry ,  r i s i n g  temperature 
t r i g g e r e d  s e t t i n g  (Lu tz  e t  a l .  1970). 
Swimming 1  arvae have p o s i t i v e  photo-  
t a x i s ,  which becomes nega t i ve  w i t h  
increased temperature (Bahr and Lan ie r  
1981) .  More o y s t e r s  s e t t l e d  i n  t h e  
s u b t i d a l  zone than elsewhere i n  
Delaware Bay (Hidu 1978). S e t t i n g  was 
grea ter  on s h e l l s  a t  2  m depth t han  on 
s h e l l s  a t  1.2 m o r  0.3 m (Dr innan and 
S t a l l  sworthy 1979). However, Andrews 
(1979) observed more s e t t i n g  o f f  t h e  
bottom, and a t t r i b u t e d  t h e  oppos i t e  
r e s u l t s  t o  s i l t a t i o n  i n  sha l lower  
water. 

Oys ter  l a r v a e  s e t  i n  es tab l i shed  
o y s t e r  beds. C r i sp  (1967) p o s t u l a t e d  
t h a t  l a r v a e  a re  a t t r a c t e d  t o  t h e  pro-  
te inaceous su r face  o f  t h e  per ios t racum 
o f  a d u l t  s h e l l s  and observed t h a t  l a r -  
vae do no t  s e t t l e  on s h e l l s  t h a t  had 
been t r e a t e d  w i t h  bleach. Hidu (1969) 
demonstrated, however, t h a t  a  water -  
borne f a c t o r ,  perhaps a  pheromone, i s  
invo lved;  l a r v a e  s e t t l e  on o y s t e r  
s h e l l s  assoc ia ted  w i t h  e x i s t i n g  oys- 
t e r s .  Currents a l s o  i n f l u e n c e  s e t t i n g  
p a t t e r n s .  Keck e t  a l .  ( 1973 )  f o u n d  
t h a t  s e t t i n g  i n  e s t u a r i e s  i s  heav ies t  
on t h e  e rod ing  banks o f  t i d a l  creeks. 

Adu l t  

Because a d u l t s  a r e  comple te ly  
s e s s i l e ,  t h e i r  d i s t r i b u t i o n  depends on 
where t h e  l a r vae  s e t  and on subsequent 
m o r t a l i t y .  Oysters t y p i c a l l y  occur  i n  
clumps c a l l e d  ree fs  o r  beds, i n  which 
they  a re  t h e  dominant organism. The 
mass o f  s h e l l s  o f t e n  r e s u l t s  i n  a l -  
t e r a t i o n  o f  c u r r e n t s  and increased 
depos i t i on  so t h a t  t h e  l o c a l  env i ron-  
ment i s  modi f ied.  

Adu l t s  a re  d ioecious,  b u t  o f t e n  
change gender (Bahr and Lan ie r  1981). 
The gender and t h e  p r o c e s s  o f  sex 
i n v e r s i o n  a re  g e n e t i c a l l y  determi  ned 
by perhaps t h r e e  l o c i  (Haley 1977). 

T y p i c a l l y  t h e  young a d u l t s  a re  
predominate ly  ma1 es; subsequent sex 
i n v e r s i o n  w i t h  age increases t h e  
number o f  females. Sex r a t i o s  i n  t h e  
James R ive r  Estuary, V i r g i n i a ,  change 
f rom 90% males a t  1 yea r  o f  age t o  80% 
females i n  o l d e r  oys te rs  (Andrews 
1979). 

GROWTH CHARACTERISTICS 

Growth i s  g rea tes t  d u r i n g  t h e  
f i r s t  3  months, and spat  reach 15 mm 
i n  9  months (Bahr 1976). I n  t h e i r  sec- 
ond year ,  j u v e n i l e s  t h a t  were 11 t o  14 
mm on A p r i l  3  were 18 t o  22 mm on May 
7, 23 t o  27 mm on June 5, and 26 t o  32 
mm on J u l y  2  ( C a r r i k e r  e t  a l .  1982). 
Body weight  increased f rom 0.23 g  t o  
4.0 g  d u r i n g  t h i s  3-month per iod.  
Monthly s h e l l  increment ranged f rom 1 
t o  3  mm per  month i n  South Ca ro l i na  
(Manzi e t  a l .  1977; Manzi and B u r r e l l  
1977 ) ;  o r  20 mm p e r  y e a r  i n  Ma ine  
( P r i c e  e t  a1 . 1975). Instantaneous 
monthly growth c o e f f i c i e n t s  ranged 
f rom 0.42 t o  0.84 ( G i l l m o r  1982). The 
marketable s i z e  o f  90 mm i s  a t t a i n e d  
i n  3  t o  5  years.  

Growth i s  i n f l uenced  by tempera- 
t u r e ,  s a l  i n i  t y ,  i n t e r t i d a l  exposure, 
t u r b i d i t y ,  and food. Growth i s  g rea t -  
e s t  i n  August and September a f t e r  
spawning, when glycogen reserves a re  
res to red  (Loosanof f  and Nomejko 1949; 
P r i c e  e t  a l .  1975). Growth ceases dur-  
i ng wi n t e r ,  except i n  F l o r i d a ,  where 
growth was cont inuous throughout  t h e  
yea r  ( B u t l e r  1952). Growth i s  slowed 
by spawning because energy i s  used f o r  
gamete p roduc t i on  i n s t e a d  o f  p ro-  
duc t i on  o f  body biomass. B u t l e r  (1953) 
noted a  weight  inc rease a f t e r  spawning 
w i t h o u t  an inc rease i n  length .  

F l u c t u a t i n g  environments may pro-  
mote b e t t e r  growth. Oysters i n  f l u c -  
t u a t i n g  s a l i n i t y  grow b e t t e r  t han  
those under constant  c o n d i t i o n s  
(P ie rce  and Conover 1954). Oysters 
exposed d u r i n g  t h e  t i d a l  c y c l e  grow 
about t h e  same as those cont inuous ly  
submerged (Gi l l m o r  1982). Long expos- 



ure, however, reduced growth ; those 
exposed 20% o f  t he  t ime  grow t w i c e  as 
f a s t  as those exposed 60% o f  t h e  t ime. 
Growth r a t e  i s  d i r e c t l y  r e l a t e d  t o  
phytoplankton dens i ty ,  and some o f  t h e  
observed e f f e c t s  may be due t o  changes 
i n  phytoplankton. Manzi e t  a1 . (1977) 
observed t h a t  oys ters  grow f a s t e r  i n  
s a l t  ponds than i n  t i d a l  creeks, where 
pr imary p r o d u c t i v i t y  i s  lower. Crowd- 
i n g  may prevent  spawning and thus  i n -  
d i r e c t l y  may lead t o  increased growth 
( B u t l e r  1953). 

Oysters over 200 mm long are no t  
uncommon. A Wal ford p l o t  o f  
i n t e r t i d a l  oys te rs  p r e d i c t s  t h a t  
oys te rs  would cease growing a t  140-mm 
leng th  (Dame 1971). 

COMMERCIAL HARVEST 

The Amer ican o y s t e r  had t r a d i -  
t i o n a l l y  supported a  s i g n i f i c a n t  i n -  
dus t ry  a long t h e  e n t i r e  eastern sea- 
board. Today, t h e r e  are on l y  s i x  com- 
merc ia l  areas i n  t h e  North A t l a n t i c  
r e g i o n  (F igure  2). Domestic 1  andi ngs 
have decreased from about 100 mi 11 i o n  
l b  d u r i n g  t h e  1920's t o  50 m i l l i o n  1b 
du r ing  t h e  19601s, and have not  recov- 
ered t o  t h e  o r i g i n a l  l e v e l s  (Table 1 )  
(Matthiessen 1969). A1 though harvests 
i n  t h e  Gul f  o f  Mexico and South At lan-  
t i c  have remained s t a b l e  f o r  t h e  past  
30 years, harves ts  i n  t h e  m i d - A t l a n t i c  
and Chesapeake Bay have decl ined.  I n  
Long I s l a n d  Sound, p e r s i s t e n t  se t  
f a i l u r e  has been respons ib le  f o r  de- 
c l  i n i  ng stocks. A1 though oys te rs  spawn 
a t  t h e  summer temperatures o f  t h e  
sound (20" t o  21°C), s e t t i n g  must 
occur i n  warmer es tuar ies .  Because o f  
shore1 i n e  development, t h e  amount of 
s e t t i n g  area has decl  i ned (Matthiessen 
1969). Heavy m o r t a l i t i e s  due t o  t h e  
predatory ; tar f ish As te r i as  f o r b e s i  
and t h e  gastropod Urosal p i  nx c i  nerea 
i n  sa l twater ,  and t h e  predatory  f l a t -  
worm St lochus e l l i p t i c u s  i n  b rack i sh  
water&l so con t r i bu ted  t o  de- 
c l  i n i n g  stocks (Matthiessen 1979). 

Oysters are  harvested i n  a  
v a r i e t y  o f  ways, i n c l u d i n g  handpick ing 
o f  clumps from ree fs  (Bahr and Lan ier  
1981), hand and patent  tonging,  and 
dragging f rom s a i  1  powered c r a f t  i n  t h e  
Chesapeake Bay, and dredging f rom 
powercraft  i n  Long I s l a n d  Sound and 
( K o r r i  nga 1976). 

The American o y s t e r  i s  a l s o  one 
o f  t h e  p redominan t  s p e c i e s  used i n  
mar i cu l t u re ,  i n c l u d i n g  i n  t h e  North 
A t l a n t i c  region.  I n  1980 t h e  y i e l d  o f  
c u l t u r e d  oys ters  was 23,705,000 1b 
valued a t  $37,085,000. Th is  repre-  
s e n t s  55% o f  t h e  t o t a l  h a r v e s t  o f  
42,439,000 l b .  The equivalences be- 
tween d i f f e r e n t  values repor ted  f o r  
harves t  are: 1 bu = 34 1  = 32 kg t o t a l  
weight  = 7.8 p i n t s  = 3.4-kg meat 
weight  (Pruder 1975). 

The marke t  q u a l i t y  v a r i e s  w i t h  
t h e  season. The y i e l d  o f  meats i s  low- 
e s t  i n  t h e  summer months and peaks i n  
March (Rockwood and Mazek 1977). Th is  
corresponds t o  a  reduced-condi t i  on 
index f o l l  owing spawning (Hopki ns e t  
a1 . 1954; Lawrence and Sco t t  1982). 

Popu la t ion  Dynamics 

The enormous numbers o f  eggs and 
l a r v a e  produced by American oys te rs  
l a r g e l y  p e r i s h  before  s e t t i n g .  Fol low- 
i n g  spawning, oys te r  l a r v a e  are  common 
i n  t h e  p lankton,  w i t h  numbers reaching 
5,000 t o  10,00O/kl i n  Canadian waters 
( D r i  nnan and S ta l  lwo r thy  1979) and 
2,000 t o  5,50O/kl i n  V i r g i n i a  (Andrews 
1979; S e l i g e r  e t  a l .  1982) ,  w i t h  a  
peak i n  abundance a f t e r  h i g h  t i d e  
(Andrews 1979). The d a i l y  m o r t a l i t y  o f  
l a r vae  i s  10% (Drinnan and S ta l lwo r thy  
1979). Newly se t  spat had 79% t o  99% 
m o r t a l i t y  i n  1 month i n  Massachusetts 
(Krantz and Chamber1 i n  1978). Spat 
m o r t a l i t y  o f  50% t o  70% i n  Delaware 
Bay was reduced t o  30% t o  40% i f  spat 
were p ro tec ted  from predators  (Tweed 
1973). Spat s u r v i v a l  was l e s s  i n  dense 
se ts  than i n  sparse se ts  i n  Chesapeake 
Bay (Webster and Shaw 1968). Annual 
changes i n  popu la t i on  dens i t y  i n  Long 
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Figure  2 .  Recent commercial American o y s t e r  a r e a s  i n  t h e  North A t l a n t i c  
Region. Commercial ha rves t  i s  now p roh ib i t ed  i n  Great Bay and i s  low i n  
P l ea san t  Bay (Ralph Andrews, U.S. Fish and W i l d l i f e  S e r v i c e ,  Newton Corner ,  
Massachuset ts) .  



T a b l e  1. O y s t e r  h a r v e s t s  ( t h o u s a n d s  o f  pounds  meat w e i g h t )  by  
geograph ica l  r e g i o n  f o r  t h e  yea rs  1950-1980 ( f r o m  va r i ous  i s sues  o f  
Cu r ren t  F i s h e r i e s  S t a t i s t i c s ,  N a t i o n a l  Oceanic and Atmospheric 
A d m i n i s t r a t i o n ) .  

South G u l f  o f  
Year New ~ n g l a n d ~    id-Atlantic Chesapeake A t l a n t i c  Mexico 

a I n c l u d e s  Connec t i cu t  and Rhode I s 1  and f rom t h e  Mid-At1 a n t i c  Region. 
b  N/A = Data n o t  a v a i l a b l e .  

I s l a n d  Sound (MacKenzie 1981) suggest 94% i n  an e s t u a r y  (Manzi and B u r r e l l  
s u r v i v a l  r a t e s :  spa t  occur  a t  dens i -  1977). S u r v i v a l  was 100% i n  areas 
t i e s  o f  200 t o  10,000/m2; 1- t o  2-year p r o t e c t e d  from wave a c t i o n  i n  Nor th  
o l d s  a t  300/m2; and 3- t o  4-year-o lds Ca ro l i na ,  and 50% p e r  month i f  exposed 
a t  75/m2. A d u l t  s u r v i v a l  i n  South t o  waves (Or tega 1981). 
C a r o l i n a  was 85% i n  a  s a l t  pond and 




























