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PREFACE 

Th i s  spec ies p r o f i l e  i s  one o f  a  s e r i e s  on coas ta l  aqua t i c  organisms, 
p r i n c i p a l  l y  f i s h ,  o f  spor t ,  commercial, o r  e c o l o g i c a l  importance. The p r o f i l e s  
a re  designed t o  p rov i de  coas ta l  managers, engineers,  and b i o l o g i s t ;  w i t h  a  b r i e f  
comprehensive ske tch  o f  t he  b i o l o g i c a l  c h a r a c t e r i s t i c s  and env i  ronmental  requ i  r e -  
ments o f  t h e  spec ies and t o  desc r i be  hoir popu la t i ons  of t h e  spec ies may be 
expected t o  r e a c t  t o  env i ronmenta l  changes caused by coas ta l  development. Each 
p r o f i l e  has sec t i ons  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 ,  env i ronmenta l  
r equ i  rements, and economic importance, i f  apol 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 hey  a r e  prepared. 
T h i s  p r o j e c t  i s  j o i n t l y  planned and f inanced by t h e  U.S. Army Corps o f  Engineers 
and t h e  U.S. F i s h  and W i l d l i f e  Serv ice.  

Suggest ions o r  ques t ions  r ega rd i ng  t h i s  r e p o r t  should be d i  r e c t e d  t o :  

I n f o r m a t i o n  T r a n s f e r  S p e c i a l i s t  
Na t i ona l  Coasta l  Ecosystems Team 
U.S. F i s h  and W i l d l i f e  Se rv i ce  
NASA-Sl i d e l  1  Computer Complex 
1010 Gause Boul evard 
Sl i d e l  1, LA 70458 

U.S. Army Engineer  Waterways Experiment S t a t i o n  
A t t e n t i o n :  WESER 
Pos t  O f f i c e  Box 631 
Vicksburg, MS 39180 
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F i g u r e  1. Blue c r a b .  

B L U E  CRAB 

S c i e n t i f i c  name . . C a l l i n e c t e s  s a p i d u s  
(Rathbun)  

P r e f e r r e d  common name . . . .  Blue c r a b  
( F i g u r e  1 )  

O t h e r  common names. . . .  E d i b l e  c r a b ,  
c r a b ;  young f e m a l e s  a r e  c a l l e d  s a l l y  
c r a b s ;  a d u l t  f e m a l e s  a r e  c a l l e d  
s o o k s ;  and males  a r e  c a l l e d  j immies ,  
jimmy-dicks , o r  c h a n n e l e r s  (Van Engel 
1958)  

C l a s s  . . . . . . . . . . . .  C r u s t a c e a  
Order  . . . . . . . . . . . .  Decapoda 

Family . . . . . . . . . .  P o r t u n i d a e  
Geographic  r ange :  C o a s t a l  w a t e r s ,  

p r i m a r i l y  bays  and b r a c k i s h  
e s t u a r i e s  from M a s s a c h u s e t t s  Bay, 
southward t o  t h e  e a s t e r n  c o a s t  o f  
Sou th  America ,  i n c l u d i n g  t h e  Gulf 
o f  Mexico. The b l u e  c r a b  o c c u r s  
i n  c o a s t a l  w a t e r s  t h r o u g h o u t  t h e  
South  A t l a n t i c  B i g h t  ( F i g u r e  2 ) .  
I t  has  a l s o  been r e p o r t e d  from 
F r a n c e ,  Hol l and ,  Denmark, and t h e  
e a s t  c o a s t  o f  t h e  Medi te r ranean  
Sea ( C h u r c h i l l  1921; Van Engel 
1958) .  



ATLANTIC OCEAN 

M I L E S  

K I L O M E T E R S  

Coastal distribution 

Major commercial fishery CKSONVILLE in the South Atlantic bight 

F igu re  2. D i s t r i b u t i o n  o f  the  b l u e  c rab  i n  t he  South A t l a n t i c  B i g h t ,  south-  
eas te rn  Un i t ed  S ta tes .  The Pam1 i c o  Sound area i n  No r th  Ca ro l i na  suppor ts  t he  
ma jo r  commercial f i s h e r y  i n  t he  South A t l a n t i c  B igh t .  

2 



MORPHOLOGY / IDENTIFICATION AIDS 

The b l u e  c rab  i s  g r a y i s h  o r  b l u i s h  
green w i t h  r e d  on carapace spines (Py le  
and Cronin 1950; W i l l i ams  1965). Males 
have b l u e  p inchers  on chel ipeds;  mature 
females have red  p i  nchers on chel  i peds. 
Underparts a re  o f f - w h i t e  w i t h  t i n t s  of 
y e l l o w  and p i n k  (W i l l i ams  1965). Young 
crabs o f t e n  a r e  brownish w i t h  conspicu- 
ous w h i t e  markings (Newcombe 1945). 

The carapace, i n c l u d i n g  l a t e r a l  
spines, u s u a l l y  2.5 t imes as wide as 
long, moderate ly  convex, and n e a r l y  
smooth except  f o r  smal l  t u b e r c l e s  t h a t  
occur  on i n n e r  b ranch ia l  and c a r d i a c  
regions.  The a n t e r i o r  margin o f  t h e  
carapace has a median o r  f r o n t a l  r e g i o n  
t h a t  extends between t h e  compound eyes, 
and two l a t e r a l  reg ions.  The median 
reg ion  has f o u r  s e r r a t i o n s  and each 
l a t e r a l  r e g i o n  has e i g h t  (F igu re  1 ) ;  
t h e  number o f  s e r r a t i o n s  i s  cons tan t  
f o r  t h i s  species. 

The abdomen o f  t h e  male i s  shaped 
l i k e  an i n v e r t e d  'IT" (F igu re  3) .  The 
abdomen o f  immature females i s  t r i a n g u -  
l a r ,  and t h e  mature female has a broad, 
rounded abdomen t h a t  i s  f o l d e d  l o o s e l y  
aga ins t  t h e  v e n t r a l  s i d e  o f  t h e  
t h o r a c i c  s te rna  (F igu re  3). 

REASON FOR INCLUSION IN  SERIES 

The b l u e  c rab  suppor ts  a va luab le  
commercial f i s h e r y  th roughout  t h e  South 
A t l a n t i c  S ta tes  and a long  most o f  t h e  

B@ 

. ,.. - . . -: , 
I... ..._ ' . I  

F igu re  3. Ven t ra l  view o f  t h e  b l u e  
crab male (A), immature female (B) ,  and 
mature female (C) ( T r u i t t  1939). 

eas te rn  coas t  of t h e  U n i t e d  States.  
Es tua r i es  a r e  e s s e n t i a l  i n  t h e  l i f e  
h i s t o r y  of t h e  b l u e  crab; t h e  spec ies '  
h i g h  abundance i n  e s t u a r i e s  and i t s  
omnivorous f eed ing  h a b i t s  suggest t h a t  
t h e  b l u e  c rab  p l a y s  an impo r tan t  r o l e  
i n  t h e  s t r u c t u r e  and f u n c t i o n  o f  
e s t u a r i n e  communities. Dur ing p re-  
a d u l t  stages o f  l i f e ,  t h e  b l u e  c rab  i s  
eaten by a l a r g e  number o f  e s t u a r i n e  
and mar ine animals. 

LIFE HISTORY 

Spawn i n g  

B lue  c rabs  mate i n  Chesapeake Bay 
f rom May th rough October (Van Engel 
1958; W i  11 i ams 1965) and th roughout  
t h e  y e a r  i n  t h e  St .  Johns R iver ,  
F l o r i d a  (Tagatz 1968). Mat ing  p r imar -  
i l y  occurs i n  r e l a t i v e l y  l o w - s a l i n i t y  
waters i n  upper areas o f  e s t u a r i e s  and 
i n  lower  p o r t i o n s  of r i v e r s  (Py le  and 
Cron in  1950; Darnel 1  1959; W i l l  iams 
1965; Tagatz 1968). 

W i l l  iams (1965) descr ibed  t h e  
b l u e  c rab1  s mat ing  behavior .  Males 
may mate d u r i n g  t h r e e  o r  four  i n t e r -  
m o l t  phases a f t e r  they  mature. 
Females mate o n l y  once i n  t h e i r  l i v e s ,  
b u t  t h e  sperm f rom t h i s  mat ing i s  
s t o r e d  i n  seminal r ecep tac les  and may 
be used as o f t en  as t h e  female spawns, 
g e n e r a l l y  two o r  more t imes  d u r i n g  a 
1- o r  2-year p e r i o d  (Py le  and Cronin 
1950; Van Engel 1958; W i l l i ams  1965). 

A f t e r  mat ing,  females m ig ra te  t o  
h i gh -sa l  i n i  t y  waters i n  lower  es tua r -  
i e s ,  sounds, and nearshore spawning 
areas (Churchi 11 1921; Darnel 1  1959; 
F i s c h l e r  and Walburg 1962). Most 
females spawn f o r  t h e  f i r s t  t ime 2 t o  
9 months a f t e r  mat ing  ( C h u r c h i l l  1921; 
W i l  l i ams  1965). I n  Chesapeake Bay, 
females remain i n  t h e  lower  es tua r i es  
and spawn t h e  f o l l o w i n g  s p r i n g  o r  
summer (Churchi 11 1921). I n  F lo r i da ,  
Tagatz (1968) found t h a t  females which 
mated i n  t h e  s p r i n g  o r  sumner f i r s t  
spawned 1 o r  2 months l a t e r  i n  t he  
same year ,  w i t h  peak spawning from 



October th rough December. S tee le  
(1979) r e p o r t e d  spawning i n  F l o r i d a  
f rom March through December when wate r  
temperatures exceeded 22°C. Crabs 
t h a t  mated d u r i n g  t h e  f a l l  o r  w i n t e r  
i n  t h e  St .  Johns R i ve r  spawned f rom 
March th rough June o f  t h e  n e x t  year .  
Some females may spawn t w i c e  d u r i n g  a  
s i n g l e  season (Tagatz 1968). 

A  comparison o f  mat ing  and spawn- 
i n g  c h a r a c t e r i s t i c s  r e p o r t e d  f o r  t h e  
St .  Johns R i v e r  and Chesapeake Bay 
suggests t h a t  as temperatures i nc rease  
i n  t h e  s o u t h e r l y  d i r e c t i o n ,  mat ing and 
spawning seasons become l o n g e r  and l e s s  
d i s t i n c t .  T h i s  f a c t  i s  p robab l y  due t o  
more r a p i d  growth and m a t u r a t i o n  a t  
warmer temperatures.  Daugherty (1952) 
found t h a t  t h e  spawning season was 
s i g n i f i c a n t l y  s h o r t e r  d u r i n g  yea rs  i n  
which temperatures were low f o r  
extended per iods .  

The female ex t rudes  f e r t i l i z e d  
eggs i n t o  a  mass o r  "sponge" t h a t  
remains a t tached t o  h a i r 1  i ke branches 
( se tae )  o f  t h e  appendages o f  t h e  
abdomen u n t i  1  l a r v a e  emerge (Churchi 11 
1921; Newcombe 1945; Py le  and Cron in  
1950). Formation o f  t h e  sponge, which 
may c o n t a i n  700,000 - 2,000,000 eggs, 
takes  about  2  h r  ( C h u r c h i l l  1921; 
T r u i t t  1939; W i l l i ams  1965). The 
presence o f  empty egg cases on swim- 
merets  o r  t h e  occurrence o f  l a r g e ,  
b r i  gh t - red  a d u l t  nemertean worms 
( ~ a r c i n o n e m e r t e s  c o r c i n o p h i l a )  on t h e  
a i l l s  o f  a  mature female i n d i c a t e  t h a t  
t h e  i n d i v i d u a l  has spawned a t  l e a s t  
once (Churchi  11 1921; Hopkins 1947). 

Development 

Growth and development o f  t h e  b l u e  
crab,  as w i t h  o t h e r  crustaceans, 
c o n s i s t  o f  a  s e r i e s  o f  l a r v a l ,  
j u v e n i l e ,  and a d u l t  stages d u r i n g  which 
a  v a r i e t y  o f  morpho log ica l  , behav io ra l ,  
and p h y s i o l o g i c a l  changes occur .  These 
changes a re  most d ramat ic  when t h e  
animal mo l ts ,  o r  sheds i t s  r i g i d  
exoskeleton,  p e r m i t t i n g  growth and 
changes i n  body shape. P r i o r  t o  m o l t -  
i ng ,  a  new s h e l l  i s  formed beneath t h e  

o l d  exoskeleton,  which i s  then l oos -  
ened and c a s t  o f f .  The new s h e l l  i s  
i n i t i a l l y  s o f t ,  b u t  i t  expands and 
hardens i n  a  few hours. The stage 
between m o l t s  i s  termed " i n t e r m o l  t." 

The number of m o l t s  d u r i n g  
c e r t a i n  l i f e  s tages (e.g., l a r v a l  and 
j u v e n i l e )  i s  r e l a t i v e l y  u n i f o r m  among 
crabs,  b u t  t h e  r a t e  o f  m o l t i n g  (and 
hence g rowth)  can va ry  cons ide rab l y  
and i s  a f fec ted  by many envi ronmenta l  
f a c t o r s .  Much o f  t h e  i n f o r m a t i o n  
summarized below was ob ta i ned  f rom 
comprehensive s t u d i e s  o f  b l u e  c rab  i n  
t h e  Chesapeake Bay area ( C h u r c h i l l  
1921; Newcombe 1945; Van Engel 1958) 
and t h e  St.  Johns R i v e r  Estuary i n  
F l o r i d a  (Tagatz 1968). I n f o r m a t i o n  on 
t h e  l i f e  s tages o f  t h e  c rab  i n  these 
areas shoul d  be r e p r e s e n t a t i v e  
th roughout  t h e  spec ies '  range. Rates 
o f  development and t i m i n g  o f  c e r t a i n  
impo r tan t  events (such as mating, 
spawning, and m i g r a t i o n s )  th roughout  
most o f  t h e  South A t l a n t i c  B i g h t  w i l l  
genera l  l y  be i n t e r m e d i a t e  between 
r e s u l t s  p resen ted  f o r  t h e  two areas. 
Documented v a r i a t i o n s  a r e  emphasized 
and c i t e d  below. 

Eggs 

When f i r s t  deposi ted,  t h e  eggs 
a r e  b r i g h t  orange; b u t  t hey  become 
y e l l o w ,  brown, and then  dark  brown 
b e f o r e  ha t ch ing  (Van Engel 1958). The 
c o l o r  change i s  caused by abso rp t i on  
o f  t h e  y e l l o w  y o l k  and development o f  
dark  pigment i n  t h e  eyes. Eggs a r e  
about  0.25 mm i n  d iameter  ( C h u r c h i l l  
1921), and i n c u b a t i o n  genera l  l y  
r e q u i r e s  1 t o  2  weeks. Sandoz and 
Rogers (1944) r e p o r t e d  t h a t  ha t ch ing  
o f  b l u e  crab eggs must occur  a t  s a l i -  
n i t i e s  of 23 t o  33 p p t  and tempera- 
t u r e s  of 19" t o  29" C. M o r t a l i t y  o f  
eggs has been a t t r i b u t e d  t o  fungus, 
p reda t i on ,  s u f f o c a t i o n  i n  s tagnant  
water ,  and extreme temperatures (Couch 
1942; Humes 1942; Rogers-Tolber t  
1948). On t h e  average, o n l y  one o u t  
o f  every  m i l l i o n  eggs su rv i ves  t o  
become a  mature a d u l t  (Van Engel 
1958). 



Larvae J u v e n i l e s  

F i r s t  s t a g e  l a r v a e ,  c a l l e d  zoeae ,  
measure approx imate ly  0.25 mm a t  ha tch-  
i n g .  They b e a r  l i t t l e  morphological  
resemblance t o  a d u l t s  (Hopkins 1 9 4 3 ) ,  
a r e  f i l t e r  f e e d e r s ,  and l i v e  a plank-  
t o n i c  e x i s t e n c e  i n  t h e  h i g h - s a l i n i t y  
s u r f a c e  w a t e r s  n e a r  t h e  spawning 
grounds ( P y l e  and Cronin 1950; Darnel1 
1959).  Tagatz  (1968) found more zoeae  
n e a r  t h e  w a t e r ' s  s u r f a c e  t h a n  a t  t h e  
bottom. Churchi 11 (1942) p rov ided  
i l l u s t r a t e d  d e s c r i p t i o n s  of  zoeae  
morphology. 

The zoeae and a l l  subsequent  1 i f e  
s t a g e s  can i n c r e a s e  body s i z e  on ly  by 
mol t ing  (Hay 1905; Py le  and Cronin 
1950) .  Zoeal development may r e q u i r e  
31 t o  49 days ,  depending on s a l i n i t y  
and t e m p e r a t u r e ,  b u t  development t ime  
has been shown t o  be v a r i a b l e  even i n  a 
s i n g l e  s a l  i n i  ty - tempera ture  regime 
(Wil l iams 1965) .  Zoeae molt  f o u r  t o  
seven t imes  b e f o r e  e n t e r i n g  t h e  n e x t  
s t a g e  of  development,  and i t  has  been 
hypothesized t h a t  t h e  number o f  m o l t s  
r e q u i r e d  t o  reach t h e  megalops s t a g e  
depends on tempera ture  and s a l i n i t y .  
The f i n a l  zoeal  s t a g e  i s  about  1.0 mm 
i n  width (Hopkins 1943; Sandoz and 
Rogers 1944) .  

The f i n a l  molt  of  t h e  zoeae i s  
c h a r a c t e r i z e d  by a conspicuous change 
t o  t h e  second l a r v a l  s t a g e ,  c a l l e d  a 
mega1 ops (a1 s o  termed megalopa [ s i n g . ]  
o r  megalopae [ p l . ] ) .  The megalops 
l a r v a  i s  more crab1 i ke i n  appearance 
t h a n  t h e  zoeae ,  i s  broader  i n  r e l a t i o n  
t o  i t s  l e n g t h ,  and h a s  b i t i n g  c laws and 
p o i n t e d  j o i n t s  a t  t h e  ends  o f  t h e  l e g s  
( s e e  Churchi 11 [ I9211  and Newcombe 
[I9451 f o r  i l l u s t r a t i o n s ) .  I t  measures 
about  1 .0  mm i n  width.  The megalops 
swims f r e e l y ,  b u t  g e n e r a l l y  s t a y s  n e a r  
t h e  bottom i n  n e a r s h o r e  o r  lower- 
e s t u a r i n e ,  h igh-sa l  i n i  t y  a r e a s  (Tagatz  
1968) .  The megalops s t a g e  l a s t s  6 t o  
20 days ,  a f t e r  which t h e  megalops m o l t s  
i n t o  t h e  " f i r s t  c rab"  s t a g e ,  wi th  
p r o p o r t i o n s  and appearance more 1 i ke 
t h o s e  o f  an a d u l t .  

The j u v e n i l e  " f i r s t  c rab"  i s  
t y p i c a l l y  2.5 mm wide (f rom t i p  t o  t i p  
of  t h e  l a t e r a l  s p i n e s  of  t h e  
c a r a p a c e ) .  These juven i  1 e s  g radua l  1 y 
m i g r a t e  i n t o  s h a l l o w e r ,  l e s s - s a l  i n e  
w a t e r s  i n  upper  e s t u a r i e s  and r i v e r s  
where t h e y  grow and mature  ( F i s c h l e r  
and Walburg 1962) .  Van Engel (1958) 
and Tagatz  (1968) r e p o r t e d  t h a t  many 
j u v e n i l e s  had completed t h i s  m i g r a t i o n  
by f a l l  and e a r l y  w i n t e r .  Males 
g e n e r a l l y  m i g r a t e  f a r t h e r  upstream,  
p r e f e r r i n g  low-sal i n i  t y  w a t e r s ,  
whereas females  t end  t o  s t a y  i n  lower  
r i v e r s  and e s t u a r i e s  (Dudley and Judy 
1971; Music 1979) .  

Growth and m a t u r a t i o n  occur  
d u r i n g  a s e r i e s  o f  mol t s  and i n t e r m o l t  
phases ,  each  o f  which i s  termed a 
"c rab"  s t a g e  a c c o r d i n g  t o  t h e  number 
of mol t s  t h a t  have o c c u r r e d  s i n c e  t h e  
mega1 ops s t a g e .  Churchi 11 (1921)  
r e p o r t e d  t h a t  j u v e n i l e s  reached t h e  
9 t h  o r  1 0 t h  c r a b  s t a g e  by October  i n  
Chesapeake Bay, b u t  growth v a r i e s  
c o n s i d e r a b l y  among y e a r s  and wi th  
l a t i t u d e  a l o n g  t h e  A t l a n t i c  c o a s t .  
Molting and growth s t o p  d u r i n g  w i n t e r  
( C h u r c h i l l  1921; Darnel 1 1959) ;  growth 
resumes a s  w a t e r s  warm, and j u v e n i l e s  
g e n e r a l l y  reach  m a t u r i t y  d u r i n g  t h e  
s p r i n g  o r  summer of  t h e  y e a r  fo l lowing  
t h e i r  ha tch ing .  

Adul t s  

Sexual m a t u r i t y  i s  reached a f t e r  
18-20 p o s t l a r v a l  mol t s  a t  1 t o  1 .5  
y e a r s  o f  age  i n  Chesapeake Bay 
(Wil l iams 1965; Van Engel 1958) .  S i z e  
a t  m a t u r i t y  i s  v a r i a b l e ;  s e x u a l l y  
mature  females  a s  smal l  a s  51 mm 
( c a r a p a c e  w i d t h )  have been r e p o r t e d  i n  
South Carol i na (F i  s c h l e r  and Wal burg 
1962) ,  b u t  Tagatz  (1968) found imma- 
t u r e  females  a s  l a r g e  a s  177 mm i n  
wid th  i n  F l o r i d a .  Males c o n t i n u e  t o  
grow and mol t  a f t e r  r e a c h i n g  sexual  
m a t u r i t y ;  b u t  a f t e r  females  mature ,  
t h e y  mate and do n o t  molt  o r  grow 
a g a i n .  



Af ter  mature females mate and 
migra te  t o  spawning areas, they remain 
there  o r  move on ly  a  s h o r t  d is tance out  
t o  sea dur ing  the  remainder o f  t h e i r  
l i v e s  (Wi l l ianls 1965). I n  warmer 
months, males genera l l y  remain i n  low- 
s a l i n i t y  waters such ar  creeks, r i v e r s ,  
and upper es tuar ies  (Churchi 11 1921; 
Van Engel 1958; Dudley and Judy 1971; 
Music 1979). The maximum age f o r  most 
b lue  crabs i n  Chesapeake Bay (Church i l l  
1921) and North and South Caro l ina  
(Wi l l iams 1965) i s  about 3  years. 
Tagatz (1968) repor ted t h a t  t he  maximum 
age i n  the  St. Johns River  was 4  years. 
Hay (1905) and T r u i t t  (1939) repor ted 
t h a t  adu l t s  l i v e d  an average o f  l e s s  
than 1 year  a f t e r  reaching ma tu r i t y .  

/ M igra t ions  

Adu l t  b lue  crabs are  e x c e l l e n t  
swimmers and a l so  can move q u i c k l y  on 
land (Py le  and Cronin 1950). Tagging 
s tud ies  along the  South A t l a n t i c  have 
shown t h a t  b lue  crabs r a r e l y  move from 
one es tua r ine  system t o  another (Po r te r  
1956; Cargo 1958; F i s c h l e r  and Walburg 
1962; Judy and Dudley 1970). These 
s tud ies  a l s o  showed t h a t  most crabs 
l eav ing  an estuary genera l l y  remain i n  
adjacent  coasta l  areas, b u t  tagged 
female crabs have occas iona l ly  been 
recovered 100-540 km from t h e i r  re lease 
s i t e s .  Such long-range movements 
genera l l y  occur a f t e r  mating and p r i o r  
t o  spawning. Crabs along t h e  F l o r i d a  
gu1 f coast  undergo more extensive 
migra t ions  between es tua r ies  than do 
crabs along the South A t l a n t i c  B igh t  
(S tee le  1979). Males undergo l e s s  
extensive migra t ions  than females. 

Migra t ions  o f  b lue  crabs w i t h i n  
es tuar ine  systems are  r e l a t e d  t o  phases 
o f  t h e i r  1  i f e  cycle,  season, and, t o  a  
l e s s e r  extent ,  searches f o r  favorab le  
environmental cond i t i ons  (Church i l l  
1921; F i e d l e r  1930; T r u i t t  1939; 
F i s c h l e r  and Walburg 1962). Most b l u e  
crabs move t o  r e l a t i v e l y  deeper, warmer 
waters dur ing  w i n t e r  and r e t u r n  t o  
r i v e r s ,  t i d a l  creeks, s a l t  marshes, and 
sounds when cond i t i ons  become more 
favorab le  i n  the  spr ing  (L i v ings ton  

1976; Subrahmanyam and Coul t a s  1980). 
L i v ings ton  (1976) repor ted t h a t  crabs 
i n  a  F l o r i d a  es tuary  moved from 
inshore areas t o  deeper, more s a l i n e  
waters when shal low waters cooled. 

Migra t ions  associated w i t h  
reproduct ive  cycles o r  maturat ion are  
descr ibed i n  the  Spawning and Develop- 
ment sect ions,  

GROWTH AND MOLTING CHARACTERISTICS 

From the  f i r s t  crab stage t o  the  
adu l t ,  successive in termol  t stages o f  
t he  crab a re  morpho log ica l ly  s i m i l a r  
except f o r  s ize.  Growth ra tes  vary 
among i n d i v i d u a l s  and a re  a f fec ted  by 
temperature, s a l i n i t y ,  and many o t h e r  
fac to rs .  Hence, i t  i s  genera l l y  no t  
poss ib le  t o  determine t h e  stage t h a t  a  
p a r t i c u l a r  crab i s  i n  from i t s  s i z e  o r  
ex te rna l  c h a r a c t e r i s t i c s  (Church i l l  
1921). Migra t ions  and movements 
w i t h i n  es tua r ies  f u r t h e r  complicate 
es t ima t ion  o f  growth ra tes ,  and 
repeated sampl i ng a t  one 1  o c a t i  on can 
lead  t o  erroneous conclusions (Darnel 1  
1959; Adkins 1972; Palmer 1974). 
Thus, t he  growth and mo l t i ng  pa t te rns  
presented here were der ived i n  p a r t  
from labo ra to ry  studies.  Th is  summary 
should have general a p p l i c a b i l i t y  
throughout the  South A t l a n t i c  Bight ,  
bu t  ra tes  o f  growth w i l l  vary consid- 
e rab ly  w i t h  temperature, sa1 i n i  t y ,  and 
o t h e r  s i  te-speci  f i c  f ac to rs .  

Small crabs mo l t  f requent ly ,  and 
the t ime between mol ts increases as 
crabs grow l a r g e r  (Van Engel 1958). 
A t  each normal molt,  carapace wid th  
t y p i c a l l y  increases 25%-40% 
(Churchi 11 1921; Gray and Newcombe 
1939; Van Engel 1958). Resul ts  o f  
C h u r c h i l l ' s  (1921) l abo ra to ry  s tud ies  
on growth o f  Chesapeake Bay b lue  crabs 
serve as a  general g u i d e l i n e  f o r  
growth pa t te rns  o f  b lue  crabs i n  
V i r g i n i a  and adjacent  States (Table 
1). The increase i n  s i z e  associated 
w i t h  s p e c i f i c  mol ts  may be g e n e t i c a l l y  
c o n t r o l l e d ,  b u t  i t  i s  be l ieved t h a t  
environmental cond i t i ons  have a  



Table 1. Growth o f  b l u e  crabs a t  temperatures and s a l i n i t i e s  t y p i c a l  of 
Chesapeake Bay ( C h u r c h i l l  1921). 

L i f e  s tage Carapace w i d t h  Inc rease  i n  w i d t h  M o l t  i n t e r v a l  Age 
(mm) (mm (days)  (days)  

Mega1 ops 
1 s t  c rab  
2nd c rab  
3 r d  c rab  
4 t h  crab 
5 th  c rab  
6 t h  c rab  
7 t h  c rab  
8 t h  c rab  
9 th  c rab  

10 th  c rab  
11 th  crab 
12th c rab  
13th c rab  
14 th  c rab  
15 th  c rab  

g r e a t e r  i n f l uence .  Unfavorable water  
c o n d i t i o n s  , inadequate food, o r  
i n j u r i e s  such as t h e  l o s s  o f  one o r  
more l e g s  may cause sma l l e r  inc reases  
i n  s i z e  o r  no growth f o l l o w i n g  a m o l t  
(Van Engel 1958). Tagatz (1968) found 
t h a t  j u v e n i l e  crabs i n  no r theas te rn  
F l o r i d a  e x h i b i t e d  more growth p e r  m o l t  
i n  h i ghe r  s a l i n i t y  waters.  

Van Engel (1958) repo r ted  t h a t  
crabs hatched i n  l a t e  May i n  
Chesapeake Bay grew t o  64 mm i n  w i d t h  
by November and t o  127 mm by t h e  
f o l l o w i n g  August. I n  t h e  St. Johns 
R iver ,  most b l u e  crabs reach harves t -  
a b l e  s i z e  (127 mm) 1 y e a r  a f t e r  hatch-  
i ng .  Average s i z e  a t  m a t u r i t y  has 
been repo r ted  t o  be about  178 mm i n  
Chesapeake Bay (Churchi 11 1921), 203 
mnl i n  t h e  Caro l inas  (W i l l i ams  1965), 
and 102-178 mm i n  t h e  St .  Johns 
R i ve r  (Tagatz 1968). The 1 i t e r a t u r e  
i n d i c a t e s  cons iderab le  v a r i a t i o n  i n  
t h e  age a t  which sexual m a t u r i t y  i s  
reached: 12-18 months i n  Chesapeake 
Bay (Newcombe 1945; Van Engel 1958), 
about  22 months i n  South Ca ro l i na  

( F i s c h l e r  and Walburg 1962), and l e s s  
than  12 months i n  t h e  St. Johns R i v e r  
(Tagatz 1968). There i s  cons iderab le  
ove r l ap  i n  s i z e  ranges o f  immature and 
mature c rabs  (Tagatz 1968). 

THE FISHERY 

The b l u e  crab suppor ts  t h e  
l a r g e s t  c rab  f i s h e r y  i n  t h e  Un i t ed  
S ta tes .  Annual commercial l and ings  i n  
t h e  South A t l a n t i c  averaged about  48 
m i l l i o n  1b (va lued  a t  $9 m i l l i o n )  f o r  
1977-81 ( B e l l  1978; Na t i ona l  Mar ine 
F i s h e r i e s  Se rv i ce  [NMFS] 1981a, 1982). 
Sho la r  (1979) summarized most aspects 
o f  t h e  A t l a n t i c  b l u e  c rab  f i s h e r y ,  and 
i n c l u d e d  land ings ,  by S ta te ,  f o r  1950- 
77. Tagatz and H a l l  (1971) p rov ided  
an annotated b i b l i o g r a p h y  on t he  
f i s h i n g  i n d u s t r y  and b i o l o g y  o f  t h e  
b l u e  crab. 

Harvest  f rom t h e  South A t l a n t i c  
B i g h t  du r i ng  1977-81 represented 25% - 
33% o f  t h e  t o t a l  U. S. commercial b l ue  
c rab  harves t .  Landings i n  t he  South 




























