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PREFACE

This  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 is m s,  
p r i n c i p a l l y  f i s h ,  o f  s p o r t ,  commercia l ,  or e c o l o g i c a l  importance .  The p r o f i l e s  
are  d e s i g n e d  t o  p r o v id 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  
comprehens ive  s k e t c h  o f  t h e  b i o l o g i c a l  c h a r a c t e r i s t i c s  and environmental  
req ui remen ts  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  th e  s p e c i e s  may be 
e x p e c t e d  t o  r e a c t  t o  environmental  changes  cause d by c o a s t a l  deve lopment .  Each 
p r o f i l e  has s e c t i o n s  on taxonomy,  l i f e  h i s t o r y ,  e c o l o g i c a l  r o l e ,  environmental  
re q u ir e m e n ts ,  and economic importance ,  i f  a p p l i c a b l e .  A t h r e e - r i n g  b in 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  are  prepared.  
Thi s  p r o j e c t  i s  j o i n t l y  planned and f in a n c e d  by t h e  U.S.  Army Corps o f  Eng ineers  
and t h e  U.S.  F is h  and W i l d l i f e  S e r v i c e .

S u g g e s t i o n s  or q u e s t i o n s  r ega rd in g  t h i s  r e p o r t  should  be d i r e c t e d  t o  one o f  
t h e  f o l l o w i n g  a d d r e s s e s .

In fo rm at io n T r a n s fe r  S p e c i a l i s t  
Nationa l  Coasta l  Ecosystems Team 
U.S. F is h  and W i l d l i f e  S e r v i c e  
NASA-SI i de l  1 Computer Complex 
1010 Gause Boulevard  
S l i d e l l ,  LA 70458

or

U.S.  Army Engineer  Waterways Experiment  S t a t i o n  
A t t e n t i o n :  WESER-C
P os t  O f f i c e  Box 631 
V ic ks bu rg,  MS 39180



CONVERSION TABLE

Mul t ipl .y

mill imeters (mm) 
cent imeters (cm) 
meters (m) 
kilometers (km)

square meters (m2) 
square ki lometers (km ) 
hec tares (ha)

1 i t e r s  ( 1 ) 
cubic meters (m3) 
cubic meters

mil l igrams (mg) 
grams (g) 
kilograms (kg) 
metric tons ( t )  
met ric  tons 
ki local ori  es (kcal )

Celsius degrees

Metric to U.S. Customary

M

0.03937
0.3937
3.281
0.6214

10.76
0.3861
2.471

0.2642
35.31
0.0008110

0.00003527
0.03527
2.205

2205.0
1 . 1 0 2
3.968

1.8(°C) + 32

To Obtain

inches 
inches 
f ee t  
mil es

square fee t  
square mil es 
acres

gal 1ons 
cubic fe e t  
a c re - fe e t

ounces 
ounces 
pounds 
pounds 
shor t  tons
B r i t i s h  thermal un i t s  

Fahrenheit  degrees

U.S. Customary to Metric

inches 
inches 
f e e t  ( f t )  
fathoms 
mi les  (mi) 
naut ical  miles ( m i )

square f e e t  ( f t  ) 
acres 2
square mil es (mi )

gal 1 ons ( gal ) 
cubic f e e t  ( f t 3) 
a c r e - f ee t

25.40
2.54
0.3048
1.829
1.609
1.852

0.0929
0.4047
2.590

3.785
0.02831

1233.0

mil 1 imeters 
centimeters 
meters 
meters 
ki lometers 
kil ometers

square meters 
hectares
square kilometers 

l i t e r s
cubic meters 
cubic meters

ounces (oz) 
pounds ( lb)  
shor t  tons ( ton) 
Br i t i sh  thermal un i t s

Fahrenheit  degrees

28.35 
0.4536 
0.9072 

( Btu ) 0.2520

0.5556(°F - 32)

grams 
ki 1 ograms 
met ric  tons 
kil  ocal ori  es

Celsius degrees

1 V
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Figure  1.  Blue crab ( from Rathbun 193 0) .

NOMENCLATURE/TAXONOMY/RANGE

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 id u s  Rathbun 1896  

P r e f e rr e d  common name . . . B l u e  crab  
(F ig u r e  1)

Other common names . . Common e d i b l e  
crab,  e d i b l e  b l ue  crab

C l a s s .......................................................Crustacea
O r d e r ..........................................................Decapoda
I n f r a o r d e r  ..................................  Brachyura
Family ............................................  Portunida e

Geographical  range: D i s t r i b u t e d
throug hou t  t h e  c o a s t a l  w aters  o f  
t h e  Gulf  o f  Mexico ( F ig u r e  2 ) .  
Wil l iam s ( 1 9 7 4 )  d e f i n e d  t h e  range  
as:  O c c a s i o n a l l y  Nova S c o t i a ,
Maine,  and northern M a ss a ch u se t t s  
t o  nor thern  A r g e n t in a ,  i n c l u d i n g  
Bermuda and t h e  A n t i l l e s ;  
Oresund,  Denmark; t h e  Nether lands  
and a d j a c e n t  North Sea; so u th w est  
France ( found t w i c e ) ;  Go l fo  di  
Genova; northern A d r i a t i c ;
Aegean,  w e st e r n  Bl a ck ,  and 
e a s t e r n  Mediterranean s e a s .

MORPHOLOGY/IDENTIFICATION AIDS

W il l ia m s ( 1 9 7 4 )  pr ov ide d a 
d e t a i l e d  m or pho logica l  d e s c r i p t i o n .  
Frontal  margin o f  th e  carapace  w ith  
fo u r  in n e r  o r b i t a l  t e e t h .  Antero­
l a t e r a l  margin o f  cara pac e  w it h  9 
s p i n e s  or t e e t h ,  th e  p o s t e r i o r - m o s t  
s t r o n g l y  d e v e lo pe d.  Carapace about  
2 . 5  t im es  as  wide as l o n g ,  mod erate ly  
convex and n e a r l y  smooth.  Granula­
t i o n s  on t h e  in n e r  br an ch ia l  and
c a r d i a c  r e g i o n s  o f  t h e  carapa ce .

Sex determined e x t e r n a l l y  by th e  
shape  o f  t h e  abdomen. Abdomen o f  
t h e  male T-shaped. Male gonopods
( c o p u l a t o r y  or ga ns )  reach n e a r ly  t o  
or  ex tend  beyond t h e  t i p  o f  th e  
abdomen. Immature fe m a le s  w i th
t r i a n g u l a r  abdomen; abdomen o f  mature  
f e m a le s  s e m i - c i r c u l a r .  Maturi ty  in  
males cannot  be determined e x t e r n a l l y .

Color  v a r i a b l e ,  w i t h  shades  o f  
g r a y i s h ,  b l u i s h ,  or brownish green  
o c c u r r i n g .  The propodi o f  c h e l a e  o f

1
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Figure  2 .  Blue crabs are  d i s t r i b u t e d  throughout  the  c o a s t a l  waters  o f  th e  Gulf  o f  Mexico and are  most abun­
dant  in waters  up to 35 m. G r e a te s t  repor ted  commercial la n d in g s  occur  north o f  28°N l a t i t u d e .



males b lu e  on t h e  i n n e r  and o u t e r  
s u r f a c e s  t i p p e d  w i t h  red.  The f i n g e r s  
o f  c h e l a e  o f  mature fe m a le s  orange  
t ip p e d  w i t h  p u rp le .

REASON FOR INCLUSION IN SERIES

The b lu e  crab f i s h e r i e s  have become 
i n c r e a s i n g l y  important  in t h e  Gulf  
S t a t e s .  Reported l a n d i n g s  f o r  th e  
Gulf  o f  Mexico in  1984 exce ed ed  51 
m i l l i o n  lb  w i t h  an e x - v e s s e l  v a lu e  
approaching $15 m i l l i o n :  i n c r e a s e s  o f
41% and 29%, r e s p e c t i v e l y ,  compared t o  
1 9 8 3 . 1 In a d d i t i o n  t o  t h e  commercial  
hard crab f i s h e r y ,  t h e r e  e x i s t  a sub­
s t a n t i a l  r e c r e a t i o n a l  f i s h e r y  and an 
expanding commercial  and r e c r e a t i o n a l  
f i s h e r y  f o r  s o f t - s h e l l e d  cr abs .

Blue  cr ab s  occupy a v a r i e t y  o f  
h a b i t a t s .  The upper,  m id d le ,  and 
lower e s t u a r y  and a d j a c e n t  marine  
area  t o g e t h e r  c o n s t i t u t e  th e  b l ue  
crab h a b i t a t .  Early  l a r v a l  s t a g e s  are  
found in  t h e  lower e s t u a r y  and a d j a ­
c e n t  marine w a t e r s ;  s a l i n i t i e s  in  
e x c e s s  o f  2 0 . 0  ppt  are  re q u ir e d  f o r  
s u c c e s s f u l  deve lopment .  Later s t a g e  
z o ea e  e x i s t  mainly  in  th e  open g u l f  
where t h e i r  a rea l  and v e r t i c a l  d i s t r i ­
bu t io n  determine  t h e i r  e vent ua l  
t r a n s p o r t  shoreward.  Blue crab s  e n t e r  
t h e  e s t u a r y  as megalopae ,  ad o p t in g  a 
more b e n t h i c  e x i s t e n c e .  The m o lt  t o  
t h e  f i r s t  crab s t a g e  t a k e s  p l a c e  
w i t h i n  t h e  e s t u a r y .  F a c to r s  a f f e c t i n g  
d i s t r i b u t i o n  and s u r v i v a l  i n c l u d e  sub­
s t rat um ,  food a v a i l a b i l i t y ,  a v a i l a b l e  
s h e l t e r ,  w ater  t e m p e r a tu r e ,  and 
s a l i n i t y .  Because b l ue  crabs  occupy  
a v a r i e t y  o f  h a b i t a t s  and are an 
i n t e g r a l  p a r t  o f  t h e  c o a s t a l  e c o ­
sy st em ,  maintenance  o f  t h e  e n t i r e  
e s t u a r i n e  system in  a c o n d i t i o n  
s u i t a b l e  f o r  c o n t in u e d  p r o d u c t io n  i s  
o f  prime importance.

xU n le s s  o t h e r w i s e  no te d ,  a l l  s t a t i s t i ­
c a l  d a t a  p r e s e n t e d  in  e i t h e r  t h e  t e x t  
or  t a b l e s  ar e  from F i s h e r y  S t a t i s t i e s  
o f  t h e  United  S t a t e s  and Current  
F i sher.y S t a t i  s t i e s  ( v a r i o u s  y e a r s ) , 
both p u b l i s h e d  by t h e  Na t iona l  Marine  
F i s h e r i e s  S e r v i c e .

LIFE HISTORY2 

Spawning

Spawning o f  b l ue  crabs  in northern  
g u l f  wa ters  i s  p r o t r a c t e d  w i t h  egg-  
b e a r in g  f e m a le s  o c c u r r i n g  in c o a s t a l  
and e s t u a r i n e  w a t e r s  in  th e  s p r i n g ,  
summer, and f a l l  (Gunter  1950,  
Daugherty 19 52 ,  More 1969,  Adkins  
1972,  Perry 1 9 7 5 ) .  A d d i t i o n a l l y ,  
Adkins ( 1 9 7 2 )  found e v i d e n c e  o f  w i n t e r  
spawning in  o f f s h o r e  Lo u is ia n a  w at ers  
based on commercial  c a t c h e s  o f  "berry" 
crabs  in  December, January ,  and 
February,  and Daugherty ( 19 52)  noted  
t h a t  crabs  in  so ut he rn Texas may spawn 
y e a r  round in  y e a r s  w i t h  mi ld  w i n t e r s .

For most marine anim als  mating  
and spawning are  synonymous; however,  
in  t h e  c a s e  o f  t h e  b lu e  cr a b ,  t h e  two 
e v e n t s  occur  a t  d i f f e r e n t  t i m e s .  The 
fem ale  mates  in t h e  s o f t - s h e l l  s t a t e  
f o l l o w i n g  t h e  pu be rta l  or  terminal  
molt  ( i n  t h e  female  b lu e  crab th e  
c y c l e  o f  growth and m o lt in g  t e r m i ­
n a t e s  w i th  a f i n a l  e c d y s i s ) .  A f t e r  
i n s e m i n a t i o n ,  t h e  male c o n t i n u e s  t o  
c arry  t h e  female  u n t i l  her s h e l l  has  
hardened.  Spawning u s u a l l y  oc cu rs  
w i t h i n  2 months o f  mat ing  in  th e  
s p r i n g  and summer. Females t h a t  mate 
in t h e  f a l l  u s u a l l y  d e l a y  spawning  
u n t i l  t h e  f o l l o w i n g  s p r i n g .  Sperm 
t r a n s f e r r e d  t o  t h e  female  remain  
v i a b l e  f o r  a y e a r  or  more and are  used  
f o r  r e p e a t e d  spawnings .

The f e r t i l i z e d  e g g s  are  ext rud ed  and 
a t t a c h e d  t o  f i n e  s e t a e  on th e  endopo-  
d i t e s  o f  t h e  p l e o p o d s ,  forming an egg  
mass known as  a "sponge ,"  "berry ,"  or  
"pom-pom." As many as  two m i l l i o n  
e ggs  may be p r e s e n t  in a s i n g l e
sponge .  The sponge i s  i n i t i a l l y
b r i g h t  o ran ge ,  becoming p r o g r e s ­
s i v e l y  darker  as  t h e  l a r v a e  de v e lo p  
and absorb t h e  y o l k .  J u s t  p r i o r  t o  
h a t c h i n g ,  t h e  sponge i s  b la ck.  The 
eg g s  hatch in  about  2 weeks.  
Ch u rch i l l  ( 1 9 2 1 )  and Van Engel (195 8)  
have pr ovi ded d e t a i l e d  da ta  on r epr o­
d u c t i o n  and spawning o f  b lu e  cra b s .
2 In fo rm at io n in  t h e  f o l l o w i n g  s e c t i o n s  

was taken from Perry e t  a l .  ( 1 9 8 4 ) .
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Larvae

Cost low and Bookhout ( 1 9 5 9 )  r e p o r te d  
se ven z o e a l  s t a g e s  and one megalopal  
s t a g e  ( F i g u r e  3 ) .  An e i g h t h  zoeal
s t a g e  was sometimes ob serv ed  though  
s u r v i v a l  t o  t h e  megalopal s t a g e  was 
rar e .  Development  through th e  seven  
z oeal  s t a g e s  r e q u ir e d  from 31 t o
49 days;  t h e  megalopal  s t a g e  p e r s i s t e d  
from 6 t o  20 days.  In s a l i n i t i e s  
below 2 0 . 1  ppt  t h e  l a r v a e  r a r e l y  
s u r v i v e d  t h e  f i r s t  mol t .

The l a r v a l  l i f e  h i s t o r y  o f  th e  b l u e  
crab in t h e  Gulf  o f  Mexico i s  p o o r ly  
un de rs to od .  Although Daugherty  
( 1 9 5 2 ) ,  Menzel ( 1 9 6 4 ) ,  and Adkins  
( 1 9 7 2 )  s p e c i f i c a l l y  d i s c u s s e d  th e  
d i s t r i b u t i o n  o f  b lu e  crab l a r v a e ,  
t h e  p o s s i b i l i t y  o f  c o - o c c u r r e n c e  o f  
t h e  l a r v a e  o f  th e  l e s s e r  b l u e  crab  
(C. s i m i l i s )  must be c o n s i d e r e d .  The 
temporal  and s p a t i a l  o v e r l a p  in  spawn­
in g  h a b i t s  o f  t h e  two s p e c i e s  (P erry
1 9 7 5 ) ,  co u p le d  w it h  th e  d i f f i c u l t y  in
u s i n g  th e  e a r l y  mor ph ol og ic a l  d e s c r i p ­
t i o n s  o f  th e  b lu e  crab l a r v a e  from 
t h e  A t l a n t i c  (C ost lo w  and Bookhout  
1959)  t o  r e l i a b l y  i d e n t i f y  g u l f  s p e c i ­
mens, s u g g e s t s  t h a t  p u b l i s h e d  a c c o u n ts  
o f  th e  s e a s o n a l i t y  o f  b l u e  crab la r v a e  
are  q u e s t i o n a b l e .  R ecogn iz in g  th e  
d i f f i c u l t y  i n  s e p a r a t i n g  th e  two 
s p e c i e s ,  King ( 1 9 7 1 ) ,  Perry  ( 1 9 7 5 ) ,  
and Andryszak (1 9 7 9 )  d id  not  d i f f e r e n ­
t i a t e  between th e  l a r v a e  o f  th e  b l u e  
crab and th e  l e s s e r  b l u e  crab.

Perry and Stuck (1 9 8 2 a )  noted  
t h a t  e a r l y  s t a g e  Cal 1 i n e c t e s  zoeae  ( I  
and I I )  were p r e s e n t  in  M i s s i s s i p p i  
c o a s t a l  w a te r s  in  t h e  s p r i n g ,  summer, 
and f a l l .  Adkins ( 1 9 7 2 )  r e p o r t e d  bl ue  
crab l a r v a e  were p r e s e n t  y e a r -r o u n d  in  
L o u i s i a n a ,  but  d id  not  s e p a r a t e  th e  
zoe a l  and megalopal s t a g e s .  The 
sampl ing  programs o f  Menzel (1964)  
and Andryszak (1 9 7 9 )  were o f  l i m i t e d  
d u r a t i o n .  Perry and Stuck (1 982a)  
and Andryszak (1 9 7 9 )  found o n l y  th e  
e a r l y  s t a g e  zo eae  abundant n ea rshore .

Cal 1 i n e c t e s  megalopae have been  
r e p o r t e d  t o  occur  th ro ug ho ut  t h e  y e ar .

Perry (1 9 7 5 )  found megalopae in  
M i s s i s s i p p i  Sound in a l l  months; peak  
abundance was in  t h e  l a t e  summer-ear ly  
f a l l  and in  February.  In Texas  
c o a s t a l  w a t e r s ,  Cal 1 i n e c t e s  megalopae  
have been found in a l l  s e a s o n s  
(Daugherty  1952 ,  More 1969,  King 
1 9 7 1 ) .  King ( 1 9 7 1 )  not ed  t h r e e  waves  
o f  megalopae in Cedar Bayou, Texas:  
t h e  f i r s t  from January through March,  
t h e  second in May and Jun e ,  and th e  
t h i r d  in  October.

Attempts t o  s e p a r a t e  t h e  megalopae  
o f  C. sa pi du s  and C. s i m i i  i s , u s in g  
t h e  c h a r a c t e r s  d ev e lo p ed  by Bookhout  
and Cost low ( 1 9 7 7 ) ,  have been l a r g e l y  
u n s u c c e s s f u l  because  o f  ap pa rent  mor­
p h o l o g i c a l  d i f f e r e n c e s  in  l a r v a e  from 
t h e  Gul f  o f  Mexico and A t l a n t i c  Ocean.  
Stuck e t  a l .  ( 1 9 8 1 )  and Stuck and 
Perry (198 2)  prov ide d c h a r a c t e r s  
u s e f u l  in d i s t i n g u i s h i n g  the  
megalopae  and e a r l y  crab s t a g e s  o f  the  
two s p e c i e s .  Subsequent  a n a l y s i s  o f  
a r c h iv e d  plan kton samples  from 
M i s s i s s i p p i  and Lo u i s ia n a  c o a s t a l  
w a t e r s  has f u r n i s h e d  i n f o r m a t i o n  on 
th e  s e a s o n a l i t y  o f  C. sa p i d u s  mega­
lo pae  in  t h e  northern g u l f  (S t u c k  and 
Perry 1 981) .  Cal 1 i n e c t e s  sa pi du s  
megalopae  were r a r e l y  found in  samples  
b e f o r e  May. These data s u g g e s t  t h a t  
t h e  re p o r te d  w i n t e r  peaks o f  
Cal 1 i n e c t e s  la r v a e  in t h e  nor thern  
g u l f  are  probably  r e f e r a b l e  t o  C. 
s i m i l i s .

Reports on th e  v e r t i c a l  d i s t r i b u t i o n  
o f  C a l l i n e c t e s  megalopae appear  con­
f l i c t i n g .  W il l ia ms  ( 1 9 7 1 ) ,  King 
( 1 9 7 1 ) ,  Perry ( 1 9 7 5 ) ,  and Smyth (1980)  
r e p o r t e d  megalopae t o  be most abundant  
in  s u r f a c e  w a ters .  In c o n t r a s t ,  96% 
o f  th e  C a l l i n e c t e s  megalopae  c o l l e c t e d  
by T a g i t z  (1 968a)  and a l l  o f  t h o s e  
c o l l e c t e d  by S a n d i f e r  ( 1 9 7 3 )  were from 
bottom w a ters .  Stuck and Perry (19 81)  
found t h a t  por tun i  d megalopae  (C. 
s a p i d u s , C. s imi  l i s , and Portunus  
s p p . )  showed no a f f i n i t y  f o r  s u r f a c e  
or  bot tom w a t e r s .  They noted t h a t  th e  
m a j o r i t y  o f  l a r g e  c a t c h e s  o f  C. 
sa p id u s  megalopae were taken on r i s i n g  
or  peak t i d e s ,  whereas th e  megalopae
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Figure  3.  Larval s t a g e s  o f  t h e  b lu e  crab ( S tu c k  and Perry 19 8 2 ) .

o f  C. s i m i l i s  and Portunus spp.  were  
commonly c o l l e c t e d  on both r i s i n g  and 
f a l l i n g  t i d e s .

L i t t l e  i s  known about  th e  mechanisms  
o f  l a r v a l  t r a n s p o r t  and d i s p e r s a l  o f  
b lu e  crab zoeae  in  th e  north ern g u l f .  
Based on th e  data  o f  Menzel ( 1 9 6 4 ) ,  
Andryszak ( 1 9 7 9 ) ,  and Perry and Stuck  
( 1 9 8 2 a ) ,  i t  appears  t h a t  deve lopment  
through the  l a t e  z o e a l  s t a g e s  ( I I I  
through VII)  t a k e s  p l a c e  in o f f s h o r e  
w a t e r s .  At t h i s  t i m e ,  t h e  l a r v a e  are  
s u b j e c t  t o  c u r r e n t s  and may be t r a n s ­
p o r te d  c o n s i d e r a b l e  d i s t a n c e s .  
Recruitment o f  l a r v a e  back i n t o  
c o a s t a l  w aters  o ccu rs  during  the  
megalopal  s t a g e .  O e s t e r l i n g  and Evink 
(1 9 7 7 )  proposed a mechanism f o r  l a r v a l  
d i s p e r s a l  in n o r t h e a s t e r n  g u l f  w aters  
in  which b lu e  crab l a r v a e  were t r a n s ­
p or ted  d i s t a n c e s  o f  300 km or more. 
I f  such t r a n s p o r t  mechanisms do e x i s t  
in th e  g u l f ,  l a r v a e  produced by spawn­
ing  f e m a le s  in one S t a t e  may in f a c t  
be r e s p o n s i b l e  f o r  r e c r u i t m e n t  in  
a d j o i n i n g  S t a t e s .

J u v e n i l e s

Recrui tment  o f  b lu e  cr abs  t o  g u l f  
e s t u a r i e s  o ccu rs  during  th e  megalopal  
s t a g e  (More 1969,  King 1971,  Perry  
197 5,  Perry and Stuck 1982b) .  The 
r e l a t i o n s h i p  between numbers o f  
megalopae r e c r u i t e d  and sub seque nt  
abundance o f  j u v e n i l e  crabs  i s  not  
w e l l  d e f i n e d .  Perry and Stuck (1982b)  
noted t h a t  l a r g e  c a t c h e s  o f  b l ue  crab  
megalopae  in  August and September were  
u s u a l l y  f o l l o w e d  by an i n c r e a s e d  ca tc h  
o f  j u v e n i l e  crabs  ( 1 0 . 0  t o  1 9 . 9  mm) in  
October  or November in M i s s i s s i p p i  
e s t u a r i e s ;  however,  i n c o n s i s t e n c i e s  
between r e c r u i t m e n t  o f  megalopae and 
su bs eq ue nt  o c cu rren ce  and abundance 
o f  j u v e n i l e s  were noted  in t h e  sp r in g  
and summer in  t h e i r  samples .  King 
(1 97 1)  found comparable p o p u l a t i o n
d e n s i t i e s  o f  j u v e n i l e s  between 2
y e a r s  though r e c r u i t m e n t  was markedly  
d i f f e r e n t .  I n t e r p r e t a t i o n  o f  h i s  data  
i s  somewhat c o m p l i c a te d  by th e
taxonomic  problems a s s o c i a t e d  w it h  th e
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Separat ion o f  C. sapidus  and C. 
simi 1 i s  megalopae.

J u v e n i l e  b l u e  crabs  show wide  
se a s o n a l  and a rea l  d i s t r i b u t i o n  in  
g u l f  e s t u a r i e s .  L i v i n g s t o n  e t  a l .
(19 7 6 )  found maximum numbers o f  b lu e  
crabs  in  A p a l a c h i c o l a  Bay, F l o r i d a ,  
in t h e  w i n t e r  and summer, n o t i n g  t h a t  
an a lm o s t  "cont in uo us  s u c c e s s i o n "  o f  
j u v e n i l e  crabs  e n t e r e d  t h e  sampl ing  
area  during  th e  y e a r .  Perry  (1975)  
and Perry  and Stuck (1982b)  found  
f i r s t  crab s t a g e s  in  a l l  s e a s o n s ,  
i n d i c a t i n g  c o n t i n u a l  r e c r u i t m e n t  to  
th e  j u v e n i l e  p o p u l a t i o n  in  
M i s s i s s i p p i .  In Lake P o n t c h a r t r a i n ,  
L o u i s i a n a ,  Darnel l  ( 1 9 5 9 )  noted  t h a t  
r e c r u i t m e n t  o f  j u v e n i l e  crabs  was 
h i g h e s t  in  t h e  l a t e  s p r i n g - e a r l y  
summer and in th e  f a l l .

Al though j u v e n i l e  crabs  oc cur  over  
a broad range o f  s a l i n i t i e s ,  th ey  
are most abundant in  low t o  in te r m e ­
d i a t e  s a l i n i t i e s  c h a r a c t e r i s t i c  o f  
middle  and upper e s t u a r i n e  w a t e r s .  
Using t e m p e r a t u r e - s a l i n i t y  m a t r i c e s ,  
Swing le  ( 1 9 7 1 ) ,  P e r r e t  e t  a l .
( 1 9 7 1 ) ,  Christmas and Langley ( 1 9 7 3 ) ,  
and Perry  and Stuck (1982b)  determined  
th e  d i s t r i b u t i o n  o f  b lu e  crabs  
( p r i m a r i l y  j u v e n i l e s ) .  P e r r e t  e t  a l .
(19 7 1 )  and Sw ing le  ( 1 9 7 1 )  found  
maximum abundance in  s a l i n i t i e s  be low
5 . 0  ppt  (Table  1 ) .  In c o n t r a s t ,  
Christmas and Langley ( 19 73 )  and Perry

and Stuck (1982b)  found h i g h é s t  
average  c a t c h e s  a s s o c i a t e d  with
s a l i n i t i e s  above 1 4 . 9  ppt  in  
M i s s i s s i p p i  (T ab le  1 ) .  From 1 y e a r  
o f  bag s e i n e  d a ta ,  Hammerschmidt 
( 1 9 8 2 )  found no d i r e c t  r e l a t i o n s h i p  
between c a t c h e s  o f  j u v e n i l e  crabs  
and s a l i n i t y  in  Texas.  Although  
s a l i n i t y  i n f l u e n c e s  d i s t r i b u t i o n ,  
f a c t o r s  such as  bottom t y p e  and food  
a v a i l a b i l i t y  a l s o  p l a y  a r o l e  in  
de term in in g  d i s t r i b u t i o n a l  p a t t e r n s  o f  
j u v e n i l e  b lu e  cr abs .

The importance o f  bottom ty p e  in  
th e  d i s t r i b u t i o n  o f  j u v e n i l e  b l ue  
crab s  i s  w e l l  e s t a b l i s h e d .  More
( 1 9 6 9 ) ,  Hol land e t  a l .  ( 1 9 7 1 ) ,  Adkins
( 1 9 7 2 ) ,  Perry  ( 1 9 7 5 ) ,  L i v i n g s t o n  e t  
a l .  ( 1 9 7 6 ) ,  and Perry  and Stuck
(1982b)  a l l  noted th e  a s s o c i a t i o n  o f  
j u v e n i l e  b lu e  crabs w i t h  s o f t ,  mud 
s e d im e n t s .  Evink (1 9 7 6 )  c o l l e c t e d  th e  
g r e a t e s t  number o f  i n d i v i d u a l s  and 
biomass from mud bottoms and noted  
t h a t  b lu e  crab biomass  appeared t o  be 
determined by faunal  food a v a i l ­
a b i l i t y .

Ad ult s

The o va r ia n s t a g e s  d e s c r i b e d  by 
Hard ( 19 42 )  were used by Perry ( 1 9 7 5 )  
t o  d e f i n e  th e  r e p r o d u c t i v e  s t a t e  o f  
b l u e  crab p o p u l a t i o n s  in M i s s i s s i p p i .  
R e c e n t l y  mated f em ale s  ( S t a g e  I )  and 
crabs  w i t h  d e v e l o p i n g  o v a r i e s  ( S t a g e

Table  1 .  D i s t r i b u t i o n  of  th e  b l ue  crab by s a l i n i t y  i n t e r v a l s  o f  5 ppt  showing  
number o f  samples (be low)  and ca tch  per sample ( a b o v e ) .

______________________________   Sal in i ty  ( p p t)______________________
0 .0 - 4 .9  5 .0  - 9 .9  ' io.0 - 1 4 .9 “ I S .0 -1 9 .9  '2 0 .0 -2 4 .9  2 5 .0 -2 9 .9  30+ T o la l

M odified  from:

Sw ingle 1971 6 .0 4 .7 2 .6 2 .3 3 .1 3 .3 4 .4 3 .9
(4 1 ) (15 ) (14) (1 9 ) (33) (18 ) (1 8 ) (179)

P e r r e t  e t  a l .  1971 12 6 6 6 6 5 5 7
(197) (185) (263) (278) (182) (8 2 ) (12 ) (1 ,1 9 9 )

C hristm as and 1 .2 2 .7 3 .8 3 2 4 .1 2 .2 0 .9 2 .6
Langley 1973 (134) (8 7 ) (110) (9 9 ) (145) (169) (74 ) (818)

P e rry  and S tuck 7 .6 7 .8 7 .1 8 .3 5 .9 3 .0 2. 7 6 .3
1982b (561) (423) (482) (520) (517) (489) (257) (3 ,2 4 9 )
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I I )  were obs erved in  t h e  s p r i n g ,  
summer, and f a l l .  Females w i th  mature  
o v a r i e s  (S t a g e  I I I )  occurred  through­
out  t h e  y e a r .  The appearance  o f  
b e r r i e d  fem al e s  ( S t a g e  IV) in  March 
and Apri l  i n d i c a t e d  t h a t  o v e r w i n t e r i n g  
St ag e  I I I  f e m a le s  spawned when water  
t em pe ra tu res  began t o  r i s e  in t h e  
sp r i n g .  St a g e  IV crabs  were most  
abundant during  t h e  middle  and l a t e  
summer, co r r e sp o n d in g  w i t h  t h e  i n f l u x  
o f  "gul f"  crabs  from o f f s h o r e  w a t e r s .  
St ag e  V crabs  ( r e p e a t  spawners)  
appeared during  t h e  summer, p r o v i d i n g  
e v id e n c e  t h a t  some f e m a le s  do spawn 
t w i c e .

There i s  a d i f f e r e n t i a l  d i s t r i ­
bu t io n  o f  male and female  crabs  in  
r e l a t i o n  t o  s a l i n i t y  ( C h u r c h i l l  1921 ,  
Gunter 1950 ,  Da rne l l  1959 ,  Perry  
1 9 7 5 ) .  Adult  males  tend t o  remain in  
low s a l i n i t y  wate rs  w h i l e  mature
f e m a le s  p r e f e r  t h e  h ig h e r  s a l i n i t i e s  
o f  t h e  lower  e s t u a r y  and a d j a c e n t
marine w a te r s .

Chu rch i l l  ( 1 9 2 1 )  noted  t h a t  
t h e  maximum age f o r  b lu e  crabs  in  
Chesapeake Bay was about  3 y e a r s .  
Tagatz  ( 1 9 6 8 a )  r e p o r te d  t h a t  th e  
maximum age o f  b lu e  cr ab s  in  the  
St .  Johns R iv e r ,  F l o r i d a ,  was 4 y e a r s  
but noted  t h a t  few crabs  s u r v i v e  p a s t  
2 y e a r s  o f  age.

M ig rat io ns

Movements o f  b lu e  cr ab s  w i t h i n  
e s t u a r i n e  sy st em s ar e  r e l a t e d  t o  l i f e  
c y c l e  s t a g e s ,  s e a s o n ,  and e n v i r o n ­
mental c o n d i t i o n s  (Van Den Avyle  and 
Fowler 1984) .

M ig ra t io ns  o f  fem al e s  are  u s u a l l y  
a s s o c i a t e d  w i t h  mat ing  and gonadal  
matura t io n  and spawning.

The m ig r a t io n  p a t t e r n s  o f  b lu e  crabs  
in the  g u l f  ob served by More (1 9 6 9 )  
and Perry (1 9 7 5 )  were t y p i c a l  o f  t h e  
o n s h o r e / o f f s h o r e  movements c h a r a c ­
t e r i z e d  in  p r e v i o u s  s t u d i e s  ( F i e d l e r  
1930,  Van Engel 1958 ,  F i s c h l e r  and 
Walburg 1962 ,  Tagatz 1968a,  Judy and

Dudley 1970) .  O e s t e r l i n g  and Evink 
( 1 9 7 7 )  and S t e e l e  (1 9 8 4 )  provi ded
e v i d e n c e  o f  an a lo n g s h o r e  movement o f  
fe m ale s  in  F l o r i d a  c o a s t a l  w a t e r s .
Migratory  p a t t e r n s  obs erved in  t h e i r  
s t u d i e s  demonstrated movement o f  
f em a le s  t o  s i t e s  north  o f  t h e i r
mat ing e s t u a r y .  O e s t e r l i n g  and Evink
(1 9 7 7 )  noted  t h a t  t h e  A p a l a c h i c o l a  Bay 
r e g i o n  appeared t o  be a primary  
spawning ground f o r  crabs  a lo n g  t h e
F l o r i d a  p e n i n s u l a r  g u l f  c o a s t .  
S t e e l e  (1 9 8 4 )  r e p o r t e d  t h a t  the  
c o n c e n t r a t i o n  o f  m ig rat ory  fe m a le s  
in t h e  A p a l a c h i c o l a  Bay area  was th e  
r e s u l t  o f  a s a l i n i t y  b a r r i e r  c r e a t e d  
by o u t f l o w  from t h e  A p a l a c h i c o l a  
River.  A h y p o t h e s i s  f o r  r e d i s t r i b u ­
t i o n  o f  l a r v a e  t o  s o u th w e s te r n  F l o r i d a  
i n v o l v e d  t r a n s p o r t  o f  zoeae  in  s u r f a c e  
c u r r e n t s  a s s o c i a t e d  w ith  A p a l a c h i c o l a  
River f lo w  and t h e  Gulf  o f  Mexico Loop 
Current .

GROWTH

Newcombe e t  a l .  (1 9 4 9 )  e s t i m a t e d  
t h e  number o f  p o s t i a r v a l  i n s t a r s  f o r  
male and female  b l u e  crabs  t o  be 20 
and 1 8 ,  r e s p e c t i v e l y .  I f  th e  number 
o f  m o lts  i s  assumed t o  be f i x e d  in  
t i lu e  crabs  (Newcombe e t  a l .  1949 ,  
Van Engel 1 9 5 8 ) ,  t h e  v a r i a b i l i t y  in 
t h e  ave rag e  s i z e  a t  which m a tu r i t y  
i s  a t t a i n e d  in  t h e  f e m a l e ,  couple d  
with  t h e  o b s e r v a t i o n s  t h a t  u n u s u a l l y  
la r g e  b l ue  crabs  ar e  found in  low 
s a l i n i t i e s ,  s u g g e s t s  t h a t  e n v i r o n ­
mental c o n d i t i o n s  i n f l u e n c e  th e  
p e r c e n t a g e  i n c r e a s e  in s i z e  per  molt .  
Blue crabs  in  C h in coteagu e ,  
Chesapeake,  and Delaware Bays i n c r e a s e  
in  s i z e  w i t h  d e c r e a s i n g  environmental  
s a l i n i t y  ( P o r t e r  1955 ,  Cargo 1 95 8) .  
The data  o f  Newcombe ( 1 9 4 5 ) ,  Van Engel 
( 1 9 5 8 ) ,  and Tagatz  ( 1 9 6 5 ,  1968a)  a l s o  
s u g g e s t  a p o s s i b l e  n e g a t i v e  c o r r e l a ­
t i o n  o f  s i z e  w i t h  t h e  s a l i n i t y  o f  t h e  
water  in  which growth o c c u r s .
Van Engel (1 9 5 8 )  b e l i e v e d  t h a t  the  
o sm oregu la tory  mechanism was i n v o l v e d ;  
d i f f e r e n c e s  in  th e  l e v e l s  o f  s a l t
c o n c e n t r a t i o n  between t h e  cr abs  and 
t h e i r  environment a f f e c t e d  th e  uptake  
o f  w a t e r ,  r e s u l t i n g  in  in c r e a s e d
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growth per  molt .  Haefner and Sh us ter  
( 1 9 6 4 ) ,  i n  a s t u d y  o f  t h e  growth  
incr ement s  o c c u r r i n g  du ring  th e  
t erm in a l  mo lt  o f  t h e  female  b lu e  crab  
under d i f f e r e n t  s a l i n i t i e s ,  concluded  
t h a t  " w it h in  t h e  parameters  o f  th e  
ex p e r im e n t ,  t h e  s a l i n i t y  v a r i a t i o n  o f  
t h e  environment  i s  no t  r e l a t e d  to  
p e r c e n t a g e  i n c r e a s e  in l e n g t h  a t  th e  
t erm in a l  m o lt ."  Tagatz  (196 8b )  a l s o  
r e p o r t e d  t h a t  a d e c r e a s e  in s a l i n i t y  
did  no t  produce an i n c r e a s e  in  s i z e  
and s u g g e s t e d  t h a t  some f a c t o r  o t h e r  
than s a l i n i t y  appeared t o  account  
f o r  l a r g e r  crabs  in  c e r t a i n  w a t e r s .

Growth o f  b lu e  crabs  i s  s t r o n g l y  
a f f e c t e d  by tem pe rat ur e .  One o f  th e  
more o bv io us  e f f e c t s  o f  temperatur e  
on growth r a t e  i s  t h e  l e n g t h  o f  t ime  
r e q u ir e d  f o r  crabs  t o  reach m a tu r i t y .  
Up t o  18 months i s  n e c e s s a r y  f o r  
matura t io n  in  Chesapeake Bay 
(Van Engel 1 9 5 8 ) ,  w h i l e  b lu e  crabs  
in  th e  Gu lf  o f  Mexico may reach  
m a t u r i t y  w i t h i n  a y e a r  (P e r r y  1975,  
Tatum 19 8 0 ) .

In t h e  l a b o r a t o r y ,  L e f f l e r  (1 9 7 2 )  
demonstrated  t h a t  t h e  m o l t i n g  r a t e  
(m o l t s  per  u n i t  o f  t i m e )  in c r e a s e d  
r a p i d l y  w i t h  i n c r e a s i n g  temperature  
from 1 3 . 0  t o  2 7 . 0  °C. This  i n c r e a s e  
c o n t i n u e d  a t  a s l o w e r  r a t e  between
2 7 . 0  and 3 4 . 0  °C and growth v i r t u a l l y  
ce a s e d  a t  t em p era tu res  be low 1 3 . 0  °C. 
The growth per  molt  was s i g n i f i c a n t l y  
reduced above 2 0 . 0  °C. Thus,  w h i l e  
t h e  m o l t i n g  r a t e  i n c r e a s e d  w i t h  
tem p erat u re ,  t h e  number o f  m ol ts  
n e c e s s a r y  t o  a t t a i n  a c e r t a i n  s i z e  
a l s o  i n c r e a s e d .  I f  th e  maximum s i z e  
a b lu e  crab a t t a i n s  i s  assumed t o  
r e f l e c t  t h e  growth per  molt  r a th e r  
than t h e  number o f  m o l t s ,  e n v i r o n ­
mental  t em p era tu res  may, in  p a r t ,  be 
r e s p o n s i b l e  f o r  t h e  v a r i a t i o n  in  s i z e  
a t  m a tu r i t y .

Perry ( 1 9 7 5 )  e s t i m a t e d  growth by 
t r a c i n g  modal p r o g r e s s i o n s  in  monthly  
w id t h - f r e q u e n c y  d i s t r i b u t i o n s  f o r  
crabs  in  M i s s i s s i p p i  Sound. The 
e s t i m a t e d  growth r a t e  o f  24 t o  25 mm/ 
month i s  somewhat h ig h e r  than r a t e s

found, in  o t h e r  g u l f  e s t u a r i e s .  Adkins
( 19 72)  found growth in  L ou i s ian a  
w a t e r s  t o  be a p p r o x im a te ly  14 mm/ 
month f o r  young c r a b s ,  w i th  s l i g h t l y  
h i g h e r  r a t e s  (15  t o  20 mm/month) as  
crabs  exceeded  8 5 . 0  mm in  carapace  
widt h.  D a r n e l l ' s  ( 1 9 5 9 )  growth e s t i ­
mate o f  1 6 . 7  mm/month f o r  crabs  in  
Lake P o n t c h a r t r a in  f a l l s  w i t h i n  th e  
av erag e  rep o r te d  by Adkins .  More 
( 1 9 6 9 )  noted a growth r a t e  o f  1 5 . 3  
t o  1 8 . 5  mm/month in  Texas.  P l o t t i n g  
t h e  p r o g r e s s i o n  o f  modal groups from 
February through August ,  Hammerschmidt 
(1 9 8 2 )  rep o r te d  h ig h e r  growth r a t e s  
f o r  crabs  in  Texas ( 2 1 . 4  and 2 5 . 2  mm/ 
month f o r  s e i n e  and trawl sa mpl es ,  
r e s p e c t i v e l y )  and a t t r i b u t e d  t h e s e  
r a t e s  t o  t h e  use  o f  s e a s o n a l  r a t h e r  
than y e a r l y  da ta .  Tatum ( 1 9 8 0 )  found  
s e a s o n a l  changes  in  t h e  r a t e  o f  
growth o f  young b lu e  crabs in  Mobile  
Bay, Alabama. He observed monthly  
r a t e s  o f  1 9 . 0 ,  1 0 . 0 ,  and 5 . 0  mm f o r  
crabs  r e c r u i t e d  in A p r i l ,  August ,  and 
December, r e s p e c t i v e l y .

ECOLOGICAL ROLE

Blue  crabs  f e e d  on v a r i o u s  
c r u s t a c e a n s ,  m o l l u s c s ,  f i s h ,  d e t r i t u s ,  
and on o t h e r  b lu e  c r a b s .  They are  
u s u a l l y  c h a r a c t e r i z e d  as  o p p o r t u n i s t i c  
b e n t h i c  omnivores.

Young and a d u l t  b lu e  crabs  occur  
in  e s t u a r i n e  w a te r s  thr oug hou t  th e  
y e a r  and ar e  impor tan t  prey  s p e c i e s  
f o r  a v a r i e t y  o f  organisms.  Many 
s p e c i e s  o f  b i r d s ,  i n c l u d i n g  herons  
and d i v i n g  duck s ,  f e e d  on b lu e  cr abs .  
Mammalian p r e d a t o r s  i n c l u d e  humans and 
th e  raccoon.  F is h  s p e c i e s  f e e d i n g  on 
bl ue  crabs  i n c l u d e  s p o t t e d  s e a t r o u t ,  
red drum, b la c k  drum, c r o a k e r ,  g a r s ,  
sh e e p sh e a d ,  and f r e s h w a t e r  and s a l t ­
water  c a t f i s h .
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THE FISHERY 

Commercial Harvest

Annual commercial  l a n d i n g s  o f  b l u e  
crabs  from t h e  Gulf  o f  Mexico have  
been r e p o r t e d  s i n c e  1880 (Tabl e  2 ) .

V a r i a t i o n s  in t h e  abundance o f  crabs  
due t o  environmental  f a c t o r s  and 
d i s e a s e ,  use o f  more e f f i c i e n t  g e a r ,  
i n c r e a s e d  f i s h i n g  e f f o r t ,  and th e  
economic c o n d i t i o n  o f  t h e  market are  
r e f l e c t e d  in  h i s t o r i c a l  c a t c h e s  o f  
b lu e  c r a b s .  The f i s h e r y  in  
M i s s i s s i p p i  and Alabama has been 
r e l a t i v e l y  s t a b l e ;  each s t a t e  rep or ted  
from 1 . 1  m i l l i o n  t o  2 . 7  m i l l i o n  lb  
a n n u a l l y .  Lo u is ia n a  c o n t i n u e s  t o  be 
t h e  l a r g e s t  producer  in t h e  g u l f ,  
s u p p l y i n g  raw pr od uc t  t o  Texas ,  
M i s s i s s i p p i ,  and Alabama p r o c e s s i n g  
p l a n t s .  Landings f o r  Lo u is ia n a  have

f l u c t u a t e d  w i d e l y  a l th ou gh  rep or ted  
la n d i n g s  from 1975 t o  1980 have not  
approached th e  1973 l a n d in g s  o f  23 
m i l l i o n  lb .  F l o r i d a  g u l f  c o a s t  
l a n d in g s  have remained r e l a t i v e l y  
s t a b l e  a t  13 m i l l i o n  lb a f t e r  
d e c l i n i n g  from 21 m i l l i o n  lb in  
1965 t o  9 m i l l i o n  lb  in 1968.  
Landings in  Texas approached 9 m i l l i o n  
lb in 1980.  The p e r c e n t a g e  c o n t r i ­
b u t i o n s  o f  each S t a t e  t o  th e  t o t a l  
Gulf  o f  Mexico b lu e  crab l a n d i n g s  from 
19 60-1980 are  shown in Table 3; the  
g u l f  c o a s t  o f  F l o r i d a  and Lo ui s ia na  
have c o n t r i b u t e d  th e  h i g h e s t  p er ­
c e n t a g e  s i n c e  1960.  The p e r c e n ta g e  
c o n t r i b u t i o n s  o f  g u l f  l a n d i n g s  t o  
t o t a l  U.S.  l a n d in g s  ( 1 9 6 0 - 8 0 )  are  
shown in Table  4.

Seasonal  f l u c t u a t i o n s  in re p o r te d  
commercial  l a n d in g s  are  s i m i l a r  among 
a l l  th e  Gulf  S t a t e s  ( F i g u r e  4 ) .  Corn-

Table 2.  H i s t o r i c a l  commercial  la n d in g  s t a t i s t i c s  by S t a t e  f o r  hard s h e l l  b lu e  
c rab ,  1 8 8 0 -1 9 8 0 ,  in  tho usands  o f  pounds and thousan ds  o f  d o l l a r s  (from Perry e t  
a l .  19 84) .

Florida
West Coast Alabama Mississippi Louisiana Texas Total

Year Quantity Value Quantity Value Quantity Value Quantity Value Quantity Value Quantity Value

1880 _ _ _ _ _ 288 7 36 1 324 8
1887 (2) (2) (2) (2) 38 i 837 13 111 4 (2) (2)
1888 3 (1) 96 6 16 (D 851 13 115 4 1,081 23
1889 - ■ - - - 48 1 842 14 189 5 1,079 20
1890 - - - - 33 1 851 13 191 5 1,075 19
1891 (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2)
1892 (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2)
1895 (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2)
1897 6 (1) 24 1 132 3 1,459 13 138 4 759 21
1898 (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2)
1899 (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2)
1901 (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2)
1902 1 (1) 75 2 235 5 312 16 43 2 1,666 25
1904 (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2)
1905 (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2)
1908 2 (1) 246 6 380 10 244 8 199 5 1,071 29
1915 (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2)
1918 - - 96 3 216 6 282 10 193 11 787 30
1919 (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2)
1920 (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2)
1921 (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2)
1922 (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2)

.1923 - - 84 3 435 11 312 8 109 9 940 31
1924 (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2)
1925 (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2)
1926 (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2)
1927 12 1 32 1 2,426 62 1,091 51 121 9 3,682 124
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Table 2 .  (C o n t in u e d ) .

Year

Florida 
West Coast Alabama Mississippi Louisiana Texas Total

Quantity Value Quantity Value
M

Quantity Value Quantity Value Q uantity Value Quantity Value

1928 7 1 102 4 1,518 40 2,320 78 300 12 4,247 135
1929 2 (1) 103 3 1,247 33 2,675 78 163 11 4,190 125
1930 4 (1) 80 1 673 11 4,186 63 29 1 4,972 76
1931 4 (1) 78 1 454 7 4,985 53 49 1 5,570 62
1932 4 (1) 70 1 320 5 5,878 57 45 1 6,317 64
1933 (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2)
1934 49 1 257 4 603 7 11,676 164 258 13 12,843 189
1935 (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2)
1936 821 12 997 14 2,011 30 12,576 168 320 8 16,725 232
1937 775 12 756 11 1,435 25 14,717 195 922 24 18,605 267
1938 1,104 16 511 8 1,016 17 10,533 106 971 24 14,135 171
1939 722 11 558 8 1,469 25 11,228 129 406 8 14,383 181
1940 1,170 16 1,381 28 1,488 26 14,062 172 252 6 18,353 248
1941 (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2)
1942 (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2)
1943 (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2)
1944 (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2)
1945 1,092 54 2,207 110 5,639 282 31,280 1,418 339 39 40,557 1,903
1946 (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2)
1947 (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2)
1948 (2) (2) 2,373 119 5,503 275 21,110 608 526 34 (2) (2)
1949 2,056 91 2,128 106 4,163 208 17,874 555 374 22 26,595 982
1950 684 27 599 26 4,040 202 13,106 599 387 30 18,816 884
1951 2,076 83 1,109 46 1,623 82 8,710 461 280 24 13,798 696
1952 1,984 89 655 39 1,726 86 7,334 314 338 24 12,037 552
1953 3,153 126 1,087 54 1,412 71 8,131 333 432 39 14,215 623
1954 2,903 145 972 49 1,256 68 7,085 294 379 26 12,595 582
1955 4,954 248 1,613 81 1,763 88 10,811 449 356 29 19,497 895
1956 3,728 180 725 36 1,979 99 9,402 433 195 20 16,029 768
1957 5,302 318 1,462 73 2,400 144 8,559 419 201 11 17,924 965
1958 8,693 461 1,182 56 2,124 123 9,336 402 570 51 21,905 1,083
1959 13,895 681 1,093 57 3,003 165 9,570 461 1,192 75 28,753 1,439
1960 18,648 895 499 26 2,812 169 10,050 497 2,867 177 34,876 1,764
1961 17,130 736 838 46 2,505 143 11,910 514 2,875 178 35,258 1,617
1962 10,356 487 634 35 907 55 9,523 463 4,473 289 25,893 1,329
1963 13,148 644 1,297 75 1,112 64 7,982 447 2,980 199 26,519 1,429
1964 14,068 843 1,762 110 1,286 82 5,692 379 2,484 175 25,292 1,589
1965 20,598 1,185 1,812 153 1,692 131 9,284 635 3,622 286 37,008 2,390
1966 16,547 912 2,183 182 1,457 105 7,986 537 2,778 228 30,951 1,964
1967 13,976 817 2,353 188 1,015 79 7,559 520 2,625 222 27,528 1,826
1968 9,008 674 1,980 159 1,136 108 9,551 807 4,084 329 25,759 2,077
1969 11,584 1,074 1,920 223 1,740 177 11,602 1,072 6,343 599 33,189 3,145
1970 14,786 1,076 1,407 144 2,027 193 10,254 928 5,525 509 33,999 2,850
1971 12,279 952 1,997 212 1,259 126 12,186 1,256 5,810 567 33,531 3,113
1972 10,673 959 1,613 195 1,362 169 15,083 1,777 6,464 653 35,195 3,753
1973 9,599 1,147 2,098 294 1,815 231 23,080 2,811 6,881 830 43,473 5,313
1974 10,134 1,280 1,826 284 1,667 227 20,640 2,701 6,088 832 40,355 5,324
1975 12,807 1,585 1,640 283 1,137 177 17,144 2,510 5,992 948 38,720 5,503
1976 12,048 1,966 1,299 281 1,335 268 15,211 3,061 6,668 1,179 36,561 6,755
1977 15,832 3,119 2,174 548 1,919 473 16,379 3,765 8,249 1,947 44,553 9,852
1978 11,679 2,235 2,009 458 1,940 423 15,207 3,189 7,470 2,004 38,305 8,309
1979 11,198 2,235 1,314 383 1,311 316 17,370 3,885 8,312 2,146 39,505 8,965
1980 11,263 2,392 1,557 464 2,748 690 16,342 3,874 8,953 2,456 40,863 9,876

(1) — less than 500 pounds or $500-00.
(2) -  data not available.
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Table  3. P ercen t  c o n t r i b u t i o n  by S t a t e  t o  t o t a l  g u l f  l a n d i n g s  o f  b l ue  crab  
1960-80 .

Year
F l o r i d a -  
w e st  c o a s t Alabama M i s s i s s i p p i Lo uis ian a Texas

1960 5 3 . 5 1 . 4 8 . 1 2 8 . 8 8 . 2
1961 4 8 . 6 2 . 4 7 . 1 3 3 . 8 8 . 2
1962 4 0 . 0 2 . 4 3 . 5 3 6 . 8 1 7 . 3
1963 4 9 . 6 4 . 9 4 . 2 3 0 . 1 1 1 . 2
1964 5 5 . 6 7 . 0 5 . 1 2 2 . 5 9 . 8
1965 5 5 . 7 4 . 9 4 . 6 2 5 . 1 9 . 8
1966 5 3 . 5 7 . 1 4 . 7 2 5 . 8 9 . 0
1967 5 0 . 8 8 . 5 3 . 7 2 7 . 5 9 . 5
1968 3 5 . 0 7 . 7 4 . 4 3 7 . 1 1 5 . 9
1969 3 4 . 9 5 . 8 5 . 2 3 5 . 0 1 9 . 1
1970 4 3 . 5 4 . 1 6 . 0 3 0 . 2 1 6 . 3
1971 3 6 . 6 6 . 0 3 . 8 3 6 . 3 1 7 . 3
1972 3 0 . 3 4 . 6 3 . 9 4 2 . 9 1 8 . 4
1973 2 2 . 1 4 . 8 4 . 2 5 3 . 1 1 5 . 8
1974 2 5 . 1 4 . 5 4 . 1 5 1 . 1 1 5 . 1
1975 3 3 . 1 4 . 2 2 . 9 4 4 . 3 1 5 . 5
1976 3 3 . 0 3 . 6 3 . 7 4 1 . 6 1 8 . 2
1977 3 5 . 5 4 . 9 4 . 3 3 6 . 8 1 8 . 5
1978 3 0 . 5 5 . 2 5 . 1 3 9 . 7 1 9 . 5
1979 2 8 . 3 3 . 3 3 . 3 4 4 . 0 2 1 . 0
1980 2 7 . 6 3 . 8 6 . 7 4 0 . 0 2 1 . 9

merci  a l  c rab b in g  g e n e r a l l y  b e g in s  in  
March or Apri l  as water  t emperatures  
r i s e  above 15 °C. G r e a t e s t  commercial  
c a t c h e s  u s u a l l y  occur  from May through  
August  w i t h  June or J u l y  as  peak  
months. Reported l a n d i n g s  th en begi n  
t o  d e c l i n e  a lo n g  w it h  water  tempera­
t u r e .  These  ge nera l  t r e n d s  may s h i f t  
s l i g h t l y  from month t o  month,  
depending upon p r e v a i l i n g  e n v i r o n ­
mental an d/ or  market c o n d i t i o n s .

Dominant commercial  ge ar  t y p e s  used  
t o  h a r v e s t  hard bl ue  crabs  in  t h e  g u l f  
are  t r a w l s ,  t r o t l i n e s  and crab p o t s .  
Use o f  p o t s  has i n c r e a s e d  g r e a t l y  
s i n c e  1948 ,  w h i l e  use  o f  t r o t l i n e s  has  
d e c l i n e d .

■Recreational Harvest

Accurate da ta  on t h e  r e c r e a t i o n a l  
ca tc h  o f  crabs  in  t h e  g u l f  are

l a c k i n g .  The s p o r t  f i s h e r y  i s  th oug ht  
t o  c o n t r i b u t e  s i g n i f i c a n t l y  t o  t o t a l  
f i s h i n g  p r e s s u r e ,  though e s t i m a t e s  o f  
t h e  impact o f  r e c r e a t i o n a l  f i s h i n g  on 
t h e  r e s o u r c e  vary  w i d e l y .

Tatum (1 9 8 2 )  c o n s e r v a t i v e l y  
e s t i m a t e d  t h a t  t h e  r e c r e a t i o n a l  c a t c h  
in  Alabama eq u al ed  a p p rox im ate ly  20% 
o f  t h e  annual commercial  c a t c h .  From 
i n t e r v i e w s  w it h  810 s p o r t s  f i shermen  
in  t h e  M i s s i s s i p p i  c o a s t a l  zone ,  
Herring and Chris tmas  (1 9 7 4 )  e s t i m a t e d  
a r e c r e a t i o n a l  c a t c h  o f  5 0 , 0 0 0  lb  
o f  hard crabs  in  1971.  Compared to  
commercial  l a n d i n g s  o f  1 , 2 5 9 , 2 3 0  
lb  f o r  t h a t  y e a r ,  t h e  s p o r t s  c a tc h  
r e p r e s e n t e d  l e s s  than 4% o f  t h e  t o t a l .  
Data from a r e c r e a t i o n a l  sur vey  o f  
G al ves ton  B a y , - T e x a s ,  produced s i m i l a r  
r e s u l t s .  B e n e f i e l d  (1 9 6 8 )  e s t i m a t e d
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Figur e  4 .  Seasonal  b lue  crab l a n d i n g s  by S t a t e ,  197 0-80  (Perry  e t  a l .  1 9 8 4 ) .

t h e  r e c r e a t i o n a l  c a t c h  o f  b lu e  crabs  
from G a lv e s to n  Bay t o  be 3 3 , 1 2 5  lb  
or  5.9% o f  th e  commercial  h a r v e s t  from 
t h a t  area .

In L o u is ia n a  t h e  s p o r t  f i s h e r y  
l a n d i n g s  were e s t i m a t e d  t o  e x ceed  t h e  
commercial  f i s h e r y  l a n d i n g s  by a l m ost  
four  t i m e s .  On t h e  b a s i s  o f  a s p o r t  
crab sur ve y  cond ucted by t h e  Bureau o f  
S p o rt s  F i s h e r i e s  and W i l d l i f e  in  1968 ,  
t h e  e s t i m a t e d  r e c r e a t i o n a l  c a t c h  o f  
b lu e  crabs  in  L o u is ia n a  was 29 m i l l i o n  
lb  ( L i n d a l l  and Haii  1 9 7 0 ) ,  compared 
t o  commercial  hard and s o f t  crab r e ­
p o r ted  la n d i n g s  o f  9 . 5  m i l l i o n  lb  
and 2 8 4 ,0 0 0  l b ,  r e s p e c t i v e l y .  Total  
commercial  g u l f  l a n d i n g s  o f  hard crabs  
f o r  t h e  sur vey  p e r io d  were 2 5 . 7  
m i l l i o n  l b ;  t h u s ,  t h e  e s t i m a t e d  
r e c r e a t i o n a l  c a t c h  in  L ou is ia n a a lo n e  
exceeded th e  r e p o r te d  commercial  hard 
crab la n d i n g s  from a l l  Gu lf  S t a t e s  in  
1968.  These  da ta  emphasize  t h e  need

f o r  a c c u r a t e  r e c r e a t i o n a l  c a t c h  
s t a t i s t i c s  in  order  to  e s t i m a t e  t o t a l  
p r o d u c t io n .

I n c i d e n t a l  Harvest

In a d d i t i o n  t o  t h e  commercial  and 
r e c r e a t i o n a l  hard and s o f t  crab  
f i s h e r i e s ,  l a r g e  numbers o f  cr a b s  are  
h a r v e s t e d  as "by-catch" in  o t h e r  
f i s h e r i e s .  Adkins (1 9 7 2 )  noted  t h a t  
commercial  shrimp f i s h erm en  in  
L o u is ia n a  " e a t ,  g i v e  away, swap f o r  
s u p p l i e s  or  s e l l  many o f  t h e  crabs  
t h e y  c a t c h  w h i l e  t r a w l i n g  f o r  shrimp."  
Adkins (1 9 7 2 )  a l s o  r e p o r te d  t h a t  
duri ng  t h e  l a t e  f a l l  and w i n t e r ,  crabs  
ar e  f r e q u e n t l y  taken in  shrimp t r a w l s  
f o l l o w i n g  s t r o n g  c o l d  f r o n t s .  He 
noted t h a t  one shr imp er ,  t r a w l i n g  in  
t h e  mouth o f  a deep bayou,  caught
8 , 0 0 0  t o  9 , 0 0 0  lb  o f  crabs  in  a 
s i n g l e  day. These crabs  were s o l d  but
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Table 4.  Percent  c o n t r i b u t i o n  o f  g u l f  
l a n d i n g s  o f  b l ue  crab t o  t o t a l  U.S.  
bl ue  crab la n d i n g s .

Year Percent
1960 2 3 . 3
1961 2 3 . 9
1962 1 7 . 3
1963 1 8 . 7
1964 1 6 . 6
1965 2 2 . 2
1966 1 8 . 6
1967 1 9 . 0
1968 2 2 . 7
1969 2 5 . 1
1970 2 3 . 4
1971 2 2 . 5
1972 2 3 . 9
1973 3 1 . 8
1974 2 7 . 1
1975 3 0 . 0
1976 3 2 .3
1977 3 4 . 6
1978 2 7 . 7
1979 2 5 . 8
1980 2 5 . 0

no record o f  th e t r a n s a c t i o n  was made.
Commercial and r e c r e a t i o n a l  b u t t e r f l y
or wing n e t  ( p a u p i e r )  f i s he rm en  a l s o
h a r v e s t  l a r g e numbers o f  cr abs .
According  to Adkins ( 1 9 7 2 )  t h e s e
"paupier" crabs are  " e a t e n ,  g i v e n  t o
f r i e n d s ,  or s o l d ,  thus  no t  e n t e r i n g
i n t o  commercial l a n d i n g s . "  Data on
i n c i d e n t a l  c a t c h  from o t h e r  Gulf
S t a t e s  ar e  l a c k i n g .

Fa c to r s  A f f e c t i n g  Commercial Landings

According t o  Van Engel ( 1 9 8 2 ) ,  
f l u c t u a t i o n s  in  Chesapeake Bay lan d­
in gs  r e s u l t  p r i m a r i l y  from v a r i a t i o n s  
in y e a r - c l a s s  s t r e n g t h  and d i s t r i b u ­
t i o n  o f  t h e  s t o c k ,  both o f  which he 
c o n s i d e r e d  l a r g e l y  i n f l u e n c e d  by 
dens i t y - i ndependent  en v i  ronmental
v a r i a b l e s .  Us ing  s i m p l e  and m u l t i p l e  
c o r r e l a t i o n  a n a l y s e s  t o  determine  th e  
r e l a t i o n s h i p  between environmental  
v a r i a b l e s  and su bs equ ent  h a r v e s t ,  
Van Engel and H arri s  ( 1 9 7 9 )  found

t h a t  t h r e e  parameters  account ed  f o r  
86% o f  t h e  v a r i a t i o n  in  commercial  
l a n d i n g s  from September 1965 through  
August  1975.  These  v a r i a b l e s  were  
i d e n t i f i e d  as  t h e  c o o l i n g  d egr ee  days  
a t  N o r f o l k ,  V i r g i n i a ,  in  May o f  th e  
y e a r  o f  t h e  hatch ;  mer id ion al  wind 
s t r e s s  o f f  Delaware Bay in January  
f o l l o w i n g  t h e  y e a r  o f  th e  hatch;  and 
an index  o f  j u v e n i l e  crab abundance  
from th e  York River  in f a l l  o f  t h e  
y e a r  o f  t h e  hatch  and in  t h e  f o l l o w i n g  
sp r i n g  and summer.

More ( 1 9 6 9 )  l i s t e d  changes  in  
r e c r u i t m e n t  t o  t h e  f i s h e d  p o p u l a t i o n  
and m i g r a t i o n s  t o  and from f i s h i n g  
grounds as f a c t o r s  i n f l u e n c i n g  la n d ­
i n g s  in  G a lv e st o n  Bay, Texas.  In 
F l o r i d a ,  Tagatz  ( 1 9 6 5 )  r e p o r t e d  t h a t  
market c o n d i t i o n s  as  w e l l  as  crab  
m i g r a t i o n s  and y e a r - c l a s s  s t r e n g t h  
were i n f l u e n t i a l  in  de te r m in in g  th e  
l e v e l  o f  commercial  c a t c h .  While  
v a r i a t i o n s  in  y e a r - c l a s s  s t r e n g t h  
undoubtedly  i n f l u e n c e  commercial  
h a r v e s t ,  th e  use  o f  l a n d i n g s  da ta  as  
an index  o f  a d u l t  s t o c k  abundance may 
be m i s l e a d i n g .

The r e l a t i o n s h i p  between com­
merc ia l  la n d i n g s  ( b l u e  c r a b s ,  o y s t e r s ,  
p e n a e id  shr imp)  and lo n g -t e r m  e n v i r o n ­
mental f a c t o r s  was i n v e s t i g a t e d  by 
Meeter e t  a l .  ( 1 9 7 9 )  f o r  th e  
A p a l a c h i c o l a  Bay e s t u a r i n e  system in  
F l o r i d a .  They found t h a t  w h i l e  t h e r e  
were i n i t i a l  i n d i c a t i o n s  t h a t  l o n g ­
term f l o w  from t h e  A p a l a c h i c o l a  River  
i n f l u e n c e d  annual commercial  l a n d i n g s  
o f  b lu e  crabs  from Fra n k l i n  County,  
when c a t c h  da ta  from o t h e r  s p e c i e s  
were p a r t i a l  l e d  o u t ,  r i v e r  f l o w  
e x p l a i n e d  very  l i t t l e  o f  th e  annual  
v a r i a t i o n  in  b lu e  crab h a r v e s t .  The 
au tho rs  s u g g e s t e d  t h a t  u n i d e n t i f i e d  
s o c io e c o n o m ic  v a r i a b l e s  and i n d i v i d u a l  
s p e c i e s  s t r a t e g i e s  r e l a t i v e  t o  s h o r t -  
and lo n g - term  c l i m a t i c  changes may in  
p a r t  be r e s p o n s i b l e  f o r  t h e  lower  "r" 
v a l u e s  observed w i t h  p a r t i a l  c o r r e l a ­
t i o n  a n a l y s i s .  Accordin g  t o  Lyles  
( 1 9 7 6 ) ,  f l u c t u a t i o n s  in  t h e  commercial  
c a t c h  o f  b l u e  crab s  appear  t o  be
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governed more by economic  c o n d i t i o n s  
than by a s c a r c i t y  o f  c r a b s .  Moss
(1 9 8 1 )  noted  t h a t  l a n d i n g s  do not  
n e c e s s a r i l y  r e f l e c t  p o p u l a t i o n s ,  but  
may o n l y  r e f l e c t  economic f l u c t u a ­
t i o n s .

ENVIRONMENTAL REQUIREMENTS

Both d e n s i t y - i n d e p e n d e n t  and
d e n s i t y - d e p e n d e n t  v a r i a b l e s  o p e r a t e  
t o  i n f l u e n c e  l a r v a l  and j u v e n i l e  
p o p u l a t i o n  l e v e l s .  The v u l n e r a b i l i t y  
o f  b lu e  crabs  t o  changing  e n v i r o n ­
mental  c o n d i t i o n s  i s  perhaps  g r e a t e s t  
du ring  t h e  l a r v a l  and j u v e n i l e  s t a g e s .  
While c u r r e n t  and p a s t  crab r e s e a r c h  
has emphas ized t h e  r o l e  o f  t h e  nursery  
area  as  a l i m i t i n g  f a c t o r  in  d e t e r ­
mining  t h e  s u c c e s s  o f  a y e a r - c l a s s  or  
modal group,  c o n d i t i o n s  t h a t  a f f e c t  
th e  i n i t i a l  movement o f  l a r v a e  and 
p o s t l a r v a e  toward t h e  e s t u a r y  must  
a l s o  be c o n s i d e r e d .  The d i f f e r e n t i a l  
d i s t r i b u t i o n  o f  e a r l y  and l a t e  s t a g e  
z o e a e ,  though i t  h e l p s  a s s u r e  mixing  
o f  p o p u l a t i o n s ,  s u b j e c t s  r e c r u i t m e n t  
t o  t h e  v a g a r i e s  o f  o f f s h o r e  t r a n s p o r t .  
The r o l e  t h a t  o f f s h o r e  r e c r u i t m en t  
p l a y s  in  d e te r m in in g  l e v e l s  o f  young  
on e s t u a r i n e  nu rsery  grounds i s  
c u r r e n t l y  under i n v e s t i g a t i o n .

Laboratory s t u d i e s  on Cal 1 i n e c t e s  
la r v a e  i n d i c a t e  t h a t  t h e r e  i s  a 
be h a v io r a l  b a s i s  f o r  t h e  v e r t i c a l  
d i s t r i b u t i o n  o f  b l u e  crab zoeae .  
According  to  Sul kin ( 1 9 8 1 ) ,  " e x p e r i ­
ments i n d i c a t e  t h a t  during  t h e  cou rse  
o f  b lu e  crab z oeal  deve lopment  changes  
occur  in  c r i t i c a l  b e h a v io r a l  r e s p o n s e s  
which,  through on to g e n y ,  produce a 
c h a r a c t e r i s t i c  p a t t e r n  o f  d i f f e r e n t i a l  
v e r t i c a l  d i s t r i b u t i o n . "  From t h e s e  
o b s e r v a t i o n s  he d ev e lo p ed  a d i s p e r s a l -  
based r e c r u i t m e n t  model f o r  the  Middle  
A t l a n t i c  B i g h t  which in c lu de d  
mechanisms f o r  both t h e  e s t u a r i n e  
r e t e n t i o n  o f  l a r v a e  and th e  r e c r u i t ­
ment o f  l a r v a e  from o f f s h o r e .  He 
noted t h a t  s i g n i f i c a n t  r e t e n t i o n  o f  
l a r v a e  i s  most l i k e l y  t o  occur  in  
s t r a t i f i e d  e s t u a r i e s  which are  wide  
wit h  r e s p e c t  t o  depth  near the  mouth.

In such an e s t u a r y ,  l a r v a e  r e l e a s e d  
a t  a depth below t h e  p y c n o c l i n e  would 
be r e t a i n e d .  Most f i e l d  data  i n d i ­
c a t e ,  however,  t h a t  C. s a p id u s  l a r v a e  
are  r e l e a s e d  t o  s u r f a c e  wate rs  and,  
c o n s e q u e n t l y ,  t r a n s p o r t e d  o f f s h o r e .  
As t h e s e  zoe ae  p r o g r e s s  in t h e i r  
d evelo pm ent ,  t h e y  move t o  deeper  
w a te r s  which have pronounced landward 
d r i f t .  This  d r i f t  c o n c e n t r a t e s  l a t e -  
s t a g e  z oe ae  and megalopae near  the  
mouths o f  e s t u a r i e s .  The l i t e r a t u r e  
i n d i c a t e s  t h a t  r e c r u i t m e n t  t o  t h e  
e s t u a r y  oc cur s  in  t h e  megalopal s t a g e  
( Ta gatz  1968a,  More, 196 9 ,  King 1971,  
Perry 19 75 ) .  The Sul kin ( 1 9 8 1 )  model 
p r e d i c t s  t h a t  f o r  l a r g e ,  s t r a t i f i e d  
e s t u a r i e s ,  t h e r e  i s  a low bu t  s t a b l e  
b a s e - l e v e l  o f  r e c r u i t m en t  v i a  r e t e n ­
t i o n  t h a t  i s  augmented by a h i g h l y  
v a r i a b l e  degree  o f  r e c r u i t m e n t  
from o f f s h o r e ;  i t  i s  t h e  l e v e l  o f  
t h i s  o f f s h o r e  r e c r u i t m e n t  t h a t  i s  
r e s p o n s i b l e  f o r  t h e  annual v a r i a t i o n s  
in  r e c r u i t m e n t  s u c c e s s .  In s m a l l e r  
e s t u a r i e s  t h a t  are s t r a t i f i e d  a p e r i -  
o d i c a l l y ,  or  in  which s t r a t i f i c a t i o n  
i s  l e s s  s t a b l e ,  b l u e  crab r e c r u i t m e n t  
would be more s e n s i t i v e  t o  t h e  un cer ­
t a i n t i e s  o f  t h e  o f f s h o r e  l a r v a l  pool  
and r e c r u i t m e n t  would be more v a r i ­
a b l e .  Mechanisms o f  l a r v a l  t r a n s p o r t  
and t h e  e f f e c t s  o f  changing e n v i r o n ­
mental c o n d i t i o n s  on s u r v i v a l  o f  
l a r v a e  in  th e  Gulf  o f  Mexico are  
a s p e c t s  o f  t h e  l i f e  h i s t o r y  o f  b l u e  
crabs  t h a t  have r e c e i v e d  l i t t l e  
a t t e n t i o n  from b i o l o g i s t s .

Once t h e  megalopae have reached  
t h e  e s t u a r y ,  t h e  major co n c e r n s  f o r  
s u r v i v a l  are  r e l a t e d  t o  maintenance  o f  
adequate h a b i t a t  and f a v o r a b l e  en­
v ironmental  c o n d i t i o n s  on t h e  nu rsery  
grounds.

V a r i a t i o n s  in  s a l i n i t y ,  tempera­
t u r e ,  p o l l u t a n t s ,  p r e d a t i o n ,  d i s e a s e ,  
h a b i t a t  l o s s ,  and food a v a i l a b i l i t y  
a l l  a f f e c t  s u r v i v a l .  The d i v e r s i t y  o f  
t h e s e  parameters  and t h e i r  p o s s i b l e  
s y n e r g i s t i c  e f f e c t s  make p r e c i s e  
i d e n t i f i c a t i o n  o f  t h e  i n f l u e n c e  o f  
s p e c i f i c  v a r i a b l e s  d i f f i c u l t .  Addi­
t i o n a l l y ,  t h e  e f f e c t s  o f  v a r i a b l e s
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such as s a l i n i t y  may be i n t r i n s i c  
( p h y s i o l o g i c a l )  or e x t r i n s i c
( a f f e c t i n g  th e  c o m p o s i t io n  o f  the  
b i o t i c  env iron me nt ) .  Van Engel (1 982)  
s u g g e s t e d  t h a t  t em p eratu re ,  s a l i n i t y ,  
and substratúm are  t h e  primary f a c t o r s  
a f f e c t i n g  growth,  s u r v i v a l ,  and d i s ­
t r i b u t i o n  o f  b lue  crabs  in Chesapeake  
Bay. S a l i n i t y  has been i d e n t i f i e d  as  
a de term in an t  a f f e c t i n g  b l u e  crab  
abundance in  Texas bays (Hoese  19 60 ,  
More 1 9 6 9 ) .  More (196 9)  found an 
i n v e r s e  r e l a t i o n s h i p  between s a l i n i t y  
and t h e  abundance o f  j u v e n i l e  crabs  
and noted t h a t  low crab s t o c k s  on th e  
lower Texas c o a s t  from 1963 t o  1965 
were a s s o c i a t e d  w it h  drought  c o n d i ­
t i o n s .  In c o n t r a s t ,  L i v i n g s t o n  e t  
a l .  ( 1 9 7 6 )  noted t h a t  temperature  and 
s a l i n i t y  might not  be as c r i t i c a l  in  
t h e  d e t e r m i n a t i o n  o f  e s t u a r i n e  popula­
t i o n  l e v e l s  as are  b i o l o g i c a l  para­
me te rs .  They obs erved  t h a t  b i o l o g i c a l  
parameters  r e l a t e d  t o  t r o p h i c  
phenomena may p la y  an important  r o l e  
in  e s t u a r i n e  p o p u l a t i o n  s h i f t s .

Blue crab m o r t a l i t i e s  a s s o c i a t e d
w it h  chemical  and b i o l o g i c a l  p o l l u ­
t a n t s ,  s e d im e n t ,  te m pe rat ur e ,  
s a l i n i t y ,  and d i s s o l v e d  oxygen were  
d i s c u s s e d  by Van Engel ( 1 9 8 2 ) .  One 
o f  t h e  most s e r i o u s  i n c i d e n c e s  o f  
chemical  p o l l u t i o n  a f f e c t i n g  t h e  b lu e  
crab f i s h e r y  o ccur red in V i r g i n i a  and 
was a s s o c i a t e d  w it h  t h e  r e l e a s e  o f  
t h e  c h l o r i n a t e d  hydrocarbon Kepone 
i n t o  t h e  James River  from th e  l a t e  
1 9 5 0 ' s  t o  l a t e  1975.  Closure  o f  th e  
r i v e r  t o  commercial  f i s h i n g  had a 
s e v e r e  n e g a t i v e  e f f e c t  on t h e  i n d u s t r y  
througho ut  th e  Chesapeake Bay. The 
annual m o r t a l i t y  o f  young and a d u l t
b lu e  crabs  due t o  exposure  t o  Kepone 
remains unknown; however,  both com­
mercia l  l a n d i n g s  and j u v e n i l e  crab  
abundance have been lower in t h e  James 
than in t h e  York or  Rappahannock 
Rivers  f o r  t h e  p a s t  15 y e a r s
(Van Engel 1 9 8 2 ) .  Lowe e t  a l .  ( 197 1)  
r epo r ted  Mi rex  ( c l o s e l y  r e l a t e d  t o  
Kepone) t o  be t o x i c  t o  b lu e  crabs  
e i t h e r  as  a c o n t a c t  or stomach p o is o n .

Low l e v e l s  o f  d i s s o l v e d  oxygen  
not o n ly  cause  m o r t a l i t y  o f  b lu e  crabs  
but a l s o  impede m i g r a t i o n .  Death in  
crab t r a p s  due t o  an oxi a  i s  a s e r i o u s  
problem in  many a r e a s .  Tatum (198 2)  
re p o r t e d  t h a t  o x y g e n - d e f i c i e n t  bottom 
w a te r s  covered as much as 44% o f
Mobile Bay, Alabama, in t h e  summer 
o f  1971 ,  w i t h  some a rea  f i shermen
r e p o r t i n g  t h a t  as  much as  75% o f
t h e i r  c a tc h  was dead.  Low l e v e l s  o f  
d i s s o l v e d  oxygen in t h e  deeper  waters  
o f  Chesapeake Bay and a s s o c i a t e d
t r i b u t a r i e s  during  t h e  summer months 
have a l s o  been i m p l i c a t e d  in trap  
d eath .  P e r i o d i c  k i l l s  o f  b lu e  crabs  
f o l l o w i n g  e x c e s s i v e  f r e s h w a t e r  r u n o f f  
and t h e  su bs equ ent  d e p l e t i o n  o f  oxygen  
due t o  r api d  d e c o m p o si t io n  o f  o r g a n ic  
matter  were re p o r te d  by Van Engel
(1 9 8 2 ) .

Other m o r t a l i t i e s  o f  b l u e  crabs  
have been r e l a t e d  t o  extreme c o l d  or  
t o  sudden drops in temper ature  (Gunter  
and Hildebrand 195 1,  Van Engel 1978  
c i t e d  by Rhodes and Bishop 1979,  
Van Engel 1982 ,  Couch and Martin  
1982) and t o  red t i d e s  (Wardie e t  a l .  
1975,  Gunter and Lyles  1 9 79) .

Mass m o r t a l i t i e s  o f  b lu e  crabs  
occurred in South C a r o l i n a ,  
North C a r o l i n a ,  and Georgia  in June  
1966 and in South Ca rol ina  and Georgia  
in June 1967.  While th e  p at ho geni c  
amoeba ( Paramoeba p e r n i c i o s a )  was 
a l l u d e d  to  as a p o s s i b l e  cause  o f  the  
m o r t a l i t i e s ,  t h e r e  was some i m p l i c a ­
t i o n  t h a t  p e s t i c i d e s  may have been
i n v o l v e d .  According  t o  Newman and
Ward ( 1 9 7 3 ) ,  b lu e  crab m o r t a l i t i e s  o f  
g r e a t e r  and l e s s e r  magnitude have  
occurred during  May and June with
Paramoeba i n v o lv e d  in the  m a j o r i t y  o f
tTü k i l I s  t h a t  were i n v e s t i g a t e d .

Large numbers o f  dead crabs have  
p e r i o d i c a l l y  l i t t e r e d  th e  beaches  of  
L ouis iana (Adkins 1972) and M i s s i s ­
s i p p i  (Perry  1 9 7 5 ) .  The v a s t  m a j o r i t y  
o f  t h e s e  crabs were h e a v i l y  f o u l e d ,  
s pe nt  f e m a l e s .
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