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PREFACE 

Th is  species p r o f i l e  i s  one o f  a se r i es  on coasta l  aquat ic  organisms, 
p r i n c i p a l l y  f i s h ,  o f  spo r t ,  commercial , o r  eco log i ca l  importance. The p r o f  i 1 es 
a re  designed t o  p rov ide  coasta l  managers, engineers, and b i o l o g i s t s  w i t h  a b r i e f  
comprehensive sketch 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 
requirements o f  t h e  species and t o  descr ibe  how popu la t ions  o f  t he  species may be 
expected t o  r e a c t  t o  environmental changes caused by coasta l  development. Each 
p r o f i l e  has sec t ions  on taxonomy, l i f e  h i s t o r y ,  eco log i ca l  r o l e ,  environmental 
requirements, and economic importance, i f  appl i cab le .  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  a re  prepared. 
Th is  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 sh  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  t o  one of 
t h e  f o l l  owing addresses. 

I n fo rma t ion  Trans fer  S p e c i a l i s t  
Nat iona l  Coastal Ecosystems Team 
U.S. F i s h  and W i l d l i f e  Serv ice 
NASA-Sl i d e l  1 Computer Complex 
1010 Gause Boulevard 
S l i d e l l ,  LA 70458 
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A t ten t i on :  WESER-C 
Post O f f i c e  Box 631 
Vicksburg, MS 39180 



CONVERSION TABLE 

Metric t o  U.S. Custmary 

Mu1 t i p l y  !.Y To Obtain 

mill ine te r s  (mn) 
centimeters (on) 
meters (m) 
ki 1 ometers ( km) 

2 
square meters (m ) 10.76 
square ki 1 ometers ( km2)  0.3861 
hectares (ha)  2.471 

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

inches 
inches 
f e e t  
miles 

square f ee t  
square inil es 
acres 

gal 1 ons 
cubic f e e t  
acre-feet  

mill igrams (mg) 0.00003527 ounces 
grams ( g )  0.03527 ounces 
kil ograms (kg) 2.205 pounds 
metric tons ( t )  2205.0 pounds 
metric tons 1.102 short  tons 
ki 1 ocal or ies  ( kcal ) 3.968 Br i t i sh  thennal uni ts  

Cel s ius  degrees 1.8(OC) + 32 Fahrenheit degrees 

U.S. Customary to  Metric 

inches 25.40 
inches 2.54 
f e e t  ( f t )  0.3048 
fa thorns 1.829 
miles (mi) 1.609 
nautical miles ( m i )  1.852 

square f e e t  ( f t 2 )  
acres 2 
square miles (mi 

gal 1 ons ( gal ) 3.785 
cubic f e e t  ( f t 3 )  0.02831 
acre-feet  1233.0 

ounces (oz )  28.35 
pounds ( l b )  0.4536 
shor t  tons ( t o n )  0.9072 
Brit ish thermal uni ts  ( B t u )  0.2520 

mil 1 imeters 
cent imeters 
meters 
meters 
kil ometers 
ki 1 oqeters 

square meters 
hectares 
square ki 1 ometers 

1 i t e r s  
cubic meters 
cubic meters 

grains 
ki 1 ograms 
metric tons 
ki 1 ocal o r i e s  

Fahrenheit degrees 0.5556("F - 32) Celsius degrees 
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Figure  1. Blue crab ( f rom Rathbun 1930). 

NOMENCLATURE/TAXONOMY/RANGE MORPHOLOGY/IDENTIFICATION AIDS 

S c i e n t i f i c  name . . . . . Ca l l i nec tes  
sapidus Rathbun 1896 

Pre fer red  common name . . . Blue crab 
(Figure 1) 

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

Class . . . . . . . . . . . Crustacea 
Order . . . . . . . . . . . . Decapoda 
I n f r a o r d e r  . . . . . . . . Brachyura 
Family . . . . . . . . . . Portunidae 

Geographical range: D i s t r i b u t e d  
throughout t h e  coasta l  waters o f  
t h e  Gu l f  o f  Mexico (Figure 2). 
W i l l  iams (1974) de f ined t h e  range 
as: Occasional l y  Nova Scot ia ,  
Maine, and nor thern  Massachusetts 
t o  nor thern  Argentina, 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  Netherlands 
and adjacent  North Sea; southwest 
France (found twice) ;  Go l fo  d i  
Genova; nor thern  A d r i a t i c ;  
Aegean, western Black, and 
eas tern  Mediterranean seas. 

Wi l l iams (1974) prov ided a 
de ta i  l e d  morphological desc r i p t i on .  
Fronta l  margin o f  t he  carapace w i t h  
f o u r  i nne r  o r b i t a l  tee th .  Antero- 
l a t e r a l  margin o f  carapace w i t h  9 
spines o r  t ee th ,  t he  poster ior-most  
s t r o n g l y  developed. Carapace about 
2.5 t imes as wide as long, moderately 
convex and nea r l y  smooth. Granula- 
t i o n s  on t h e  i n n e r  b ranch ia l  and 
card iac  reg ions  of t h e  carapace. 

Sex determined e x t e r n a l l y  by t h e  
shape o f  t h e  abdomen. Abdomen o f  
t h e  male T-shaped. Male gonopods 
(copu la tory  organs) reach near ly  t o  
o r  extend beyond t h e  t i p  o f  t h e  
abdomen. Immature females w i t h  
t r i a n g u l a r  abdomen; abdomen o f  mature 
females semi -c i rcu la r .  M a t u r i t y  i n  
males cannot be determined e x t e r n a l l y .  

Color  va r i ab le ,  w i t h  shades o f  
g ray ish ,  b l u i s h ,  o r  brownish green 
occurr ing.  The propodi o f  chelae o f  
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F igu re  2. B lue crabs a r e  d i s t r i b u t e d  throughout  t h e  coas ta l  waters o f  t h e  G u l f  o f  Mexico and a r e  most abun- 
dan t  i n  waters up t o  35 m. Greatest  r epo r t ed  commercial l and ings  occur  n o r t h  o f  2 8 O N  l a t i t u d e .  



males b lue  on t h e  i n n e r  and ou te r  
surfaces t i p p e d  w i t h  red. The f i n g e r s  
of chelae o f  mature females orange 
t i pped  w i t h  purp le .  

REASON FOR INCLUSION I N  SERIES 

The b lue  crab f i s h e r i e s  have become 
inc reas ing l y  impor tan t  i n  t h e  G u l f  
States. Reported land ings  f o r  t h e  
G u l f  o f  Mexico i n  1984 exceeded 5 1  
m i l l i o n  1b w i t h  an ex-vessel value 
approaching $15 m i  11 ion:  increases o f  
4 l% and 29%, respec t i ve l y ,  compared t o  
1983. I n  a d d i t i o n  t o  t he  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 
expandi ng commerci a1 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  crabs. 

Blue crabs occupy a  v a r i e t y  o f  
hab i ta t s .  The upper, middle, and 
lower es tuary  and adjacent  marine 
area together  c o n s t i t u t e  the  b lue  
crab h a b i t a t .  Ea r l y  l a r v a l  stages are  
found i n  t h e  lower estuary and adja-  
cen t  marine waters; s a l i n i t i e s  i n  
excess o f  20.0 p p t  a re  requ i red  f o r  
successful development. La te r  stage 
zoeae e x i s t  main ly i n  t he  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 -  
b u t i o n  determine t h e i r  eventual 
t r a n s p o r t  shoreward. Blue crabs en te r  
t he  estuary as megalopae, adopt ing a  
more ben th i c  ex istence.  The m o l t  t o  
t he  f i r s t  c rab  stage takes p lace  
w i t h i n  t h e  estuary.  Factors 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 nc lude  sub- 
stratum, food a v a i l a b i l i t y ,  a v a i l a b l e  
she1 t e r ,  water  temperature, and 
sa l  i n i  t y .  Because b lue  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  of t h e  coasta l  eco- 
system, maintenance o f  t h e  e n t i r e  
es tua r ine  system i n  a  c o n d i t i o n  
s u i t a b l e  f o r  cont inued product ion  i s  
o f  pr ime importance. 

lUn less  otherwise noted, a1 1  s t a t i s t i -  
c a l  da ta  presented i n  e i t h e r  t he  t e x t  
o r  t ab les  a re  from F ishery  S t a t i s t i c s  
of t h e  Un i ted  Sta tes  and Current  - - -  
Fishery  ~ t a t i  sti-arious years), 
both  pub l ished by t h e  Nat iona l  Marine 
F i she r ies  Serv ice.  

LIFE HISTORY2 

Spawning 

Spawning o f  b lue  crabs i n  nor thern  
g u l f  waters i s  p r o t r a c t e d  w i t h  egg- 
bear ing  females occu r r i ng  i n  coasta l  
and es tua r ine  waters i n  t he  spr ing ,  
summer, and f a l l  (Gunter 1950, 
Daugherty 1952, More 1969, Adkins 
1972, Per ry  1975). Add i t i ona l  l y ,  
Adkins (1972) found evidence o f  w i n t e r  
spawning i n  o f f s h o r e  Louis iana waters 
based on commercial catches o f  "ber ry"  
crabs i n  December, January, and 
February, and Daugherty (1952) noted 
t h a t  crabs i n  southern Texas may spawn 
year  round i n  years w i t h  m i l d  w in ters .  

For most marine animals mat ing 
and spawni ng are  synonymous ; however, 
i n  t h e  case o f  t he  b lue  crab, t h e  two 
events occur a t  d i f f e r e n t  t imes. The 
female mates i n  t h e  s o f t - s h e l l  s t a t e  
f o l  1  owing t h e  puber ta l  o r  te rmina l  
mo l t  ( i n  t h e  female b lue  c rab the  
cyc le  of growth and m o l t i n g  te rm i -  
nates w i t h  a  f i n a l  ecdysis) .  A f t e r  
inseminat ion,  t he  male cont inues t o  
c a r r y  t h e  female u n t i l  her  s h e l l  has 
hardened. Spawning usual l y  occurs 
w i t h i n  2  months o f  mat ing i n  t h e  
s p r i n g  and summer. Females t h a t  mate 
i n  t he  f a l l  u s u a l l y  delay spawning 
u n t i l  t h e  fo l l ow ing  spr ing .  Sperm 
t rans fe r red  t o  t h e  female remain 
v i a b l e  f o r  a  year  o r  more and are  used 
f o r  repeated spawnings. 

The f e r t i l i z e d  eggs are  extruded and 
at tached t o  f i n e  setae on the  endopo- 
d i t e s  of t h e  pleopods, forming an egg 
mass known as a  "sponge," "berry,"  o r  
"pom-pom." As many as two m i l  l i o n  
eggs may be present  i n  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  orange, becomi ng progres- 
s i v e l y  darker  as t h e  l a rvae  develop 
and absorb the  yo l k .  Jus t  p r i o r  t o  
hatching,  t h e  sponge i s  b lack.  The 
eggs hatch i n  about 2  weeks. 
C h u r c h i l l  (1921) and Van Engel (1958) 
have prov ided d e t a i l e d  data  on repro-  
duc t i on  and spawning o f  b lue  crabs. 

Z In fo rma t ion  i n  t h e  f o l  low ing sec t ions  
was taken from Perry e t  a l .  (1984). 



Larvae 

Costlow and Bookhout (1959) repo r ted  
seven zoeal stages and one megalopal 
stage (F igure  3). An e i g h t h  zoeal 
stage was sometimes observed though 
s u r v i v a l  t o  t h e  megalopal stage was 
rare .  Development through the  seven 
zoeal stages requ i red  from 3 1  t o  
49 days; t h e  megalopal stage p e r s i s t e d  
from 6  t o  20 days. I n  s a l i n i t i e s  
below 20.1 p p t  t h e  l a rvae  r a r e l y  
surv ived 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  t he  b l u e  
crab i n  t h e  Gu l f  o f  Mexico i s  p o o r l y  
understood. A1 though Daugherty 
(1952), Menzel (1964), and Adkins 
(1972) s p e c i f i c a l l y  discussed t h e  
d i s t r i b u t i o n  o f  b l u e  crab la rvae,  
t h e  poss ib i  1  i t y  o f  co-occurrence o f  
t he  l a rvae  o f  t he  l e s s e r  b lue  crab 
(C. s i m i l i s )  must be considered. The 
temporal and s p a t i a l  over lap  i n  spawn- 
i n g  h a b i t s  of t h e  two species (Perry 
1975), coupled w i t h  t he  d i f f i c u l t y  i n  
us ing  the  e a r l y  morphological descr ip -  
t i o n s  o f  the  b l u e  crab l a rvae  from 
t h e  A t l a n t i c  (Costlow and Bookhout 
1959) t o  re1 i a b l y  i d e n t i f y  g u l f  speci- 
mens, suggests t h a t  pub l ished accounts 
o f  the  seasona l i ty  o f  b lue  crab l a rvae  
are  quest ionable.  Recognizing the  
d i f f i c u l t y  i n  separa t ing  the  two 
species, King (1971), Per ry  (1975), 
and Andryszak (1979) d i d  n o t  d i f f e r e n -  
t i a t e  between the  l a rvae  o f  t he  b l u e  
crab and the  l e s s e r  b lue  crab. 

Per ry  and Stuck (1982a) noted 
t h a t  e a r l y  stage C a l l i n e c t e s  zoeae (I 
and 11) were present  i n  M i s s i s s i p p i  
coas ta l  waters i n  t h e  spr ing ,  summer, 
and fa1  1. Adkins (1972) repo r ted  b lue  
crab l a rvae  were present  year-round i n  
Louis iana,  b u t  d i d  no t  separate the  
zoeal and megalopal stages. The 
sampling programs o f  Menzel (1964) 
and Andryszak (1979) were o f  l i m i t e d  
dura t ion .  Per ry  and Stuck (1982a) 
and Andryszak (1979) found o n l y  t h e  
e a r l y  stage zoeae abundant nearshore. 

C a l l  i nectes mega1 opae have been 
repo r ted  t o  oc ru r  throughout  t h e  year. 

Perry (1975) found megalopae i n  
M i s s i s s i p p i  Sound i n  a l l  months; peak 
abundance was i n  t h e  l a t e  summer-early 
f a l l  and i n  February. I n  Texas 
coasta l  waters, C a l l i n e c t e s  megalopae 
have been found i n  a1 1  seasons 
(Daugherty 1952, More 1969, King 
1971). King (1971) noted th ree  waves 
o f  megalopae i n  Cedar Bayou, Texas: 
t h e  f i r s t  from January through March, 
t h e  second i n  May and June, and t h e  
t h i r d  i n  October. 

A t t e m ~ t s  t o  s e ~ a r a t e  t h e  meaa lo~ae - .  
o f  C. 'sapidus a"d C. s i m i l i s ,  us ing  
t h e  characters d e v e i o ~ e d  bv Bookhout 
and Costlow (1977), have been 1  a rge l y  
unsuccessful because o f  apparent mor- 
phol og i ca l  d i f f e rences  i n  1  arvae from 
t h e  G u l f  o f  Mexico and A t l a n t i c  Ocean. 
Stuck e t  a l .  (1981) and Stuck and 
Per ry  (1982) provided charac ters  
usefu l  i n  d i s t i n g u i s h i n g  the  
megalopae and e a r l y  crab stages o f  t he  
two species. Subsequent ana l ys i s  of 
a rch ived p lank ton samples from 
M i s s i s s i p p i  and Louis iana coasta l  
waters has fu rn ished i n fo rma t ion  on 
the  seasona l i ty  o f  C. sa idus  mega- 
lopae i n  t h e  norther; g u h u c k  and 
Per ry  1981). C a l l  i nectes sapidus 
megalopae were r a r e l y  found i n  samples 
before  May. These data suggest t h a t  
t h e  r e ~ o r t e d  w i n t e r  peaks o f  
c a l l  i nectes 1  arvae i n  t h e  no r the rn  
g u l f  a re  probably r e f e r a b l e  t o  C. 
s i m i l i s .  

R e ~ o r t s  on the  v e r t i c a l  d i s t r i b u t i o n  
of c a l l  i nectes mega1 opae appear con- 
f l i c t i n g .  Wi l l iams (1971), King 
(1971), Perry (1975), and Smyth (1980) 
repo r ted  megalopae t o  be most abundant 
i n  sur face waters. I n  con t ras t ,  96% 
o f  t he  Ca l l i nec tes  megalopae c o l l e c t e d  
by Tagatz (1968a) and a l l  o f  those 
c o l l e c t e d  by Sand i fe r  (1973) were from 
bottom waters. Stuck and Perry (1981) 
found t h a t    or tun id meaa lo~ae (C. 
sapidus, C. ' s im i  1  i s ,  a i d  ' ~ o r t u i u s  
spp.) showed no a f f i n i t y  f o r  sur face 
o r  bottom waters. They noted t h a t  t he  
m a j o r i t y  o f  l a r g e  catches o f  C. 
sapidus megalopae were taken on r i s i r i g  
o r  peak t i des ,  whereas the  mega1 opae 



Figure  3. Larval  stages o f  t h e  b lue  crab (Stuck and Perry 1982). 

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

L i t t l e  i s  known about t he  mechani sms 
o f  l a r v a l  t r a n s p o r t  and d ispersa l  o f  
b lue  crab zoeae i n  t he  nor thern  g u l f .  
Based on the  data o f  Menzel (1964), 
Andryszak (1979), and Perry and Stuck 
(1982a), i t  appears t h a t  development 
through the  l a t e  zoeal stages (111 
through V I I )  takes p lace i n  o f f sho re  
waters. A t  t h i s  t ime,  t h e  l a rvae  are 
sub jec t  t o  cur ren ts  and may be t rans-  
po r ted  considerable d is tances.  
Recruitment o f  l a r vae  back i n t o  
coasta l  waters occurs du r ing  the  
mega1 opal stage. Oester l  i ng and Evi nk 
(1977) proposed a  mechanism f o r  l a r v a l  
d ispersa l  i n  nor theastern  g u l f  waters 
i n  which b lue  crab l a rvae  were t rans-  
po r ted  d is tances o f  300 km o r  more. 
I f  such t r a n s p o r t  mechanisms do e x i s t  
i n  t he  g u l f ,  l a r vae  produced by spawn- 
i n g  females i n  one Sta te  may i n  f a c t  
be respons ib le  f o r  rec ru i tmen t  i n  
a d j o i n i n g  States.  

Juveni 1  es 

Recruitment o f  b lue  crabs t o  g u l f  
es tua r ies  occurs du r ing  the  mega1 opal 
stage (More 1969, King 1971, Perry 
1975, Perry and Stuck 1982b). The 
r e l a t i o n s h i p  between numbers o f  
mega1 opae r e c r u i t e d  and subsequent 
abundance o f  j u v e n i l e  crabs i s  no t  
we1 1  defined. Perry and Stuck (1982b) 
noted t h a t  l a rge  catches o f  b lue  crab 
megalopae i n  August and September were 
usual l y  f o l  1  owed by an increased catch 
o f  j u v e n i l e  crabs (10.0 t o  19.9 mm) i n  
October o r  November i n  M i s s i s s i p p i  
es tuar ies ;  however, incons is tenc ies  
between rec ru i tmen t  o f  megalopae and 
subsequent occurrence and abundance 
o f  j u v e n i l e s  were noted i n  t h e  sp r i ng  
and summer i n  t h e i r  samples. King 
(1971) found comparable popu la t i on  
d e n s i t i e s  o f  j u v e n i l e s  between 2  
years though rec ru i tmen 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 complicated by t h e  
taxonomic problems associated w i t h  t h e  



separa t ion  o f  C. sapidus and C. 
s i m i  1 i s  mega1 opaey 

Juven i l e  b l u e  crabs show wide 
seasonal and area l  d i s t r i b u t i o n  i n  
g u l f  es tuar ies .  L i v i ngs ton  e t  a l .  
(1976) found maximum numbers o f  b l u e  
crabs i n  Apalachicola Bay, F l o r i d a ,  
i n  t he  w i n t e r  and summer, n o t i n g  t h a t  
an almost "continuous succession" o f  
juven i  l e  crabs entered t h e  sampl i ng 
area du r ing  the  year. Per ry  (1975) 
and Per ry  and Stuck (1982b) found 
f i r s t  crab stages i n  a l l  seasons, 
i n d i c a t i n g  con t i nua l  rec ru i tmen t  t o  
t he  j u v e n i l e  popu la t i on  i n  
M iss i ss ipp i .  I n  Lake Pontchar t ra i  n, 
Louisiana, Darnel 1 (1959) noted t h a t  
rec ru i tmen t  o f  j u v e n i l e  crabs was 
h ighes t  i n  t h e  l a t e  sp r i ng -ea r l y  
summer and i n  t he  f a l l .  

A1 though j uven i  1 e crabs occur over 
a broad range o f  s a l i n i t i e s ,  they  
are most abundant i n  low t o  interme- 
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 es tua r ine  waters. 
Using temperature-sal i n i  t y  matr ices,  
Swingle (1971), Pe r re t  e t  a l .  
(1971), Christmas and Langl ey (1973), 
and Per ry  and Stuck (1982b) determined 
the  d i s t r i b u t i o n  o f  b lue  crabs 
( p r i m a r i l y  j uven i  1 es). P e r r e t  e t  a1 . 
(1971) and Swingle (1971) found 
maximum abundance i n  sa l  i n i  ti es be1 ow 
5.0 p p t  (Table 1). I n  con t ras t ,  
Christmas and Langley (1973) and Per ry  

and Stuck (1982b) found h ighest  
average catches assoc ia ted  w i t h  
s a l i n i t i e s  above 14.9 p p t  i n  
M i s s i s s i p p i  (Table 1). From 1 year  
o f  bag seine data, Hammerschmidt 
(1982) found no d i r e c t  r e l a t i o n s h i p  
between catches o f  j uven i  1 e crabs 
and s a l i n i t y  i n  Texas. Although 
s a l i n i t y  in f luences d i s t r i b u t i o n ,  
f a c t o r s  such as bottom t ype  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  i n  
determining d i s t r i b u t i o n a l  pa t te rns  o f  
j uven i  1 e b l  ue crabs. 

The importance o f  bottom type i n  
t h e  d i s t r i b u t i o n  o f  j u v e n i l e  b lue  
crabs i s  w e l l  es tab l ished.  More 
(1969), Hol land e t  a l .  (1971), Adkins 
(1972), Per ry  (1975), L i v i n g s t o n  e t  
a l .  (1976), and Per ry  and Stuck 
(1982b) a l l  noted the  assoc ia t i on  o f  
j u v e n i l e  b lue  crabs w i t h  s o f t ,  mud 
sediments. Evink (1976) c o l  l e c t e d  t h e  
g rea tes 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 lue  crab biomass appeared t o  be 
determined by faunal food a v a i l -  
a b i  1 i t y .  

Adu l ts  

The ovar ian  stages descr ibed by 
Hard (1942) were used by Per ry  (1975) 
t o  de f i ne  the  reproduct ive  s t a t e  o f  
b l u e  crab populat ions i n  M i s s i s s i p p i .  
Recently mated females (Stage I )  and 
crabs w i t h  developing ovar ies  (Stage 

Table 1. D i s t r i b u t i o n  o f  the  b lue  crab by s a l i n i t y  i n t e r v a l s  o f  5 p p t  showing 
number o f  samples (below) and catch per sample (above). 

Sa l  inity(ppt) - .-. . - . . - - - - - - -. . - - - -- -- -- . - - 
0 .0-4.9 5. J -9 .9  10.0-14.9 15.0-19.9 20.0-24.9 25.0-29.9 30+ T o t a l  

Modi f i e d  f r o s ~ :  

Swing le  1971 6.0 4.7 2 .6  2.3 
(11) (15) (14) (19) 

P e r r e t e t a l .  1971 12 6 6 6 
(197) ( 185) (263) (278) 

Ch~* i s tmas  and 1.2 2.7 3.8 3 . 2  
Langley 1973 (134) (07)  (110) (99)  

Perry and Stuck 7.6 7.8 7 . 1  8. 3 
1982b (561) (423) ( r e ? )  (520) 



11) were observed i n  t h e  spr ing ,  
summer, and f a l l .  Females w i t h  mature 
ovar ies  (Stage 111) occurred through- 
ou t  t he  year. The appearance o f  
b e r r i e d  females (Stage I V )  i n  March 
and Apr i  1  i n d i c a t e d  t h a t  ove rw in te r i ng  
Stage I11 females spawned when water 
temperatures began t o  r i s e  i n  t h e  
spr ing.  Stage I V  crabs were most 
abundant du r i ng  the  middle and l a t e  
summer, corresponding w i t h  t h e  i n f l u x  
o f  " g u l f "  crabs from o f f sho re  waters. 
Stage V crabs ( repeat  spawners) 
appeared du r ing  the  summer, p r o v i d i n g  
evidence t h a t  some females do spawn 
tw ice .  

There i s  a  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  male and female crabs i n  
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, Darnel1 1959, Perry 
1975). Adu l t  males tend t o  remain i n  
low s a l i n i t y  waters w h i l e  mature 
females p r e f e r  t he  h igher  s a l i n i t i e s  
o f  t h e  lower es tuary  and adjacent  
marine waters. 

Churchi 11 (1921) noted t h a t  
t h e  maximum age f o r  b lue  crabs i n  
Chesapeake Ray was about 3  years.  
Tagatz (1968a) repor ted  t h a t  t he  
maximum age o f  b lue  crabs i n  the  
St. Johns River ,  F l o r i d a ,  was 4  years  
b u t  noted t h a t  few crabs su rv i ve  pas t  
2  years o f  age. 

Migra t ions  

Movements o f  b lue  crabs w i t h i n  
es tua r ine  systems a re  r e l a t e d  t o  l i f e  
cyc le  stages, season, and envi  ron- 
mental cond i t i ons  (Van Den Avyle and 
Fowler 1984). 

Migra t ions  o f  females are u s u a l l y  
associated w i t h  mat ing and gonadal 
matura t ion  and spawning. 

The m ig ra t i on  pa t te rns  o f  b lue  crabs 
i n  the  g u l f  observed by More (1969) 
and Per ry  (1975) were t y p i c a l  o f  t h e  
onshore/offshore movements charac- 
t e r i z e d  i n  previous s tud ies  ( 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). Oester l  i n g  and Evink 
(1977) and Stee le  (1984) prov ided 
evidence o f  an a1 ongshore movement o f  
females i n  F l o r i d a  coasta l  waters. 
M ig ra to ry  pa t te rns  observed i n  t h e i r  
s tud ies  demonstrated movement o f  
females t o  s i t e s  n o r t h  o f  t h e i r  
mat ing estuary. Oester l  i n g  and Evink 
(1977) noted t h a t  t he  Apalachicola Bay 
reg ion  appeared t o  be a  pr imary  
spawning ground f o r  crabs a long t h e  
F l o r i d a  pen insu lar  g u l f  coast.  
Steele (1984) repo r ted  t h a t  the  
concent ra t ion  o f  m ig ra to ry  females 
i n  t he  Apalachicola Bay area was the  
r e s u l t  o f  a  sa l  i n i  t y  b a r r i e r  c rea ted 
by ou t f l ow  from the  Apalachicola 
River .  A hypothesis f o r  r e d i s t r i  bu- 
t i o n  o f  l a r vae  t o  southwestern F l o r i d a  
invo lved t r a n s p o r t  o f  zoeae i n  sur face 
cu r ren ts  associated w i t h  Apalachicola 
R iver  f l o w  and the  G u l f  o f  Mexico Loop 
Current. 

GROWTH 

Newcombe e t  a l .  (1949) est imated 
the  number o f  p o s t l 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 18, respec t i ve l y .  I f  the  number 
o f  mo l ts  i s  assumed t o  be f i x e d  i n  
b l u e  crabs (Newcombe e t  a l .  1949, 
Van Engel 1958), t he  v a r i a b i l i t y  i n  
t he  average s i z e  a t  which m a t u r i t y  
i s  a t t a i n e d  i n  t h e  female, coupled 
w i t h  t he  observat ions t h a t  unusual ly  
l a r g e  b lue  crabs a re  found i n  low 
s a l i n i t i e s ,  suggests t h a t  envi ron-  
mental cond i t i ons  i n f l uence  the  
percentage increase i n  s i z e  pe r  mol t .  
Blue crabs i n  Chincoteague, 
Chesapeake, and Delaware Bays increase 
i n  s i z e  w i t h  decreasing environmental 
sal  i n i  ty  (Po r te r  1955, Cargo 1958). 
The data o f  Newcombe (1945), Van Engel 
(1958), and Tagatz (1965, 1968a) a l so  
suggest a  poss ib le  negat ive c o r r e l  a- 
t i o n  o f  s i z e  w i t h  t he  s a l i n i t y  o f  t h e  
water i n  which growth occurs. 
Van Engel (1958) be l i eved  t h a t  the  
osmoregulatory mechanism was involved;  
d i f f e rences  i n  the  l e v e l s  o f  s a l t  
concent ra t ion  between t h e  crabs and 
t h e i r  environment a f f e c t e d  the  uptake 
o f  water ,  r e s u l t i n g  i n  increased 






































