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PREFACE

This species profile is one of a series on coastal aquatic organisms,
principally fish, of sport, commercial, or ecological importance. The profiles
are designed to provide coastal managers, engineers, and biologists with a brief
comprehensive sketch of the biological characteristics and environmental
requirements of the species and to describe how populations of the species may be
expected to react to environmental changes caused by coastal development. Each
profile has sections on taxonomy, life history, ecological role, environmental
requirements, and economic importance, if applicable. A three-ring binder is
used for this series so that new profiles can be added as they are prepared.
This project is jointly planned and financed by the U.S. Army Corps of Engineers
and the U.S. Fish and Wildlife Service.

Suggestions or questions regarding this report should be directed to one of
the following addresses.

Information Transfer Specialist
National Coastal Ecosystems Team
U.S. Fish and Wildlife Service
NASA-S1idell Computer Complex
1010 Gause Boulevard

Slidell, LA 70458

or

U.S. Army Engineer Waterways Experiment Station
Attention: WESER-C
Post Office Box 631
Vicksburg, MS 39180
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Figure 1.

NOMENCLATURE/TAXONOMY /RANGE

Scientific name . . . .
sapidus Rathbun 1896
Preferred common name .

(Figure 1)
Other common names
crab, edible blue crab

. Callinectes
. Blue crab

Common edible

Class . . . . . . . . . . . Crustacea
Order . . . . . . . . . . . . Decapoda
Infraorder Brachyura
Family . Portunidae
Geographical range: Distributed

throughout the coastal waters of
the Gulf of Mexico (Figure 2).
Williams (1974) defined the range
as: Occasionally Nova Scotia,
Maine, and northern Massachusetts
to northern Argentina, including
Bermuda and the Antilles;
Oresund, ODenmark; the Netherlands
and adjacent North Sea; southwest

France (found twice); Golfo di
Genova; northern Adriatic;
Aegean, western Black, and

eastern Mediterranean seas.

Blue crab (from Rathbun 1930).

MORPHOLOGY/IDENTIFICATION AIDS

Williams (1974) provided a
detailed morphological description.
Frontal margin of the carapace with
four inner orbital teeth. Antero-
lateral margin of carapace with 9
spines or teeth, the posterior-most
strongly developed. Carapace about
2.5 times as wide as long, moderately
convex and nearly smooth. Granula-
tions on the inner branchial and
cardiac regions of the carapace.

Sex determined externally by the
shape of the abdomen. Abdomen of
the male T-shaped. Male gonopods
(copulatory organs) reach nearly to
or extend beyond the tip of the
abdomen. Immature females with
triangular abdomen; abdomen of mature
females semi-circular. Maturity in
males cannot be determined externally.

Color variable, with shades of
grayish, bluish, or brownish green
occurring. The propodi of chelae of
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Figure 2.

Blue crabs are distributed throughout the coastal waters of the Gulf of Mexico and are most abun-
dant in waters up to 35 m. Greatest reported commercial landings occur north of 28°N latitude.




males blue on the inner and outer
surfaces tipped with red. The fingers
of chelae of mature females orange
tipped with purple.

REASON FOR INCLUSION IN SERIES

The blue crab fisheries have become
increasingly important in the Gulf
States. Reported 1landings for the
Gulf of Mexico in 1984 exceeded 51
million 1b with an ex-vessel value
approaching $15 million: increases of
41% and 29%, respectively, compared to
1983.1 In addition to the commercial
hard crab fishery, there exist a sub-
stantial recreational fishery and an
expanding commercial and recreational
fishery for soft-shelled crabs.

Blue crabs occupy a variety of
habitats. The upper, middle, and
lower estuary and adjacent marine
area together constitute the blue
crab habitat. Early larval stages are
found in the lower estuary and adja-
cent marine waters; salinities in
excess of 20.0 ppt are required for
successful development. Later stage
zoeae exist mainly in the open gulf
where their areal and vertical distri-
bution determine their  eventual
transport shoreward. Blue crabs enter
the estuary as megalopae, adopting a
more benthic existence. The molt to
the first crab stage takes place
within the estuary. Factors affecting
distribution and survival include sub-
stratum, food availability, available
shelter, water temperature, and
salinity. Because blue crabs occupy
a varijety of habjtats and are an
integral part of the coastal eco-
system, maintenance of the entire
estuarine system in a condition
suitable for continued production is
of prime importance.

IUnTess otherwise noted, all statisti-
cal data presented in either the text
or tables are from Fishery Statistics
of the United States and Current

Fishery Statistics (various years),

both published by the National Marine
Fisheries Service.

LIFE HISTORY?

Spawning

Spawning of blue crabs 1in northern
gulf waters is protracted with egg-
bearing females occurring in coastal
and estuarine waters in the spring,

summer, and fall (Gunter 1950,
Daugherty 1952, More 1969, Adkins
1972, Perry 1975). Additionally,

Adkins (1972) found evidence of winter
spawning in offshore Louisiana waters
based on commercial catches of "berry"
crabs in December, January, and
February, and Daugherty (1952) noted
that crabs in southern Texas may spawn
year round in years with mild winters.

For most marine animals mating
and spawning are synonymous; however,
in the case of the blue crab, the two
events occur at different times. The
female mates in the soft-shell state
following the pubertal or terminal
molt (in the female blue crab the
cycle of growth and molting termi-
nates with a final ecdysis). After
insemination, the male continues to
carry the female until her shell has
hardened. Spawning wusually occurs
within 2 months of mating in the
spring and summer. Females that mate
in the fall wusually delay spawning
until the following spring. Sperm
transferred to the female remain
viable for a year or more and are used
for repeated spawnings.

The fertilized eggs are extruded and
attached to fine setae on the endopo-
dites of the pleopods, forming an egg
mass known as a "sponge," “berry," or

"pom-pom." As many as two million
eggs may be present in a single
sponge. The sponge 1is initially
bright orange, becoming progres-

sively darker as the larvae develop
and absorb the yolk. Just prior to
hatching, the sponge 1is black. The
eggs hatch in about 2  weeks.
Churchill (1921) and Van Engel (1958)
have provided detailed data on repro-
duction and spawning of blue crabs.

ZInformation in the following sections
was taken from Perry et al. (1984).



Larvae

Costlow and Bookhout (1959) reported
seven zoeal stages and one megalopal
stage (Figure 3). An eighth zoeal
stage was sometimes observed though
survival to the megalopal stage was
rare. Development through the seven
zoeal stages required from 31 to
49 days; the megalopal stage persisted
from 6 to 20 days. In salinities
below 20.1 ppt the Tlarvae rarely
survived the first molt.

The larval life history of the blue
crab in the Gulf of Mexico is poorly

understood. Although Daugherty
(1952), Menzel (1964), and Adkins
(1972) specifically discussed the

distribution of blue crab larvae,
the possibility of co-occurrence of
the Tlarvae of the lesser blue crab
(C. similis) must be considered. The
temporal and spatial overlap in spawn-
ing habits of the two species (Perry
1975), coupled with the difficulty in
using the early morphological descrip-
tions of the blue crab larvae from
the Atlantic (Costlow and Bookhout
1959) to reliably identify gulf speci-
mens, suggests that published accounts
of the seasonality of blue crab larvae
are questionable. Recognizing the
difficulty 1in separating the two
species, King (1971), Perry (1975),
and Andryszak (1979) did not differen-
tiate between the larvae of the blue
crab and the lesser blue crab.

Perry and Stuck (1982a) noted
that early stage Callinectes zoeae (I
and II) were present in Mississippi
coastal waters in the spring, summer,
and fall. Adkins (1972) reported blue
crab larvae were present year-round in
Louisiana, but did not separate the
zoeal and megalopal stages. The
sampling programs of Menzel (1964)
and Andryszak (1979) were of limited
duration. Perry and Stuck (1982a)
and Andryszak (1979) found only the
early stage zoeae abundant nearshore.

Callinectes megalopae have been
reported to ocnur throughout the year.

Perry (1975) found megalopae in
Mississippi Sound in all months; peak
abundance was in the late summer-early
fall and 1in February. In Texas
coastal waters, Callinectes megalopae
have been found in all seasons
(Daugherty 1952, More 1969, King
1971). King (1971) noted three waves
of megalopae in Cedar Bayou, Texas:
the first from January through March,
the second in May and June, and the
third in October.

Attempts to separate the megalopae
of C. sapidus and C. similis, using
the characters developed by Bookhout
and Costlow (1977), have been largely
unsuccessful because of apparent mor-
phological differences in larvae from
the Gulf of Mexico and Atlantic Ocean.
Stuck et al. (1981) and Stuck and
Perry  (1982) provided characters
useful in distinguishing the
megalopae and early crab stages of the
two species. Subsequent analysis of
archived plankton samples from
Mississippi and Louisiana coastal
waters has furnished information on
the seasonality of C. sapidus mega-
lopae in the northern gulf (Stuck and
Perry  1981). Callinectes sapidus
megalopae were rarely found in samples
before May. These data suggest that
the reported winter  peaks of
Callinectes 1larvae 1in the northern
gulf are probably referable to C.
similis.

Reports on the vertical distribution
of Callinectes megalopae appear con-
flicting. Williams  (1971), King
(1971), Perry (1975), and Smyth (1980)
reported megalopae to be most abundant
in surface waters. In contrast, 96%
of the Callinectes megalopae collected
by Tagatz (1968a) and all of those
collected by Sandifer (1973) were from
bottom waters. Stuck and Perry (1981)
found that portunid megalopae (C.
sapidus, C. similis, and Portunus
spp.) showed no affinity for surface
or bottom waters. They noted that the
majority of large catches of C.
sapidus megalopae were taken on rising
or peak tides, whereas the megalopae



Figure 3.

of C. similis and Portunus spp. were

comﬁbn]y collected on both rising and
falling tides.

Little is known about the mechanisms
of larval transport and dispersal of
blue crab zoeae in the northern gulf.
Based on the data of Menzel (1964),
Andryszak (1979), and Perry and Stuck
(1982a), it appears that development
through the Tlate zoeal stages (III
through VII) takes place in offshore
waters. At this time, the larvae are
subject to currents and may be trans-
ported considerable distances.
Recruitment of larvae back into
coastal waters occurs during the
megalopal stage. Oesterling and Evink
(1977) proposed a mechanism for larval
dispersal in northeastern gulf waters
in which blue crab larvae were trans-
ported distances of 300 km or more.
If such transport mechanisms do exist
in the gulf, larvae produced by spawn-
ing females in one State may in fact
be responsible for recruitment in
adjoining States.

Larval stages of the blue crab (Stuck and Perry 1982).

Juveniles

Recruitment of blue crabs to qulf
estuaries occurs during the megalopal
stage (More 1969, King 1971, Perry
1975, Perry and Stuck 1982b). The
relationship between numbers  of
megalopae recruited and subsequent
abundance of juvenile crabs is not
well defined. Perry and Stuck (1982b)
noted that large catches of blue crab
megalopae in August and September were
usually followed by an increased catch
of juvenile crabs (10.0 to 19.9 mm) in
October or November in Mississippi
estuaries; however, inconsistencies
between recruitment of megalopae and
subsequent occurrence and abundance
of juveniles were noted in the spring
and summer in their samples. King
(1971) found comparable population
densities of juveniles between 2
years though recruitment was markedly
‘different. Interpretation of his data
is  somewhat complicated by the
'taxonomic problems associated with the



separation of (. sapidus and C.
similis megalopae.

crabs show wide
seasonal and areal distribution in
gulf estuaries. Livingston et al.
(1976) found maximum numbers of blue
crabs in Apalachicola Bay, Florida,
in the winter and summer, noting that
an almost '"continuous succession" of
juvenile crabs entered the sampling
area during the year. Perry (1975)
and Perry and Stuck (1982b) found

Juvenile blue

first crab stages in all seasons,
indicating continual recruitment to
the juvenile population in

Mississippi. In Lake Pontchartrain,
Louisiana, Darnell (1959) noted that
recruitment of juvenile crabs was
highest in the 1late spring-early
summer and in the fall.

Although juvenile crabs occur over
a broad range of salinities, they
are most abundant in low to interme-
diate salinities characteristic of
middle and upper estuarine waters.
Using temperature-salinity matrices,
Swingle (1971), Perret et al.
(1971), Christmas and Langley (1973),
and Perry and Stuck (1982b) determined

the distribution of blue crabs
(primarily juveniles). Perret et al.
(1971) and Swingle (1971) found

maximum abundance in salinities below
5.0 ppt (Table 1). In contrast,
Christmas and Langley (1973) and Perry

Table 1.

and Stuck (1982b) found highést
average catches associated with
salinities above 14.9 ppt in
Mississippi (Table 1). From 1 year
of bag seine data, Hammerschmidt
(1982) found no direct relationship

between catches of juvenile crabs
and salinity in Texas. Although
salinity influences distribution,

factors such as bottom type and food
availability also play a role in
determining distributional patterns of
juvenile blue crabs.

The importance of bottom type in
the distribution of juvenile blue
crabs is well established. More
(1969), Holland et al. (1971), Adkins
(1972), Perry (1975), Livingston et
al. (1976), and Perry and Stuck
(1982b) all noted the association of
juvenile blue crabs with soft, mud

sediments. Evink (1976) collected the
greatest number of individuals and
bjomass from mud bottoms and noted

that blue crab biomass appeared to be
determined by faunal food avail-
ability.

Adults

The ovarian stages described by
Hard (1942) were used by Perry (1975)
to define the reproductive state of
blue crab populations in Mississippi.
Recently mated females (Stage I) and
crabs with developing ovaries (Stage

Distribution of the blue crab by salinity intervals of 5 ppt showing

number of samples (below) and catch per sample (above).

Salinity (ppt)

0.0-4.9  $.0-99 16.0-14.9 15.0-19.9 20.0-24.9 25.0-29.9 30+ Total
Modified from:

Swingle 1971 6.0 4.7 2.6 2.3 3.1 3.3 4.4 3.9
(41) (15) (14) (19) (33) (18) (18) (179)

Perret et al. 1971 12 6 6 6 6 5 5 7
(197) (185) {263) (278) (182) (82) (12) (1,199)

Christmas and 1.2 2.7 3.8 3.2 4.1 2.2 0.9 2.6
Langley 1973 (134) (87) (110) (99) (145) (169) (74) (818)

Perry and Stuck 7.6 7.8 7.1 8.3 5.9 3.0 2.7 6.3
1982b (561) (423) (28?) (520) (517) (489) (257) (3,249)




II) were observed in the spring,
summer, and fall. Females with mature
ovaries (Stage III) occurred through-
out the year. The appearance of
berried females (Stage IV) 1in March
and April indicated that overwintering
Stage III females spawned when water
temperatures began to rise in the
spring. Stage IV crabs were most
abundant during the middle and Tlate
summer, corresponding with the influx
of "gulf" crabs from offshore waters.
Stage V crabs (repeat spawners)
appeared during the summer, providing
evidence that some females do spawn
twice.

There is a differential distri-
bution of male and female crabs in
relation to salinity (Churchill 1921,

Gunter 1950, Darnell 1959, Perry
1975). Adult males tend to remain in
low salinity waters while mature

females prefer the higher salinities

of the 1lower estuary and adjacent
marine waters.
Churchill (1921) noted that

the maximum age for blue crabs in
Chesapeake Bay was about 3 years.
Tagatz (1968a) reported that the
maximum age of blue crabs 1in the
St. Johns River, Florida, was 4 years
but noted that few crabs survive past
2 years of age.

Migrations

Movements of blue crabs within
estuarine systems are related to 1life
cycle stages, season, and environ-
mental conditions (Van Den Avyle and
Fowler 1984).

Migrations of females are usually
associated with mating and gonadal
maturation and spawning.

The migration patterns of blue crabs
in the gqulf observed by More (1969)
and Perry (1975) were typical of the
onshore/offshore movements charac-
terized in previous studies (Fiedler
1930, Van Engel 1958, Fischler and
Walburg 1962, Tagatz 1968a, Judy and

Dudley 1970). Oesterling and Evink
(1977) and Steele (1984) provided
evidence of an alongshore movement of
females 1in Florida coastal waters.
Migratory patterns observed in their
studies demonstrated movement of
females to sites north of their
mating estuary. Oesterling and Evink
(1977) noted that the Apalachicola Bay

region appeared to be a primary
spawning ground for crabs along the
Florida peninsular gulf coast.
Steele (1984) reported that the

concentration of migratory females
in the Apalachicola Bay area was the
result of a salinity barrier created
by outflow from the Apalachicola
River. A hypothesis for redistribu-
tion of larvae to southwestern Florida
involved transport of zoeae in surface
currents associated with Apalachicola
River flow and the Gulf of Mexico Loop
Current.

GROWTH

Newcombe et al. (1949) estimated
the number of postlarval instars for
male and female blue crabs to be 20
and 18, respectively. If the number
of molts 1is assumed to be fixed in
blue crabs (Newcombe et al. 1949,
Van Engel 1958), the variability in
the average size at which maturity
is attained in the female, coupled
with the observations that unusually

large blue crabs are found in Tow
salinities, suggests that environ-
mental conditions influence the

percentage increase in size per molt.
Blue crabs in Chincoteague,
Chesapeake, and Delaware Bays increase
in size with decreasing environmental
salinity (Porter 1955, Cargo 1958).
The data of Newcombe (1945), Van Engel
(1958), and Tagatz (1965, 1968a) also
suggest a possible negative correla-
tion of size with the salinity of the
water in  which growth occurs.
Van Engel (1958) believed that the
osmoregulatory mechanism was involved;
differences in the Tlevels of salt
concentration between the c¢rabs and
their environment affected the uptake
of water, resulting in increased
























































