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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 require-
ments of the species and to describe how populations of the species may be
expected to react to environmental changes caused by coastal development. Fach
profile has sections on taxonomy, Tlife 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:

Information Transfer Specialist
National Coastal Ecosystems Team
U.S. Fish and Wildlife Service
NASA-S1idel1 Computer Complex
1010 Gause Boulevard

S1idel1, LA 70458

or
U.S. Army Engineer Waterways Experiment Station
Attention: WESER

Post Office Box 631
Vicksburg, MS 39180
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Figure 1. Blue crab.
BLUE CRAB

NOMENCLATURE/ TAXONOMY /RANGE Family e e . . Portunidae
Geographic range: Coastal waters,

Scientific name . Callinectes sapidus primarily bays and brackish
(Rathbun) estuaries from Massachusetts Bay,
Preferred common name . . Blue crab southward to the eastern coast of
(Figure 1) South America, including the Gulf
Other common names. Edible crab, of Mexico. The blue crab occurs
crab; young females are called sally in coastal waters throughout the
crabs; adult females are called South Atlantic Bight (Figure 2).
sooks; and males are called jimmies, It has also been reported from

jimmy-dicks, or channelers (Van Engel
1958)
Class . . . . . . . . ..
Order . . . . « « o « ¢ v &

Crustacea
Decapoda

France, Holland, Denmark, and the
east coast of the Mediterranean
Sea (Churchill 1921; Van Engel
1958).
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Figure 2. Distribution of the blue crab in the South Atlantic Bight, south-
eastern United States. The Pamlico Sound area in North Carolina supports the
major commercial fishery in the South Atlantic Bight.
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MORPHOLOGY/IDENTIFICATION AIDS

The blue crab is grayish or bluish
green with red on carapace spines (Pyle
and Cronin 1950; Williams 1965). Males
have blue pinchers on chelipeds; mature
females have red pinchers on chelipeds.
Underparts are off-white with tints of
yellow and pink (Williams 1965). Young
crabs often are brownish with conspicu-
ous white markings (Newcombe 1945).

The carapace, including lateral
spines, usually 2.5 times as wide as
long, moderately convex, and nearly
smooth except for small tubercles that
occur on inner branchial and cardiac
regions. The anterior margin of the
carapace has a median or frontal region
that extends between the compound eyes,
and two Tlateral regions. The median
region has four serrations and each
lateral region has eight (Figure 1);
the number of serrations 1is constant
for this species.

The abdomen of the male is shaped
1ike an inverted "T" (Figure 3). The
abdomen of immature females is triangu-
lar, and the mature female has a broad,
rounded abdomen that is folded loosely
against the ventral side of the
thoracic sterna (Figure 3).

REASON FOR INCLUSION IN SERIES

The blue crab supports a valuable
commercial fishery throughout the South
Atlantic States and along most of the

view of the blue
crab male (A), immature female (B), and
mature female (C) (Truitt 1939).

Figure 3. Ventral

eastern coast of the United States.
Estuaries are essential in the Tlife
history of the blue crab; the species'
high abundance in estuaries and its
omnivorous feeding habits suggest that
the blue crab plays an important role
in the structure and function of
estuarine communities. During pre-
adult stages of life, the blue crab is
eaten by a large number of estuarine
and marine animals.

LIFE HISTORY

Spawning

Blue crabs mate in Chesapeake Bay
from May through October (Van Engel
1958; Williams 1965) and throughout
the year in the St. Johns River,
Florida (Tagatz 1968). Mating primar-
ily occurs in relatively low-salinity
waters in upper areas of estuaries and
in lower portions of rivers (Pyle and
Cronin 1950; Darnell 1959; Williams
1965; Tagatz 1968).

Williams (1965) described the
blue crab's mating behavior. Males
may mate during three or four inter-
molt phases after they mature.
Females mate only once in their lives,
but the sperm from this mating is
stored in seminal receptacles and may
be used as often as the female spawns,
generally two or more times during a
1- or 2-year period (Pyle and Cronin
19503 Van Engel 1958; Williams 1965).

After mating, females migrate to
high-salinity waters in lower estuar-
jes, sounds, and nearshore spawning
areas (Churchill 1921; Darnell 1959;
Fischler and Walburg 1962). Most
females spawn for the first time 2 to
9 months after mating (Churchill 1921;
Williams 1965). In Chesapeake Bay,
females remain in the lower estuaries
and spawn the following spring or
summer (Churchill 1921). In Florida,
Tagatz (1968) found that females which
mated in the spring or summer first
spawned 1 or 2 months later in the
same year, with peak spawning from



October through  December. Steele
(1979) reported spawning 1in Florida
from March through December when water
temperatures exceeded 22°C.  Crabs
that mated during the fall or winter
in the St. Johns River spawned from
March through June of the next year.
Some females may spawn twice during a
single season (Tagatz 1968).

A comparison of mating and spawn-
ing characteristics reported for the
St. Johns River and Chesapeake Bay
suggests that as temperatures increase
in the southerly direction, mating and
spawning seasons become longer and less
distinct. This fact is probably due to
more rapid growth and maturation at
warmer temperatures. Daugherty (1952)
found that the spawning season was
significantly shorter during years in
which  temperatures were 1low for
extended periods.

The female extrudes fertilized
eggs 1into a mass or ‘'"sponge" that
remains attached to hairlike branches
(setae) of the appendages of the
abdomen until larvae emerge (Churchill
1921; Newcombe 1945; Pyle and Cronin
1950). Formation of the sponge, which
may contain 700,000 - 2,000,000 eggs,
takes about 2 hr (Churchill 1921;
Truitt 19393 Williams 1965). The
presence of empty egg cases on swim-

merets or the occurrence of large,
bright-red adult nemertean worms
(Carcinonemertes corcinophila) on the

gills of a mature female indicate that
the individual has spawned at least
once (Churchill 1921; Hopkins 1947).

Development

Growth and development of the blue
crab, as with other crustaceans,
consist of a series of larval,
juvenile, and adult stages during which
a variety of morphological, behavioral,
and physiological changes occur. These
changes are most dramatic when the
animal molts, or sheds its rigid
exoskeleton, permitting growth and
changes in body shape. Prior to molt-
ing, a new shell is formed beneath the

old exoskeleton, which is then loos-
ened and cast off. The new shell is
initially soft, but it expands and
hardens in a few hours. The stage
between molts is termed "intermolt."

The number of wmolts during
certain life stages (e.g., larval and
juvenile) is relatively uniform among
crabs, but the rate of molting (and
hence growth) can vary considerably
and is affected by many environmental
factors. Much of the dinformation
summarized below was obtained from
comprehensive studies of blue crab in
the Chesapeake Bay area (Churchill
1921; Newcombe 1945; Van Engel 1958)
and the St. Johns River Estuary in
Florida (Tagatz 1968). Information on
the Tlife stages of the crab in these
areas should be representative
throughout the species' range. Rates
of development and timing of certain
important events (such as mating,
spawning, and migrations) throughout
most of the South Atlantic Bight will
generally be intermediate between
results presented for the two areas.
Documented variations are emphasized
and cited below.

Eggs

When first deposited,
are bright orange; but they become
yellow, brown, and then dark brown
before hatching (Van Engel 1958). The
color change is caused by absorption
of the yellow yolk and development of
dark pigment in the eyes. Eggs are
about 0.25 mm in diameter (Churchill

the eggs

1921), and  dincubation generally
requires 1 to 2 weeks. Sandoz and
Rogers (1944) reported that hatching

of blue crab eggs must occur at sali-
nities of 23 to 33 ppt and tempera-
tures of 19° to 29° C. Mertality of
eggs has been attributed to fungus,
predation, suffocation 1in stagnant
water, and extreme temperatures (Couch

1942, Humes 1942; Rogers-Tolbert
1948). On the average, only one out
of every million eggs survives to
become a mature adult (Van Engel
1958).



Larvae

First stage larvae, called zoeae,
measure approximately 0.25 mm at hatch-
ing. They bear 1little morphological
resemblance to adults (Hopkins 1943),
are filter feeders, and live a plank-
tonic existence in the high-salinity
surface waters near the spawning
grounds (Pyle and Cronin 1950; Darnell
1959). Tagatz (1968) found more zoeae
near the water's surface than at the
bottom. Churchill (1942) provided
illustrated descriptions of zoeae
morphology.

The zoeae and all subsequent 1ife
stages can increase body size only by
molting (Hay 1905; Pyle and Cronin
1950). Zoeal development may require
31 to 49 days, depending on salinity
and temperature, but development time
has been shown to be variable even in a
single salinity-temperature regime
(Williams 1965). Zoeae molt four to
seven times before entering the next
stage of development, and it has been
hypothesized that the number of molts
required to reach the megalops stage
depends on temperature and salinity.
The final zoeal stage is about 1.0 mm

in width (Hopkins 1943; Sandoz and
Rogers 1944).
The final molt of the zoeae is

characterized by a conspicuous change
to the second larval stage, called a
megalops (also termed megalopa [sing.]
or megalopae [pl.]). The megalops
larva is more crablike 1in appearance
than the zoeae, is broader in relation
to its length, and has biting claws and
pointed joints at the ends of the legs
(see Churchill [1921] and Newcombe
[1945] for illustrations). It measures
about 1.0 mm in width. The megalops
swims freely, but generally stays near
the bottom 1in nearshore or lower-
estuarine, high-salinity areas (Tagatz
1968). The megalops stage lasts 6 to
20 days, after which the megalops molts
into the "first crab" stage, with
proportions and appearance more like
those of an adult.

Juveniles

The Jjuvenile "first crab" is
typically 2.5 mm wide (from tip to tip
of the lateral spines of the
carapace). These juveniles gradually
migrate into shallower, Tless-saline
waters in upper estuaries and rivers
where they grow and mature (Fischler
and Walburg 1962). Van Engel (1958)
and Tagatz (1968) reported that many
juveniles had completed this migration
by fall and early winter. Males
generally migrate farther upstream,
preferring low-salinity waters,
whereas females tend to stay in lower
rivers and estuaries (Dudley and Judy
1971; Music 1979).

Growth and maturation occur
during a series of molts and intermolt
phases, each of which is termed a
“crab" stage according to the number
of molts that have occurred since the
megalops stage. Churchill  (1921)
reported that juveniles reached the
9th or 10th crab stage by October in
Chesapeake Bay, but growth varies
considerably among years and with
latitude along the Atlantic coast.
Molting and growth stop during winter
(Churchill 1921; Darnell 1959); growth
resumes as waters warm, and juveniles
generally reach maturity during the
spring or summer of the year following
their hatching.

Adults

Sexual maturity is reached after
18-20 postlarval molts at 1 to 1.5
years of age 1in Chesapeake Bay
(Williams 1965; Van Engel 1958). Size
at maturity is variable; sexually
mature females as small as 51 mm
(carapace width) have been reported in
South Carolina (Fischler and Walburg
1962), but Tagatz (1968) found imma-
ture females as large as 177 mm in
width 1in Florida. Males continue to
grow and molt after reaching sexual
maturity; but after females mature,
they mate and do not molt or grow
again.



After mature females mate and
migrate to spawning areas, they remain
there or move only a short distance out
to sea during the remainder of their
Tives (Williams 1965). In  warmer
months, males generally remain in low-
salinity waters such as creeks, rivers,
and upper estuaries (Churchill 1921;
Van Engel 1958; Dudley and Judy 1971;
Music 1979). The maximum age for most
blue crabs in Chesapeake Bay (Churchill
1921) and North and South Carolina
(Williams 1965) is about 3 years.
Tagatz (1968) reported that the maximum
age in the St. Johns River was 4 years.
Hay (1905) and Truitt (1939) reported
that adults 1lived an average of less
than 1 year after reaching maturity.

Migrations

Adult blue crabs are excellent
swimmers and also can move quickly on
land (Pyle and Cronin 1950). Tagging
studies along the South Atlantic have
shown that blue crabs rarely move from
one estuarine system to another (Porter
1956; Cargo 1958; Fischler and Walburg
19625 Judy and Dudley 1970). These
studies also showed that most crabs
leaving an estuary generally remain in
adjacent coastal areas, but tagged
female crabs have occasionally been
recovered 100-540 km from their release
sites. Such  long-range movements
generally occur after mating and prior
to spawning. Crabs along the Florida
gulf coast wundergo more extensive
migrations between estuaries than do
crabs along the South Atlantic Bight
(Steele 1979). Males wundergo less
extensive migrations than females.

Migrations of blue crabs within
estuarine systems are related to phases
of their life cycle, season, and, to a
lesser extent, searches for favorable

environmental conditions  (Churchill
1921; Fiedler 1930; Truitt 1939;
Fischler and Walburg 1962). Most blue

crabs move to relatively deeper, warmer
aters during winter and return to
rivers, tidal creeks, salt marshes, and
sounds when conditions become more
favorable in the spring (Livingston

19763 Subrahmanyam and Coultas 1980).
Livingston (1976) reported that crabs
in a Florida estuary moved from
inshore areas to deeper, more saline
waters when shallow waters cooled.

Migrations associated with
reproductive cycles or maturation are
described in the Spawning and Develop-
ment sections.

GROWTH AND MOLTING CHARACTERISTICS

From the first crab stage to the
adult, successive intermolt stages of
the crab are morphologically similar
except for size. Growth rates vary
among individuals and are affected by
temperature, salinity, and many other
factors. Hence, it is generally not
possible to determine the stage that a
particular crab is in from its size or

external characteristics (Churchill
1921). Migrations and movements
within estuaries further complicate

estimation of growth rates, and
repeated sampling at one location can
lead to erroneous conclusions (Darnell
1959; Adkins 1972; Palmer 1974).
Thus, the growth and molting patterns
presented here were derived in part
from laboratory studies. This summary
should have general applicability
throughout the South Atlantic Bight,
but rates of growth will vary consid-
erably with temperature, salinity, and
other site-specific factors.

Small crabs molt frequently, and
the time between molts increases as
crabs grow larger (Van Engel 1958).
At each normal molt, carapace width
typically increases 25%-40%
(Churchill 1921; Gray and Newcombe
1939; Van Engel 1958). Results of
Churchill's (1921) laboratory studies
on growth of Chesapeake Bay blue crabs
serve as a general guideline for
growth patterns of blue crabs in
Virginia and adjacent States (Table
1). The increase in size associated
with specific molts may be genetically
controlled, but it is believed that
environmental conditions have a



Table 1. Growth of blue crabs at temperatures and salinities typical of
Chesapeake Bay (Churchill 1921).
Life stage Carapace width Increase in width Molt interval Age
(mm) (mm ) (days) ~(days)
Megalops 1.0
1st crab 3.2 2.2 1 1
2nd crab 5.0 1.8 8 9
- 3rd crab 6.6 1.6 4 13
4th crab 8.8 2.2 5 18
5th crab 11.6 2.8 6 24
6th crab 13.1 1.5 13 37
7th crab 20.6 7.5 11 48
8th crab 27.0 6.4 13 61
9th crab 34.9 7.9 10 71
10th crab 42.8 7.9 15 86
11th crab 57.2 .4 16 102
12th crab 79.4 .2 20 122
13th crab 109.5 .1 21 143
14th crab 139.7 .2 25 168
15th crab 177.8 .1 35 203

greater influence. Unfavorable water
conditions, inadequate food, or
injuries such as the loss of one or
more legs may cause smaller increases
in size or no growth following a molt
(van Engel 1958). Tagatz (1968) found
that juvenile crabs in northeastern
Florida exhibited more growth per molt
in higher salinity waters.

Van Engel (1958) reported that
crabs hatched in late May in
Chesapeake Bay grew to 64 mm in width
by November and to 127 wm by the
following August. In the St. Johns
River, most blue crabs reach harvest-
able size (127 mm) 1 year after hatch-
ing. Average size at maturity has
been reported to be about 178 mm in
Chesapeake Bay (Churchill 1921), 203
mm in the Carolinas (Williams 1965),
and 102-178 mm in the St. Johns
River (Tagatz 1968). The literature
indicates considerable variation in
the age at which sexual maturity is
reached: 12-18 months in Chesapeake
Bay (Newcombe 1945; Van Engel 1958),
about 22 months in South Carolina

(Fischler and Walburg 1962), and less
than 12 months in the St. Johns River
(Tagatz 1968). There is considerable
overlap in size ranges of immature and
mature crabs (Tagatz 1968).

THE FISHERY

The blue <crab supports the
largest crab fishery in the United
States. Annual commercial landings in
the South Atlantic averaged about 48
million 1b (valued at $9 million) for
1977-81 (Bell 1978; National Marine
Fisherijes Service [NMFS] 198la, 1982).
Sholar (1979) summarized most aspects
of the Atlantic blue crab fishery, and
included landings, by State, for 1950-
77. Tagatz and Hall (1971) provided
an annotated bibliography on the
fishing industry and biology of the
blue crab.

Harvest from the South Atlantic
Bight during 1977-81 represented 25% -
33% of the total U. S. commercial blue
crab harvest. Landings in the South









































