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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, 1ife 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 Wetlands Research Center
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.

Dungeness crab.

DUNGENESS CRAB

NOMENCLATURE/TAXONOMY/RANGE

Scientific name .
Dana

Preferred common name .
crab (Figure 1)

Other common names . .Pacific edible
crab, edible crab, market crab,
commercial crab

Cancer magister

.Dungeness

Class . . . . . . . . . . .Crustacea
Order . . . . . . . . . . . . Decapoda
Infraorder .Brachyura
Family .Cancridae
Geographic  range: Coastal waters

along the west coast of North
American from Upalaska Island 1in
the north to Mexico in the south

(Schmitt 1921; MacKay 1943; Butler
1961la; Mayer 1973). The species
ranges from the intertidal zone to a
depth of at least 98 fathoms and
inhabits substrates of mud, mud with
eelgrass (Zostera sp.) and sand
(Schmitt 1921; Butler 1956; Butler
1961a; Stevens 1982). The distri-
bution of the Dungeness crab in the
Pacific Northwest and the ports of
major commercial landings are shown
in Figure 2.

MORPHOLOGY/IDENTIFICATION AIDS

Dorsal and ventral anatomy of a

Cancer crab is shown in Warner (1977).



VANCOUVER I. N
STRAIT OF JuA

T ANGELES

PACIFIC
OCEAN GRAYS
HARBOR thATTLE
Ko ¢
A A M B
PUGET SOUND
s
MILES WILLAPA
e ILw BAY WASHINGTON
) 50 100
KILOMETERS
Wene'e Ay
Coastal distribution
COLUM
@ Major commercial PORTLAND ¢ =~~5%4 piver
landing ports N=
£
co0Ss
(CHARLES OREGON

CRESCENT

CALIFORNIA

HUMBOLDT
BAY

Figure 2.

Distribution of the Dungeness crab in the Pacific Northwest.




The following morphology and identifi- fixed. finger much deflexed; hand

cation aids were taken from Rudy and (propodus) with six carineae on upper
Rudy (1979). Size (type specimen): outer surface; wrist (carpus) with
carapace 120.7 mm long x 177.8 mm strong inner spine. Walking legs:
wide. Color: beige to 1light brown rough above; broad and flat (espe-
with blue trim and hue, darkest cially propodus and dactylus of 1last
anteriorly, often light orange below, pair).

sometimes 1light gray-purple below;

inner sides of anterior feet and hands Juveniles: antero-lateral and
crimson, fingers not dark. Eyes: postero-lateral margins meet at a
eyestalks short, orbits small. distinct angle; carapace widest at
Antennae: antennules folded length- 10th tooth; postero-lateral margin
wise: antennal flagella short, more or entire; carpus of cheliped with
less hairy. Carapace: broadly oval, single spine above, fingers 1light
uneven but not highly sculptured; colored; carapace not as broad as
granular. Widest at 10th tooth, no adults.

rostrum. Frontal area: narrow with

five unequal teeth, not markedly The red rock crab, Cancer pro-
produced beyond outer orbital angles; ductus, also has 10 antero-lateral
middle tooth 1largest, more advanced teeth; frontal teeth are subequal
than outer pair; outer pair form inner (not equal) and the frontal area is
angles of orbit. Teeth: (antero- markedly pronounced beyond outer
lateral) ten, counting orbital tooth; orbital angles. Cheliped fingers are
widest at 10th tooth, which is large black; carapace is widest at eighth
and projecting; all teeth pointed, antero-lateral tooth.

with anterior separations. Postero-

lateral margins: unbroken, entire, The rock crab, Cancer
without teeth, meets antero-lateral antennarius, 1like C. productus, is
margin with distinct angle. Abdomen: dark red with black-tipped chelae, is
narrow 1in male, broad in female widest at the eighth tooth, but is
(Figure 3). Chelipeds: fingers not red-spotted on its ventral surface.
dark; dactyl spinous on upper surface; Cancer oregonensis (Oregon Cancer

Figure 3. Abdominal differences between female (left) and male (right) Dungeness
crabs. Only males, which possess a slender abdomen, may be kept by sport and
commercial crabbers.



crab) 1is a small, oval crab with 12
teeth. Both Cancer gracilis and
Cancer jordani, two rather uncommon
species, have nine teeth. Identifi-
cation keys to the genus Cancer were
prepared by Kozloff (1974) and Carlton
and Kuris (1975).

REASON FOR INCLUSION IN SERIES

The Dungeness crab supports a
valuable commercial and sport fishery
along the west coast of the United
States. It occupies ecological niches
in both marine and estuarine waters
and is important as both predator and
prey at all 1life stages. Recent
studies on the environmental
consequences of dredging in estuaries
have established a strong probability
that the Dungeness crab population is
likely to be seriously reduced by
habitat alteration from dredging
unless proper precautions are taken to
reduce losses (Armstrong et al. 1982;
Stevens and Armstrong 1984). The loss
of wvital estuarine habitat could
significantly reduce recruitment to
the offshore fishery (Armstrong and
Gunderson 1985).

LIFE HISTORY

Mating

Dungeness crabs mate from April
to September in British Columbia
(MacKay 1942; Butler 1956), mostly in
March and April (David Armstrong,
University of Washington, pers. comm.)
but sometimes in May and June in
Washington (Cleaver 1949), and March
to July in California (Poole and
Gotshall 1965). Mating usually occurs
in offshore locations. Premolt female
crabs are located by adult males for
mating, possibly through a pheromonal
homing system similar to those used by
other crab species (Knudsen 1964;
Edwards 1966; Hartnoll 1969). The
female is held by the male in a
premating embrace up to 7 days prior
to her molting (Snow and Neilsen

1966). Approximately 1h after
molting of the female 1is completed,
mating between the hardshell male and
softshell female occurs. Mating
involves the insertion of the male
gonopods into the spermathecae of the
female and the deposition of spermato-
phores. Following copulation, the
female may be embraced again by the
male for a period of up to 2 days.
Both pre- and postmating embraces may
serve to protect the female from
predation, while insuring the mating
success of the male by guarding the
female against other males (Snow and
Neilsen 1966). The spermatophores
deposited by the male in the
spermathecae contain sperm that are
viable for many months (MacKay
1942), and which may remain viable
through molting until a second egg
extrusion (Orcutt 1978). Eggs are
not fertilized until extrusion, at
which time they are attached to the
female pleopod setae and are carried
beneath the abdominal flap (MacKay
1942; Wild 1983; Stevens 1982). Eggs
hatch in 60 to 120 days.

Eggs and Fecundity

Eggs are extruded from September
to February in British Columbia
(MacKay 1942; Butler 1956), October to
December in Washington (Cleaver 1949;
Mayer 1973), October to March in
Oregon (Waldrom 1958), and September
to November in California (Orcutt et
al. 1976; Wild 1983). An egg mass may
contain from one to two million eggs
(Wild 1983), and a female may produce
up to five million eggs in three or
four broods during her Tlifetime
(MacKay 1942). Eggs are pale white to
orange at extrusion, becoming progres-
sively darker in color as they develop
(MacKay 1942; Cleaver 1949).

Water temperatures and changes
in water temperatures have consid-
erable 1influence on the rate of
egg development and mortality after
fertilization and spawning. When
temperatures rise, the rate of egg
development also rises, but so does



the rate of mortality. In laboratory
tests (Wild 1983) eggs held at 9.4 °C
hatched in 123 days and at 16.7 °C
they hatched in 64 days. At 10 °C,
685,000 larvae were produced per egg
mass, whereas at 16.7 °C, 14,000 lar-
vae were produced per egg mass. In
Similk Bay, Washington, egg mortality
at 15 °C was serious; a major increase
in mortalities was triggered by a
water temperature increase from 10 °C
to 12 °C (Mayer 1973).

Epibiotic fouling of Dungeness
crab eggs has been linked to increased
egg mortality because of mechanical
interference with hatching and oxygen
consumption (Fisher 1976; Fisher and
Wickham 1976, 1977). Waters with high
and rising nutrient levels caused
increased fouling. Egg predation by a
nemertean worm, Carcinonemertes er-
rans, is thought to enhance the foul-
ing of eggs through the 1liberation of
yolk during feeding and by its own
defecation (Wickham 1979a, 1979b). 1In
coastal waters near San Francisco, the
estimated average annual mortality
caused by predation of the worm on
Dungeness crab was over 55% in 1974-79
when worm densities were about 14 per
1,000 eggs (Wickham 1979b).

Eggs mature in about 2 to 3
months (Cleaver 1949; Orcutt 1978;
Wild 1983). The hatching season
commonly shortens from north to south
along the Pacific coast. Eggs hatch
in coastal waters from December to
June in British Columbia (but consid-
erably later 1in Queen Charlotte
Islands) (MacKay 1942; Butler 1956),
January to . April in Washington
(Cleaver 1949; Armstrong et al. 1981),
December to April in Oregon (Reed
1969; Lough 1976), January to early
March in northern California (Wild
1983), and late December to early
February in central California (Wild
1983).

Larvae

Larvae emerge as prezoeae and
molt to zoeae within about 1 h

(Buchanan and Milleman 1969). The
duration of the prezoeal period and
the transformation to zoeae vary with
salinity (Buchanan and Milleman 1969).

The larvae progress through five
zoeal stages before molting into
megalopae (Figure 4; Poole 1966; Reed
1969; Lough 1976). Zoeae first appear
within a distance of 5-16 km from
shore (Lough 1976; Orcutt 1977; Reilly
1983a). Offshore movement and
distribution of 1larvae probably is
regulated by a variety of factors
including depth, latitude, tempera-
ture, salinity and ocean currents
(Reilly 1983a, 1985). Using multiple
regression, the most important
independent variable that distribution
offshore 1is correlated with is depth
(Reilly 1983a, 1985). Distribution is
dependent upon the larval stage and
the larvae show a diel pattern of
vertical distribution; they are near
the surface at night (Reilly 1983a,
1985). There is considerable offshore
movement of larvae that occurs during
the zoeal stages; the larvae appear to
be transported seaward from the onset
of hatching (Reilly 1983a).

The megalops (advanced) stage of
the Dungeness crab is found from May
to September off the coast of British
Columbia. In Washington waters, the
megalops first appear in April; abun-
dance peaks in May through June. In
Oregon waters, they are most abundant
in April and May (MacKay 1942; Cleaver
1949; Butler 1956; Lough 1976; Stevens
1982). This trend of abundance indi-
cates larval development begins later
proceeding from south to north. Off
Oregon, megalops are carried within 1
km of shore by tidal currents and by
self-propulsion (Lough 1976).
Megalopae often are abundant on the
hydrozoan Velella velella, when they
are scarce or absent elsewhere in the
water column (Wickham 1979c; Stevens
and Armstrong 1985). Wickham (1979c)
suggested that V. velella aids in the
movement and distribution of megalops,
and possibly provides a food source
and protection from predation.
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(juvenile), and adult.

Larvae eat both zooplankton and
phytoplankton, but zooplankton is most
important (Lough 1976). The 1larvae
capture food items with the natatory
hairs of their maxillipeds, and size
of food is a selection factor (Lough
1976; Armstrong et al. 1981).

Information on larval predators
and predation rates is scarce. Zoeae
are thought to be consumed by numerous
types of planktivores (Stevens 1982);
megalopae are preyed upon by many
fishes, including coho salmon
(Oncorhynchus kisutch) and chinook

Life cycle stages of the Dungeness crab:

Sperm from

Zoea

zoea, megolops, postlarva

salmon (0. tshawytscha), according to
Orcutt et al. (1976) and Reilly
(1983b). Heavy predation by salmon
may have caused the decline of the
Dungeness crab catch 1in the San
Francisco Bay area (Reilly 1983b).
There appears to be a direct
relationship between coho salmon
hatchery production in Oregon and the
magnitude of predation on the
megalopae in California waters (Reilly
(1983b). In a study of food habits,
the combined stomachs of eight coho
salmon contained 1,061 megalops
(Orcutt 1977); 1in a separate study



(Mackay 1942) up to 1,500 megalopae
were reportedly removed from a single
fish. Prince and Gotshall (1976)
found Dungeness crab megalops and
instars, the stages between postlarval
molts, to be the most important food
items of copper rockfish (Sebastes
caurinus) in northern California's
Humboldt Bay.

The abundance of a year class
depends primarily on larval survival
to metamorphosis (Peterson 1973;
Wickham et al. 1976; McKelvey et al.
1980). Natural larval mortality is
probably high because of a combination
of predation, excessively high or low
water temperatures and fluctuations,
a scarcity or low quality of food, and
currents affecting distribution (Lough
1976; Armstrong 1983).

Juveniles

Most megalopae molt into
juveniles in August off the coast of
British Columbia (Figure 4; MacKay
1942; Butler 1956), and in April-May
off the coasts of both Oregon (Lough
1976) and Washington (Stevens 1982).
After molting, the juveniles are
found in shallow coastal waters and
estuaries, and 1large numbers 1live
among eelgrass (Zostera sp.) or other
aquatic vegetation that provides
protection and substrate, and harbors

food organisms for early instars
(Butler 1956; Orcutt et al. 1975;
Stevens and Armstrong 1984, 1985).

Recently, shells of bivalves such as
Mya arenaria and Crassostrea gigas
have been documented as very important
habitat for young Dungeness crabs
(Armstrong and Gunderson 1985). In
central California there is evidence
that movement of postlarval Dungeness
crabs into the estuaries takes place
in May and June via bottom currents,
where they stay for 11-15 months
(Tasto 1983). Juveniles are common in
estuaries, while subadults and adults
are common offshore. The importance
of estuaries to juvenile Dungeness
crabs has been discussed in detail by
Armstrong and Gunderson (1985) and

Stevens and Armstrong (1985).
Dungeness crab tag recovery data in
California show a regular pattern of
movement of juvenile crabs out of
estuaries and a random movement of
adult crabs in the ocean (Collier
1983). Stevens and Armstrong (1985)
noted that although mating may occur
in the estuary, spawning takes place
offshore, which would be a major
reason for adults' moving out of the
estuary.

Juveniles molt 11 or 12 times
prior to sexual maturity (Butler 1960,
1961b). Carapace width at the first
instar varies from about 5 mm to
greater than 8.5 mm (Cleaver 1949;
Waldrom 1958; Butler 1960, 1961b;
Poole 1967). After 1 year of growth
beyond hatching, most crabs in Bodega
Bay, California, are in their 8th,
9th, or 10th instar (Poole 1967). By
comparison, crabs from Grays Harbor,
Washington, only attain the sixth or
seventh instar by the end of their
first year of 1life (Stevens and
Armstrong 1984). Carapace width (CW)
after the first year averages 44 mm in
Grays Harbor, while the range is 63-94
mm in Bodega Bay (Poole 1967; Stevens
et al. 1982). The crabs mature after
about 2 years (Butler 1961b) at
carapace widths of about 116 mm for
males and 100 mm for females (Butler
1960).

The diet of juvenile «crabs
consists Tlargely of fish, mollusks,
and crustaceans (Butler 1954; Gotshall
1977; Stevens 1982). In Grays Harbor,
Washington, first-year juveniles
<60 mm CW feed primarily on small
mollusks and crustaceans. Second-
year crabs, 61-100 mm CW, feed on
fish and prefer shrimp (Crangon spp.;
Stevens et al. 1982). Fish also are
important to northern California crabs
< 100 mm CW according to Gotshall
(1977), but Butler (1954) reported
that crustaceans were the primary food
among crabs of this size in the Queen
Charlotte Islands, British Columbia.
Cannibalism among Dungeness crabs has
been noted by various authors (MacKay


















































