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Abstract. Several symbionts occur on crab epgs. These
symbionts, and the effect of temperature, have been im-
plicated as causal mechanisms of egg mortality in Cancer
magister. The contribution of three symbionts (a fungus,
Lagenidium callinectes; bacteria, fe., Leucothrix sp.;
and a nemertean worm, Carcinonemeries epialti) 1o egg
mortality on Cancer anthonyi were investigated in vitro
using a multifactorial experimental design at four differ-
ent temperatures. The nemertean worm was found to
contribute most to egg mortality on the individual crab
and at the crab population level because its prevalence
was high (>95%) and it had a relatively constant feeding
rate, Lagenidium callinectes caused from 20-75% egg
mortality on individual crabs but its prevalence was nil.
A Lagenidium-like fungus had a low prevalence (2.6%)
and was not associated with egg mortality. While bacte-
ria were ommnipresent, they were found to cause negligi-
ble crab epg mortality. Few significant interactions were
observed between the symbionts. Temperature had a sig-
nificant effect on worm feeding rates, worm oviposition,
and fungal attack rates. At low temperatures (4 and
10°C), symbionts killed fewer eggs than at higher temper-
atures (15 and 20°C). Extremne temperatures (4 and 20°C)
caused variable degrees of egg mortality, yet some eggs
survived at these temperatures. Temperature also had a
profound effect on egg development. At 20°C, eges devel-
oped almost twice as fast as those at 10°C. Development
appeared to stop at 4°C.

Introduction

Several symbionts have recently been reported to
cause egg mortality in the broods of the Dungeness crab,
Cancer magister. A nemertean worm, Carcinonemertes

Received 7 December 1987; Accepted 23 March 1988,

267

errans, eats the eges of C magister (Wickham, 1978,
1979a, 1980; Roe, 1984), At high densities, it may ac-
count for the high incidence of egg mortality observed on
C. magister (Wickham, 1979a, 1980). Other symbionts
have also been implicated as possible agenis of crab egg
mortality. Bacterial fouling (e.g., Leucothrix sp.) of the
ege masses of crabs is highly correlated with worm num-
ber, developmental stage of the crab eggs, and egg mor-
tality (Fisher, 1976; Fisher and Wickham, 1976; Wick-
ham, 197%a). The fungal pathogen, Lagenidium calli-
nectes, has been reported in cultures of larval Cancer
magister (Armstrong ef al., 1976), but its presence in the
clutch of C. magister has not been well established. The
prevalence of L. callinectes on the eggs of the blue crab,
Callinectes sapidus, is correlated with the prevalence of
Carcinonemertes carcinophila (Rogers-Talbert, 1948),

Nemertean worms, various fungi, and numerous bac-
teria may all be found on the same crab (Fisher and
Wickham, 1976; Shields, pers. obs.). Therefore, it has
been difficult to determine if the symbionts act sepa-
rately, or in conjunction, to produce egg mortality, Ham-
ilton (1984) showed that crab egg mortality may result
from either fungal infection or nemertean infestation.
However, fungi were present in her egg cultures contain-
ing Carcinonemeries errans. Fisher (1976) experimen-
tally increased bacterial fouling by increasing the avail-
able nuirients present in seawater. In control treatments
with antibiotics, egg mortality decreased. However, C.
errans may have been present in the broods of these ex-
perimental crabs (Wickham, 197%9a). The contribution
of the other symbionts to brood loss has not been exam-
ined.

The cyclic fluctuations in Cancer magister popula-
tions have received much empirical and theoretical at-
tention (e.g., Botsford and Wickham, 1978; Wild, 1983






