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Abstract

We report findings from the first laboratory experiments (o
assess toxicities of metals found in drilling muds to
embryos and prezoeae of a brachyuran crab, Embryos of
Cancer anthonyi are brooded externally on the abdomen
of female crabs: thus, embryos may be continuously
exposed to pollutants contained in sediments of con-
taminated benthic habitats. Lethal concentrations of
metals o embryos afier 7d exposures were: iron and
barium (sulfate), 1000 mg17"; barium (chloride). 100 mg
17'; aluminum and nickel, 10 mg 17*; copper and lead, 1 mg
17'; cadmium, chromium VI and manganese, = 0.01 mg
1"t mercury, = 0.001mg 17 All metals effectively
retarded embryos from hatching at concentrations equal
or lower to those causing mortality, except for cadmium.
Particularly impressive was iron, which suppressed
hatching at | to 10 mg 17", concentrations previously found
non-deleterious to marine organisms and 100 times more
dilute than concentrations causing significant embryo
mortality. The effects of metals on embryos increased as a
function of exposure duration. Embryo mortality was
delayed for at least 120 h at concentrations = 1.0mg 17,
with the exception of mercury. -Lethal concentrations
established at 96 h were meaningless for crab embryos,
because acute toxic thresholds were not attained by that
time. Larval survivorship to chromium VI, copper, and
zinc increased following exposure of embryos to these
metals at low concentrations (= L.Omg 1™), suggesting
induction of biochemical pathways for products which
bind or metabolize metals. Identical exposures of embryos
to lead failed to enhance subsequent larval survivorship,
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showing that inductions may be metal-specific. We suggest
that exposures of brachyuran embryos at field sites and
the success of their subsequent hatching in the laboratory
may be a means of assessing environmental contamination
otherwise difficult 10 monitor.

Introduction

Benthic organisms in areas of oil production often contact
elevated levels of metals associated with drilling mud
discharges, platform structures, and shipping (Nefl etal
1987). Ower two billion tons of drilling effluenis are
discharged into the ocean annually from offshore oil
exploration and production in the United States (National
Research Council 1983). The toxicity of drilling muds
results from a combination of their water-soluble fraction
and chemicals associated with their particulate phase
(Neff 1987). Drilling muds and their fractions are usually
more toxic at lower concentrations to the embryos and
larvae of marine organisms (Rand and Petrocelli 1985,
Neff 1987), and this is especially true for crustaceans (MNeff
etal. 1980, Bookhout etal. 1984, Carls and Rice 1984).
Heavy metals contribute significantly to the toxicity of
drilling muds: it is common to find elevated levels of
metals in the sediments surrounding oil platforms (Boehm
1987, Payne et al. 1987).

Acute metal toxicities have previously been determined
for larval zoeae and megalopae of brachyuran crabs
{(Connor 1972, Vernberg etal. 1973, Ahsanullah and
Arnott 1978, Glickstein 1978, Martin et al. 1981, Green-
wood and Fielder 1983). To our knowledge, however, no
study has previously examined the effects of metals on
brachyuran embryos. Brachyuran embryos are typically
brooded externally in an open clutch on the abdomen of
the female. Consequently, brachyuran embryos are ex-
posed to prevailing benthic conditions, whereas the
planktonic larvae escape to the water column, a more






