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Abstract —Genetic plasticity in a mosquitofish (Gambusia affinis Baird and Girard) population was
examined relative to acute mercury toxicity. Genotypes at eight loci (isocitrate dehydrogenase-1 and
-2, mannosephosphate isomerase, glucosephosphate isomerase-2, fumarate hydratase, malate de-
hydrogenase-1, leueylglyeylglycine peptidase and phenylalanylproline peptidase) were scored using
starch gel electrophoresis. Two null hypotheses were tested: (a) time to death does not differ between
genotypes at individual loci and (b) time to death does not differ with multiple-locus heterozygosity.
Genotypes at three of the eight loci displayed significant effects on mosquitofish time to death.
Multiple-locus heterozygosity also had a significant effect on time to death. Significant amounts
of genetic plasticity were found in a population of mosquitofish with no previous exposure to inor-

ganic mercury.
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INTRODUCTION

Populations of plants [1-4] and animals [5,6]
exposed chronically to pollutants often show en-
hanced tolerance to the pollutants relative to pop-
ulations from uncontaminated areas. Enhanced
tolerance can reflect both phenotypic and evolu-
tionary plasticity [7]. Physiological or biochemical
acclimation (phenotypic plasticity) involves pro-
cesses such as metallothionein induction [8-11],
phytochelatin production [12] or intracellular gran-
ule formation [13-15]. Evolutionary plasticity has
an underlying genetic basis and results from selec-
tion for individuals with phenotypes (and under-
lying genotypes) thal are resistant to the effects of
a particular pollutant.

Recently, Nevo and co-workers [16-18] sug-
gested that contaminants can select for resistant
enzyme genotypes in nature. They postulated a
variety of single-gene and multiple-gene mecha-
nisms underlying contaminant tolerance. Differen-
tial competitive inhibition of magnesium-dependent
allozymes by mercury [18] or cadmium [19] has been
postulated as one mechanism responsible for shifts
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in allozyme frequencies in exposed field populations
or for differential survival of individual organisms
exposed to metals in the laboratory. Favored geno-
types were either heterozygotes [17] or homozygotes
[19]. Multiple-locus heterozygosity has also been
linked to differential survivorship in marine gas-
tropods exposed to trace metals [20].

While instances of enhanced toxicant tolerance
are well documented, the genetic or physiological
mechanisms are frequently undefined. Neverthe-
less, Klerks and Weis [21] note that the ability of
exposed populations to adapt to toxicant stress has
recently led to arguments for more lenient water
quality criteria. Water quality criteria are typically
derived from exposure of bioassay populations
having no previous exposure; thus the response of
these populations to toxicant stress probably has
little relation to the fate of populations exposed in
the field.

The present study was undertaken to determine
if mercury-induced mortality was independent of
single- and multiple-locus allozyme genotype. The
mosquitofish, Gambusia affinis (Baird and Girard),
was selected as a model organism. This common
and widespread species has shown increased toler-
ance (o a spectrum of agricultural pesticides [22,23].
L'urthermore, the source population for this study






