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Abstract. Genetic differences between populations of mosquit-
ofish from a vranium(Uj-contaminated stream were identified by
starch gel electrophoresis. Fish collected from the uncontaminated
mainstream of Upper Three Runs Creek (South Carolina, USA)
exhibited greater genctic variability than those collected from the
contaminated Tims Branch. Lower genctic vanation displayed in
Tims Branch fish could reflect selection associated with toxicant
stress, a genctic bottleneck due to low population numbers at the
contaminated site, or random genetic drift. A toxicity assay was
performed to determine if these genctically distinct mosquitofish
also displayed enhanced U tolerance. Times to death were com-
pared for fish from an uncontaminated site and offspring of fish
taken from the U-contaminated Tims Branch. After 7 days of
exposure to 2.57 mg/L of U as urany] nitrate, 98% and 96% of the
naive population had died in the replicate tanks. In contrast, the
final mortality for the offspring from the population previously
exposed to U were 25% and 57% in the replicate tanks. Fish
derived from the U-contaminated site were more tolerant than
those from the uncontaminated site, Because these were second
gencration fish, this tolerance likely has a genetic basis.

Enhanced tolerance by organisms chronically exposed 1o pol-
lutants can result from physiological acclimation or genetic
adaptation (Weis and Weis 1989). Physiological acclimation
occurs when organisms acquire a degree of tolerance after
exposure to sublethal concentrations, However, their offspring
will not be tolerant unless they oo are pre-exposed 1o the
contaminanis. Genetic adaptation occurs when populations ac-
quire genctically based resistance through natural selection.
Genetically based 1olerance is inherited by offspring regardless
of whether they are reared in a polluted or clean environment.
Genetically based tolerance is difficult to assess directly in
natural populations; consequently, investigators have sought
surrogate genetic measures of population response to environ-
mental contamination. Enzyme electrophoresis provides a rapid
method for obtaining genetic data for populations. Researchers
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have compared enzyme genotype frequencies between popula-
tions from contaminated and uncontaminated sites (Nevo et al,
1984; Gillespie and Guttman 1989). Differences were often
found, but identification of the underlying mechanisms re-
mainéd problematic. Différences may have resulted from ran-
dom processes or selection against intolerant genotypes. Con-
sequently, tolerance may or may not have been associated
with the measured allozymes. For example, studies in our lab-
oratory have detected a significant correlation between a rare
homozygous genotype (Gpi-2°**®) of the glucosephosphate
isomerase-2 locus (Gpi-2) and earlier imes-to-death (TTDs) in
mosquitofish during exposure (o arsenate or inorganic mercury
{Diamond er al. 1989; Newman er al. 1989; Heagler er al.
1993), Furthermore, a low frequency of the Gpi-2** allele in a
population exposed 1o elevated mercury was consistent with
predictions drawn from laboratory studies (Heagler e al.
1993), Kramer et al. (1992) reported that the Gpi-2***% geno-
type had a distinct shift in glycolytic metabolites during mer-
cury stress thal mav be associaled with intolerance.

Owr investigation was underaken to determine if a popula-
tion of mosquitofish chronically exposed to U was genetically
enhanced tolerance o U. To determine if populations from
contaminated and uncontaminated areas differed genetically,
allozyme frequencies in mosquitofish in and around the U-con-
taminated region were surveyed. To assess U tolerance, a tox-
icity assay was done on mosquitofish from an uncontaminated
environment and from a U-contaminated site in the Tims
Branch region of Upper Three Runs Creek. Specifically, the
tolerance assay tested the null hypothesis that offspring from a
population of mosquitofish previously exposed to U for many
gencralions and reared in an environmenl free of metal toxi-
cants did not differ in tolerance to U compared to a naive
population of mosgquitofish with no known previous exposure.

Materials and Methods

Population Survey

A genetic survey of mosquitelish (Gambusia kolbrooki, Girard 1859)
was conducted between July and September 1990 [rom areas with and






