Arch, Environ. Contam. Toxicol. 22, 284-287 (1992)

001629
E et orehanal
cmtumlnaﬂm

Tnxwénlngv
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Abstract. Times-to-death (TTD) of mother and offspring mos-
quitofish (Gambusia holbrooki) were examined during acute
exposure [0 mercury concentrations of approximately 1.0
mg/L. Median TTD were more similar for fish sharing a com-
mon mother (defined herein as a sibship) and microhabitat
during maturation than between sibships. Field populations
may exhibit structure similar to that of these sibships. Correla-
tions between broods (or other population subunits) and allo-
ryme genotype could be responsible for transient, genotype
effects noted during electrophoretic surveys attempting to mea-
sure population level response o toxicants.

Researchers continue to search for effective biomarkers of pop-
ulation level responses to toxicants. Shifts in allozyme frequen-
cies have become the focus of many such studies (Mulvey and
Diamond 1991 and references therein) because correlations
between tolerance to toxicants and allozyme genotype have
been noted for a variety of species (Nevo er al. 1978, 1981,
1984; Lavie and Nevo 1982, 1986). However, the exact rela-
tionship between contaminant stress and allele frequency as
well as the characteristics of genotype effects remain incom-
pletely defined in most studies (Newman ef af. 198%a). This is
unfortunate as a clear understanding of the nature of such dif-
ferential tolerance is essential to the effective use of allozyme
genotypes as unambiguous biomarkers,

Several characteristics of such genotype effects have been
previously defined in our laboratory using mosquitofish toler-
ance to inorganic mercury as a model. For example, time-to-
death (TTD) during acute mercury exposure was correlated
with allozyme genotype at three loci: isocitrate dehydroge-
nase-1 (ICD-1), malate dehydrogenase-1 (MDH-1), and glu-
cosephosphate isomerase-2 (GPI-2) (Diamond er al. 1989).
Acute exposure of mosquitofish to an alternate toxicant, arsen-
ate, suggested that some genotype effects (GPI-2) may not be
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specific to a toxicant (Newman et al. 198%). However, geno-
type effects at two loci (ICD-1 and MDH-1) on TTD during
mercury exposure were not observed for the arsenate exposure
(Newman ef al. 1989a). This suggested that these genotype
effects could have been specific for mercury or that the effects
were temporally unstable, A second acute mercury exposure
was undertaken two years later to determine the temporal stabil-
ity of the ICD-1, MDH-1 and GPI-2 effects. The only consis-
tent genotype effect was that associated with the GPI-2 locus
(Heagler et al. submitted). Biochemical examination suggested
that the most sensitive genotype (GPI-2****) was least tolerant
due to its distinct shift in Krebs cycle metabolites during mer-
cury stress (Kramer ef al. in press).

In contrast to the consistent GPI-2 effects, the ICD-1 and
MDH-1 effects were not detected again indicating that the
relationships between TTD and genotype at these particular loci
were unstable. Undefined population structure was identified as
a possible source of this instability as mosquitofish populations
can exhibit significant temporal and spatial structuring
(Kennedy et al. 1985). Structuring can be caused by a number
of factors. For example, mosquitofish exhibit nonrandom dis-
persal (Kennedy er al. 1985). The tendency of young mosquito-
fish to avoid predation by hiding in groups within clumps of
macraphytes could also contribute to population structure. In
the initial mercury study (Diamond er al. 1989), fish allozyme
genotype and TTD might have been correlated with undefined
lincages or spatially distinct, population subunits that differed
in tolerance to mercury. The ICD-1 and MDH- 1 effects on TTD
could then have been correlations produced during unintention-
ally biased sampling of a structured population. The present
study examined the hypothesis that the temporally unstable
genotype effects noted earlier for ICD-1 and MDH-1 loci re-
sulted from undefined population structure, Mosquitofish from
an antifically structured population were used to address this
hypothesis.

Materials and Methods

Collection Site and Sampling

Mosguitofish were taken from Risher Pond on the U.S. Department of
Energy’s Savannah River Site in South Carolina, the source of mosqui-






