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The effects of seasonal drought and habitat contraction on assemblage and the genetic structure of stream fishes have been given little attention, despite the
growing literature on habitat fragmentation. During September (2001), fish assemblages were sampled from 5 isolated pool habitats in the Saline River drainage
in central Arkansas during drought. Four pools occurred above a reservoir and formed during seasonal dry-down, while the fifth was part of a spring-fed system
that enters the Saline river below a reservoir which separates it from the other 4 pools. Dissolved oxygen, concentration of chlorophyll a, turbidity, and variation
in depth explained significant variation in fish assemblages among these pools, with pool 5 being more geographically distant and environmentally distinct than
the other pools. These habitat variables will be used to investigate variation in species assemblage structure during summer drought (2002) for approximately 20
pools.

To examine genetic consequences of seasonal drought, we isolated the mitochondrial control region for Fundulus olivaceus and Lepomis megalotis
collected from all 5 sites, and Etheostoma whipplei collected from pools 2, 4, and 5. We hypothesized, based upon available life history and immigration rate
data, the degree of genetic differentiation for each species. We also hypothesized genetic differentiation was related to distance among subpopulations.
Individuals from each species showed some degree of haplotype diversity, although resolution was less clear for L. megalotis and F. olivaceus. All three
individuals from the three subpopulations of E. whipplei were genetically distinct even though the species exhibits a high immigration rate for this area. At least
two haplotypes are evident for the remaining two species. Subpopulations from pool 5 were not genetically distinct from all other subpopulations for L. megalotis
and F. olivaceus, suggesting that there is evidence of gene flow for these individuals. Haplotype diversity is higher for E. whipplei than the other species, despite
their relatively high immigration rate. Although more individuals from these subpopulations must be typed, these preliminary data suggest that seasonal drought
does influence the genetic structure of fishes within this system. Results and Discussion

- Three important habitat gradients were observed (productivity, depth,
and turbidity; Table 3) and pool 5 was the most geographically distant
(Fig. 1) and distinct (Fig.2) from the remaining pools.

-~ F. olivaceus and L. megalotis were collected in high abundance from
all pools, and E. whipplei to a lesser extent in only pools 2, 4, and 5
(Table 4).

- Variation in fish assemblages was significantly related to habitat
variables (CCA; Monte Carlo permutations, p<0.05; see Fig.3).
~Mitochondrial control regions were isolated from subpopulations of
the three species (Fig. 4).

- Qverall, E. whipplei exhibited the highest haplotype diversity.
Lepomis megalotis and Fundulus olivaceus exhibited less diversity

Hypotheses
1. Sites will differ according to habitat variables and variation in these variables will be related
to fish assemblages.
2. Subpopulations of E. whipplei,, F. olivaceus, and L. megalotis will exhibit genomic isolation
by distance.

,_pﬁ* 3. Based upon immigration rates (Table 1) and life history strategy (Table 2), we hypothesize

2 that E. whipplei, L. megalotis, and F. olivaceus will show low, high, and intermediate genetic

_ Table 1. Immigration Rates (IR)
N (from Taylor and Warren, 2001)

Fig. 1. Ouachita National Forest: Study Sites

differentiation among subpopulations.

Table 2. Life History Strategies
(from Winemiller and Rose, 1992)
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and distinct with regard to habitat, subpopulations of F. olivaceus and L.
megalotis from pool 5 did not appear to be genetically distinct from all
other forms in other subpopulations.

-~ Resolution with TTGE must be maximized with more individuals
from each subpopulation and sequence data will be obtained to examine
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for DNA haplotypes using a constant urea
density and a varying temperature (47 °C-
57 °C; 1.5°C/h ramp rate).
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