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abstract. Thermal tolerances of Desert Pupfish, Cyprinodon
macularius, are legendary. published data for critical thermal
maxima and minima indicate a range of extremes from 7°C to 44.6°C
(Lowe and Heath 1969, Deacon and Minckley 1974, Schoenherr,
1988). Furthermore, based on experiments with various species of
pupfish the following generalizations may be made:

1. Thermal tolerances vary with acclimation temperature and
season (Lowe and Heath 1969; Feldmeth, Stone, and Brown 1974) .

2. Species from constant temperature habitats have narrower
ranges of thermal tolerances, and those tolerances are inherited
(Hirshfield and Feldmeth 1980) .

We asked the question, "How long do pupfish populations have
to be isolated in order to change their inherited thermal
tolerances?" Preliminary data for pupfish populations from
Cchihuahua, Mexico showed the most significant differences in
critical thermal maxima for populations that have been separated

about a million years (Soltz and Feldmeth personal

communication). Working with Cyprinodon nevadensis from Ash
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meadows and the Amargosa River, Hirshfield and Feldmeth (1980)
showed significant differences for populations that were
separated from each other for several thousand years.

In the case of the Desert Pupfish, the population of
Cyprinodon macularius eremus, from Quitobaquito Spring in Organ
Pipe Cactus National Monument has been separated from the
Colorado River and Salton Sea populations of C. m. macularius for
a minimum of 100,000 years (Miller and Fuiman 1987). The
critical thermal maximum of 44.6°C reported by Lowe and Heath
(1969) for C. m. eremus is significantly higher than the 42.7°C
our experiments showed for C. m. macularius for Salton Sea
populations (Table 1). While we found no significant differences
in critical thermal maxima for 3 populations of Salton Sea fish,
we did find significant differences in critical thermal minima.
We tested fish from Oasis Spring that lived at a constant 28°C
for 13 generations and compared them to fish from Salt Creek
where the seasonal temperature varied from 10°C to 31°C. The
critical thermal minimum of 4.4°C is the lowest recbrded for the
species. Furthermore, we found no significant differences in
critical thermal maxima and minima between fish from Salt Creek
and fish transferred from Salt Creek to Thousand Palms where they
lived in a similar variable temperature environment for 4
generations. These data imply that genetic thermal tolerances,
particularly critical thermal minima, are able to evolve rapidly.
In order to avoid genetic bottlenecks, refugia should provide the

greatest amount of environmental heterogeneity possible.
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TABLE 1. A SUMMARY OF THERMAL TOLERANCES FOR PUPFISH FROM
OASIS SPRING AND SALT CREEK, RIVERSIDE COUNTY, CALIFORNIA

Oasis Spring QOasis Spring Thsnd Palms Salt Creek
CTMax (C) 42.7 42.6 42.4 419
CTMin (¢C) 53 6.3 4.4 4.6
Thermal Scope 374 36.3 38.0 37.3
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