























Environmental sex determination in turtles

Graptemys ouachitensis is 0-82 (Bull et al. 1982). This
heritability is ‘rather high for a quantitative genetic
character’ and a major gene could be implicated in the
sex determination at pivotal temperature. The same
heritability was obtained in Chelydra serpentina, and
this high heritability was specified as not due to
genotypic-environment interactions (Janzen, 1992).
However, most natural nests of Graptemys ouachi-
tensis in one locality are unisexual (Vogt & Bull,
1984). So, in nature the genetic component at the
pivotal temperature has little influence on sex de-
termination in that locality. By contrast, 115 embryos
of Emys orbicularis from 27 clutches were field-
developed in five experimental series. In each of them,
males and females were obtained simultaneously
(Pieau, 1982). We can interpret these results by
biological differences but also by ecological differences
between species. Particularly it would be very im-
portant to know the temperature in natural nests
during the thermosensitive period of development.

Bull er al. (1982) postulated that the effective
heritability (or heritability of the zygotic character of
sex ratio in natural conditions) is much lower than the
heritability at pivotal temperature because most of the
nests are incubated at extreme temperatures (all
masculinizing temperature or all feminizing tempera-
ture). Our data for Emys orbicularis do not agree with
this hypothesis. The fluctuations of temperature could
be an important factor. Most experiments in labora-
tories are conducted at constant temperature (but see
Picau, 1973; Bull & Vogt, 1979; Wilhoft et al. 1983;
Paukstis et al. 1984), whereas in natural conditions
temperature fluctuates. When the temperature fluctu-
ates around the pivotal temperature during the
thermosensitive period, the effective heritability would
not be much reduced in comparison with an incubation
at constant pivotal temperature.
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cal reading of the manuscript and for suggestions. We
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approach and Ms L. Guillon for her help with the manu-
script. This work was supported by the CNRS and by the
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Appendix
Parameters evaluated from natural populations

n, Frequency of H-Y' individuals among pheno-

typic females

Frequency of H-Y* individuals among pheno-

typic males

H  Primary sex ratio (frequency of males in hatch-

lings)

Frequency of H-Y* individuals among hatchlings

P Population sex ratio (frequency of males among
adults)

n, Frequency of H-Y" individuals among adults
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Parameters used for modelization

P Frequency of 4 allele in males

Ps Frequency of ¢ allele in males (p, = 1—p,)

q, Frequency of 4 allele in females

qs Frequency of ¢ allele in females (¢, =
1 71)2)

o Frequency of males among individuals of
genotype AA4

il Frequency of males among individuals of
genotype Aa

v Frequency of males among individuals of
genotype aa

o Mean relative fitness in males of genotype
AA

Ts Mean relative fitness in females of genotype
AA

Ty Mean relative fitness in males of genotype
Aa

1 Mean relative fitness in females of genotype
Aa

T Mean relative fitness in males of genotype
aa

T Mean relative fitness in females of genotype
aa

o, Relative contribution to reproduction of
individuals 44 as males

oy Relative contribution to reproduction of
individuals 44 as females

5 Relative contribution to reproduction of
individuals Aa as males

il Relative contribution to reproduction of
indivdiuals Aa as females

o Relative contribution to reproduction of
individuals aa as males

Vo Relative contribution to reproduction of

individuals aa as females
Normalizing factors

0.0,
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