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Sexunl differentiation in sea turtles, os
|t & number of repliles, depends on the
wmbient temperature during incubation
of the eges 11-3), Therefore the sex ratio
of oifspring should differ fifferent
times of year. This i especially likely to
happen in specics of seu turiles that kiy
severnl clilches over an extended nest-
ing season. This idea has been discussed
12, 3y, but conclusive deta are lacking.
e now report thil sersonal changes
oceur i the sex ratio of loggerhead Lur-
tles (Carettn corefts) festing in the
southeastern United States. The effects
wre large and have implications for con-
servition programs ind for the study of
sen turthe demography,

Hatchling loggerhend turtles were col-
lected from 1979 1o 1982 from various
barrier islands in South Caroling and
Creorpa. The nesting beaches frequented
by loggerhend turiles in these regions are
predominantly primary dune, either de
void of cover of sparsely covered with

¢ implications for wnderstanding the demography of sea turtles amd for their

sei oats | Dimioda panicilera). The lnck of
dense vegetstion and the associated
shade, along with the relative openness
and homogencity of the barrier island
beaches, reduces the importance of spi
tial varizbles. From each cluich sam-
pled, ten hatchlings were taken al rns
dom {4}, Sex was determined histologi-
cally {5).

Sex rauo ranged from 10 percent fo
male or less during the cooler ends of the
senson 1o 80 percent femalbe in the mididle
of the summer (Fig. 1}, Although vani-
whility occurred among clutches, none
was less than 40 percent female between
12 June and 14 July, and most were 75
percent female or more. Mot all the doda
come from the same year. When the
results for 1982, the year with most avail-
able data, are considered separately, the
seadonil trends are essentrally the same.
Also, some nests had been transplanted
to protected sites soon afler laying
However, there is no evidence thal these




nests had markedly different sex ratios
(Fig. 1). This is not surprising hecause
the areas selected for reburving the eggs
were similur to those selected by nesting
turiles,

Because seasonal frequency of nesting
is known for these beaches, the overall
sex ralio for the whole season may be
estimated by combining the sex ratio and
nesting frequency data (Fig. 1, A and C)
When all the sex ratio dats are combined
with the average nesting frequency data
for 6 years (1977 to 1982} for Send and
South Islands, 56.3 percent of the hatch-
lings are female (6). When similar calcu-
lations are made from the 1982 data only,
48.2 percent of the hatchlings are female
Because relative nesting  Tregquencies
over the season were similar among the
different beaches and different years, e
Hmates of the overall sex ratio are not
preatly influenced by the particular data
used for nesting Tregquency

Sex matios close to equality in species
whose sexual differentistion is uncon-
strained by sex chromosomes {7) appear
1o provide a new form of confirmation of
Fisher's (8) thevry of equal parental in
vestment in the two sexes (V). However,
some cautions are in order. First, the
estimate of overall sex ratio is only an
approximation because there is some un-
certainty about the sex ratios during dif-
ferent parts of the season (Fig, 1B)
Second, it is conceivable that our sample
did not sdequately reflect relative nest-
ing frequencies on differemtly oriented
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faces of dunes with subtly different ther-
mal characteristics. Third, there are indi-
cations that on some other beaches sex
ratios may be unegqual (10, 1), atthough
these data cannot be properly assessed
without information on nesting frequen
¥ and sex rutio over the full season
Moreover, unequal sex ratios might be
found for a particular beach because it
may represent only purt of & lurger and
thermully more diverse breeding area, 17
the tendency of adults to return 10 &
particular site for nesting is weak, then
the populstion as a whole may not be
represented faidy in samples from one
heach (/7). More extensive work with
turtle populations nesting in thermally
different regions is needed to determine
whether the present estimates of equality
of investment in the two sexes are mesn-
imgful or just chance. Of course, the sex
ratios of juveniles or adults might differ
from those given for hatchlings; differen-
il mortality during different parts of the
seuson could result in skewed sex ratios,

We present conclusive evidence of
sensonal trends that will kave 10 be taken
into gecount in any tests of Fisher's (8)
theary. Simitar investigations could also
be made in areas where tirtles nest year
round, 1t has been suggested thar two
different turtle populations nest at some
of these locations 112). Study of year

round changes in sex ratio could be used
1oy validate these speculations (2},

Owr findings also have implications for
minigement

turile and conservation
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For instance, it has been proposed that,
I epgs are harvested, they should be
taken early in the season becanse of the
chance that some of the early
nests will be destroyed by turtles nesting
later (1), Such selective harvest of carly
nests could distort sex ratios, Also, the
practice of starting nes! protection proj-
ects only when turtles are pesting in
reasonable numbers, although economic
in terms of manpower, might affect sex
ratios in the long run, Finally, these datn
should be taken mto account in attempts
10 solve problems in turtle demography
with the use of **living tags” [transplant-
ing shivers of pale plastron tssue &
Ker carp, (14)]. More tag returns
wre likely if females are tugged. That
means tagping hatchlings from eggs lud
in the middie of the scason.
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