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T MDERATURE DEPENDENT SEX DIFFERENITATION IN THE OLIVE RIILEY

LEFITDOCHELYS OLIVACEA AND ITS IMPLICATIONS FOR COISERVATION

ABSTRACT

Tamperature is a controlling factor that
has important effects on sax differentiation in
embryos of most turple species. In general, females
ara mroduced 2t the higher end of the range, and
milag, at the lower. The sex is determined by their
temporature during the middle third of developmant.
e affect of thrao temperatures, 26-28°C, 29-30°C
and 51-32°C showed thut females only were produced
at the high incubation and malss only, at the low,
with both gexes developing at the intermpdiate
temperature. Both Studies on 2 transplanted beach
nast showed that only females were rroduced in the
nast. Both laboratory and fisld studiss have il;l-
portant implicatiéns for tha conservation of the

endangered sea turtlas in genaral.

INTRODUCITON

Meost turtle epecies that have bsen tested are witlhiout racognisable
sax chromosomes. Furthermore, thay are temperaturelabile 23 to sex dif-
ferentiation. ‘ha tamperature of incubation during the middle third of
embryonie develogment is apparently eritieal as to whethar an embryo dif-
ferentiates as mals or female. Males ars producedat the low and females,
at high, with both sexes developing at an intermediate temperature, tirmed
as the pivotal temperature. So far three of the eight species of sea
turtle nave been found to canfirm to the same gensral pattern: the logger-
head Caretta carstta (Yntema and Mrosovsky, 1980); the green turtle
Caclonia mydas (Miller and Limpus, 1981; Morreale gt al., 1982); and the
olive ridley Lepidochelys olivacea (Dimond and Mohanty-Hejmadi, 1983;

Meley ot al., 1983).
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Furthermora, & common practice for conservation of sea turtles

has been bto move e8& from natural nasts to beach hatcheries or styroform
box incubators and then the ralease of hatchlings into the sea 88 thay
smerge. This axercise is an attempt to improve the hatchiig aucceas and
thereby incraase the chancaes of survival of the population. This method
is popular and is practiced in many parts of the world. At presend, in
India thousands of hatchlings fronlb&hﬂlhatcheries are being raleasged into
the sea (Silas and Rajagorpalan, 1984). But this practice has increasingly
besn criticised because of the temperature-labile sex differentiatidn- It
is ogined that many eggs at 2 single temperature may 1ead to distortion

of sex ratios and instead of survival may destroy & population (Pritehard,
1980 Spotila 2t _2l., 1983 ; Moosovskys 1983 ). Haat is even more distres-
sing is that we donot have mach ided regarding the seX rﬁtio under natural

conditions to evaluate this method sspacially for olive ridley.

We would like %0 thartk the Chief tpnsarvator of Forests, Govarn~-
ment of Orissa for the halp 2nd anconragemant provided for the study.
Special thanks are due to Shri U.N. Sarvangi, novw Chief Consarvator of
Forast; Shri. §. Mahapetra, Cnief Wild Life Warden end Shzi S.K. Misnhre,
D.F.C., Chandbali j foz their help in collaction and yrans portabion
of aggs from Gahirmatha to the iaboratory. This work was supported in
part from the Americen Pnilosophical Society as & grant-in-aid 0
Dr. Dimond. -

MATERTALS AND METHOIS

For laboratory studies, clutches of egge were removed from nests
in 1983 and 1984 at Gahirmatha, Baitar Kanika Sanctuarys Orissa; a few

hours aftar laying and trangpertad to the laboratory at Utkal University
sithin two to thrae days. The eggs Worsa placed either betwean two layers
of moist cotton or buried in sand in enamel pans. Eggs wer2 incubated
at three temperature lavelss cool (26-28°C); wpoom® (Fluctuating from
1 to 5.5°C per day, withmean ranging from 28.1 to0 31,7 which was
rscorded with a dualcontrol thermstor (Fig.1); and warl (31-32°C)-
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Fig 1. Daily temperature record, with mean, standard deviation and range

based on continuous recording for eggs of Lepidochelys olivacea
at “‘room” temperature. Day 1 of incubation was 12 February
[984. At day !4, the day previous to the start of continuous
monitoring, the embryos were at Yntema’s stage 104-. Temperature
recording was discontinued after day 34, Hatching occurred
between days 58 and 60.



Eggs were candled at regular intervals and dead embryos werae ramoved from
tha cluten. At certain times nermal embryos ware removad and fixed for

staging and histological studies.

In order to study the sex ratic in transplanted beach nastas, a
clutch of 104 eggs were taken from a nest in thé hatchery at Gahirmatha
on day 24 of transplantation, coded as to their position in ths nest and
brought to complete development at room temperatura in the laboratory at
Utkal University. By day 24 of development i.g. bafore transport to
the laboratory, the smbryos had passed Tntema's stage 22 when sax is
probably determined (Yntema, 1968; 1979). After hatching, the hatchlings
were sacrificed, their gonads were examined morthologically and then

procassad for histology.

RESULTS AND DISCUSSICN

Tha tamperature of incubation ai‘fected the rato of development
(Table 1). Ey 1; days of incubation, the warm temperature embryos had
reached stage 19; ths room temparature ones stage 16 and the cool tem~
paratura onas stage 12. Hatching occured accordingly s at a chorter
period at warm, a6 an intermediate period at room and at a longer pericd

% cool temperatinres.

An examination of gonads by gross examination followed by
histological examination ravealad that females only were 1voduced ab
30°C or above and mals3 only were produced at a temgerature of 28°C —
and balow (Pable 1), Both males and females wera dduced at 29.5°C
indicating that this probably rerresants the pivotal temperasure at
which both sexes can develdp. These results confirm the observatios
of McCoy at al. (1983 )that at the higher range ‘ ymperature only
females and at lower range only males were produc although therd is a
¢ifferance befwsen the critical temperatures in . work and ourd.
This is probably dus to the fact that we hava us «gs from a different

population than theirs.
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TABLE 1. [Affect of temperaturs on davelopmont and sex ratio of

Lepldochelys olivacea '

Temperaturs (&) Number of days for hatching Sex (%)

26.5 76 (75-78) Males (100)

28.0 75 (72-75) Males (100)

29.5 58 (58-60) Males (40) Pemales (60)
50.0 55 (54-55) Females (100)

31.0 51 Pemales (100)

31.5 45 (45-46) Females (100)

4s said earlier, it is adventageous to producess many males and
females according to the need, in any conservation efforts. Thereforse,

this work has far reaching implications for the comservation of the
olive ridley.

The results of the beach nest showed that transportation of
24 day embryos with a well developed cireculaticn, did not adversely affect
the survival. The hatching success was 69% (72 out of 104 eggs) which
is within the range of hatching pereentage undsr laboratory and natural
clutghes. The time of hatching was remarkably synchronous, all hatching
betwesn 48 to 50 days. All the hatchlings were famales indicating that
tha temperature in ths beach hatchery was above the pivot:l temperature.
This result indicates that the concern expressed by several workers that
bezch hatcheries may produce hatchlings of predominantly one sax may be
Justified. Therefore, it is plannsd to examino more nests in the beach
hatcheries at Gehirmatha in the coming nesting se n to determine if
the sex ratio of the particular nest studied hol good for others.
In the meantime, it is necessary %0 emamins the = = ratio of hatchlings
in other areas in India whare transplantation of nv tg to other hatcheries

is being gracticed for improvinghatéhing success.
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