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Abstract ‘

Gamete longevity of four sea urchin species, Echinometra sp. A (Ea), Echinometra mathaei
(Em) Echinometra sp. C (Ec) and Echinometra oblonga (Eo), was investigated in laboratory
experiments. The longevity of dilute sperm and eggs was also observed at 15°, 20°, 25°, 30° and
35°C for various durations (sperm: 5, 25, 45, 65 and 85 min; eggs: 1, 3, 6, 12, and 24 h). Viability of
Ec and Eo sperm (dilute) were nearly constant (100%) with time at 15°, 20°, 25° and 30°C and
decreased rapidly at 35°C. The viability of Em and Ea sperm were nearly constant (100%) at 15, 20
and 25°C, it decreased at 30° and 35°C. Eggs of Em, Ec and Ea, Eo remained fertilizable for 12 and
6 h, respectively. Most of the eggs of Em, Ec, Ea and Eo underwent normal development through 6h.

Temperature tolerances of the early development (up to 4-arm pluteus) of four Echinometra
spp. were investigated at 16°-34°C. The critical lower and higher temperatures for embryonic
development were 16° and 34°C, respectively. At these two temperature conditions, 100% of the
embryos showed abnormality within 48 hours after incubation. The lower and higher temperatures
for development of embryos and larvae were 19°C and 31°C, respectively. The developmental times
from the 2-cell to early larval stages showed significant differences among 19° to 31°C. Ec embryos
showed faster development than other three Echinometra species. At 19° and 31°C, the embryos
reached in 2-arm pluteus stage around 72 and 26 h after incubation, respectively. The growth
performance of early larvae showed that they were able to tolerate a wide range of temperature
regime without any abnormality.

The larval development (2 arm to competent larva) of Em and Ec were investigated at 22°,
26° and 30°C. The developmental times from 2 arm pluteus to competent larva showed significant
differences among three temperature conditions. The larvae of Ec exhibited higher survival rate than
Em larvae in all late developmental stages. The ratio values of different larval arm of Em showed
more variable than Ec larvae at various temperatures, Skeletal growth performances of different part
of both species larvae were also varied at 22°, 26° and 30°C. The growth performance of early larvae
showed that they could tolerate a wide range of temperature without any abnormality.

These findings illuminate fertilization strategies, early and later developmental
consequences and the possible mechanisms of laryal dispersal, as well as the distribution of these sea

urchins in various marine locations worldwide.
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Studies on temperature semsitivities among the Indo-Pacific sea urchins, genus
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