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1. Introduction

Deep-sea hydrothermal vents are patchy distributed on the ocean floor and biological communities
around them have extremely higher productivity than those in non-vent deep-sea environments.
Although most species inhabiting hydrothermal-vent sites are endemic to such environments, it has
not yet been fully known how they disperse from a vent to another vent and colonize new habitats.
To resolve the question, laboratory studies to reveal developmental modes, developmental rates,
larval duration, and physiological tolerances of larvae of vent-endemic species is important.
Moreover, Information of water currents around vent fields is also required to relate developmental
mode to dispersal potential and geographic distribution. To date, larvae of a few hydrothermal vent
species have been cultured through the early embryonic stages (Young et al., 1996b; Eckelbarger et
al., 2001; Pradillon et al., 2001, 2005; Marsh et al., 2001).

A turrid snail Oenopota ogasawarana is a hydrothermal vent-endemic species reported from the
southernmost part of the 1zu-Ogasawara (Bonin) Arc and the northern Mariana Arc. Most species of
the family Turridae, which contain over 150 described species, live on non-vent sandy bottom
around the world. Comparison of ecology of O. ogasawarana with other related species is expected
to reveal biological characteristics and adaptability of vent-endemic gastropods. And such
information should provide a clue to evolutionary processes of vent-endemic species. In this study, |
examined characteristics of the egg capsule and the larval development of O. ogasawarana in
attempt to determine how the reproductive strategy and larval developmental mode, including
duration of larval period, influence distribution of this species by means of comparative studies with
related species living in non-vent areas.

2. Material and Methods

Individuals of O. ogasawarana were collected from the Daikoku Seamount during the cruise
NTO05-18 of R/V Natsushima, the Kaikata Seamount during the cruise NT03-06 of R/V Natsushima,
and the Dainikasuga Seamount during the cruise KY02-08 of R/V Kaiyo. Samples from Daikoku
seamount were rearing at the Enoshima Aquarium. Adult snails were transported to the Ocean

Research Institute. Egg capsules and larvae obtained from them were reared at several temperatures



(5°C, 10°C, and 15°C).

For total of 29 individuals, partial nucleotide sequences of a mitochondrial gene for COIl were
determined. Based on the sequences, the genetic divergence among populations of three vent fields
was analyzed by phylogeographic analyses.

Morphology of protoconch I and II of a young adult snail from the Daikoku Seamount

was observed by using scanning electron microscopy (SEM).

3. Results and discussions

O. ogasawarana laid larger number of smaller eggs than other species of genus
Oenopota. Its protoconch I was easily discriminated from protoconch II. These results
suggest 0. ogasawarana has planktotrophic larval stages.

Although all larvae were died within 25 days from hatching, larvae reared at lower
temperature showed higher survival and lower growth rates. By using a difference in
temperature between near-vent and far-vent areas, O. ogasawarana maight be able to
disperse wider range and colonize new habitats.

Phylogeographic analysis showed populations of O. ogasawarana in the Daikoku
Seamount, the Kaikata Seamount, and the Dainikasuga Seamount is not genetically
deviated from each other. Considering the report that no prevailing water current flow
around the southernmost part of the 1zu-Ogasawara (Bonin) Arc and the northern Mariana Arc, O.
ogasawarana might be able to disperse between vent fields, which is about 600km

distant from each other, bi-directionally.
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