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1. Introduction

Vestimentiferan tube worms are typical animals of the deep-sea chemoautosynthesis-based
communities. They are thought to be amenable to vent and seep activities as they have no mouth and
digestive tube, and are dependent on nutirient supply by endocellular bacterial symbiont. They are
expected to be used as a model animal to study dispersion, isolation, genetic deviation and speciation
processes in the chemoautosynthesis-based community. They inhabit the shallowest site among all
vestimetiferan species and their population density is often very high. To date, this species has been
reported from Kagoshima Bay, the Nikko and Daikoku Seamounts in the North Mariana-Arc and the
Kinsunose Bank in the Nankai Trough. Kojima et al. (2001) showed that the genetic diversity of L.
satsuma in Kagoshima Bay is much lower than those of other vestimentiferans. In order to reveal
whether such low diversity is a unique feature of this species, I analyzed the genetic population
structures of this species from Kagoshima Bay and the Nikko and Daikoku Seamounts as well as
hydrothermal-vent endemic shrimps Periclimenes thermohydrophilus from Kagoshima Bay and

Periclimenes sp., which is closely related to P. thermohydrophilus, from the Daikoku Seamount.

2. Materials and methods

28 individuals of L. satsuma and 16 of individuals P. thermohydrophilus were collected from
Kagoshima Bay during the cruse NT07-10 of R/V, Natsushima. Each 20 and 25 individuals of L.
satsuma were collected at the Nikko and Daikoku Seamounts in the North Mariana-Arc and 14
individuals Periclimenes sp. at the Daikoku Seamount during the cruse NT05-18. 17 individuals of L.
satsuma were collected from Kagoshim Bay during the cruse NT93-08. All samples were collected
using Remote operating vessel (ROV) the “Dolphin 3K” and “Hyper Dolphin” of “JAMSTEC”. For a
species, partial nucleotide sequences (L.satsuma: 624bp, Periclimenes thermohydrophilus and
Periclimenes sp. : 630bp) of a mitochondrial DNA for COI were determined..Based on the sequences
and those from 14 individuals of L. satsuma reported in the Kojima et al. (2001), the genetic
divergence (nucleotide and haplotype diversity) was detenrined and significance of genetic difference
between populations and whether there is a genetic variation among populations was tested by

AMOVA and exact tests and F,.

3. Results and discussion
Individuals of L. satsumas collected during each dive of submersible or a ROV were treated as a

single population, and analyzed the genetic structure and the genetic difference among populations.



Haplotype diversity and nucleotide diversity of each population of the Nikko and Daikoku
Seamounts is higher than those of Kagoshima Bay and equal to those of other vestimentiferan species.
Similarly, the population genetic diversity of Periclimenes sp. of the Daikoku Seamount is higher
than that of P. thermohydrophilus of Kagoshima Bay. However, the genetic diversity of L. satsuma of
Kagoshima Bay as a whole is not so lower than that of the Nikko and Daikoku Seamounts. These
results suggest that the low genetic diversity of L. satsuma from Kagoshima Bay is not attributable to
a specific featrure of L. satsuma but to the environmental factors of Kagoshima Bay. The results of
the Analysis of Molecular VAriance (AMOVA) and F, and exact tests suggest that the population of
L. satsuma is not genetically homogeneous over the distributional area in Kagoshima Bay and there
are at least two partial populations which are genetically different from each other.

The volcanic eruption of Mt. Sakurajima in 1914 was biggest volcanic eruption occurred in the 20th
century and the lava amounting to 1km® was spewed (Iguchi 2006). This eruption might have
devastated a population of L. satsuma and divide it into small isolated populations within which
genetic diversity decreased due to accelerated genetic drift. However, the genetic diversity of the L.
satsuma in Kagoshima Bay haplotype had remained in small populations randomly. A Strait east of
Sakurajima of which depth was 80m was filled up with lava and connection between the innermost
past, where L.satsuma is distributed and the remaing part of Kagoshima Bay was restricted to a
shallow(30-40m) strait west of Sakurajima(Oki 2000). In the innermost point of Kagoshima Bay,
water currents weakend extermely and the deep layer became like dead water (Kawarada and Chou
1990). Genetic heterogeneity of the population of L. satsuma in Kagoshima Bay is thought to be kept
by isolation from oter populations and limited gene flow amon samll populations within Kagoshima

Bay.
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