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#@ BB  Evolution of three morphs of mussels inhabitiong marine lakes
in Palau Islands

Marine organisms, which tend to be distributed over wide geographic rang
es, have large population sizes, and gene flow frequently occurs among distan
|t populations in the organisms, because there are few barriers to prevent such

gene flow in the ocean. Marine lakes in the Palau Islands are known as ma
rine environments with unique physical, chemical and biological conditions iso
lated from the surrounding outer lagoon. We focused on mussels inhabiting th
e marine lakes and conducted morphological, phylogenetic and population gen
etic analyses to clarify their evolutionary histories. The mussels were morphol
ogically classified into three differentiated morphs: NS, ON and MC-morphs,
their common morphological characters were consistent with the Brachidontes-
Hormomya complex in the family Mytilidae. Phylogenetic analyses based on n
uclear 18S ribosomal RNA and mitochondrial COI genes fundamentally suppo
rted the identification of three morphs. Measurement of morphological charact
ers and their statistical analyses, such as shell shape variations revealed that
morphological differentiation have already occurred among some marine lake
populations. A phylogenetic analysis based on maternally inherited COI genes
showed that the NS- and MC-morphs are highly diverged from each other.
A population genetic analysis suggested that haplotypes found in the ON-mor
ph have derived from both lineages in NS- and MC-morphs, indicating the po
ssibility of past hybridization between the ancestral populations of the two m
orphs. Some parameters of intrapopulational diversity and interpopulational dif
ferentiation implied that genetic structures are considerably different among m
arine lake populations. Such difference of genetic structures probably reflects
different histories in each marine lake population. It is thought that strictly is
olated marine lakes have played important roles to keep allopatric distribution
and reproductive isolation among populations and to raise morphological and
genetic differentiation in the three morphs of mussels.
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