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Genetic diversity and differentiation of the mudskipper, Periophthalmus modestus,
inhabiting southwestern Japan centered on the Seto Inland Sea
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Abstract

Genetic diversity and population structure of the mudskipper, Periophthalmus modestus, were
investigated using mitochondrial control region (D-loop) sequence analysis. Sixty-eight haplotypes were
detected in 196 individuals collected at 19 localities [Seto Inland Sea (n=11), Pacific coast (n=4: Mie
Prefecture, Ehime Prefecture, Kochi Prefecture and Chiba Prefecture), Japan Sea coast (n=1), Ariake Sea
(n=1) and Okinawa Prefecture (n=2: Haneji flats and Sashiki flats)], and an average haplotype diversity of
h=0.923 was obtained. Analysis of molecular variance (AMOVA) indicated that Edo R., Ibi R., Souzu R.,
Arita R., Kashima R., Haneji F., and Sashiki F. populations were isolated from Seto Inland Sea populations.
No significant genetic differentiation was observed among Seto Inland Sea populations. These results
suggest that the regional populations in Seto Inland Sea have a metapopulation structure.

Key words: Gobiidae; mudskipper, Periophthalmus modestus; mitochondrial DNA; genetic diversity;
endangered
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Fig. 1. Location of collection sites of the mudskipper, Periophthalmus modestus.

Solid circles indicate sampling sites.

Table 1. Collection data of mudskipper, Periophthalmus modestus.

Prefecture Sampling Abbreviation Collection date Sample No. of
localities individuals
Chiba Edo River EDO Sep., 2002 adult 10
Mie Ibi River IBI Aug., 2002 adult, juvenile 7
Okayama Takahashi River TKH Aug., 2017 adult, juvenile 10
Oshima River OSM Aug., 2017 adult, juvenile 10
Hiroshima  Ashida River ASD Aug., 2016,2017  adult, juvenile 17
Shin River SIN Aug., 2016,2017  adult, juvenile 16
Fujii River FUJ Aug., 2016,2017  adult, juvenile 26
Nuta River NUT Aug., 2016 adult, juvenile 7
Yamaguchi  Saba River SAB July, 2016 adult, juvenile 10
Koya River KOY Aug., 2017 adult, juvenile 8
Ehime Kokuryo River KOK July, 2016 adult, juvenile 7
Nakayama River NAK July, 2015, 2016 adult, juvenile 26
Souzu River SOU May, 2009 fin 7
Kochi Shimanto River SMT Aug., 2002 adult 5
Fukuoka Chikuma River CHI Aug., 2004 adult, juvenile 7
Saga Arita River ARI Aug., 2017 adult 5
Kashima River KAS Aug., 2017 adult, juvenile 6
Okinawa Haneji Flats HAN June, 2002 adult 4
Sashiki Flats SAS Nov., 2002 adult 8
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Fig. 2. UPGMA tree based on 68 haplotypes detected in the mudskipper, Periophthalmus
modestus from the sampling sites. Numerals indicate haplotype numbers shown in Table 2.

Table 2. Results of analysis of molecular variance (AMOVA) of genetic structure among populations of

mudskipper, Periophthalmus modestus.

Source of variation Degrees of Sum of Variance Percentage Probability
freedom squares components of variation of variance
Among populations 19 166.336 0.50082 19.46 <0.00
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