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WO B H Phylogenetic analysis of the laniatorid Harvestman

Pseudobiantes japonicus and Its Allied Species

Pseudobiantes japonicus Hirst 1911 (Arachnida: Opiliones: Laniatores: Epedanidae) has widely
distribution in western Honshu of Japan, grows 3.5-4.0 mm length and lives in the humid place
of forests, and previous studies reported that this species includes some morphological
variations such as the morphology of second scutal area and the number of spine underside of
femur. This species may have the phylogenetic differentiation because its limited dispersal
power of flightless and small body size provides the large distribution and high
morphological speciation. In addition, Epedanidae are mainly distributed in Southeast Asia
where are considered that it is the place of origin. This study therefore aims to clarify the
phylogenetic background of P. japonicus and its allied species, I studied dividing following
four chapters. :

In chapter 1, we compared vegetations between suitable and unsuitable habitats for
harvestmen based on literatures and field collection data to find the suitable vegetative
conditions for distribution of harvestmen.

In chapter 2,to clarify the phylogenetic relationships of P. japonicus and its allied species of
Epedanellus tuberculatus Roewer 1911 and Kilungius insulanus (Hirst 1911), I conducted
morphological and nucleotide sequence analyses using the Cytochrome Oxidase subunit I
(COI) gene of mitochondrial DNA (mtDNA) including outgroup taxa. The results indicated
six clades including two monophyletic groups of its allied species, respectively. Three of four
clades of P. japonicus could be recognized by the combination of morphological characters.
Moreover, phylogenetic trees indicated that each of four clades of P. japonicus were occupied
different distribution area although they had a part of sympatric area, suggesting that each
clade of P. japonicus had been experienced different phylogeographic histories.

In chapter 2, to clarify the phylogenetic differentiation of K. insulanus between Island
Amami-Oshima and Island Okinawa in the middle part of Ryukyu archipelago, I conducted
the sequencing based on the COI gene. The phylogenetic result was that K. insulanus of
[sland Amami-Oshima and Island Okinawa were formed in each monophyletic group,
suggesting that this species had been experienced the original history in each island because
surrounding ocean plays the most effective barrier to the colonization of this species and there
were little gene-flow between both islands.

In chapter 3, phylogeographic analyses of P. japonicus in chapter 1 have provided the contact
zone between different phylogenetic groups (Clade A and Clade B) in central Shikoku. I
performed PCR-RFLP of mtDNA and nuclear DNA (ntDNA) to clarify hybridization and
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introgression between them in this area. The result could not detect the heterogeneity of

nrDNA and the incongruence between mtDNA and ntDNA. These results indicated that P.
japonicus had experienced hybridization and introgression between Clade A and Clade B in
the contact zone, suggesting that they could be considered as cryptic species.

In chapter 4, to clarify hybridization and introgression between different phylogenetic
groups of P. japonicus in chapter 1 or between different species, I conducted nucleotide
sequence analyses using mtDNA and ntDNA. The result of comparing phylogenetic trees of
mtDNA and ntDNA was the same branching pattern between them. Iindicated that they
had not been experienced the histories of hybridization and introgression between them,
suggesting that the speciation of P. japonicus was involved in the long-term isolation of
population among allopatric refugia.

In discussion, my morphological and phylogenetic analyses of P. japonicus and its allied
species concluded that the loss of flight and small body size of P. japonicus had contributed
to their steady diversification in Japan and six monophyletic groups including its allied

species of E. tuberculatus and K. insulanus should be divided to different six species.
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