BRBRORZ 224 D) AR b Y

SRR EIZHE DK A T A F ¥ v F ¥ 2 Palythoa
& GRS - fEdfl : Ao F ¥ 7 H) ok
M IZ B DB

HARE: BRERAR

~EFH: 2020-11-06

F—7— K (Ja):

*—7— K (En):

YER#E: Mizuyama, Masaru, K1, 5
A—=ILT7 KL R:

FilE:

http://hdl.handle.net/20.500.12000/47145




Integrative delimitation of species boundaries in closely related
Palythoa species (Cnidaria: Anthozoa: Zoantharia)
ERRTECE S ATV RTRF ¥ 7 Palythoa B (RIFIBIHFY :
8B : RTX0F %7 B) DRERICEIT 52BOER

Masaru MIZUYAMA

Supervisor: Prof. Tetsuo DENDA
Vice advisors: Prof. Euichi HIROSE, Assoc. Prof. James Davis REIMER

August 11, 2020

Department of Marine and Environmental Sciences,
Graduate School of Engineering and Sciences, University of the Ryukyus

Resume

. Sympatric speciation is thought to be a major generator of marine biodiversity. However, it is stilt
controversial and relatively unknown how sessile coral reef organisms living in shallow waters speciate due to
the presence of few geographic barriers for marine organisms that have highly diépersive planktonic larvae.
Zoantharians are such sessile marine invertebrates (Cnidaria: Anthozoa: Zoaﬁméria). Despite their abundant
biomass, accurate identification of zoantharians is often not easy, and utilizes genetic markers combined with
morphological characters. One zooxanthellate zoantharian genus, Palythoa, has four very closely related putative
species; P. tuberculosa, P. sp. ‘yoron’, P. aff. mutuki, and P. mutuki, inhabiting sympatrically in intertidal reefs
of southern Japan (Okinawa-jima I., Yoron-to L., Okinoerabu-jima 1. and Tokunoshifna 1.). In this study, I
targeted this Palythoa species group, to answer the following questions: 1) Do these species have the chance to
achieve in situ interspecific cross-fertilization?, 2) Where are the species boundaries in this Palythoa species
group?, and 3) If they aré different species, how have they speciated sympatrically? I utilized an integrative
approach using morphological, molecular phylogenetic, and ecological datasets. In Chapter 2, I compared
datasets of colony morphology, nematocysts, spawning timing, and molecular phylogenetics, and from this the
group was considered to -include four distinct species based on morphological differentiation and distinct
spawning periods (Figure 1), even though no molecular marker was successful in dividing these species into
their own monophyletic clades (Figure 2). In Chapters 3 and 4, by comparison of genetic compositions of
endosymbiotic Symbiodiniaceae algae and the trophic niches between host species and symbionts, 1 detected
micro-scale geographic variations of the Symbiodiniaceae among these putative Palythoa species within a single
coral reef (Table 1) and also observed trophic niche partitioning among sympatric Palythoa species (Figure 3).
Hence, the integrative species delimitation approach utilized in this thesis with multiple lines of evidence
succeeded in providing robust evidence of species delineation of four closely related Palythoa species.
Furthermore, this study indicates that 1) even marine organisms with high dispersal ability that l.lave‘ few
geographical barriers that appear to be sympatric may live in different microenvironments within the same
narrow reef area, and 2) these microenvironmental differences in intertidal reefs may play a role in generating

species biodiversity of coral reef organisms.

. and V value represents Cramer's coefficient of association.
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Figure 2, Maximum likelihood (ML) tree of intemal transcribed spacer of ribosomal DNA (ITS-rDNA) region. Values at branches represent
ML and NJ bootstrap pmbabllltles respectively (>50%). Bayesian postenor probabllnies 0f>0.95 are represented by thick branches. Colored
circles mdlcate Palylhoa species; red, P. tuberculosa; yellow, P. sp. ‘yoron’; blue, P. mutuki; green, P. aff. mutuki; purple,.P sp.
ek . pink, P. heliodi
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