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Sesoko Island
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Nishihara Station

FAEM T HEER Sesoko Station
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Coral Reef Ecology and Systematics
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Coral Reef Physiology

LR EYZ 5 B Biodiversity Study
RELEWZF 7 EF Conservation Biology
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University of the Ryukyus
BRI HEER

Nishihara Station
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Center of Molecular Biosciences(COMB)
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Iriomote Island
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Iriomote Station
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Center of Molecular Biosciences(COMB)

BT FHEREFEHTSE 5 BF Functional Genomics
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FERIATLHEEX Iriomote Station o PSRRI B Molecularglz’licrohiology :
BT E R %25 BF Molecular Biotechnology

= f%iﬁiﬁ'l%i&?ﬁ?]” Environmental and Biological Information
B S EEME RS EE N E The Tropical Biosphere Research Center, University
Coral Reef Ecology and Systematics of the Ryukyus, consisted of Nishihara Station Center
TS O— TN of Molecular Biosciences (COMB), Sesoko Station and
Mangrove Study Iriomote Station. Nishihara Station and COMB are in
ZHEMEYME the main campus of the university which is located in
Biodiversity Study the southern part of Okinawa-Honto (the main-island of
HRREERZEN Okinawa). Sesoko Station stands on Sesoko Island, an

Forest Resource Science islet off the northern part of Okinawa-Honto. Iriomote

Station is located on Iriomote Island, about 430 km
southwest of Okinawa Honto.
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22. Species boundaries in tabular Acropora (Family Acroporidae)
Andrew Baird(ARC Centre of Excrlirnce for Coral Reef Studies,James Cook
University,Professorial Fellow)
Recent work on the Scleractinia has proven that species boundaries and phylogenetic relationship determined
using traditional morphological approaches are deeply flawed: only two of the 25 Families recognized in traditional
taxonomy are monophyletic. The molecular revolution in coral systematics has greatly increased our understanding
of evolutionary relationships in the Scleractinia, however, in some taxa, such as the diverse genera Acropora and
Montipora, molecular markers for distinguishing species have yet to be developed. Indeed, due the relatively recent
evolution of many of these species and the idiosyncrasies of mitochondrial evolution in the scleractinian, such
markers might not exist. Consequently, progress in establishing species boundaries in these genera will require novel
approaches, such as detailed observations of the timing of reproductive events and cross-breeding trials or new
methods for assessing genetic grouping such as haplowebs. The current research program aims to use breeding trials,
novel molecular approaches and quantitative morphological methods to identify species boundaries in the Acropora
hyacinthus species complex in Okinawa and the potential role of hybridization in generating evolutionary novelty in
the Scleractinia. Okinawa Island and Sesoko Station in particular is the ideal place for me to perform these experiments
because of the current healthy status of the reefs. In particular there are diverse and abundant Acropora assemblages

including many species in the 4. hyacinthus group, e.g. A. bifurcata and A. cf hyacinthus that do not occur on the Great



Barrier Reef.
We used four different approaches to derive independent test of species boundaries in the 4. hyacinthus group.

1. Breeding trials: The spawning times of most species in this group are well established in Okinawa and they
overlap. We carried out reciprocal crosses among multiple colonies of each species.

2. Morphology: Skeletons were examined and classified into groups according to a character-based matrix, and the
skeletons were compared to type material for identification.

3 . Molecular approaches: Following DNA extraction we used a genotype-by-sequencing approach to construct a
genome-wide phylogeny, using single nucleotide polymorphism (SNP) data generated using DArTseq.

4 . Symbiosome: For the symbiont analysis, we used next generation sequencing of ITS2 to identify symbiont

species and lineages in each colony.

23. Marine biodiversity of scleractinian corals in Japan
Francesca BENZONI (Dept.Biotechnology and Biosciences,University of
Milano-Bicocca Italy Associate Professor of Zoology)

Hard corals (Cnidaria, Anthozoa, Scleractinia) are cosmopolitan marine invertebrates which have managed to
become the main builders and component of coral reefs in shallow and mesophotic tropical waters. Currently, most
hard corals are threatened by the effects of global climate change and a variety of local anthropogenic factors (e.g.
pollution, dredging). Hard corals are thus considered threatened by the International Union for Conservation of Nature
(IUCN). Understanding biodiversity patterns in this group of keystone marine invertebrates represents a priority with
deep economic and societal implications. Over the last two decades, the integration of genetics and morphology has
provided new hypotheses about the evolutionary history of scleractinian corals, and has led to a revolution in their
taxonomy at all ranks (Kitahara et al 2016). Nevertheless, we still lack a comprehensive modern taxonomic treatment
of some ecologically dominant families, such as the Agariciidae, as well as some “minor” groups which live in low-
light environments such as shallow water caves (Caryophylliidae and Rhizangiidae) or at mesophotic depths.

Scleractinian corals in Japan have been studied rather extensively, mainly in the works by Yabe and Sugiyama (e.g.
1935a, b, 1941), and Veron (1990, 2000), with several taxa being described based on material collected from Japan.
This material, however, did not include tissue sampling for further genetic analyses. Since the molecular revolution of
coral systematics and taxonomy has started two decades ago, very few taxa described from Japan have been revised.

This research visit provided 1) the possibility to study in situ and sample coral taxa which belong to important coral
families like the Agariciidae still lacking detailed studies at species level at field sites in Kagoshima, Miyazaki, and
Okinawa (Okinawa Island and Iriomote Island), which allowed 2) collection of specimens for inclusion in the existing
phylogenetic reconstructions the taxa described from Japan so as to test their actual evolutionary relationships and
species boundaries.

Data are currently being analyzed and will be published jointly in scientific papers in peer-reviewed journals
(Benzoni, Reimer, Naruse, Fukami). The outcomes of the fieldwork and research visit has contributed to the progress
in the knowledge of the diversity and evolution of hard corals in the Indo-Pacific in general and in Japan in particular.
In addition, Assoc. Prof. Reimer and Dr. Benzoni are planning to exchange and co-supervise students in FY2020
thanks to discussions held in the course of the FY2019 field work.

Collaboration was conducted in field work with researchers not only from the University of the Ryukyus, but also
Miyazaki and Kagoshima Universities. As well, Dr. Benzoni’s visit generated media attention, and she and Dr. Reimer
appeared on local Miyazaki TV news.

In addition, Dr. Benzoni presented her recent research in a seminar held on September 27, 2019, that was open to the

public at the University of the Ryukyus, and attended by >20 people.
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