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Comparative morphology of the ossicles of ophiuroids using micro-computed
tomography: Which ossicles are morphologically conservative in evolution?

Fujita, Toshihiko
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Ophiuroids (Echinodermata) has a skeleton of many kinds of numerous ossicles
supporting their body. Compared to soft tissue, the form and arrangement of hard ossicles have been
intensely used for the conventional ophiuroid classification. The detailed morphology of many

ossicles including internal ones which have been scarcely observed was examined by using micro CT,
and some ossicles were newly proved available as taxonomical features at each taxonomic rank from
species to higher taxa. Based on the molecular phylogeny, these ossicles will be re-evaluated as
taxonomic characteristics in terms of how conservative they are in the lineages of ophiuroids.

CT



28S rRNA, 18S rRNA 16SrRNA

col
X CT
2018,2019a,2019
5 Okanishi et al.
2019; Okanishi & Y. Fujita, 2018a, b 1
Ishida et al. 2018
Astrocloninae Okanishi & Fujita,

2018a  Astrodendrum Okanishi & Fujita, 2018b Asteronyx Okanishi et al., 2018



0.98/-

0.98/81

1.00/85

®

18S rRNA
4

aee Astrotoma agassizii

1.00/88

@too:so

CcT

0.1
Ophiopholis sculeata Substiiution
Astrobrachion constrictum
Ophiocreas spinulosus
Astrocharis monospinosa

Asteronyx loveni
1001 Astrodia tenuispina

Outgroup

. _Astroclon suensoni*
1.00/9
Astroclon Propugnatorls

@ Astrothamnus echinaceus”

1.00/100

Astrothrombus chrysanthi*
Astrothrombus rugosus
Astrothrombus vecors

Astrocrius parens*
Astrohamma tuberculatum™

Astrocloninae

1.00/-

Astrothamninae

Astrotominae
Astrotoma drachi

...-AS? (.f d‘rtl;;)‘gé‘g‘a‘;ﬁl‘lfdﬁ;""“""..-"'...
1.00/100

o Gorgonocephalus pustulatus
1.00/97

~—~——Astrochlamys sol
1o0ms | AStrochele pacifica*
Astrochele lymani
o Gorgonocephalus eucnemis*
oo/;gonocephalus chilensis
@gorgonocephalus tuberosus*

Astroboa sp. 1
Conocladus australis

Astros:erra amblyconus*

1

— @0 mAsteroporpa australiensis

0096 _Asteroporpa hadracantha*
Asteroporpa reticulata
Astrothorax misakiensis*

@x 00N s
strothorax waitei
@000 Astrodendrum sp.*
- Astrophyton muricatum
stroboa arctos™
.00/100
Astroboa sp. 2
Asteroporpa muricatopatella
10.99/- * 0.99/-
0.55/65

Astrocladus coniferus*
l)@gtrocladus exiguus

| Astrocladus sp.
Astroboa nuda
Astroboa nigrofurcata

e Astroglymma sculpta*
lZz\st oboa globifera

Ophlocrene oenigma

COl 16S rRNA 2889bp
Okanishi & Fujita, 2018a.

Gorgonocephalinae

1.00/100

@1.00/85

cT
Amphiura bellis

Amphiura bellis
Asteroporpa annulata



Okanishi & Fujita, 2018a

A Astroclon suensoni B
Astrothamnus echinaceus C Astrotoma
manilense D Astroglymma sculptum
Okanishi & Fujita, 2018a.

0" Hara et al. 2017, 2018 X
CT

Ishida et al. 2018. Swiss Journal of Palaeontology, 137: 319-325.

2018. 16: 1-32.
2019a. 45:11-50.
2019b. 17: 1-29.

Okanishi & Fujita, 2018a. Zoological Science, 35(2):179-187.

Okanishi & Fujita, 2018b. Zootaxa 4392: 289-310

Okanishi & Y. Fujita, 2018a. Proceedings of the Biological Society of Washington, 131:
163-174.

Okanishi & Y. Fujita, 2018b. Zootaxa, 4377: 1-20.

Okanishi et al., 2018. Zoologischer Anzeiger 274: 14-33

Okanishi et al., 2019. Raffles Bulletin of Zoology, 67: 421-439.

0’ Hara et al. 2017. Molecular Phylogenetics and Evolution, 107: 415-430.

0’ Hara et al. 2018. European Journal of Taxonomy 416: 1-35.



17 10 2 10

17
2019
29 1-29
DOl
45
2019
11-50
DOl
Okanishi, M., Oba, Y., Fujita, Y. 67
Brittle stars from a submarine cave of Christmas Island, northwestern Australia, with 2019
description of a new species Ophiopsila xmasilluminans (Echinodermata: Ophiuroidea) and notes
on its behavior
Raffles Bulletin of Zoology 421-439
DOl
DOI: 10.26107/RBZ-2019-0034
Okanishi, M., Ishida, Y., Mistui, S. 23
Fossil gorgonocephalid basket stars (Echinodermata: Ophiuroidea: Euryalida) from the Middle 2019
Pleistocene of Japan; the first record from the Indo Pacific region
Paleontological Research 179-185

DOl
https://doi.org/10.2517/2018PR017




Hayashi, R., Okanishi, M.

4695

The widely occurring brittlestar Ophiactis savignyi (Amphilepidida: Ophiactidae) as an epibiont 2019
on loggerhead sea turtle, Caretta caretta
Zootaxa 497-500
DOl
http://dx.doi.org/10.11646/zootaxa.4695.5.7
46
2019
22-27
DOl
https://doi.org/10.19004/taxa.46.0_22
51
2019
4
DOl
Okanishi Masanori Fujita Toshihiko 35
Description of a New Subfamily, Astrocloninae (Ophiuroidea: Euryalida: Gorgonocephalidae), 2018
Based on Molecular Phylogeny and Morphological Observations
Zoological Science 179 187

DOl
https://doi.org/10.2108/zs170090




Ishida Yoshiaki Thuy Ben Fujita Toshihiko Kadokawa Masaru lIkegami Naoki Numberger-Thuy Lea 137
D.
A new species of Stegophiura (Ophiuroidea, Ophiopyrgidae) from the mid-Cretaceous of southern 2018
Japan
Swiss Journal of Palaeontology 319 325
DOl
https://doi.org/10.1007/s13358-018-0168-7
45
2018
4 15
DOl
https://doi.org/10.19004/taxa.45.0_4
16
2018
1-32
DOl
Okanishi Masanori, Fujita Yoshihisa 131
A new species of Ophioconis (Echinodermata: Ophiuroidea) from a submarine cave at Shimoji 2018
Island, Miyako Island Group, southwestern Japan
Proceedings of the Biological Society of Washington 163-174
DOl




Okanishi Masanori, Fujita Yoshihisa 4571
A comprehensive taxonomic list of brittle stars (Echinodermata: Ophiuroidea) from submarine 2019
caves of the Ryukyu Islands, southwestern Japan, with a description of a rare species,
Dougaloplus echinatus (Amphiuridae)
Zootaxa 73 73
DOl
http://dx.doi.org/10.11646/zootaxa.4571.1.5
Okanishi, M. and T. Fujita 4392 2
A taxonomic review of the genus Astrodendrum (Echinodermata, Ophiuroidea, Euryalida, 2018
Gorgonocephalidae) with description of a new species from Japan
Zootaxa 289-310
DOl
DOI: http://dx.doi.org/10.11646/zoo0taxa.4392.2.4
52
2018
1-3
DOl
Okanishi, M. & Fujita, Y. 4377
First finding of anchialine and submarine cave dwelling brittle stars from the Pacific Ocean, 2018
with descriptions of new species of Ophiolepis and Ophiozonella (Echinodermata: Ophiuroidea:
Amphilepidida)
Zootaxa 1-20
DOl

DOI: http://dx.doi.org/10.11646/zootaxa.4377.1.1




Okanishi, M, Sentoku, A,, Martynov, A, Fujita, T. 274

A new cryptic species of Asteronyx Mueller and Troschel, 1842 (Echinodermata: Ophiuroidea), 2018
based on molecular phylogeny and morphology, from off Pacific Coast of Japan

Zoologischer Anzeiger 14-33

DOl
https://doi.org/10.1016/j .jcz.2018.03.001

13 2 7

Ishida, Y., Kohtsuka, H., Manabe, M., Ohara, M., Kiyomoto, M. and Fujita, T.

Producing process of trace fossil Asteriacites; burial experiment of extant asteroid and ophiuroid

16th International Echinoderm Conference

2018

Hiruta, S.F., Kondo, Y., Nishikawa, J., Yusoff, F.Md., Metillo, E.B., Pagliawan, H., Srinui, K., Ohtsuka, S. and Fujita, T.

Population structure of the "hitch-hike" ophiuroid, Ophiocnemis marmorata, associated with jellyfish

16th International Echinoderm Conference

2018

Okanishi, M., Sentoku, A., Martynov, A. and Fujita, T.

Molecular phylogeography of Asteronyx loveni species complex

16th International Echinoderm Conference

2018




54

2018
Chong Chen
Ophiambix
54
2018
Yusoff Fatimah Md Metillo Ephrime B Pagliawan Honorio Srinui Khwanruan
MIG-seq Ophiocnemis marmorata
89
2018

Yusuke Kondo, Susumu Ohtsuka, Khwanruan Srinui, Toshihiko Fujita and Jun Nishikawa

Ecological impact of jellyfish fishery on symbionts of jellyfish in Thailand

PICES-2018 Annual Meeting, Toward Integrated Understanding of Ecosystem

2018




Fujita, T., H. Saito and M. M. Aung,

Brittle stars (Echinodermata, Ophiuroidea) collected from Lampi Island, Myanmar

International Symposium “ Updating of Flora and Fauna of Myanmar”

2018

Okanishi M, Chavanich S, Viyakarn V, Fuijta T

Shallow water reef ophiuroids (Echinodermata: Ophiuroidea) of Thailand waters

3rd CCore-RENSEA Joint Seminar on Coastal Ecosystems in Southeast Asia

2019

Fujita, T.

Biodiversity Study of Marine Benthic Invertebrates in Malaysia on JSPS programs

Japan Society for the Promotion of Science (JSPS) Alumni Society Malaysia Symposium

2019

Ophiozonella

88

2017




14

2017

55

2018

2018

800

2018

118




(Okanishi Masanori)

(70639278)

(12601)




