/Z00SYMPOSIA

1O
Echinoderm Research 2010

Proceedings of the
Seventh European Conference on Echinoderms,
Gottingen, Germany, 2—9 October 2010

ANDREAS KROH & MIKE REICH (EDS)

Magnolia Press
Auckland, New Zealand




Imprint
ANDREAS KROH & MIKE REICH (EDS)

Echinoderm Research 2010: Proceedings of the Seventh European Conference on Echinoderms, Géttingen,
Germany, 2-9 October 2010 (Zoosymposia 7)

xi1+316 pp.; 23 cm (hardback edition); 30 cm (online edition).
10 December 2012

ISBN 978-1-77557-034-9 (print)

ISBN 978-1-77557-035-6 (online)

FIRST PUBLISHED IN 2012 BY
Magnolia Press

P.O. Box 41383

Auckland 1030

New Zealand

e-mail: zoosymposia@mapress.com

http://www.mapress.com/zoosymposia/

© 2012 Magnolia Press
All rights reserved.

No part of this publication may be reproduced, stored, transmitted or disseminated, in any form, or by any
means, without prior written permission from the publisher, to whom all requests to reproduce copyright mate-
rial should be directed in writing. This authorization does not extend to any other kind of copying, by any
means, in any form, and for any purpose other than private research use.

Series editor, ZHI-QIANG ZHANG
ISSN 1178-9905 (Print edition)
ISSN 1178-9913 (Online edition)

Layout: ANDREAS KROH

The editors gratefully acknowledge the effort by the reviewers Brian E. Bodenbender, Karin Boos, John
Jagt, Hans Hess, Fred Hotchkiss, Alexander M. Kerr, Bertrand Lefebvre, Colin Maclay, Christopher L. Mah,
Christian Neumann, Gustav Paulay, David Pawson, Michel Roux, George Sevastopulo, Stuart Stock, Sabine
Stohr, Ben Thuy, Gary D. Webster, Iain C. Wilkie, Samuel Zamora, and numerous anonymous colleagues.

Cover (upper left to lower right): Extinct ophiocistioid echinoderm: Gillocystis polypoda Jell, 1983 (Early
Devonian of Victoria, Australia), photograph by Mike Reich—Crinoidea: Heterometra savignii (Miiller, 1841)
(Red Sea), photograph by Mike Reich—Holothuroidea: Chiridota laevis (O. Fabricius, 1780) (Gulf of Maine),
photograph by Mike Reich—Ophiuroidea: Ophiocoma sp. (Persian Gulf), photograph by Andreas Kroh—
Echinoidea: Echinometra mathaei (Blainville, 1825) (Red Sea), photograph by Andreas Kroh—Asteroidea:
Echinaster (Echinaster) sepositus (Retzius, 1783) (Mediterranean), photograph by Andreas Kroh—Extinct solutan
echinoderm: Dendrocystites sedgwicki Barrande, 1887 (Kraluv Dvur Fm., Upper Ordovician of Bohemia),
photograph by Bertrand Lefebvre.

i - Zoosymposia 7 © 2012 Magnolia Press



Echinoderm Research 2010: Proceedings of the Seventh European Conference
on Echinoderms, Gottingen, Germany, 2—9 October 2010

ANDREAS KROH' & MIKE REICH? (EDS)

! Natural History Museum Vienna, Department of Geology & Palaeontology, Vienna, Austria
2 Georg-August University of Géottingen, Geoscience Centre, Gottingen, Germany

Table of contents

vii Preface
ix Group photograph
xi Editorial

Echinoderms in general

1 Echinoderm conferences and symposia: a concise history and bibliography
ALEXANDER ZIEGLER & ANDREAS KROH

25 Echinoderms don’t suck: evidence against the involvement
of suction in tube foot attachment
ELISE HENNEBERT, ROMANA SANTOS & PATRICK FLAMMANG

33 Form, Function, Food and Feeding in Stellate Echinoderms
JOHN M. LAWRENCE

43 Ludwig Doderlein’s Pioneering Research on Echinoderms,
Ecology and Evolution: A brief historical review
DAVID L. PAWSON, BERNHARD RUTHENSTEINER,
BERT W. HOEKSEMA & JOACHIM SCHOLZ

53 Broad application of non-invasive imaging techniques
to echinoids and other echinoderm taxa
ALEXANDER ZIEGLER

Crinoids

71 Crinoid diversity in the Upper Cretaceous Yezo

Supergroup, Hokkaido, northern Japan
AARON W. HUNTER

81 Clustered bourgueticrinid crinoid holdfasts on late Maastrichtian
echinoids from northeast Belgium and southeast Netherlands
JOHN W.M. JAGT, STEPHEN K. DONOVAN & MART J.M. DECKERS

91 New data on Carboniferous crinoids from the Moscow Region
GEORGE V. MIRANTSEV & SERGEY V. ROZHNOV

101 An Early Permian crinoid fauna from Crete
GARY D. WEBSTER

Zoosymposia 7 © 2012 Magnolia Press - 111



Ophiuroids

111

121

139

147

163

Tooth morphology and food processing in Ophiothrix fragilis (Abildgaard, in O.F.
Miiller, 1789) and Ophiura albida Forbes, 1839 (Echinodermata: Ophiuroidea)
KARIN BOOS

Observations on Onychaster Meek & Worthen, 1868 (Ophiuroidea:
Onychasteridae) (Famennian—Visean age)
FREDERICK H.C. HOTCHKISS & ALEXANDER GLASS

Study of the luminescence in the black brittle-star Ophiocomina
nigra: toward a new pattern of light emission in ophiuroids
ALICE JONES & JEROME MALLEFET

Ophiuroid (Echinodermata) systematics—where do we come
from, where do we stand and where should we go?
SABINE STOHR

Late Triassic (Rhaetian) ophiuroids from Winterswijk, the Netherlands; with
comments on the systematic position of Aplocoma (Echinodermata, Ophiolepididae)
BEN THUY, ADIEL A. KLOMPMAKER, JOHN W.M. JAGT

Asteroids

173

Autotomy of rays of Heliaster helianthus (Asteroidea: Echinodermata)
JOHN M. LAWRENCE & CARLOS F. GAYMER

Holothurians

177

185

213

Characterization of a population of the Harlequin crab, Lissocarcinus orbicularis
Dana, 1852, an obligate symbiont of holothuroids, in Toliara bay (Madagascar)
GUILLAUME CAULIER, ERIC PARMENTIER, GILLES LEPOINT,

FLEUR VAN NEDERVELDE, IGOR EECKHAUT

On Mesozoic laetmogonid sea cucumbers (Echinodermata:
Holothuroidea: Elasipodida)
MIKE REICH

Swimming deep-sea holothurians (Echinodermata:
Holothuroidea) on the northern Mid-Atlantic Ridge
ANTONINA ROGACHEVA, ANDREY GEBRUK & CLAUDIA H.S. ALT

Echinoids

225

231

Growth and gonad development of the sea urchin Hemicentrotus pulcherrimus

in an Eisenia kelp bed in the Oshika Peninsula, northern Japan

YUKIO AGATSUMA, NANAKO TODA, MAKOTO OGASAWARA, JUNJI
KINOSHITA, MASAYUKI WATANABE, TOSHIYUKI MATSUI & ERI INOMATA

Paracentrotus lividus (Echinodermata: Echinoidea) attachment force
and burrowing behavior in rocky shores of SW Portugal
DAVID JACINTO & TERESA CRUZ

v - Zoosymposia 7 © 2012 Magnolia Press



241 On the spelling of Antrechinus nordenskjoldi (Echinodermata: Echinoidea)
ANDREAS KROH, RICH MOOI & SABINE STOHR

247 Estrogen administration to the edible sea urchin
Paracentrotus lividus (Lamarck, 1816)
SILVIA MERCURIO, MICHELA SUGNI, DENISE FERNANDES &
CINTA PORTE & MARIA DANIELA CANDIA CARNEVALI

255 Adaptative morphology for living in shallow
water environments in spatangoid echinoids
MASAYA SAITOH & KEN’ICHI KANAZAWA

267 Rare Late Cretaceous phymosomatoid echinoids from
the Hannover area (Lower Saxony, Germany)
NILS SCHLUTER, FRANK WIESE, HELMUT FAUSTMANN & PETER GIROD

279 New insights into the mutable collagenous tissue of
Paracentrotus lividus: preliminary results
SERENA TRICARICO, ALICE BARBAGLIO, NEDDA BURLINI,
LUCA DEL GIACCO, ANNA GHILARDI, MICHELA SUGNI, CRIS-
TIANO DI BENEDETTO, FRANCESCO BONASORO, IAIN C.
WILKIE & MARIA DANIELA CANDIA CARNEVALI

Extinct echinoderms

287 A reinterpretation of the solutan Plasiacystis mobilis (Echinodermata)
from the Middle Ordovician of Bohemia
BERTRAND LEFEBVRE, KRAIG DERSTLER & COLIN D. SUMRALL

307 Reinterpretation of Baltic Ordovician Heckerites multistellatus
Rozhnov, 1987 as a possible paracrinoid based on new material
SERGEY V. ROZHNOV

Zoosymposia 7 © 2012 Magnolia Press - V



Vi - Zoosymposia 7 © 2012 Magnolia Press



Zoosymposia 7: vii-ix ~ (2012) ISSN 1178-9905 (print edition)

WWW.mapress.com/zoosymposia/ ZOOSYMPOSIA

Copyright © 2012 - Magnolia Press ISSN 1178-9913 (online edition)

Preface—7" European Conference on Echinoderms
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Echinoderms, Gottingen, Germany, 2—9 October 2010. Zoosymposia, 7, xii+316 pp.

Since the pioneering meeting in 1979 in Brussels, the European echinoderm community has cele-
brated advances in echinoderm science, biology and palacontology in what has now become a regular
conference series (see Ziegler & Kroh 2012, p. 1-24 of this volume). This reflects the interest of the
scientific community in the multidisciplinary field of echinoderm research between biology, palae-
ontology, physiology, fisheries, aquaculture, medicine and others.

The 7" European Conference on Echinoderms (ECE) was held on October 2-9, 2010 (Fig. 1) in
Germany, and was hosted by the Georg-August University of Gottingen. The Géttingen University
has a long tradition in echinoderm research. A vast number of naturalists, zoologists, palacontologists,
and collectors, like Pehr Forsskél (1732-1769), Peter Simon Pallas (1741-1811), Johann Friedrich
Gmelin (1748-1804), Johann Friedrich Blumenbach (1752—1840), Ernst Friedrich von Schlotheim
(1764-1832), Johann Ludwig Christian Carl Gravenhorst (1777-1857), Lorenz Oken [Okenfuss]
(1779-1851), Friedrich Tiedemann (1781-1861), Karl Theodor Ernst von Siebold (1804-1885),
Wilhelm Moritz Keferstein (1833—1870), Carl Claus (1835-1899), Adolf von Koenen (1837-1915),
Emil Selenka (1842-1901), Johann(es) Brock (1852-1889), Hubert Ludwig (1852-1913), Carl
Friedrich Chun (1852—-1914), Georg Bohm (1854—1913), Theodor Ebert (1857-1899), Otto Hamann
(1857-1925), Johannes Wolburg (1905-1976), and Arno Hermann Miiller (1916-2004), to mention
only some people, were in direct connection with the Goéttingen University or studied and worked on
echinoderms here during the last 250 years.

All previous meetings were either in Belgium, France, Italy and the UK, making this the first one
in Germany. Researchers from 25 countries worldwide (Fig. 2), including such far-away places as
Brunei, Costa Rica, Malaysia, New Zealand or South Africa, presented their most recent research on
modern and fossil echinoderms and related topics. More than 100 oral and poster presentations as well
as 12 plenaries by 215 authors from 32 countries worldwide were presented over a three-day period.
All presentations were grouped into themes such as (1) history of echinoderm research, (2) anatomy
and functional morphology, (3) systematics, evolution and phylogeny, (4) biodiversity, zoogeogra-
phy and phylogeography, (5) ecology and behaviour, (6) early fossil record and geologic history,
(7) Mesozoic and Cenozoic faunas, (8) reproduction, development and regeneration, (9) physiology
and biochemistry, and (10) aquaculture and fisheries.

The list of participants and the detailed programme of the 7" ECE in Géttingen (http:/www.
ece2010.uni-goettingen.de) as well as the abstract volume and the field guide to excursions (Reich et
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FIGURE 1. Logo of the 7" European Conference in Géttingen, 2010, showing a den-
drochirote holothurian from the Gulf of Agaba, Red Sea (C. Kaubisch & M. Reich).

al. 2010) were made available for open access (Gottingen University Press).

An extraordinary event at the beginning of the conference was the opening of a special bilingual
exhibition on modern and fossil echinoderms in the Gottingen Geoscience Museum, entitled: Spiny
and Colourful—Echinoderms from around the World through Time and History.

Three daily excursions: (A) Hannover—Late Cretaceous (Campanian) Echinoderm Faunas,
(B) Gottingen/Herberhausen—Middle Triassic Echinoderm Faunas, and (C) Berlin/Museum of Natu-
ral History—Fossil and Recent Echinoderm Collections, and one two-day trip: (D) Heligoland, North
Sea—Recent Echinoderm Faunas, were led by several colleagues (G. Arp, K. Boos, C. Liiter, C. Neu-
mann, N. Schliiter, F. Wiese). Other activities included guided city tours and visiting a beer brewery
near Gottingen.
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FIGURE 2. A group photo of most of the participants of the 7" European Conference on Echinoderms, held at the Uni-
versity of Gottingen, Germany, October 2010. 1—Joachim Scholz; 2—Annina Béhme; 3—Adolf Seilacher; 4—Tanja
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dez; 29—Mike Barker; 30—David L. Pawson; 31—Doris Pawson; 32—Joyce McCullough; 33—Chantal De Ridder;
34—Ramlall Biseswar; 35—Sara Garcia Sanz; 36—Narimane Dorey; 37—Esther Ullrich-Liiter; 38—Felix Liiter;
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Editorial
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*In: Kroh, A. & Reich, M. (Eds.) Echinoderm Research 2010: Proceedings of the Seventh European Conference on
Echinoderms, Gottingen, Germany, 2—9 October 2010. Zoosymposia, 7, xii+316 pp.

The present volume of Zoosymposia contains 27 articles on the topic of ‘echinoderm research’ relating
to presentations at the seventh European Conference on Echinoderms that took place at the Georg-
August University Gottingen in October 2010. Papers included in this proceedings volume are a
reflection of new research and reviews presented during ten sessions of the 7" ECE (Reich & Reitner
2012, this volume).

The first five of these are related to the history of echinoderm research and conferences as well
as the application of modern digital imaging techniques on echinoderms and other general themes.
The following four articles concentrate on fossil Late Palaeozoic and Late Mesozoic crinoids. Next,
a group of papers is concerned with the functional morphology, biology, systematics, and palacontol-
ogy of ophiuroids. One paper discusses autotomy in asteroids. The topic of the next three following
articles is devoted to sea cucumbers. The next group of seven papers provide insights in morphology,
developmental biology, ecology, and palacontology of echinoids. The final two articles in this volume
describe extinct echinoderms from Early Palaeozoic strata.

Together, this set of papers provides a coherent whole that addresses a wide range of issues relat-
ing to several topics of echinoderm research today, and reflect and reaffirm the continued fascination,
vitality and relevance of “Sea Urchins, Starfishes & Allies”. We hope that this proceedings volume
will be useful not only to the participants of the ECE but also to the scientific community in general.
In this regard, we furthermore hope that this volume will encourage further research in this broad
range of topics concerning echinoderms.
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