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The echinothurioids or ”leather sea urchins” are a group of echinoids characterised by their 
delicate skeleton with imbricate plates. Unlike most other echinoids, which have a relatively 
strong corona and are often preserved as fossils, the echinothurioids have an extremely poor 
fossil record. Apart from Echinothuria floris WOODWARD from the Santonian of England of 
which eight specimens are known (SMITH & WRIGHT, 1990) the present record is the only 
other fossil echinothurioid known from ”complete” tests. Disarticulated material, mainly 
spines, have been reported from the Santonian of France (”Phormosoma” homoei LAMBERT, 
1907), the Maastrichtian and Danian of Denmark (”Araeosoma” mortenseni RAVN, 1928, ”A.” 
brunnichi RAVN, 1928 and ”Asthenosoma” striatissimum RAVN, 1928) and the Netherlands 
(Echinothuria ? sp., JAGT, 2000; SMITH & JEFFERY, 2000), the Miocene of Sardinia 
(”Phormosoma” lovisatoi LAMBERT, 1907) and the Maltese Islands (KROH, unpublished data), 
and the Pliocene of New Zealand [Araeosoma aff. thetidis (CLARK), FELL, 1966; spine and 
test fragments]. 
 The present specimens were recovered from the Lower Badenian (Langhian, Middle 
Miocene) marls overlying the corallinacean limestone of the Weissenegg Formation, 
outcropping in the quarries of the Lafarge cement company in Retznei, Styria. One of the two 
specimens is a nearly complete, albeit crushed corona, the other consists mainly of 
fragmented plates and spines. They belong to an echinothuriid with trigeminate ambulacra, 
crenulate, perforate primary tubercles, which are arranged in distinct adradial columns in the 
aboral interambulacra, membranous gap in aboral interambulacra and hollow, smooth primary 
spines. Unlike most extant echinothrioids which have spines terminating in a trumpet shaped 
hyaline hoof, the spines recovered terminate in a tapering, rounded tip. 
 Extant echinothurioids are almost exclusively confined to deep sea habitats, although 
some species of Asthenosoma (e.g. A. varium and A. ijimai, Red Sea and Indo-Pacific) are 
also found in shallow depth. The echinothuriids are epibenthic scavengers, which seem to 
ingest mainly macroplant debris (MORTENSEN, 1935), but may also feed on invertebrate prey. 
The spines and pedicellariae of some species contain strong toxins protecting the animals 
from predators. 
 Despite their poor fossil record the echinothrioids are a considerably old group. The 
earliest representatives known (Pelanechinus) come from Middle to Upper Jurassic sediments 
of England. In contrast to later members of this group they have a relatively strong skeleton 
and occur in shallow water environments. Echinothuria from the Late Cretaceous of England 
is the first and only well known fossil crown-group member of the echinothurioids. 
 A cladistic analysis was carried out to map the new taxon from the Middle Miocene of 
Austria on published trees for the echinothurioids (by SMITH & WRIGHT, 1990 and SMITH 
”The Echinoid Directory”, 2003). The first runs with the original data matrices yielded no 
univocal results. A slightly extended set of characters, however, yielded a single most 
parsimonious tree that places the new taxon as sister-group to all living echinothuriinids and 
Echinothuria as sister-group of all living echinothuriinids plus the new taxon. This result is 
supported by the stratigraphic distribution of the taxa in question. 
 
References 
 
FELL, H.B. (1966): Diadematacea. – In: MOORE, R.C. (ed.): Treatise on Invertebrate Paleontology, U. 

Echinodermata. 3 (1). – p. U340-U366. – Boulder, CO & Lawrence, KS (GSA & Univ. Kansas Press). 

©Institut f. Erdwissensch., Geol. u. Paläont., Karl-Franzens-Universität Graz; download www.biologiezentrum.at



Ber. Inst. Erdwiss. K.-F.-Univ. Graz ISSN 1608-8166 Band 9 Graz 2004 
 

232 Graz, Austria 24. – 26. September 2004 PANGEO Austria 2004

 

JAGT, J.W.M. (2000): Late Cretaceous-Early Palaeogene echinoderms and the K/T boundary in the southeast 
Netherlands and northeast Belgium - Part 4: Echinoids. – Scripta Geol. 121: 181-375. – Leiden. 

LAMBERT, J.M. (1907): Description des echinides fossiles des terrains miocéniques de la Sardaigne.  – Mém. 
Soc. Paléont. Suisse 34: 1-72. – Geneve. 

MORTENSEN, T. (1935): A Monograph of the Echinoidea, II, Bothriocidaroida, Melonechinoida, 
Lepidocentroida, Stirodonta. – 647 pp. – Copenhagen (C. A. Reitzel). 

RAVN, J.P.J. (1928): De Regulære Echinider i Danmarks Kridtaflejringer. – D. Kgl. Danske Vidensk. Seldk. 
Skrifter, naturvidensk. og. mathem. (9) 1/1: 1-63. – København. 

SMITH, A.B. & JEFFERY, C.H. (2000): Maastrichtian and Palaeocene echinoids: a key to world faunas. – Special 
Papers in Palaeontology 63: 1-406. – London. 

SMITH, A.B. & WRIGHT, C.W. (1990): British Cretaceous echinoids. Part 2, Echinothurioida, Diadematoida and 
Stirodonta (1, Calycina). – Monographs of the Palaeontographical Society 143 (583): 101-198. – London. 

 

©Institut f. Erdwissensch., Geol. u. Paläont., Karl-Franzens-Universität Graz; download www.biologiezentrum.at



ZOBODAT - www.zobodat.at
Zoologisch-Botanische Datenbank/Zoological-Botanical Database

Digitale Literatur/Digital Literature

Zeitschrift/Journal: Berichte des Institutes für Geologie und Paläontologie der Karl-
Franzens-Universität Graz

Jahr/Year: 2004

Band/Volume: 9

Autor(en)/Author(s): Kroh Andreas

Artikel/Article: Closing a gap - discovery of a rare echinothurioid (Echinodermata:
Echinoidea) in the Miocene of Styria. 231-232

https://www.zobodat.at/publikation_series.php?id=20625
https://www.zobodat.at/publikation_volumes.php?id=37106
https://www.zobodat.at/publikation_articles.php?id=193348



