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Analysis of fluid dynamics of suspension
feeding mechanisms in recent and fossil
crinoids (Echinodermata: Crinoidea)
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Crinoids belong to the phylum Echinodermata, which
today include echinoids (sea urchins), asteroids (star fish),
ophiuroids (brittle stars), crinoids (sea lilies) and holo-
thuroids (sea cucumbers). Due to the long and complete
fossil record, the great diversity, the wide morphological
range, and the passive suspension feeding strategy, cri-
noids represent suitable objects to study effective biologi-
cal filter mechanisms and ecological performance.
The presented ongoing project is an interdisciplinary
study to analyze filter feeding mechanisms of recent and
fossil crinoids. Extant and extinct forms are compared
using flume experiments (Particle Image Velocimetry
PIV) as well as modern computational approaches
(Computational Fluid Dynamics = CFD). Performing
both flume experiments and numerical simulations per-
mits a comparison of these methods. In a first attempt,
two crinoids are analyzed: the middle Triassic Encrinus
liliiformis with ten simple arms, and recent Hyocrinus sp.
with 5 unbranching arms. Today, crinoids open their arms
in a parabolic fan, creating a three dimensional filter to
capture food particles out of the water. Some of the fossil
representatives were possibly not able to bend their arms
to such an extent. Furthermore, fossil crinoids mainly
lived in shallow water habitats, while recent stalked forms
are constricted to deep sea environments with different
flow conditions.
Results include information on: (1) general suspension
feeding mechanisms of crinoids; (2) different filter archi-
tectures and their effect on filter efficiency; (3) different
feeding positions and their effect on flow patterns; and
(4) palacoecology of extinct forms.
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Freies Thema

Taxonomic diversity and evolutionary
development of Eurasian ochotonids
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Ochotonids belong to the order Lagomorpha which
is one of the ancient group of mammals having an
origination in the Paleogene of Asia. Order Lagomor-
pha includes four families: Leporidae FischHER, 1817,
Palaeolagidae Dick, 1929; Ochotonidae THOMAS, 1897;
Prolagidae Gureev, 1960.

Family Ochotonidae consists of two subfamilies which
include 17 genera. The earliest record of this group is
known from the Middle Oligocene of Asia. Among
lagomorphs at that time the dominant forms in both
quantity and diversity were desmatolagins represented
by a number of different taxa. Ochotonids and leporids
were not numerous. At the end of Oligocene in Asia
the climate became to change towards cool and arid
which led to reduction of forest and to formation of open
landscapes that resulted in appearance of steppe dweller
ochotonids of the genus Sinolagomys. The earliest species
were rooted forms having reduced roots (Sinolagomys
tatalgolicus, §. kansuensis). More advanced species (S.
ulungurensis, S. pachygnathus, S. major) became rootless
at the end of Oligocene-beginning of Miocene. That
time appeared to become favourable for diverse and wide
distributions of sinolagomyins, when they distinguished
the Europe, Africa and North America. They became
to extinct at the Late Miocene.

At the beginning of Miocene new advanced rootless
ochotonids of subfamily Ochotoninae appeared. The
genera Marcuinomys, Lagopsis, Albertona distributed
rapidly across Europe and the genera Bellatona and A/-
loptox are flourished in Asia. At the Middle Miocene
Alloptox distinguished Turkey and Hungary in the west.
New genera Paludotona and Proochotona appeared in the
Europe, and in Asia — Ochotonoides, Ochotonoma and
Bellatonoides. At the Late Miocene all sinolagomyins and
some peculiar archaic ochotonins of the Europe disap-
peared completely. At that time new genus Ochorona
appeared for the first time in Asia. It included a number
of species - Ochotona lagrellii, O. minor, O. tedford, 0.
magna, O. chowmincheni, O. guizhongensis.

At the end of Miocene and Early Pliocene ochotonids
migrated to North America (Ochotona spanglei) and to
the Europe (Ochotona sp.).

The Pliocene appeared to be the time of high diversity
and abundance of ochotonids, especially in Asia, where it
became the dominant forms until the Late Pliocene due
to the wide distribution of open landscapes. Arvicolids
appearance, their explosive radiations and diversity
resulted in decrease the ochotonid distribution area
and variety. Like ochotonids arvicolids use grass as a


mailto:janina.dynowski@smns-bw.de

