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The caudal skeleton of pachycormiforms:
Parallel evolution?

Gloria ARRATIA & Paul LAMBERS

Abstract

Hypurals alone or the parhypural plus an indetermined number of hypurals form the hypural plate of pachy-
cormiforms. An unusual series follows posterior to the series of unpaired and a few paired neural spines bearing
membranous outgrowths. This series is formed by unpaired, median, thick “uroneurals” that extend posteriorly
dorsal to the hypural plate, in between the hemitrichia. The “uroneurals” are interpreted here as expanded neural
spines, some of them still bearing part of their arches, of the last preural vertebrae and ural vertebrae, whereas
they were identified as uroneurals and the pachycormiforms placed within Teleostei sensu PATTERSON (1973).
The new morphological evidence questions the teleostean synapomorphies proposed by PATTERSON (1977) as
well as the inclusion of pachycormiforms and other basal “teleosts” within the Teleostei.

The broadening of the neural spines, “uroneurals”, and “epurals”, the thickness of haemal arch and spines,
the fusion of hypurals, the increase of number of caudal rays, the peculiar structure of rays and fulcra, and the
almost symmetrical position of dorsal and ventral elements of the caudal skeleton with respect to the body axis
are interpreted as features increasing the stiffness and propulsion abilities of the tail.

Introduction

The tail of pachycormiform fishes is an unusual structure among actinopterygians. The dorsal and ventral
elements of the caudal skeleton are almost symmetrical with respect of the body axis. This, and the pres-
ence of numerous fin-rays, a hypural plate, and a series of uroneurals of peculiar type have been consid-
ered specializations of the Pachycormiformes (WENZ 1968, PATTERSON 1973, LAMBERS 1992). The
presence of ural neural arches modified as uroneurals and of seven epurals are two of the characters used
to include the Pachycormiformes within the Teleostei (PATTERSON 1973, 1977), at the base of the teleo-
stean clade.

The caudal skeleton and fin of pachycormiforms is poorly known because of preservation or because
the bases of the rays and fulcra often obscure the endoskeleton. In general, there is information on the
caudal fin and/or certain elements of the caudal skeleton of pachycormiforms such as Asthenocormus
(LAMBERS 1992), Euthynotus (WENZ 1968), Orthocormus (LAMBERS 1988, 1992), Pachycormus (WENZ
1968, PATTERSON 1973, MAINWARING 1978, BARTSCH 1988), and Protosphyraena (McCLUNG 1908).

The study of several complete caudal skeletons of pachycormiforms from the Liassic of Holzmaden,
from the Tithonian of Solnhofen (Lithographic Limestone), and from the Late Cretaceous of Kansas per-
mits a detailed investigation and reinterpretation of certain structures. We present a detailed description,
as far as the preservation permits, of the caudal skeleton of Hypsocormus, followed by comparative descrip-
tions of Pachycormus, Euthynotus, and Protosphyraena.

Material and methods

The specimens examined belong to the Division of Vertebrate Paleontology, University of Kansas, Law-
rence, Kansas (KUVP), U.S.A.; Department of Paleozoology, Swedish Museum of Natural History (SM),
Stockholm, Sweden; Jura-Museum (JM), Eichstätt, Germany; Institut und Museum für Geologie und Palä-
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