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The pycnodontiform bauplan:
The morphology of a successful taxon

J. Ralph NURSALL

Abstract

The Pycnodontiformes were a chiefly Mesozoic, sister-group to Teleostei. They were mostly deep-bodied, later-
ally compressed fishes, distinguished by a suite of morphological characters, from primitive to highly derived
states, relative to other halecostomes. The characters include features of teeth, upper and lower jaws, opercular
series, pterygoquadrate arcade, parasphenoid, neurocranium, sensory canals, vertebral column, caudal skeleton,
and ribs, as well as a number of derived characters shared by Pycnodontidae, such as reduction in scales, parietal
peniculus, temporal fenestra, elaborate zygapophyses, pharyngeal teeth, etc. A composite pycnodont has been
drawn to illustrate the features of the order and a tabulation made of important apomorphies. It is concluded that
many of the characters of pycnodont fishes are neotenic, which causes problems in establishing the phylogenetic
position of the order. It is suggested that the possibility exists to replicate character states similar to those in
pycnodonts by the manipulation of homeotic genes in fish currently used in ontogenetic studies.

Introduction

Pycnodontiform fishes (the “pycnodonts”) have a determinate bauplan which can be described by 20 or
more character states (NURSALL 1996a), depending on how finely one dissects the states. Distinctive
changes and additions to the character states can be seen and used to define genera and species.

The distribution and ecology of pycnodonts was described in general terms by NURSALL (1996b). The
phylogeny of the order, a sister-group to Teleostei, has been outlined (NURSALL 1996a), with lists of
synapomorphies and cladograms relating: 1) the halecostome fishes Dapedium, Amia, pycnodonts and tel-
eosts; (2) the families of Pycnodontiformes; (3) genera within the suborder Pycnodontoidei. This paper
comprehensively examines pycnodont morphology, to provide a descriptive bauplan (ground plan) to
establish the monophyly of the pycnodonts, to provide a basis for the identification of specimens yet to be
uncovered, and for the comparison of pycnodonts with other Actinopterygii.

The order Pycnodontiformes was described (NURSALL 1996a) as comprising two suborders: Gyrodon-
toidei, with families Mesturidae and Gyrodontidae, and Pycnodontoidei, with families Brembodontidae
and Pycnodontidae. The family Gibbodontidae forms a stem group to the order. The families Hadrodonti-
dae, Trewavasiidae and Coccodontidae are currently incertae sedis. A detailed description of mesturid
pycnodonts and the structure of the pycnodont skull is given by NURSALL (this volume).

The institutions from which specimens are noted in this paper are listed here, with the abbreviations
used for their names: AMNH, American Museum of Natural History, New York, U.S.A.; BSPG, Bayerische
Staatssammlung für Paläontologie und historische Geologie, München, Germany; FMNH, Field Museum
of Natural History, Chicago, U.S.A.; IGM, Instituto de Geología, Universidad Autónoma de México,
México City; LMHN, Muséum d’Histoire naturelle, Lyon, France; BMNH, The Natural History Museum,
London, England; TIMGP, Institut und Museum für Geologie und Paläontologie der Universität, Tübin-
gen, Germany.
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