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The family †Mesturidae
and the skull of pycnodont fishes

J. R. NURSALL

Abstract

The family †Mesturidae comprises four genera: Mesturus WAGNER 1862; Micropycnodon HIBBARD & GRAFF-
HAM 1945; Arduafrons FRICKHINGER 1991, an incompletely described genus, which has been mentioned in the
literature under different names; and Paramesturus TAVERNE 1981. Descriptions of the following species are
emended: Mesturus verrucosus WAGNER; Mesturus leedsi WOODWARD; and Micropycnodon kansasensis (HIB-
BARD & GRAFFHAM). The new species Micropycnodon gaynaisensis is described. A more complete description
is provided for Arduafrons prominoris FRICKHINGER. Paramesturus is commented upon briefly. Micropycnodon
gaynaisensis has a less distorted skull than M. kansasensis, which allows a more accurate description of the dermal
skull of this genus. Dermatocrania are compared among †Mesturidae, then within †Pycnodontiformes as a whole.
The dermal skull of gyrodontoid fishes has more units than that of pycnodontoid fishes. The extra units include
median nuchals, interfrontals and dermethmoids as well as paired marginals and lateral dermethmoids, all of
which have been given different names by different authors. Homologization of the extra bones with dermal skull
bones in other actinopterygians is difficult. Standardization of terminology for dermatocranial bones in pycno-
donts is attempted. A nearly complete neurocranium of Mesturus sp. is described. Bones described include frontal,
parietal, dermopterotic, dermosupraoccipital, orbitopterosphenoid, basisphenoid, prootic, sphenotic, parasphe-
noid, pterotic, opisthotic, intercalar, basioccipital, exoccipital, epioccipital, supraoccipital, and the foramina,
grooves, chambers and facets that distinguish them. Neurocrania of other pycnodonts are compared. Synapomor-
phous dermal structures of pycnodont fishes include the dermosupraoccipital, nuchals, and marginals. The
supraoccipital of pycnodonts is homologous to that of teleosts (including pholidophorids). It is concluded that the
arrangement of elements in the neurocranium of pycnodonts is within the range possible for teleost fishes.

Introduction

The Family †Mesturidae is placed in the Suborder Gyrodontoidei, Order †Pycnodontiformes, Division
Halecostomi, Subclass Actinopterygii. Pycnodont fishes are highly derived, forming the sister-group to
Teleostei (NURSALL 1969a). Figure 1 illustrates relationships within the order, as currently understood.
Detailed analysis of the relationship of the pycnodonts to the basal teleosts sensu ARRATIA (1997) is being
pursued elsewhere.

The Family Mesturidae, as described herein, comprises seven species in four genera:

– Mesturus verrucosus WAGNER 1862
– M. leedsi WOODWARD 1895
– Mesturus sp. (undescribed because known only from a partial skull, but used here for description of

the endocranium)
– Micropycnodon kansasensis (HIBBARD & GRAFFHAM 1941)
– M. gaynaisensis sp. nov.
– Arduafrons prominoris FRICKHINGER 1991
– Paramesturus stuehmeri TAVERNE 1981
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