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Abstract

A phylogenetic hypothesis of relationships among certain fossil aulopiform fishes and their relationship to extant
aulopiform fishes was inferred by using morphology. A consensus of three equally parsimonious trees found that
fossil aulopiform fishes consisting of tCimolichthys, tEnchodus, TEurypholis, tPalaeolycus, tParenchodus, tRharbich-
thys, and tSaurorhamphus are the sister group to the Alepisauridae (Alepisaurus and Omosudis). TRharbichthys was
basal to a clade consisting of tPalaeolycus + ((tEurypholis + TSaurorhamphus) + (TEnchodus + tParenchodus)). The
position of tParenchodus suggests that it is a highly derived species of tEnchodus. The position of TE. marchesettii
as the basal species suggests that the genus arose in the mid-Tethys Ocean in what is now the Middle East. The
clade consisting of (tE. venator + tE. shumardi) + (TE. gracilis + (TE. petrosus + (fE. gladiolus + TE. dirus))) suggests
that these species originated from North America with ancestors of tE. venator and tE. gracilis migrating to the
western edge of the Tethys Sea.

Introduction

Fossil species of the order Aulopiformes are common teleostean members of many late Cretaceous
ichthyofaunas. They make up approximately 30 % of the teleost species within the Smoky Hill member of
the Niobrara Chalk (RUSSELL 1988). In all likelihood these fishes were mid-food chain predators. Speci-
mens have been found in the digestive tract of other teleost species (CAVIN 1999) and there are instances
where smaller species of Cretaceous aulopiforms have been found in the digestive tracts of larger aulopi-
form species (L. Mauck pers. comm. 1994). The current classification (NELSON 1994) places all of the fossil
aulopiforms in a single suborder, Enchodontoidei, consisting of four superfamilies: Enchodontoidea,
Cimolichthyoidea, Halecoidea, and Ichthyotringoidea. The Enchodontoidea is one of the more species-rich
fossil aulopiform superfamilies. Although it contains five recognized genera (tEnchodus, TEurypholis,
tPalaeolycus, TParenchodus, and tSaurorhamphus) compared to nine of Cimolichthyoidea, tEnchodus alone
contains an estimated 20 species (CHALIFA 1996). Members of the Enchodontoidea have been found
worldwide (Table 1) from the Upper Cretaceous (Cenomanian to Maastrichtian) into the Lower Tertiary
(GREEN 1913, GOODY 1976, CHALIFA 1996). The members of this taxon are distinguished from the other
aulopiform taxa, both living and extinct, by a large single tooth on the dermopalatine, and in most species
by the presence of an anterior tooth on the dentary that is at least twice the size of the next largest tooth
on the dentary. Although extensive descriptive work has been done and there has been much discussion
of the taxonomy, little work has been little examination of their phylogenetic relationships.

Prior to WOODWARD (1901), the genera that currently comprise the Enchodontoidea were placed in
various families (AGASSIZ 1835, PICTET 1850, COPE 1872, 1874). WOODWARD (1901) placed the
Enchodontidae in the suborder Isospondyli and divided the family into two unnamed groups based on
dermopalatine teeth. One group, which possesses a single tooth on the dermopalatine, consisted of
tEnchodus, TEurypholis, and tPalaeolycus. WOODWARD (1901) considered tSaurorhamphus freyeri to be a
species of TEurypholis. The second group, which possesses a dermopalatine with many teeth, consisted of
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