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of the percopsiform fishes
(Teleostei: Paracanthopterygii):

order restored
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Abstract

The contribution to phylogeny by fossil members of the order Percopsiformes, a North American teleostean group
of freshwater fishes, is assessed in a study of basal paracanthopterygians based on osteological characters. In 1989,
PATTERSON & ROSEN published a cladistic study suggesting that the Percopsiformes were a paraphyletic
assemblage. In recent years, several new taxa of basal paracanthopterygians have been described from the fossil
record, including the freshwater Palaeocene ‘percopsiform’ genera †Mcconichthys GRANDE 1988, †Massamorich-
thys MURRAY 1996, and †Lateopisciculus MURRAY & WILSON 1996, and the marine Early Cenomanian spheno-
cephalid genus †Xenyllion WILSON & MURRAY 1996.

Cladistic analysis of 46 osteological characters (including 19 of the 20 used by PATTERSON & ROSEN 1989)
indicates that the order †Sphenocephaliformes, consisting of †Sphenocephalus and †Xenyllion, is the primitive sister
to the rest of the Paracanthopterygii. Inclusion of the extant Amblyopsidae within the Percopsiformes greatly
increases the tree length. Instead, the Amblyopsidae are considered to lie within the Anacanthini, although
relationships within Anacanthini have not been fully determined by the present study. The order Percopsiformes
is monophyletic after the removal of the Amblyopsidae. Percopsiform synapomorphies include loss of the
“gadoid notch” from the postmaxillary process of the premaxilla, fewer than seven branchiostegal rays, fusion of
the parhypural with the lower hypural plate, and an opercle dorsal projection that is truncated anteriorly.
A majority-rule consensus tree suggests that †Mcconichthys and †Libotonius are stem percopsiforms, whereas
†Amphiplaga, †Erismatopterus, †Lateopisciculus, and †Massamorichthys are more closely related to Percopsis than they
are to Aphredoderus.

Introduction

In the past 15 years there has been much debate in the literature on the value of fossils for reconstructing
phylogenies of extant taxa. Some authors (LØVTRUP 1977, PATTERSON & ROSEN 1977, PATTERSON
1981) argued that fossils should not be used to construct phylogenies of extant species, and that fossils
should only be added to a cladogram after it has been constructed based on analysis of extant species
(PATTERSON 1981). PATTERSON (1981) stated that “instances of fossils overturning theories of relation-
ship based on Recent organisms are very rare, and may be nonexistent” and “a fossil cannot be legitimately
interpreted until assigned to a Recent monophyletic group”. On the other side of the debate are authors
who have presented many examples of how much fossil taxa can add to, or change, phylogenies when they
are included in the analyses (MAISEY 1986, DOYLE & DONOGHUE 1987, GAUTHIER et al. 1988, DONO-
GHUE et al. 1989, HUELSENBECK 1991, NOVACEK 1992). WILSON (1992) detailed the objections to the
use of fossils in phylogeny reconstruction and demonstrated the value of fossil taxa with several examples
from the freshwater fish fauna of North America.
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