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The monophyly of Teleostei
and stem-group teleosts.

Consensus and disagreements*

Gloria ARRATIA

Abstract

The relationships among Jurassic teleosts from Europe, and Middle and South America, the ?Early Cretaceous
osteoglossomorph fLycoptera, the Early Cretaceous ostariophysan tGordichthys and clupeomorph tSantanaclupea,
the Cretaceous and Tertiary clupeomorph tDiplomystus, the Cretaceous “salmoniforms” tErichalcis and tHumber-
tia, and the extant Elops, Megalops, Hiodon, Heterotis, Chanos, Opsariichthys, Denticeps, Engraulis, Esox, Umbra,
Oncorhynchus, and Thymallus are evaluated based on 196 unweighted morphological characters by using cladistic
principles. TAspidorhynchiforms and tpachycormiforms were included as part of the ingroup to test whether
these fishes are teleosts or not.

The new phylogenetic hypothesis, based on both fossil and extant teleosts, shows that tPholidophorus bechei
is more primitive than tfLeptolepis coryphaenoides, which in turn is more primitive than tTharsis and members of
the tVarasichthyidae; the flchthyodectiformes are more advanced than TAscalabos. The tlchthyodectiformes are
the plesiomorphic sister-group of the elopomorphs plus the osteoglossomorphs and more advanced teleosts. The
osteoglossomorphs are the sister-group of two main clupeocephalan clades: one composed of the clupeomorphs
and the ostariophysans and another of the “salmoniforms”. The monophyly of Teleostei is supported by one
uniquely derived character (quadrate bearing an elongated posteroventral process) and numerous homoplastic
characters (e.g., mobile premaxilla, pectoral propterygium fused with first pectoral ray, uroneurals).

The sister-group relationship of Teleostei remains unknown because tDapedium, tPachycormidae, tMesturus,
tAspidorhynchidae, Amia, and [Lepisosteus + tObaichthys] change their positions depending of the selection of the
outgroups. The present study demonstrates that the phylogenetic hypotheses of Teleostei can be changed dras-
tically by changing the members of the outgroup.

Following the new phylogenetic hypothesis, the supercohorts Elopomorpha and Osteoglossocephala, the
subcohort Ostarioclupeomorpha, the cohort Clupeocephala, and subcohort Euteleostei sensu ARRATIA (1997),
are redefined in a more complete set of characters. These taxa are defined at the primitive level by few uniquely
derived characters and several homoplasies. This reflects the problem that teleostean phylogenies face when data
from both fossil and extant taxa are considered in phylogenetic analyses.

The addition of new outgroup members (e.g., TWatsonulus, the lepisosteid tObaichthys, the pycnodont tMes-
turus) as well as new characters and new interpretations of certain characters changes previous hypotheses of
relationships of teleosts. The inclusion of basal teleosts in an analysis of interrelationships changes the polarity of
characters; consequently, the fossil basal teleosts influence the sister-group relationships of extant groups.

Introduction
The Teleostei, with an estimated 23,600 extant species (NELSON 1994), is the most diverse group of actino-
pterygians. Teleosts have a great taxonomic diversity, which is accompanied by a wide variety of adap-
tations to different habitats all over the world (ARRATIA 1996a).
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