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Early diversification of actinopterygians

Richard CLOUTIER & Gloria ARRATIA

Abstract

During the past decade, new Devonian (e.g., Cheirolepis n. sp., Dialipina salgueiroensis, Limnomis) and Carboniferous
actinopterygians (e.g., Aesopichthys, Cyranorhis, Discoserra, Guildayichthys, Kalops, Melanecta, Mesopoma, Proceramala,
Wendyichthys, Woodichthys) have been discovered around the world. In addition, new basal osteichthyan taxa, such
as Psarolepis, have been found showing puzzling combinations of actinopterygian and sarcopterygian characters.
Although the monophyly of the Actinopterygii has never been questioned, the synapomorphies corroborating the
monophyly as well as the interrelationships among basal actinopterygians vary among the studies. The Late
Silurian Lophosteus, the Early Devonian Dialipina, the Middle-Late Devonian Cheirolepis, the Frasnian Howqualepis,
and the recent Polypterus have each been identified as the basal taxon of the actinopterygians. A combined data
matrix is compiled in order to include 142 cranial and 43 postcranial characters (new and previously published
characters) of 33 basal Paleozoic actinopterygians, five advanced actinopterygians (including the Jurassic Lepto-
lepis, and the living Polypterus, Acipenser, Amia, and Lepisosteus) and four basal osteichthyans. Phylogenetic
characters are redefined. Owing to the morphological diversity of fossil and living taxa and the morphological
incompleteness of certain species, the large proportion of missing data generates conflictual phylogenetic infor-
mation. We evaluated the influence of outgroup selection, the inclusion/exclusion of Jurassic and living taxa, and
the inclusion/deletion of poorly known characters on the resolution of lower actinopterygians. Although some
interrelationships among Devonian and Carboniferous taxa are well corroborated, phylogenetic uncertainties
remain for the position of certain taxa.

Introduction

In order to investigate the origin and early diversification of the actinopterygians, it is enlightening to
provide a brief parallel between actinopterygians and sarcopterygians. First, both groups represent the
most diversified taxa of living vertebrates. The diversity of living actinopterygians is estimated to some
29 000 species, whereas the sarcopterygian count is approximated to 25 000 living species (CLOUTIER
2000a,b). Second, the oldest representatives of both groups go as far back as the Late Silurian. Four Late
Silurian actinopterygians have been described: Andreolepis hedei (uppermost Lower or Middle Ludlow to
Pridoli) is known from Sweden, Poland, the Baltic regions, Russia, Siberia, and South Wales (TURNER
2000); Lophosteus superbus is known from Saarema, Estonia; and Ludlowian Ligulalepis yunnanensis and Late
Wenlockian Naxilepis gracilis have been identified in eastern Yunnan in southern China (ZHU & WANG
2000); undetermined Ludlowian palaeoniscoid scales have been mentioned from Australia (BURROW &
TURNER 2000). On the other hand, the basal sarcopterygian Psarolepis sp. is reported from the Pridoli of
China and Vietnam (ZHU & SCHULTZE 1997, ZHU et al. 1999, ZHU & WANG 2000). Thus, the common
origin of these sister taxa dates at least from the Lower Silurian approximately 425 million years ago.
Although actinopterygians are most diversified today, their early diversification during the Devonian was
slower than that of sarcopterygians. While fewer than 20 species of Devonian actinopterygians have been
discovered, more than 180 sarcopterygian species have been described (CLOUTIER & AHLBERG 1996).
This fact might explain in part the major discrepancy between the numbers of phylogenetic studies dealing
with the early diversification of both groups. A dozen studies focus on interrelationships among lower
actinopterygians, whereas a few dozen concern lower sarcopterygian taxa. However, one paleoichthyolo-
gist, Hans-Peter SCHULTZE, has contributed significantly to our understanding of the basal interrelation-
ships of both groups.
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