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The caudal skeleton of Acipenseriformes
(Actinopterygii: Chondrostei):

recent advances and new observations

Eric J. HILTON

Abstract

The caudal morphology of Acipenseriformes (sturgeons, paddlefishes, and their fossil relatives) is often cited in
broad scale comparisons as representative of the plesiomorphic condition for Actinopterygii, yet there is signif-
icant skeletal variation within the group that has not been fully appreciated. In this paper, the caudal skeletal
morphology of Acipenseriformes is reviewed, and characters used in previous systematic analyses, as well as
newly discovered and newly defined characters, are discussed in the context of current phylogenetic hypotheses.
Characters identified and their suggested phylogenetic distribution include: 1) dorsal and ventral lobes of caudal
fin being nearly equilobate (†Protopsephurus and Polyodon + †Crossopholis, or Polyodontidae with a reversal in
Psephurus; independently derived in †Chondrosteus); 2) elongation and flattening of the caudal peduncle (Scaphi-
rhynchus + †Protoscaphirhynchus); 3) caudal peduncle completely armored (Scaphirhynchus + †Protoscaphirhyn-
chus); 4) presence of a cercus or caudal fin filament (Scaphirhynchini); 5) absence of epaxial caudal fin rays
(independently derived in †Yanosteus and Scaphirhynchini); 6) reduction in size and number of dorsal caudal
fulcra (reduced in size in most †Peipiaosteidae, only a single dorsal caudal fulcrum in †Peipiaosteus pani); 7) forking
of anterior dorsal caudal fulcra rounded (Polyodontidae, unknown or inapplicable in stem-group Acipenseri-
formes); 8) median ridge on the ventral surface of the first dorsal caudal fulcrum (Polyodontinae + †Paleopseph-
urus); 9) single ventral caudal fulcrum (Acipenseroidei); 10) lateral line sensory canal following the base of the
caudal fin rays posteriorly (Acipenseroidei or Acipenseroidei + †Chondrosteus; also found in certain other basal
actinopterygians); 11) lateral line sensory canal always enclosed in simple ossified tubes the entire length of
caudal fin (Polyodontidae); 12) reduction or loss of rhombic caudal scales (†Peipiaosteidae); and 13) foraminae
or notches for caudal vessels in cartilaginous portion of parhypural (independently derived in Polyodontinae or
Polyodontinae + †Paleopsephurus and †Peipiaosteidae).

Introduction

Acipenseriformes, the group of fishes that includes the sturgeons, paddlefishes, and their fossil relatives,
consists of 27 extant species (BEMIS et al. 1997) and are often regarded as “living fossils” (GARDINER
1984a). This is the largest extant group of basal (i.e., non-neopterygian) actinopterygian fishes (PATTER-
SON 1982, GARDINER 1993) and is composed of four families (Fig. 1). By far the largest included family
is Acipenseridae, the sturgeons, with 25 living species (see BIRSTEIN & BEMIS 1997, BEMIS et al. 1997) in
four genera (Huso, two species; Acipenser, 17 extant species; Pseudoscaphirhynchus, three species; Scaphirhyn-
chus, three species) and one monotypic extinct genus (†Protoscaphirhynchus). The other family with living
representatives is Polyodontidae, the paddlefishes (Polyodon, one extant species, one fossil species; Pseph-
urus, one extant species). There are three monotypic fossil genera of paddlefishes (†Protopsephurus, †Paleo-
psephurus, and †Crossopholis; GRANDE et al. 2002). Two basal families are known only as fossils: †Chondr-
osteidae, with three species in two genera (†Chondrosteus and †Stronglyosteus); and †Peipiaosteidae, with
four monotypic genera (†Stichopterus, †Peipiaosteus, †Spherosteus, †Yanosteus, sensu GRANDE & BEMIS
1996; JIN 1999 also included a fifth monotypic genus, †Liaosteus, in this family, and considered there to be
two valid species in †Peipiaosteus). Acipenseriformes are the only living representatives of Chondrostei
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