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Morphology of †Coccolepis bucklandi AGASSIZ, 1843
(Actinopterygii, †Coccolepidae)

from the Solnhofen Lithographic Limestone deposits
(Upper Jurassic, Germany)

Eric J. HILTON, Lance GRANDE & William E. BEMIS

Abstract

The morphology of †Coccolepis bucklandi is described based on newly prepared specimens. †Coccolepis is a genus
of small basal (i.e., non-neopterygian) actinopterygian fishes, historically included in the assemblage †“Palaeonis-
ciformes.” †Coccolepis bucklandi is one of the rarest taxa from Solnhofen, and its morphology is virtually unknown.
One of the most striking aspects of this taxon is the presence of thorn-like denticles that cover the entire external
surface of the dermal skeleton (e.g., dermal skull bones, scales, fin fulcra, and fin rays). The scales of †Coccolepis
also are unusual (although not unique) among basal actinopterygians in being thin and overlapping. †Coccolepis
bears an enlarged pectoral fin spine that is formed in part by fused fringing fulcra. The heterocercal caudal fin of
†Coccolepis is very much like that of most other basal actinopterygian fishes in that the upper lobe is covered
laterally with a field of rhombic caudal scales and the upper and lower lobes have basal fulcra. The lateral line
continues posteriorly onto the upper lobe of the caudal fin in a series of tubular ossicles ventral to the field of
rhombic caudal scales, similar to the condition of some members of Chondrostei (sensu GRANDE & BEMIS 1996).

Introduction

GARDINER (1993) estimated that there are more than 270 described genera of basal (i.e., non-neopterygian)
actinopterygian fishes, only eight of which contain living species. GARDINER (1967: 178) recognized four
divisions of Actinopterygii (Chondrostei, Holostei, Halecostomi and Teleostei) as being “grades of evolu-
tionary development rather than natural subdivisions,” and included all non-neopterygian actinoptery-
gians in “Chondrostei.” The largest subgroup within GARDINER’s paraphyletic “Chondrostei” was †“Palaeo-
nisciformes,” a group also now thought to be paraphyletic (e.g., PATTERSON 1982). PATTERSON (1982)
attempted to construct a monophyletic Chondrostei by limiting it to Acipenseriformes (sturgeons and
paddlefishes) and fossil taxa more closely related to them than to other actinopterygians. In his scheme,
Chondrostei formed a monophyletic group more closely related to Neopterygii (= gars, bowfins, and
teleosts) than to Cladistia (= Polypteriformes). BEMIS et al. (1997) and GRANDE & BEMIS (1996) added
to PATTERSON’s monophyletic Chondrostei with the addition of several Asian taxa (i.e., their †Peipia-
osteidae), and the Triassic †Birgeria, a genus historically allied to Acipenseriformes (e.g., ALDINGER 1937,
NIELSEN 1949, RIEPPEL 1992, although for alternative views see GARDINER & SCHAEFFER 1989 and
COATES 1999). GRANDE & BEMIS (1996: 104) proposed three synapomorphies for Chondrostei, with the
caveat that “Many additional taxa may eventually meet these criteria”. However, we feel that the morphol-
ogy of most taxa historically included in Chondrostei (e.g., by GARDINER 1967) remains insufficiently
known to allow for comprehensive comparative analyses, with a few notable exceptions (e.g., †Birgeria,
NIELSEN 1949; †Mimia and †Moythomasia, GARDINER 1984; †Cheirolepis, ARRATIA & CLOUTIER 1996;
†Coccocephalus, POPLIN & VÉRAN 1996; †Mesopoma, COATES 1993, 1999).

In this paper, we describe the morphology of †Coccolepis bucklandi AGASSIZ, 1843 from the Upper
Jurassic Solnhofen Formation in Germany, which is the type species of the genus. †Coccolepis has 12 nominal
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