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The scales of Mesozoic actinopterygians

Hans-Peter SCHULTZE

Abstract

Cycloid scales (elasmoid scales with circuli) are a unique character of teleosts above the level of Pholidophorus and
Pholidophoroides. Cycloid scales have two layers. A bony layer, usually acellular, is superimposed on a basal plate
composed of partially mineralized layers of plywoodlike laminated collagen fibres. The tissue of the basal layer
is refered to here as elasmodin. Basal teleosts (sensu PATTERSON 1973) possess rhombic scales with a bony base
overlain by ganoin (lepidosteoid ganoid scale). Amioid scales (elasmoid scales with longitudinally to radially
arranged ridges or rods on the overlapped field) are found within halecomorphs. This scale type evolved more
than once within primitive actinopterygians and other osteichthyan fishes. It may have even developed twice
within halecomorphs, in Caturidae and Amiidae, from rhombic scales of lepidosteoid type. Some basal genera of
halecomorphs show remains of a dentine layer between ganoin and bone that is characteristic of actinopterygians
below the halecostome level. The Semionotidae placed at the base of the Halecostomi, exhibit scale histology
transitional between the palaeoniscoid and lepidosteoid scale type.

Introduction

Actinopterygians, from primitive Coccolepididae to advanced teleosts, are represented in the Solnhofen
lithographic limestone. These are fishes with rhombic and round scales. Ganoid scales of the lepidosteoid
type are found in the following fishes: semionotid Lepidotes and Heterostrophus, macrosemiids Histionotus,
Macrosemius, Notagogus and Propterus, ophiopsid Ophiopsis, caturids Furo and Brachyichthys, aspido-
rhynchid Belonostomus, pleuropholid Pleuropholis, and pholidophorid Pholidophorus. In contrast, ganoid
scales formed only of bone are found in the pycnodonts Eomesodon, Gyrodus, Gyronchus, Macromesodon,
Mesturus, Proscinetes, and the aspidorhynchid Aspidorhynchus. The pachycormids Asthenocormus, Hypsocor-
mus, Orthocormus, and Sauropsis have rounded ganoid scales with or without ganoine. These pachycormid
scales have radial striation on the overlapped field similar to the radially arranged ridges of amioid scales.
Amioid scales (round scales with radially arranged ridges or rods) are characteristic of the amiids Liodes-
mus and Urocles, the caturids Caturus, Amblysemius, the oligopleurid lonoscopus, the teleost sensu lato Eury-
cormus (SCHULTZE 1966) and the halecostome incertae sedis Atacamichthys (ARRATIA & SCHULTZE
1987). The palaeonisciform Coccolepis also has scales which resemble amioid scales. Most teleosts (e.g.,
Allothrissops, Anaethalion, Ascalabos, Daitingichthys, Eichstaettia, Leptolepides, Orthogonikleithrus, Pachythris-
sops, Tharsis, Thrissops) have round scales with circuli (cycloid scales). An advanced derivative of the scale
type are those with ctenii (ctenoid scales).

SCHULTZE (1966) described the morphology and histology of actinopterygian scales. In recent years,
MEUNIER and colleagues have published a series of papers on the histology of extant and fossil actinop-
terygian scales. It may be worthwhile to combine these new results in a phylogenetic context with what
is already known of their histology.
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