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The fin rays and two types of scales (enlarged and regular) of the Devonian

sarcopterygian Eusthenopteron foordi are redescribed using light, scanning and

transmission electron microscopy. The fin rays consist of lepidotrichia composed of

ossified, jointed and branched segment pairs. The basal segments are cylindrical, but more

distal elements are crescentic in section. The distribution of Sharpey’s fibres varies along

the lepidotrichia. In the proximal segments, lateral bundles form a belt connecting

adjacent hemisegments. In the distal segments, thin bundles are restricted to the area

facing the fin surface. Both enlarged and regular scales have a similar spatial organisation.

They are composed of a superficial highly mineralised layer covering a thick basal plate

where the fibrils are distributed in superimposed strata forming a plywood−like structure.

Nevertheless, the enlarged and regular scales differ in their shape, in the mineralised

tissues of the superficial layer, and in the organisation of the plywood−like structure. The

superficial layer of the enlarged scales is composed of parallel−fibered bone covering a

deeper layer of woven−fibered bone. The basal plate is made of an orthogonal

plywood−like structure. The thin, lamellar, imbricated regular scales display the

characteristics of elasmoid scales. The mineralised tissue forming the superficial layer

resembles that of extant teleost scales. In the basal plate, the twisted plywood−like

structure is composed of closely packed fibrils that are preserved down to the

ultrastructural level owing to the persistence of bridges connecting the fibrils. The

enlarged and the regular scales of Eusthenopteron foordi do not present superficial

odontodes, in contrast to ancestral thick rhomboid scales. The disappearance of

enamel/enameloid and dentine may be related to the evolutionary trend towards a

lightening of the dermal skeleton that would improve the swimming abilities of the

animal. The characteristics of the dermal skeleton of Eusthenopteron foordi support the hypothesis that

this process began early in osteichthyans.
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