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Bony fishes and tetrapods (mammals, birds, reptiles and amphibians) make up of the largest 
group of vertebrate that possesses true bony skeleton, called osteichthyans. Andreolepis is the 
oldest known osteichthyans from the Late Silurian, 420 million years ago. It is undoubted that 
the body plan of Andreolepis will shed light on the origin of osteichthyans. 
 
In contrast to the diversity and success today, the first osteichthyan fishes were rare creatures 
that swam quietly as the background of other prehistoric fishes. Therefore, the ancestors of 
osteichthyans are poorly known. Fortunately, a mass of phosphatic microremains of dermal 
skeleton, such as scales, spines, teeth and bones, can be extracted from the rocks by chemical 
methods. Andreolepis is thus known from isolated scales and fragments of bones. Its dentary 
exhibits incipient osteichthyan characters.  
 
With increased interest on Andreolepis and increased scale collection from Gotland, Sweden, 
a scale squamation model of Andreolepis was tentatively established herein. Squamation 
refers to the type or degree of scales on the surface of an organism or structure. The scales of 
Andreolepis and other earliest osteichthyans are thick and rhombic, differing from the thin and 
rounded scales of modern teleosts and lungfishes. The rhombic scales are equipped with 
specific interlocking devices, for instance, the peg-and-socket articulation, to articulate each 
other. It forms a heavily armored scale-jacket that was supposed to facilitate the extreme of 
body curvatures. Since different body parts suggest to different strain during swimming, the 
degree of articulation and then the morphology of scales from each body region are distinct. 
 
The scales of Andreolepis, which show a great deal of variation, was classify into ten scale 
types by landmark-based geometric morphometrics. This method captures the variation in 
shape but in size, and allows structural, functional, developmental and evolutionary 
interpretations. Compared with other taxa, each scale type was assigned into particular body 
areas, from head, trunk to tail and fin, on the basis of functional morphology analysis. Thus, 
the scale arrangement that can be only seen in articulated specimen was hypothesized from 
detached scales. 
 
In Andreolepis scales, the articulation apparatus are less developed, which represents the 
primitive state of osteichthyans. The squamation of Andreolepis already displays a consistent 
pattern of scales distribution with its descendents. Along with the scale data of other basal 
osteichthyans, it indicated that the early evolution of rhombic scales is to develop different 
interlocking devices independently. During the early divergence of osteichthyan fishes, the 
scale-jacket might become more adapted to vigorous movements in prey-capture and mating 
actives. 
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