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Placoderm anatomy and phylogeny:
new insights

Daniel GOUJET & Gavin C. YOUNG

Abstract

New specimens of acanthothoracid placoderms and related forms (Romundina, Murrindalaspis, Brindabellaspis) are
described, illustrating aspects of placoderm anatomy in the assumed basal branch according to a working
hypothesis of placoderm interrelationships. It is proposed that two median dorsal plates may be primitive for
placoderms, this being the defining difference to the osteichthyan shoulder girdle in creating a rigid ring of bones
for the placoderm dermal neckjoint. One pectoral fin articulation, an anterior insertion for the internal rectus extra
ocular muscle, and two abducens innervated eye muscles, may be primitive for placoderms, and for the Gnatho-
stomata.

Introduction

In 1995 GOUJET & YOUNG presented a parsimony analysis of placoderm interrelationships using a data
matrix of 49 characters for 14 taxa (including a hypothetical ancestor). A first assumption of that analysis
was that placoderms were a monophyletic group. A second assumption concerned the polarisation of
character states using a hypothetical ancestor as an outgroup, given that the issue of an appropriate real
outgroup depended on the relationships of the Placodermi within the Gnathostomata, which could not be
clearly resolved.

Since 1995, a number of new features have been described in various placoderms, early osteichthyans,
and chondrichthyans, which impinge on two major questions: interrelationships within the Placodermi,
and the relationship of placoderms to other groups. In this paper we update our earlier discussions in the
light of the new data since 1995, and present some new evidence from several placoderm groups, in
particular new information on the morphology of members of the order Acanthothoraci and related taxa
(Romundina, Brindabellaspis, Murrindalaspis). The Acanthothoraci is one of the earliest placoderm groups to
appear in the fossil record, and their basal position within our working hypothesis of placoderm interre-
lationships (Fig. 1) means that new information on this group can be relevant to both of the major questions
just outlined.

Placoderm synapomorphies

As discussed by GOUJET (2001: 210), seven well-defined major placoderm subgroups can be recognised,
and these can be united on the following five features supporting monophyly of the Placodermi as a whole:
1. an exoskeletal shoulder-girdle forming a rigid ring encircling the trunk, and articulating with the skull

through a paired dermal neckjoint;
2. a distinctive pattern of dermal bones in the skull roof and cheek cover;
3. simple jaws with only two or three pairs of bony tooth plates;
4. a special type of opercular suspension, comprising a dermal submarginal plate connected directly to

the braincase via a cartilage of presumed hyoid arch derivation;
5. a special hard tissue, semidentine, in the dermal bones.
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