CHAPTER 1.

INTRODUCTION

The morphology of the basicranial region of the skull is
generally believed to be one of the more reliable indicators of higher
level phylogenetic relationships within Mammalia. For this reason,
basicranial evidence features prominently in many of the classical
debates of mammalian evolution, including the origin of Mammalia
itself (Crompton and Parker 1978; Parrington 1979: Kermack et al.
1981: Crompton and Sun 1985), the interrelationships of the placental
orders (Cartmill and MacPhee 1980; MacPhee 1981; Novacek et al. 1983;
Novacek 1986: Wible 1987;), and the intraordinal phylogeny of many
groups (e.g Earﬂivura: Flower 1869, Hough 1941, Hunt 1974, Tedford
1976; Primates: Saban 1963, Szalay 1975, Cartmill 1975, MacPhee 1981;
"Insectivora”: Butler 1956, McDowell 1958, MacPhee 1981, Novacek 1986;
Rodentia: Wahlert 1974, Parent 1980; Artiodactyla: Whitmore 1953, Webb
and Taylor 1980, Coombs and Coombs 1982; Chiroptera: Novacek 1980).

The apparent propriety of bagicranial morphology as an
adumbrator of higher level mammalian gystematics is usually
"explained" in terms of one or more "gpecial" properties, of which the

following receive frequent mention: an intrinsic conservatism, usually

attributed to "strong genetic control”; physical and/or functional

isolation from the major "hotspots" of mammalian evolution (e.g., the

masticatory system, locomotory system); a lack of adaptive

gignificance on the part of many basicranial features; and a highly

directional mode of evolution, that guarantees the survival of

specialized morphologies, and which favours evolutionary parallelism

over reversion.

Material contained within this thesis represents a challenge to
the orthodox view of basicranial morphology. Drawing on arguments from
evolutionary theory, evidence from developmental biology, and a number

of incongruous examples from a comparative anatomical and ontogenetic



study of the basicranial region in the marsupial Order Diprutnﬂantial,
1 argue for a very different, "structural” perspective on basicranial
evolution, and urge an overall, more cautious approach to the

phylogenetic analysis of morphological data.

Background to a philosophical approach

My intention at the outset of the study was not to challenge
orthodoxy, but rather to pursue it through a "modern" cladistic
analysis of the basicranial region of the marsupial Order
Diprotodontia. As shall be covered more fully in a later section of
this chapter, living diprotodontians are remarkable diverse in both
morphology and ecophysiology, and include a number of highly aberrant
taxa (e.g., Tarsipes rostratus, the Honey Possum) . Partly because of
this diversity, the phylogeny of the group has long been controversial
(reviewed in deéail by Aplin and Archer 1987; included here as
Appendix IIT. Added interest is provided by the presence in late

Neogene fossil deposits of a number of wholly extinct taxa of aberrant
kind.

In general terms, Diprotodontia thus appeared ripe for a
"phylogenetic" overhaul using cladistic methodology. The choice of the
basicranial region for detailed investigation reflected the pivotal
role of basicranial evidence in many areas of mammalian systematics,

as indicated above.

The original emphasis on phylogenetic issues was further
encouraged by the results of an initial survey of basicranial
variation, based on adult crania of most kinds of diprotodontians.
From these early results, it appeared that at least one of the then
recognized families (Burramyidae sensu Kirsch 1968,1977) was
polyphyletic, and moreover, that a wholesale revision of suprafamilial
categories was probably in order. In November 1983 I presented a

version of this new phylogenetic scenario to the "Possums and Gliders"

1 Justification for use of this spelling (rather than the more familiar
Diprotodonta), is given by Aplin and Archer (1987).
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Symposium, held at the University of New England in Armidale?.
Interestingly enough, that venue also saw the first presentation by
Dr.P.Baverstock (then of the S.A.Museum) of the preliminary results of

a Microcompliment Fixation study of albumin (published as Baverstock
1984) .

In many respects, the two bodies of data (biochemical and
basicranial) were remarkably congruent. Both highlighted the polyphyly
of Kirsch's Burramyidae, and both identified essentially the same
suprageneric groupings among the remaining possums and gliders.
However, there were also several major points of disagreement. In
regard to the affinities of the enigmatic Honey Possum, Tarsipes
rostratus, 1 had interpreted the basicranial anatomy as indicative of
wlde phylogenetic separation from all other diprotodontians, a view in
keeping with Ki¥5ch's earlier serological results (1977). Baverstock's
data, in contrast, placed Tarsipes in close proximity to the species
of Petaurus and Acrobates. Placement of Acrobates near Petaurus Spp.
was likewise in stark conflict with my own conclusion that Acrobates

(with Distoechurus pennatus) was a distant relative of all other

groups of possums.

The striking inconsistencies between Baverstock's biochemical
data and my own basicranial evidence gave me cause to think long and
hard about many aspects of the basicranial evidence, about the
methodology of character analysis in cladistics, and ultimately, about
the philusﬂphicql basis of the comparative method (sensu Nelson 1970).
Out of the ensuing intellectual chaos, I have emerged with a number of
firm convictions regarding the science of Comparative Morphology. The
first is that Morphology as practised today is under serious threat as
a consequence of a mounting challenge against the pivotal concepts of
homology and1"part" (see below for definitions), and hence against the
broader Functionalist paradigm of contemporary Neo-Darwinism (Ho and
saunders 1979, 1984; Webster and Goodwin 1982; Hughes and Lambert

1984; O'Grady 1984). The second is that viable alternatives to the
current paradigm not only exist in the form of Structuralist

2 This vas published in Abstract form only; it is listed in the bibliography as
Aplin and Archer (1983).
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