APPENDIX IV

A STATISTICAL METHOD FOR THE QUANTIFICATION OF CHARACTER "COVARIANCE"
! IN DISCRETE CHARACTER DATA

One of the most widely agreed but frequently ignored tenets of
comparative morphology is that characters or traits generally do not
evolve independent of each other, but rather behave as members of sets
or "character complexes". One oft-cited example concerns the mammalian
dentition, wherein cusps and crests on the upper and lower molar teeth
must change simultaneously during evolution, so as to preserve precise
occlusal relations and hence functionality.

To a phylogeneticist, the potential existence of such
"character correlations" means that any simple tally of similarities
between two taxa may be an inflated estimate on account of the
repeated counting of inter-related elements of one or more functional
or ontogenetic "character complexes™. Not suprisingly then, it is a
basic prerequisite of quantitative methods of phylogeny estimation
(such as Parsimony, Compatability and Maximum Likelihood Methods),
that the characters employed in the analyses are independent of each
other, i.e. that change in any one character is not likely to entail a
change in any other character. How this might be determined a priori
has been unclear, however, and the requirement has rarely, if ever,
been satisfied.

The Structural approach to morphology puts a very different
perspective on the issue. Under this paradigm, the phenomenon of
character covariance is but one facet of organismic integration - an
intrinsic property of all organisms. Rather than being regarded as a
problem to be avoided or anulled, character correlations are thus
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identified as an all pervasive component of morphology and moreover,
as the very key to the understanding of form.

Previous attempts to detect and eliminate potential character
"correlations" have been of two kinds. The first, is exemplified by
Hecht's (1976) theoretical constructions and Archer's (1982) analysis
of thylacinid-borhyaenid affinities. In Archer's words,

"if, in related taxa, it is possible to find a feature
evolving independently, that feature should be treated as
a separate character in each of the related
taxa."(1982:451).

As justification for this position, Archer argues that to find
such a case of non-concordant change in character states is to
“"demonstrate their separate genetic control". There are two problems
with this argument. The first is that it depends very much upon the
Neo-Darwinian notion of "genes for parts"™, which, as I argued in
Chapter 1 of the main text, is inconsistent with available evidence.
The second is that the "all or nothing" approach to character
correlation would seem to be inconsistent with the modern Neo-
Darwinist emphasis on polygeny and pleiotropy, and the related,
quantitative genetic approach to morphology.

The second approach to the analysis of character correlation is
exemplified by Olsen and Miller's (1958) classic study of
"Morphological Integration”". Here, the complex interrelations of
characters were examined in a quantitative manner using statistical
methods of correlation analysis.

As recognised by Olsen and Miller and many subsequent workers,
the methods they proposed are applicable only where the study sample
can be regarded as a valid statistical sample of some wider
population. When the sample under study is drawn from a single
biological population or species, such a condition may be met, and the
method can be a powerful tool (e.g., Atchley et al.1985). By contrast,
when the sample draws upon members of more than one taxon, the
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