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The renaissance of plate tectonics 
(Wegener, 1915), the growth of Hennigian 
systematics (Hennig, 1950), the development 
of molecular dating methods (Zuckerkandl 
and Pauling, 1962; Hillis et al., 1996) and 
the emergence 
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FIGURE 1. Map of New Zealand, showing displacement of South Island landmasses as a result of displacement 
along the Alpine Fault over a 25-MY period (after Kamp, 1992). The approximate position of the current coastline is 
shown on all maps. The black area represents the distribution of a hypothetical taxon fractured by this movement. 

cluster in the south (Otago, Southland; east 
of the fault) (his Figs. 2-7). Heads ar- 
gues that this biological disjunction along 
the Alpine Fault is a reflection of the an- 
cient but ongoing vicariant process of lat- 
eral plate displacement, as opposed to the 
recent eradication of central populations by 

FIGURE 2. Map of South Island, New Zealand, show- 
ing maximal extent of Pleistocene glaciations (black) 
and river gravel aggradation (gray) (after Suggate et al., 
1978). 

glaciation: Previously continuous distribu- 
tions have been torn apart by northeast 
versus southwest tectonic movement. The 
purpose of this paper is to examine Heads' 
contention critically and suggest some ways 
of resolving the debate. 

NINE PROBLEMS WITH HEADS (1998) 
1. Disjunct Distributions Generate Rather 

than Distinguish Hypotheses 
The method of Heads (1998; henceforth 

Heads98) involves solely collation of dis- 
tribution maps. However, disjunct distribu- 
tions alone cannot be used to support al- 
ternative hypotheses. The two quite distinct 
processes of vicariance through lateral plate 
movement and eradication by glaciation are 
alternative explanations for the same pattern 
of disjunct distributions. Heads98 carries out 
no data analyses, nor makes any prediction 
that could distinguish the two processes. His 
approach is rhetorical rather than scientific. 

2. Disjunct Taxa Used as Examples Are 
Mainly Conspecifics 

Heads98 tells us that: "Disjunct taxa at 
different ranks from subspecies to family 
(Pleurophascaceae [monotypic moss fam- 
ily], Nothofagaceae [southern beech]) were 
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observed" (p. 165; [our brackets]). The fig- 
ure legends suggest, however, that the 
great majority of disjunct distributions in- 
volve conspecifics. Judging by the Linnaean 
nomenclature in the legends, 51 cases are 
within species, 4 are within species group or 
complex, 1 is within subgenus, and the re- 
maining 16 are within genera. Indeed, we can 
see no mapped examples that involve dis- 
junction higher than the species level. Of the 
51 within-species disjunctions, 5 are within a 
form, variety, or subspecies. 

It has long been recognized that one can- 
not equate taxonomic rank across different 
groups. For example, humans and chimps 
(originally placed in different families) are 
about as genetically distinct as sibling species 
of some groups such as Drosophila (King and 
Wilson, 1975). For mainly this reason, some 
authors have suggested rescaling Linnaean 
classification along molecular lines (Avise 
and Johns, 1999), whereas others go further 
and advocate abolishing taxonomic rank al- 
together (Mishler, 1999). Although morpho- 
logical evolution can proceed at quite differ- 
ent rates across taxa (Simpson, 1944; Cherry 
et al., 1978; Larson, 1989), we think it highly 
unlikely that the majority (71%) of sister 
taxa in this study should remain conspecific 
(as implied by the absence of even subspe- 
cific notation) after an independent evolu- 
tionary history of 25 MY. For most groups, 
the average duration of an entire genus 
in the fossil record is far shorter (Stanley, 
1979). Invoking gene flow across the gap 
to explain taxonomic cohesion is problem- 
atic (Ehrlich and Raven, 1969) and requires 
an explanation for the absence of interven- 
ing populations. We feel that the large ma- 
jority of these examples are more likely to 
represent recently disrupted distributions (in 
some cases, maybe clines) rather than vi- 
cariant distributions dating from the early 
Miocene. 

We are unclear what Heads98 means by 
his statement that family-level disjunctions 
were observed (Pleurophascaceae, Nothofa- 
gaceae). In the 
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6. Dispersal Is Invoked Only When It Fits the 
Hypothesis 

Heads readily invokes range expansion 
to explain distributions that cross the fault 
(his Figs. 3-4), but ignores the longer-term 
implications of this process (1998:170). To 
keep pace with geological movement of 
480 km over 25 MY requires only an aver- 
age of 19 mm of organismal "dispersal" per 
year. This rate of spread should present lit- 
tle challenge to even a plant with no means 
of seed dispersal. Conversely, the major im- 
pacts of glaciation may have been felt un- 
til -14,000 years ago (the end of the last 
glacial period), so any disjunction caused 
by local extinction might well persist to the 
present. Under the glacial extirpation model, 
one might expect closure of gaps at a rate 
proportional to the ability of the species to 
expand its range. Thus, where habitat al- 
lows, species with great dispersal potential 
might already have continuous distributions, 
whereas others may have expanded their 
range only minimally. This latter case has 
been made for Nothofagus (Leathwick, 1998) 
and as a more general prediction 

http://www.jstor.org/page/info/about/policies/terms.jsp


POINTS OF VIEW 

We are not suggesting that dispersalist (in 
this case, genetic cohesion/connectedness 
until the Pliocene or Pleistocene) explana- 
tions are preferable to vicariant ones in bio- 
geography. Again, to the contrary, to assume 
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always appear. Robust answers to phylogeo- 
graphic questions ultimately require a mul- 
tispecies approach (Schneider et al., 1998), 
and endemic invertebrate groups offer sev- 
eral advantages: They are phylogenetically 
numerous and diverse, are often abundant 
as organisms, and have a wide range of 
vagilities and ecologies. Although initial 
phylogeographic studies tended to focus 
on vertebrates (Avise, 1998, 2000; Taberlet 
et al., 1998), the broader information con- 
tent of invertebrate groups is now begin- 
ning to be tapped (Emerson and Wallis, 1995; 
Roderick and Gillespie, 1998; G6mez-Zurita 
et al., 2000; Juan et al., 2000; Trewick 2000; 
Trewick et al., 2000; Buckley et al., 2001). 
Finally, using the al.45
(et )Tj
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