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Abstract

Most research on the biological effects of Pleistocene glaciation and refugia has been
undertaken in the northern hemisphere and focuses on lowland taxa. Using single-strand
conformation polymorphism (SSCP) analysis and sequencing of mitochondrial cytochrome
oxidase I, we explored the intraspecific phylogeography of a flightless orthopteran (the
alpine scree weta, 

 

Deinacrida connectens

 

) that is adapted to the alpine zone of South
Island, New Zealand. We found that several mountain ranges and regions had their own
reciprocally monophyletic, deeply differentiated lineages. Corrected genetic distance among
lineages was 8.4% (Kimura 2-parameter [K2P]) / 13% (GTR + I + 

  

ΓΓΓΓ

 

), whereas within-
lineage distances were only 2.8% (K2P) / 3.2% (GTR + I + 

  

ΓΓΓΓ

 

). We propose a model to explain
this phylogeographical structure, which links the radiation of 

 

D. connectens

 

 to Pliocene
mountain building, and maintenance of this structure through the combined effects of
mountain-top isolation during Pleistocene interglacials and ice barriers to dispersal
during glacials.

 

Keywords

 

: alpine, COI, mitochondrial DNA, New Zealand, phylogeography, Pleistocene
glaciation

 

Received 23 September 1999; revision received 12 November 1999; accepted 12 November 1999

 

Introduction

 

Biologists live and work in what is in effect an interglacial.
The 10 000 years or so since the end of the last glacial is
a period similar in duration to each of the 20 or so
interglacials of the Pleistocene (Stevens 1981; Cooper &
Millener 1993). This brings an immediacy to the study
of the evolutionary effects of the Pleistocene glacial
epoch, which has stimulated considerable research interest
in the field. Studies of the impact of such widespread and
recent events reveal not only the nature of the world today
but provide an insight into more ancient evolutionary
processes.

Although the physical effects of the Pleistocene glacials
were global, they were expressed in different ways region-
ally (Webb & Bartlein 1992; Cox & Moore 1993). Bio-
logical response to glacial–interglacial cycling appears to
vary with locality and taxa (Jaarola & Tegelström 1995;

Hewitt 1996; Zink 1996; Roy 1997; Taberlet 

 

et al

 

. 1998;
and references therein). Most studies of the biological
effects of glaciation have been concerned with northern
hemisphere regions where the last glacial epoch involved
southward extension of continuous ice sheets. This ice
erased biota from many regions of northern Europe and
North America and forced southward range movement
as climate patterns shifted (Comes & Kadereit 1998). In
western Europe, for instance, several studies have
indicated the existence of refugia where the biota became
isolated between the advancing ice front and the Mediter-
ranean Sea (see for examples: Comes & Kadereit 1998;
Lunt 

 

et al

 

. 1998; Taberlet 

 

et al

 

. 1998). The final recession of
ice sheets (

 

≈

 

 14 000 years ago) opened up extensive areas
that were recolonized from the refugia. The phylogeo-
graphical effects of Pleistocene glaciation were, however,
more complex owing to the cycling of multiple glacial
and interglacial episodes.

In the southern hemisphere, the distance of the southern
continents from the south pole and the circumpolar current
prevented extension of ice sheets from Antarctica to other
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