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Scree weta phylogeography: surviving glaciation and implications
for Pleistocene biogeography in New Zealand

STEVEN A. TREWICK*
Department of Zoology
University of Otago
P. O. Box 56
Dunedin, New Zealand

*Present address:
Department of Plant and Microbial Sciences,
University of Canterbury, Private Bag 4800,
Christchurch, New Zealand.

Abstract The Pleistocene glaciation is thought to
 8.2%, whereas within-

lineage distances reached only 2.8%. The inferred
age of lineages and the striking phylogeographic
structure exhibited by D. connectens indicates that
it radiated in response to Pliocene mountain build-
ing. Maintenance of this structure is likely to relate
to the combined effects of mountain-top isolation
during Pleistocene interglacials and ice barriers to
dispersal during glacials. Two lineages are endemic
to the central South Island, an area regarded as spe-
cies poor due to glacial-extirpation of much of the
biota. It appears that D. connectens survived across
much of the South Island in a mosaic of ecological,
rather than one or few, regional refugia. The
Pleistocene biogeography of New Zealand in
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Fig. 1 Unrooted neighbour join
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ranges are extensive but ice was scarce during
glacials, dispersal across valleys would have been
possible when the alpine zone extended more widely
than today (McGlone 1988), resulting in the wide
distribution of lineage a (Fig. 1 ). The presence of
glaciers at the northern end of the Southern Alps may
have prevented gene flow between scree weta
populations in Marlborough and Nelson (lineages a
and c), as has been proposed for alpine grasshoppers
in the region (Peterson 1968). It would certainly have
limited exchange between Nelson and populations
further south.

The distinctiveness of the Marlborough and
Nelson lineages is also superficially consistent with
patterns attributed to range displacement by the
alpine fault (Heads 1998). However, the extent of
genetic divergence (less than would be expected over
the time frame of fault movement), and the pattern
of relatedness (the Nelson area lineage not being the
sister of the Southland/Otago lineages), strongly
contradict such an interpretation. During inter-
glacials and the post-glacial optimum at the start of
the Holocene, when the climate was warmer than in
modern times (Hendy & Wilson 1968; McGlone
1988), the ranges of scree weta populations would
have been much reduced, fragmented and restricted
to the highest peaks. Such conditions would have
resulted in lineage sorting (Avise 1994), local
extinction, and isolation of scree weta populations
in a mosaic of ecological refugia, as pertains today,
through the
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Modern montane habitats in the South Island are
considered to be more similar (more humid



Trewick—Scree weta phylogeography 297



298 New Zealand Journal of Zoology, 2001, Vol. 28

Morgan-Richards, M.; Gibbs, G. W. 1996: Colour,
allozyme and karyotype variation show little con-
cordance in the New Zealand Giant Scree Weta
Deinacrida connectens (Orthoptera:
Stenopelmatidae). Hereditas 125: 303-312.

Morgan-Richards, M.; Trewick, S. A.; Wallis, G. P. 2001 :
Chromosome races with Pliocene origins: evi-
dence from mtDNA. Heredity 86: 303-312.

Newnham, R. M.; Lowe, D. J.; Williams, P. W. 1999.
Quaternary environmental change in New Zea-
land: a review. Progress in Physical Geography
23: 567-610.

Ogden, J. 1989: On the coenospecies concept and tree
migrations during the oscillations of the
Pleistocene climate. Journal of the Royal Society
of New Zealand 19: 249-262.

Ogden, J.; Wilson, A.; Hendy, C.; Newnham, R. M.
1992: The late Quaternary

D
ow

nl
oa

de
d 

by
 [

M
as

se
y 

U
ni

ve
rs

ity
 L

ib
ra

ry
] 

at
 1

4:
45

 1
8 

D
ec

em
be

r 
20

12
 


