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Fig. 1 — New Zealand localities where tree weta were collected for this study. Two spemes were
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Weta were killed using ether and immediately dissected. Tissue from the malpighian
tubules and femur muscles was removed, blended with an equal quantity of distilled water,
and %tored at —80°C unt11 required for electrophorem All %pec1mens were %tored in ethanol
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Starch gel electrophoresis techniques followed those of Allendorf et al. (1977). Tissue was
tramferred by a t1lter paper w1ck toa 12.5% horizontal starch gel Direct current was apphed
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Abbreviation Buffer
Enzyme system and EC number No.of loci  Tissue system
Aspartate aminotransferase Aat2.6.1.1 2 T B
Adenylate kinase Ak 2743 1 M A
General protein Gp nonspecific 1 M A
Glucose-phosphate isomerase Gpi5.3.1.9 1 M A
b-Glucoronidase Gus 3.2.1.31 1 M A
Hexokinase Hk27.1.1 2 M A
Isocitrate dehydrogenase Idh 1.1.1.27 2 T B
Lactate dehydrogenase Ldh 1.1.1.27 2 T B&C
Malate dehydrogenase Mdh 1.1.1.37 2 T B
Malic enzyme Me 1.1.1.40 2 T D
Menadione reductase Mnr1.65.2 1 T C
Peptidase Pep 3.4.-.- 4 M A
Phosphogluconate dehydrogenase  Pgd 1.1.1.44 2 T D
Phosphoglucomutase Pgm 5422 2 T B
Superoxide dismutase Sod 1.15.1.1 1 M B

Tissue: M = muscle; T = malpighian tubule.
Buffer systems A: Gel — 0.03M Tris, 0.005M citric acid, pH 8.5; Electrode — 0.06M lithium hydroxide,
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acid, pH 6.0; Electrode — 0.04M citric acid, pH 6.1. pH of both buffers adjusted with N-(3-aminopropyl)-
morpholine. C: Gel — 0.076M Tris, 0.005M citric acid, pH 8.7; Electrode — 0.3M boric acid, 0.06M
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Fig. 2 — Neighbor-joining tree (Saitou and Nei 1987) using Cavalli-Sforza and Edwards (1967) arc
distance from 26 loci for 18 populations of Hemideina. Branch lengths are proportional to genetic
distances.

Table 3 (contd)

H. H. fem-
H_crassideng H.c.c n.sn  thoracica orata

locus 1 2 3 4 5 6 7 8 o9 10 1t 12 13 14 15 16 17 18

Pep-3
(a) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 —
b - - - - - - - - - - - - - - - - - 100
Pgd-1
(a) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.87 1.00 1.00 1.00 0.25 1.00 0.50 1.00 —
b - - - - - - - - - - - - - - - 050- -
¢c) - - - - - - - - - 013- - - 075- - - -
@d - - - - - - - - - - - - - - - - - 100
Pgm-1
@ - - - - - - - - - = = - = - 1.00 1.00 0.750.25
(b) 1.00 1.00 1.00 1.00 - 100 - - - - - - 1.00 - - - 025075
e - - - - - - - - - = - - - 100 - - - -
d - - - - 100~ 1.00 1.00 1.00 1.00 1.00 1.00 - - - - -~ -
Pgm-2
@ - - - - = - - - - = - - = - 1.00 1.00 — 1.00
(b) 050 - - - - 1.00 - 0.17 050050100 100 - - - - - -
cy - - - - - - - - - - - - = - = = 1.00 —
(d) 0.50 1.00 1.00 1.00 1.00 - 1.00 0.83 0.50 050 - - 100100- - - -
H

0.058 0.00 0.033 0.029 0.078 0.00 0.013 0.00 0.016

0.00 0.00 0.023 0.032 0.052 0.015 0.019 0.045 0.018
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Allozyme variation is conservative, reflecting at most 30% of the underlying DNA
variation (Lewontin 1974). Thus the data obtained in this study are conservative and almost
certainly underestimate the level of divergence among study populations. We make our
assessments below by analysing the level and pattern of divergence in allozyme variation,
realising that no single species definition is sufficient to deal with every population.

Hemideina crassidens

Levels of populatlon dlvergence among all populatlons now a551gned to H. crassidens are
1 -

majority of samples are small, more than half of the clusters in the neighbor-joining tree (Fig.
2) group samples from geographically proximate locations together, a result which gives us
confidence in this analysis. The Stephens Island population and those from Mt Holdsworth
and Mt Arthur fit into the geographical structure of H. crassidens. All genetic variation in
these populations is in the form of allele frequency differences. The parapatric populations of
H. crassidens show in many cases less divergence from the Stephens Island tree weta than
they do from each other.

The Stephens Island weta

The Stephens Island weta shows limited morphological divergence from other populations of
H. crasszdem (this study, Field 1978; Ramsay pers. comm. 1992). For this reason, some
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distinct. This view could be supported by the Evolutlonary Spemes Concept but because no
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crassidens studied. It came from the most eastern collection site, and from initial searches it
now appears to be isolated from other H. crassidens populations. The extent of the genetic
differentiation of this weta from H. crassidens is equivalent to the differentiation separating
H. thoracica and H. crassidens. The differentiation includes three fixed differences and
unique alleles, which we believe warrant its recognition as a separate species under both the
Evolutionary and Phylogenetic Species Concept. Despite apparent opportunity in the recent
past for interbreeding with H. crassidens, this species has maintained a high level of genetic
differentiation and therefore may also be a separate species under the Biological Species
Concept. It is formally described by Morgan-Richards (in press).

ACKNOWLEDGMENTS

This study was supported in part by grants from the Department of Conservation and the
Internal Grants Committee, VUW. For the capture of animals we thank: Jan Allen, Paul
ER YRR UNT LR PRIV S S L A TR P Reof t e L E S T S Y S—







