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Table 1 - Sample locations of the tree weta used in this study and the sample sizes

Longitude & Sample
Population Species Locality Region1 Latitude size

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

H. crassidens
H. crassidens
H. crassidens1

H. crassidens
H. crassidens
H. crassidens
H. crassidens
H. crassidens
H. crassidens
H. crassidens2

H. crassidens
H. crassidens
H. c. crassicruris
H. n. sp.
H. thoracica
H. thoracica
H. thoracica
H. femorata

Harihari
Hokitika
Mt Arthur
Picton
Maud Island
Wellington
Paremata
Kapiti Island
Lake Pounui
Mt Holdsworth
Mangaweka
Mt Taranaki
Stephens Island
Raukawa
Mt Taranaki
Lake Taupo
Lake Wai hopo
Kowhai Bush

WD
WD
NN
SD
SD
WN
WN
WN
WA
WA
RI
TK
SD
HB
TK
TO
ND
KA

170°27'43°03'
171°00'42°46'
172°46'41°12'
174°01'41°18'
173°54'41°02
]74°48'41°15'
I74°53'41°O6'
174°56'40°51'
175°07'41°21'
175°29'40°54'
175°48'39°49'
174°06'39°16'
174°00'40°40'
176°37'39°44'
174°07'39°20'
176°04'38°45'
173°03'34°46'
173°36'42°23'

3
1
4
2
4

25
4
5
3
4
1
8

20
4
3
2
5
5

1. Region codes: HB = Hawkes Bay, KA = Kaikoura, ND = Northland, NN = Nelson,
RI = Rangitikei, SD = Marlborough Sounds, TK = Taranaki, TO = Taupo, WA = Wairapa,
WD= Westland, WN = Wellington.
2. Collected from a location where Salmon ( 1950) identified H. brevaculea

We therefore undertook an analysis of allozyme variation of tree weta from thirteen sites
including Stephens Island, with the aim of establishing whether the weta on Stephens Island
should be viewed as a separate species, and also to determine whether H. brevaculea exists as
a distinct entity, parapatric or sympatric with H. crassidens, at the sites from which Salmon
(1950) described it.

MATERIALS AND METHODS

Between 1989 and 1994 a total of 103 weta were collected from 17 locations (Table 1). Five
purported species of Hemideina were sampled, including H. thoracica and H. femorata
which were used as out-groups. Sample sizes were usually small (1-8); generally large
numbers of individuals are not required to determine species status using allozyme data even
between closely related species such as chimpanzees and humans, so long as a reasonably
large number of genetic loci are used (Sarich 1977).

Tree weta were collected from Mt Holdsworth (Tararua Ranges) and from near Mt Arthur
in the hope of obtaining specimens of H. brevaculea. Weta from these localities fit the
descriptions for both H. crassidens and H. brevaculea, the only distinctions being that
females of the latter have "very short [ovipositors], only about one-fifth length of body" and
minute retrolateral apical mid-femur spines (Salmon 1950). Since all immature female tree
weta comply with this description, we deemed them to be H. crassidens until proven
otherwise. Thus in the following text all specimens from the H. brevaculea locations are
refered to as H. crassidens. The most northern population of H. crassidens sampled was Mt
Taranaki where it is was sympatric with H. thoracica (Fig. 1). OneTre o ( ar) T0 Tc(lS13jETBT3 Tr0.000 0.000700 rg69 Tc(d) Tj3.089 Tw0.107 Tc( Tz/F0 9.000 Tf0 Ts0.032 Tc(refere) 7212) Tj0.000 Tc(') TjETBT3 Tr0.000 0.000 0.0.120 11initiTjETBT3 Tr0.000 0.00eci 0.000 r000 Tc(n0 Tu2.922 Tw0.050 Tc( t) Tjcte) Tj000 Tc(e) Tj0.813 Tw0.091 Tc0 0.te) Tj0c(e) Tj( crassidens) Tj4.41etid ar05.12 =e Tz/F0 9.000 Tf0 Ts-0.646 Tc(1) Tj61000 Tc(e) Tj0.718 Tw0.067 Tc( wet) Tj0.000 T0.000 T
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Fig. 1 - New Zealand localities where tree weta were collected for this study. Two species were
collected from Mt Taranaki, numbers are those used in table 1. • = H. crassidens, A = H. thoracica,
• = H. femorata)
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Table 3 - Allele frequencies and unbiased estimates of average heterozygosity, H (Nei,
1978), for 18 populations of tree weta, (populations as in table 1)

H. H. fem-
H. crassidens H. c.c. n. sp thoracica orata

locus 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Ak
(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) - - - - - - - - - - - - - - - - - 1.00
Gpi
(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) - - - - - - - - - - - - - 1.00 -
Hk-1
(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 ) - - - - - - - - - - - - - - - - - 1 . 0 0
Hk-2
(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) - - - - - - - - - - - - - - - - - l.OO
Idh-2
(a) 1.00 1.00 1.00 1.00 1.00 0.98 0.75 1.00 0.67 1.00 1.00 1.00 1.00 1.00 - - - 1.00
(b) - - - - - 0.02 0.25 - 0.33 - - - - - - - - -
(c) - - - - - - - - - - - - - - 1.00 0.25 1.00 -
(d) - - - - - - - - - - - - - - - 0.75 - -
Ldh-1
(a) - - - - - 0 . 1 8 - 0 . 7 0 0 . 2 5 0 . 3 3 - 0 . 8 0 - - - - - -
( b ) 0 .25 - - - - 0 .74 0 .13 0 .20 - 0 .67 - 0 .10 - 1.00 1.00 1.00 1.00 -
(c) 0 .75 1.00 1.00 1.00 0 .75 0 .06 0 .87 0 .10 0 . 2 5 - - - 0 . 9 8 - - - - 1.00
(d) - - - - 0 .25 - - - - - 1.00 - 0 .02 - - - - -
(e) - - - - - 0 .02 - - 0 .50 - - 0 .10 - - - - - -
L d h - 2
(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
(b) - - - - - - - - - - - - - 1.00 1.00 1.00 1.00 -
Mdh-1
(a) 1.00 1.00 1.00 1.00 1.00 0.98 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) - - - - - 0.02 - - - - - - - - - - - -
Mdh-2
(a) 1.00 1.00 1.00 1.00 1.00 0.96 1.00 1.00 1.00 1.00 1.00 1.00 0.82 1.00 -
(b) - - - - - 0.02 - - - - - - 0.18 - - - - -
(c) - - - - - - - - - - - - - - 1.00 1.00 1.00 -
(d) - - - - - 0.02 - - - - - - - - - - - 0.30
(e) - - - - - - - - - - - - - - - - - 0.70
M e - 2
(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) - - - - - - - - - - - - - - - - - 1.00
Mnr-1
(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) - - - - - - - - - - - - - - - - 1.00-
Pep-1
(a) 1.00 1.00 1.00 1.00 0.75 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) - - - - 0.25 - - - - - - - - - - - - 1.00
Pep-2
(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) - - - - - - - - - - - - - - - - - 1.00
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Table 4 - Pairwise genetic
Nei'

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

distances between 18
's (1978) unbiased genetic distance

Populations

Harihari
Hokitika
Mt Arthur
Picton
Maud I
Wellington
Paremata
Kapiti I
Lake Pounui
MtHoldsworth
Mangaweka
Mt Taranaki
Stephens I
Raukawa
Mt Taranaki
Lake Taupo
Lake Waihopo
Kowhai Bush

1

0.118
0.118
0.118
0.246
0.151
0.230
0.240
0.253
0.247
0.294

197811

0.24

0.24

s1
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Table 5 - Comparison of tree weta from Stephens Island with those from Wellington using
three morphological characters using Student t-tests for separate populations (separate
variances), P = probability that the mea
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that had genetic characters significantly different from those of all the other populations of//.
crassidens studied. It came from the most eastern collection site, and from initial searches it



312 Journal of The Royal Society of New Zealand, Volume 25, 1995

Patton, J. L.; Smith, M. F. 1989: Population structure and the genetic and morphological divergence
among Pocket Gopher species (genus Thomomys) In Otte, D.; Endler, J. A. (Eds) Speciation and Its
Consequences, pp.284-306. Sinauer Associates, Inc. Massachusetts.

Ramsay, G. W.; Bigelow, R. S. 1978: New Zealand wetas of the genus Hemideina. The Weta (News
Bulletin Entomological Society of New Zealand) 1. 32-34.

Saitou, N.; Nei, M. 1987: The neighbor-joining method: a new method for reconstructing phylogenetic
trees. Molecular biology and evolution 4: 406-425.

Salmon, J. T. 1950: A Revision of the New Zealand Wetas Anostostominae (Orthoptera:
Stenopelmatidae.) Dominion Museum Records of Entomology 1(8): 121-177.

Salmon, J. T. 1954: A Key to the Tree and Ground Wetas of New Zealand. Tuatara 6:19-23.
Sarich, V.M.I 977: Rates, sample sizes, and the neutrality hypothesis for electrophoresis in evolutionary

studies. Nature 265: 24-28.
Sneath, P. H. A.; Sokal, R. R. 1973: Numerical Taxonomy. Freeman, San Francisco.
Swofford, D. L.; Se6:192sD 265: w( 265:) Tj-0.291 Tw/F0 9.01( elw-0.2470.000 Tw99.000 T3s) Tj0.81y0-0.045 Tc( Sokal) Tj031918 Tw-011uOSYS-.000i68.16097,pcaa4.7467Nth20tbvETR-20.144(w) Tj0.571 T470.000 TaiTc( Francisc re000 T04m( 265: Tj1.222 Tw-0.357 Tc( fo) Tj0.000 Tc(21.68851g8hoks124-8 Tw0.0 N000 T04m( 265: T7086 Tc( sampl) Tj0.000 Tc(e) Tj0.17ra7onb40 Tc(e) Tj0.17ra7onb40 Tc(e) Tj0.17ra7onb40 TTw-0.20 Td0.000 Tw99.000 Tz/F0 9.000 Tf0 48-0.032 Tc(Stenopelmatidae.) Tj0.000 Tc()) Tjjx0560analy) Tj0.000 Tc(n) Tj0.162 hoks124-48Tc( Ne) Tj0.000 Tc(w) Tj03 Tr312 Tw/Fw) Tj0.Y6eV6 Tc( sampl) Tj0.000 Tc(em07 Tw-0.07S) Tj1.575 Tw-0.052 Tc( Se6:192sD000t.830 Tw(6( sampl9 Tw-0c432 Tw0.h71.245 Tw7S) Tjp0.063 Tc( structur) Tj0.000) Tj: Tj1.220.101 Tc.000 0husetts.) TjETTc(n) Tjm07 Tw-026-0.139 Tc( th) Tj0.000 Tc(e) 3) Nature Taxonomy. The 1-00 0.000 rgheredi.S4w-7 Tj0.000 Tc(,) Tj3.5309.101 T280.000 0.000 rg68.400 525.600 Td0.000 Tw99.000 Tz/F0 9.000 6f0 Ts-0.106 Tc(Sarich) Tj0.000 Tc(,) Tj-0.8091 Tw-0.220 Tc( D) Tj0.000 Tc(.)29.0 L.e J Museum Otj0.5670.000 Tc(,) Tj3.530-0.103 THillic( Inc) Tj0.000 Tc(.)j1 Tc0w-0.170 Tc( 1987) Tj0.000 Tc TfT L.; T7.144 Tw&Tc( Free50.748 TTw/Fw)Moritz( Inc) Tj0.000 Tc(.)9 Tj0.549471 Tw- C( 1987) Tj0.000 Tc Tf Re565.200 Td0.000 Tw98.146 Tz/F0 9.00045f0 Ts0.000 Tc(Consequences,) Tj0.337 Tw/F0 9.000 Tf568 Tw( and) Tj0.492 TwSyste/F1 c00 Tc(.)4 25.

:580.043 Tw0.101 Tc0 Tc( Ne) Tj0.000 Tc(w) 23j0.748 T-0.081 TTc( neighbor-joinin) Tj7:n  (genu 1987 W. Museum.


