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Introduction

Cook Strait giant weta, Deinacrida rugosa Buller (Orthoptera:
Anostostomatidae), is a large insect that became restricted to Mana Island,
Stephens Island, and the Trio Islands in Cook Strait following the arrival
of rodent predators with European settlers. The original pre-European
distribution of this weta is unknown, although specimens were collected
from Whanganui in 1871 and Kapiti Island before 1937 (Gibbs 2001).

Since 1977, the species was successfully translocated to five new
locations, including rodent-free Matiu/Somes Island (Watts et al. 2008).
Those on Matiu-Somes Island were transferred from Mana Island in 1996
for the conservation management of this species and as part of the island’s
restoration programme. The translocation involved two releases totalling
62 individuals (27 male, 32 female, 3 juveniles of unrecorded gender) at
the northern end of Matiu-Somes Island (Gascoigne 1996). Two years
later, Mclntyre (1998) reported finding two juvenile wéta in the vicinity of
the release area, thereby confirming at least some individuals had survived
and bred because this species has a life cycle of ca. 3 years and adults live
up to 14 months (Ramsay, 1955).

By 2007 these weéta were frequently seen along the paths at night by
Department of Conservation staff (J. Greenman, pers. comm.). In 2008, the



The Weta 51: 11-19 12

first comprehensive survey of the island for these weta by Watts et al
(2009) reported D. rugosa present throughout the island, with a
concentration in the north of the island (near the release area) but relatively
few were seen in the south (Watts et al. 2011). Since then Watts et al.
(unpublished data) have surveyed this wéta’s distribution in February 2013
and 2015 using a similar standardized search method.

Here we present miscellaneous observations of Cook Strait giant wéta
made during surveys in 2013 and 2015. We specifically summarise
observations regarding the substrate where wéta were found, the observed
sex ratio, recapture rates and observed displacement distances to
supplement information reported by Watts et al. (2009, 2011).

Methods

A single visual search using spotlights was made each night along six
transects (Fig. 1) on Matiu/Somes Island during four nights in 2013 and
2015. Five of the transects were 420 m long and one was 390 m long.
Searches started approximately 1 hour after sunset at 2120 and ended at
approximately 0130 hours. The path and up to ca 1 m on both sides,
together with vegetation up to ca 2 m high, were systematically and
thoroughly searched by three people without disturbing the vegetation. The
procedures for reducing potential search bias given in Watts et al. (2011)
were followed.

Each adult weta was marked with a small individually numbered label
following the procedure used by Watts et al. (2011). Most wéta became
immobile when illuminated so the labels were usually attached in less than
a minute without handling the insects. Each time a we&ta was found its
position was taken with a GPS (estimated accuracy usually <5 m).
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Fig. 1. Location of search transects (indicated as white lines) along the
road and paths on Matiu/Somes Island.
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During the surveys, the following observations were noted when weta
were found: what they were on (bare soil, low vegetation within 5 cm of
the ground, or shrubs > 5 cm above ground); whether they were walking or
stationary; whether a male was following an adult female; if a pair was
copulating; and if a female was ovipositing.

Results
Numbers of wéta observed along transects

A total of 456 adult weta were found, 323 in 2013 and 133 in 2015.
Females were more frequently encountered than males (69.3% F 2013,
69.2% 2015: paired t-test, t=5.78, p<0.001, DF=7).

Substrate on which wéta were found

In February 2013, adult wéta were usually found either on grass (83.8% F;
87.0% M), on bare soil (13.4% F; 11.1% M) or on leaf litter (2.4% F; 1.9%
M), and one female (0.4%) was 0.5 m above ground straddling a flax plant
(Phormium tenax) and a taupata bush (Coprosma repens). Of those
individuals found on grass, most (96.1% F; 95.7%M) were on mown lawn,
while the remainder were either amongst rank grass.

In February 2015, during a drought, adult wéta were found on green grass
(25.6% F; 23.3% M), dry grass (17.8% F; 16.3% M), isolated lawn weeds
(24.4% F; 18.6% M), bare soil (6.7% F; 16.3% M) or leaf-litter (5.6%).
Fewer were on vegetation above ground level (5.6% F; 2.3% M), on moss
(2.2% F), on wooden culverts and tracking tunnels (2.2% F), and on flax
leaves at the base of a flax bushes (2.3% M). Those found on higher
vegetation comprised three females 0.2-0.7 m up taupata bushes, one
female 1 m up a Coprosma sp. bush, and a pair that were 0.15 m up on a
mass of rank grass and native spinach (Tetragonia tetragonioides).
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Recapture rate and movements

Four adult males and 34 adult females were recaptured once in 2013, and
five females were recaptured twice. In 2015, one adult male and eight
adult females were recaptured once and two females were recaptured
twice.

Recaptured females were usually found close to where they were last
observed, with 61% having moved less than 5 m per night (the estimated
accuracy of the GPS). Most (71%) moved less than 10 m per night but six
females moved 10—60 m per night and another four moved 75 m, 79 m, 91
m, and 130 m per night. Three of the recaptured males moved less than 5
m per night, one moved 5.6 m per night and one moved 130 m per night.

Reproductive behaviour

Overall, 44% of adult males found were within 10 cm of adult females and
these males appeared to be following the females. The males were
orientated towards females either actively waving their antennae or, when
close enough, usually with one or both antennae in contact with the
females. In most cases, both were motionless when first seen but
occasionally when walking the males closely trailed the females. On two
occasions, two males were observed following the same female.

This following behaviour was most frequently observed between 2.5 h and
3.5 h after sunset (59% of all observations). Two pairs of adults were
observed copulating in 2013, one 2.05 h after sunset and another 2.73 h
after sunset. Three females were observed ovipositing in soil in 2013 (2.43
h, 2.82 h, and 4.0 h after sunset), while the same female was observed
ovipositing in soil on two consecutive nights in 2015 4.33 h and 4.37 h
after sunset.
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Discussion

The majority of adult Cook Strait giant wéta on Matiu-Somes Island were
found on the ground whereas Meads (1976), Beauchamp (1991) and
Mclntyre (2001), frequently found them on shrubs on Mana Island, and
particularly on tauhinu (Ozothamnus leptophylla). We never found them
on tauhinu on Matiu/Somes Island, even in the area where they were first
released. We only searched along the paths on Matiu/Somes so D. rugosa
may well have been found elsewhere on tauhinu where bushes were
surrounded by widespread rank grass. These wéta were observed eating
grass but most were observed to eat broadleaf lawn weeds which are
usually absent in rank grass we searched. We suggest that such differences
in the relative abundance of different types of vegetation might explain the
differences where weta were found on these islands.

Previous publications reported that adult male and female Cook Strait
giant wéta can travel on average 8.6—19.8 m and 7.4-21.7 m per night,
respectively, in different locations, maximum distances per night 294 m by
males and 128 m by females (Mclntyre 1992; Kelly et al. 2008; Watts et
al. 2012). Such distances are similar to those were observed during this
study. However, unpublished results from the translocation of Cook Strait
giant wéta from Matiu-Somes Island to Zealandia, Wellington, in 2007
indicated that adult males may tend to disperse faster than adult females.
Ten adult females equipped with transmitters all remained within 30 m of
their release sites in Zealandia during the first 9 days, and half had moved
further than 30 m after 21 days, whereas two of ten adult males with
transmitters moved further than 30 m the first night, four had moved
further than 30 m on the ninth day and five had moved further than 30 m
away on the tenth day (C. Watts, D. Thornburrow, unpublished data).

Other studies have reported that adult female Cook Strait giant weéta are
more frequently found than adult males. For example, Meads and Notman
(1992) found 68% were female on Maud Island and Ramsay (1955),
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Meads (1976), Meads and Moller (1977) and Beauchamp (1991) also
found more females than males on Stephens Island and Mana Island. We
do not know what the sex ratio is at the second instar (the gender of first
instars is indeterminate, Ramsay (1955)) but the numbers of later instars
measured by Ramsay (1955) suggest that it may be close to 1:1. If this is
so, we can offer no explanation as to why more adult females than males
are found.

Ramsay (1955) reported that copulation usually takes place during the day
so the two instances of copulation we observed during the night were
unusual. Ramsay (1955) also reported that “there is no obvious courting or
premating behaviour” in captivity whereas in the fieldmales follow
females and this enables males to accompany females to their daytime
resting sites where copulation normally occurs. Mclntyre (2001) suggested
that adult female Cook Strait giant wéta may produce sex pheromones to
attract males and our observations of male following behaviour suggests
that they may have been responding to olfactory cues although other
sensory stimuli may also be involved such as sight , vibration or sound.
Finally, Ramsay (1955) reported that oviposition occurs at night but he
only observed it a few times in captivity. Our three observations of
oviposition suggest that it may occur either later during the night after we
stopped searching observation or that it took place under conditions which
were not present when we searched such as during or soon after rain.

Conclusions

Adult Cook Strait giant weta were frequently seen on or alongside the
paths on a variety of substrates whereas they were rarely observed on
vegetation >10 cm above ground on Matiu/Somes Island at night. This
contrasts with reports from other islands. Females were also found more
frequently than males but we do not know if the true sex ration is biased
towards adult females or whether some aspect of their behaviour allows
them to be found more easily than males. We do, however, recommend
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that anyone searching for these wéta in future immediately search for
males within ca. 1 m of any female they find because we observed that
some males started moving away into dense cover when illuminated
indirectly.
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