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ABSTRACT

Records of translocations are incomplete or non-existent for many taxa in
New Zealand, yet such records are essential for understanding biogeography
and providing context for ecological restoration. Here we summarise all known
translocations of native bats, reptiles, amphibians and terrestrial invertebrates,
based on written records and first-hand verbal accounts. This report lists details
of 183 translocations: 2 with bats, 86 with reptiles, 10 with amphibians and
85 with invertebrates (including 44 molluscs, 39 insects, 1 centipede and
1 spider). We acknowledge the likelihood that there are additional translocations
we are unaware of and recommend improvements for recording future
translocation events and their outcomes in New Zealand by following the Standard
Operating Procedure for translocations that is being developed by DOC wherever
possible. We also recommend that consideration be given to the minimum number
of individuals for release, to limit loss of genetic variation.
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Introduction

Native species have long been deliberately moved around New Zealand by
humans. The first settlers, Mdori, are thought to have moved food species such
as the giant landsnails Placostylus bongii and Placostylus bollonsi (Pulmonata:
Bulimulidae) and karaka trees (Corynocarpus laevigatus) (Climo 1973; Best
1976; Haywood & Brook 1981). Early translocations by Europeans were made by
Quinton MacKinnon, who moved kakapo (Strigops babroptilus, Aves: Psittacidae)
to Centre Island, Lake Te Anau, and by Sir Walter Buller, who moved tuatara
(Sphenodon punctatus, Reptilia: Rhynchocephalidae) and a variety of native
birds to an island in Lake Papaitonga, near Levin (Hill & Hill 1987; Galbreath
1989). The first official translocations for conservation purposes were made from
1894 to 1908 by Richard Henry, after it became evident that many native birds
were likely to go extinct on the mainland following the introduction of predatory
mammals, especially stoats (Mustela erminea). Richard Henry moved at least
474 and possibly up to 700 birds (kakapo, little spotted kiwi Apteryx owenii and
brown kiwi A. australis) to Resolution Island and nearby islands in Fiordland, but
this attempted rescue failed after stoats swam to the islands from the mainland
(Hill & Hill 1987; Thomas 2002). Since then, numerous translocations have
been documented in scientific papers, unpublished reports and government file
notes; however, many others have gone unrecorded. Atkinson (1990) published
the first compilation of translocations of indigenous New Zealand fauna and
this was followed by summaries of translocations for some snails (Parrish et al.
1995), wéta (Watts et al. 2008a; Watts & Thornborrow 2008), frogs (Bell 2006;
Germano & Bishop 2009), reptiles (Gaze 2001b; Towns et al. 2001; Germano
& Bishop 2009) and birds (Girardet 2000). Gaze & Cash (2008) summarised all
translocations in the Marlborough Sounds area and McHalick (1999) provided a
compilation of the information held in the Department of Conservation (DOC)
translocation database.

Here we summarise the information available to us about the translocations of
bats, reptiles, amphibians and terrestrial invertebrates other than parasites' that
have been carried out in New Zealand up to October 2008, to provide a central
reference for future workers before more data are lost, particularly anecdotal
information. Such data are essential for understanding the distribution of native
species, as well as allowing us to understand the effects of anthropogenic actions
on natural distributions of native taxa. They may also provide information for
improving translocation methods. We conclude by making some recommendations
on best practice for undertaking translocations.

We have not attempted to document translocations of parasites for the following reasons. Firstly,
most translocations of New Zealand fauna have included their parasites because usually no attempts
were made to remove them (K. McInnes, DOC, pers. comm.; C. Reed, Ministry of Agriculture and
Forestry, pers. comm.). Secondly, we know of few cases where the parasites present on translocated
fauna were documented—examples include ticks and mites that were translocated with some
tuatara and lizards (e.g. Towns & Parrish 1998; McKenzie 2007; van Winkel 2008). Thus, we can only
acknowledge that numerous potential translocations of parasites have or could have occurred.
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Definitions

In the literature, various terms have been used to refer to translocations
of animals for conservation purposes, resulting in some confusion
(Hodder & Bullock 1997; JNCC 2003). We use the original definitions of the
International Union for Conservation of Nature (IUCN) as outlined in the
1987 TUCN position statement, following Armstrong & Seddon (2007). Thus,
a translocation is any movement of a living organism from one area to another;
an introduction is the movement of an organism outside its historically known
range; a reintroduction is an intentional movement of an organism into part of
its native range from which it has disappeared or become extirpated in historical
times; and re-stocking is movement of individuals to build up an existing
population. Most translocations for conservation purposes are reintroductions
or re-stockings. However, there is often uncertainty about the native ranges of
most invertebrates and many herpetofauna in New Zealand, because their ranges
became restricted after the arrival of humans and there is often no evidence
of their former distributions. The usual aims for translocating such fauna have
therefore been to release them into localities where they were likely to have
been present in the past.

Methods

For the purposes of this summary, we consider a translocation to include all
movements of organisms resulting in the release of an intended number of
individuals at a site. Thus, for our purposes, a single translocation may involve
multiple releases at one site over several months or years. This has occurred, for
example, when multiple capture occasions were required to obtain sufficient
individuals or when it was desirable to remove smaller numbers from the source
population on several occasions to prevent harming the source population
(e.g. Parrish 2005a; Stringer & Chappell 2008).

Most of the information on translocations in New Zealand was obtained from a
literature search that included scientific papers, books, unpublished documents
of government departments and agencies, and newsletters, such as the Newsletter
of the Society for Research on Amphibians and Reptiles in New Zealand, the
Oceania Newsletter of the Reintroduction Specialist Group of IUCN, and
Rare Bits—the newsletter about threatened species work published by DOC.
Some data were also obtained from interviewing people who were either
involved with translocations or who remembered details about them. In some
cases, particularly for invertebrates, the latter was the only available information
source because there is no requirement to keep records for species that are not
legally protected by the Wildlife Act 1953.

Tuatara were the first species to be legally protected in New Zealand
(New Zealand Gazette 1895), followed by bats (Animals Protection and Game
Act 1921-22; Oliver 1953). Some invertebrates, including Placostylus and
Powellipbanta snails and some weétd, were given legal protection in 1980. All
lizards except for four common species were afforded protection in 1981, and
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all native reptiles became protected in 1996 (Wildlife Act 1953). Legal protection
also applies to all fauna and flora on legally protected land (now administered
by DOC). DOC has been responsible for keeping records for these species since
its formation in 1987. However, the majority of native invertebrates have never
been protected by law and some invertebrates of interest were translocated
by entomologists and conchologists, both amateur and professional, without
documentation.

Much of the information reported here is anecdotal, so it is likely to be inaccurate
or incomplete because details have been forgotten or people are now reluctant
to provide them. Nevertheless, we have included it to ensure that it is not lost
over time. It includes accounts from members of the public who have moved
invertebrates or have known of others who have moved them.

Where information is lacking or unsubstantiated, we have included it only if it is
likely that the translocation was intentional rather than unintentional. We have
not included many instances where species are found outside their normal range
and assumed to be a result of human activities, because we do not know if these
were intentional translocations. For example, the wéta Hemideina crassidens
occurs in Anderson’s Bay, Dunedin, where it is well separated from Fiordland,
the nearest location within its known natural range (Harris 2009). Transportation
by humans seems most likely but we do not know whether this was intentional or
not, and so we did not include it. The same applies to Hemideina femorata, which
occurs in and around the village of Akaroa, where it is surrounded by Hemideina
ricta and hybridises with it where the two species meet (Morgan-Richards &
Townsend 1995). Again, H. femorata is likely to have been transported there by
humans, but in this case it is thought to have been accidentally introduced with
firewood (Townsend 1995).

Information on bird translocations (used for comparative purposes) was obtained
from summary information in Atkinson (1990), McHalick (1999) and Girardet
(2000), together with more recent information contained in the translocation
databases held by DOC and IUCN (IUCN/RSG 2008).
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Results

We are aware of the following numbers of translocations of New Zealand native
terrestrial fauna excluding birds and parasitic invertebrates: 2 involving bats,
86 with reptiles, 10 with amphibians and 85 with invertebrates (Table 1). We
have not included three unsubstantiated translocations that might have occurred
prior to 1800, before Europeans arrived in New Zealand—possible releases of
the flax snail Placostylus bongii to the Poor Knights Islands, Great Barrier Island
(Aotea Island) and Fanal Island by the Maori people (Atkinson 1990). We have
included three translocations of snails and one each of a gecko and spider that
were moved short distances for experimental purposes. Three of these involved
moving the snails Placostylus ambagiosus michiei, P. a. paraspiritus and
Placostylus bongii up to 83m between scattered food plants to investigate
their site fidelity and to determine if they could return to their original locations
(unpubl. data). The fourth involved jewelled geckos (Naultinus gemmeus) that
were moved 78-160 m into the Every Scientific Reserve, Otago Peninsula, to test
the effectiveness of an enclosure built to reduce mammalian predation and also
to document the subsequent movements of the geckos (Shaw 1994). The fifth
was a translocation of katipo spiders to test a method for future translocations
(M. Bowie, Lincoln University, pers. comm.).

Overall, 63% of the information we obtained was from publications
(60% for invertebrates, 65% for vertebrates) and the remainder was from personal
communications. The majority of published accounts of translocations involved
species that were protected by law when they were moved: such legal protection
involved 76% of the invertebrate species and 99% of the vertebrate species
translocated (excluding birds and parasites) for which the translocation date
was known. Where translocation records were incomplete (54% overall; 41% of
invertebrate records, 64% of vertebrate records), they most often lacked details
about the numbers and/or composition of the animals translocated (e.g. numbers

TABLE 1. NUMBER OF TRANSLOCATION EVENTS OF NATIVE NEW ZEALAND TERRESTRIAL ANIMALS.

Note: the table does not include one lizard of unknown species translocated before 1960 or parasites translocated with their hosts.

TRANSFER COMPLETION DATE

DATE BEFORE
UNKNOWN 1960

1960- 1965- 1970- 1975- 1980-  1985- 1990- 1995- 2000- 2005- TOTAL
1964 1969 1974 1979 1984 1989 1994 1999 2004 2008

Molluscs 8 7
Arthropods 3 0
Frogs 0 1
Tuatara 0 4
Skinks 0 0
Geckos 0 0
Bats 0 0
Birds* - > 176

2 0 2 3 3 0 5 6 3 5 44
0 0 0 0 0 0 4 6 13 15 41
0 0 0 0 0 1 1 0 2 10
0 0 0 0 0 0 0 4 4 s 17
0 0 0 0 0 1 4 8 8 25 46
0 0 0 0 0 0 1 4 5 12 22
0 0 0 0 0 0 1 0 0 1 2
55 54 30 27 65 45 20 88 103 60 > 723

Minimum numbers from Atkinson (1990), McHalick (1999) and Girardet (2000), supplemented by data from DOC and IUCN.
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of males and females or adults and juveniles that were moved were not recorded)
(40% invertebrates, 64% vertebrates). However, in some cases the precise year
when the transfers took place was missing (21% invertebrates, 4% vertebrates),
or the source population was unknown or not given (11% invertebrates,
2% vertebrates).

In 45.1% of all translocations, the outcome was unknown or the translocation was
too recent for the outcome to be known, whereas in 7.4% of recent translocations
the animals were seen after being released. Breeding was confirmed in 10.6% of
translocations, and in 21.9% the animals either survived a long time or their
populations expanded. In 15.0% of cases, translocations were known to have
failed or no live individuals were found when last monitored.

On a proportional basis, there were almost twice as many vertebrate translocations
with unknown outcomes as invertebrate translocations. This was largely due to
salvage operations, where geckos and skinks were only moved short distances
and therefore no monitoring was considered necessary (Table 2). Invertebrate
translocations resulted in a higher percentage of long-term survival and population
expansion compared with vertebrate translocations, but breeding was confirmed
much more frequently after vertebrate translocations than after invertebrate
translocations.

TABLE 2. KNOWN OUTCOMES FOR TRANSLOCATIONS OF NATIVE BATS,
HERPETOFAUNA AND INVERTEBRATES IN NEW ZEALAND.

OUTCOME OF TRANSLOCATION VERTEBRATE INVERTEBRATE
Unknown 40.2% 21.2%
Recent, not seen since release 4.1% 12.9%
Recent, seen since release 12.4% 10.6%
Breeding confirmed 26.8% 5.9%
Population known to have survived for long

period but in low numbers 0% 14.1%
Population has survived long-term and expanded 7.2% 21.2%
Either all dead or none found last time surveyed 12.4% 14.2%
Number of translocations 97 85
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BATS

Two translocations of the endangered short-tailed bat (Mystacina tuberculata) are
documented. One of these was from one island to another and the other was from
the mainland to an island (Appendix 1). Both translocations were carried out for
restoration purposes and to increase the species’ range. Both were unsuccessful.

REPTILES

The first reptiles to be translocated were tuatara, which were released onto a small
island in Lake Papaitonga by Sir Walter Buller in 1892-1893. This translocation
was carried out to protect birds that had previously been translocated there
from ‘Mdori depredations’ (Buller 1893). There is an anecdotal report of lizards
(unknown species) being translocated from Manawatawhi/Three Kings Islands to
Mount Camel, Houhora, in the early 1960s (J. Marston, amateur naturalist, pers.
comm.). However, the first documented translocation of lizards was carried out
in 1988 (Oligosoma whitakeri; Towns 1994), and this was closely followed by
the second, also in 1988 (Oligosoma acrinasum; Thomas & Whitaker 1995).

In total, there were 46 translocations of skinks involving 15 taxa, 22 translocations
of geckos involving 13 taxa, and 17 translocations of tuatara. There was also one
additional early translocation, for which the species of lizard was not given. The
translocations of reptiles included 45 island to island, 28 mainland to mainland,
nine mainland to island and two island to mainland translocations; the source
locations for two tuatara translocations were unknown (Buller 1893; W. Dawbin,
unpubl. data). The majority of translocations were undertaken for ecological
restoration purposes only (20), for species conservation purposes only (29;
criteria 2-5 in Appendix 1) or for both (31). Translocations carried out for species
conservation purposes included 27 salvages associated with road or construction
work and six supplementations. One translocation was made to deter the hunting
of birds (Buller 1893) and the reasons for four others were not given. Details of
only two of the translocations of native reptiles were from hearsay information
(J. Marston; Appendix 1). We are aware that post-release monitoring was carried
out or is planned for 56% of the translocations.

AMPHIBIANS

The first native frogs (Anura: Leiopelmatidae) were translocated to Kapiti Island
from the Coromandel area in 1924/1925 for unknown reasons; this was unlikely
to have been for protection from mammalian predators because two species of rat
were present on Kapiti Island (Bell 1996, 2006). Overall, the ten translocations
of native frogs that we know of involved all four species (Appendix 1). One
translocation was from the mainland to an island, as mentioned above, five were
between islands, three were between mainland sites and one was from an island
to the mainland. Six of these translocations were undertaken to extend the range
of a threatened species and three of these were also for ecological restoration
purposes, two were salvage operations, and one was for disease risk mitigation
(A. Haigh, DOC, pers. comm.). The frogs were monitored following release after
all translocations except that to Kapiti Island.
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3.4.1

3.4.2

3.4.3

INVERTEBRATES

Mollusca

The first published terrestrial invertebrate translocation in New Zealand
was made in 1934 and involved the large land snail Placostylus hongii
(Powell 1938). This was also the first documented translocation of a native
invertebrate in New Zealand. The reason for this translocation was not stated,
but it could not have been carried out to save the snails from predation because
they were taken from Archway Island, Poor Knights Islands, which was rat-free,
and released onto Motuhorapapa Island, Noises Islands, where rats were present.
We know of 43 further translocations of molluscs that have occurred since then,
involving 19-21 taxa. In total, 24 of these translocations were between mainland
sites, five were from the mainland to an island, five were between islands and
one was from an island to the mainland (Appendix 1). All translocations involved
large species (>20mm shell or body length). The reasons for undertaking
18 of the translocations that were carried out informally by conchologists and
the general public were unknown. Of the remaining 26 translocations, 11 were
carried out for species conservation only (criteria 2-5, Appendix 1), 3 were
for ecological restoration, 2 were for both species conservation and ecological
restoration, 5 were experimental, 2 were both experimental and for species
conservation, 2 were translocations by the general public for aesthetic reasons,
and 1 was to provide food and calcium for another snail species.

Insecta

The wéta Deinacrida rugosa (Orthoptera: Anostostomatidae) was the first
insect taxon to be translocated for conservation purposes in New Zealand
(Appendix 1). This occurred in 1977, when 43 individuals were translocated from
Mana Island to Maud Island (Te Hoiere) (Watts et al. 2008a). Since then, a further
38 translocations of insects have been made, of which 71% have been wéta.
The translocations involved 22 between islands, seven between mainland sites,
nine from the mainland to an island and 2 from an island to the mainland. Most
translocations were carried out purely for ecological restoration (17), species
conservation only (6) or a combination of ecological restoration and species
conservation (12). One was carried out for both ecological restoration and
general interest, and one was to provide food for tuatara; no reasons were given
for the remaining two translocations. We have minimal anecdotal information for
the translocations involving cave wétd, stick insects and preying mantis, whereas
more detail was supplied for the other ten unpublished translocations by the
people who did them (Appendix 1).

Chilopoda

One salvage translocation of the centipede Cormocephalus rubriceps
(Scolopendromorpha) was undertaken in conjunction with a salvage translocation
ofaskink, Oligosoma ornatum (Appendix 1). These centipedes were translocated
from one mainland site to another before road construction work began
(S. Chapman, Boffa Miskell Ltd, pers. comm.).

Sherley et al.— Translocations of New Zealand fauna
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Araneae

One spider, Latrodectus katipo (Theridiidae), was translocated from one
mainland site to another for experimental reasons (M. Bowie, Lincoln University,
pers. comm.) (Appendix 1).

Discussion

AN HISTORICAL PERSPECTIVE

In the past, the translocation of terrestrial native fauna in New Zealand for
conservation purposes focused predominantly on birds, although increasing
numbers of reptiles and invertebrates are now being translocated (Table 1).
When Europeans arrived, birds were the most obvious native terrestrial animals
in New Zealand, and were recognised and collected because of their unusual
features. As a result, the reduction in the numbers of many native bird species
that followed the introduction of predatory mammals was noticed, leading to
the first translocations of birds to predator-free islands in the late 19th century.
These translocations, which were the first practical attempts at conserving the
fauna of New Zealand, were made by concerned individuals and the Government
(King 1984; Hill & Hill 1987; Atkinson 1990). However, the entire terrestrial
fauna of New Zealand is unusual (e.g. Diamond 1990), and bats, reptiles, frogs
and many of the larger invertebrates were also adversely affected by the arrival of
predatory mammals (King 2005). Initial efforts to conserve many of the species
in these groups were made by interested individuals, and again often involved
translocations to mammal-free islands.

Increasing numbers of translocations of native birds were made from the 1960s
onwards, as interest in their conservation increased. Atkinson (1990) recorded
only two translocations of invertebrates on New Zealand islands since 1800 (one
of the giant wétd Deinacrida rugosa and one of the snail Placostylus hongii)
and two of lizards (Fiordland skink and Whitakers skink), compared with
106 indigenous bird species to islands involving more than 176 releases. Since
1960, there have been a total of 81 translocations of reptiles, 9 of native frogs and
at least 67 of invertebrates that we are aware of (Table 1). This followed a growing
awareness of the importance of such taxa that accompanied an increasing wider
interest in conservation (Young 2004).

The overall pattern of translocations for conservation purposes in New Zealand,
whereby herpetofauna and invertebrates lagged behind the effort invested in
birds, has followed the general pattern elsewhere in the world (Pyle et al. 1981).
Worldwide, the conservation of invertebrates can be traced back to 1835, but has
developed primarily since the 1970s. Thus, it followed well behind conservation
of birds and mammals (Lyles & May 1987; Mikkola 1989; Bonnet et al. 2002; Seddon
et al. 2005). Butterflies are the exception to this, as they have had a relatively
long involvement with conservation including translocation, especially in Britain
and North America. This has partly been due to specialist interest groups such as
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the Xerces Society (USA) and Butterfly Conservation (UK) (Oates & Warren 1990;
New et al. 1995). Translocations of herpetofauna have a similar history to those
of invertebrates in that most have occurred since the 1970s (Dodd & Seigal 1991;
Germano & Bishop 2009). However, worldwide, translocation projects involving
invertebrates have suffered from taxonomic bias (9% of projects v. 77% of species)
whereas those involving amphibians and reptiles have been approximately
in proportion to the number of species (17% and 5% of projects v. 14% and
10% of species) (Seddon et al. 2005). If we take 21500 as an estimate of the
number of indigenous terrestrial species in New Zealand—103 birds, 60 reptiles,
4 frogs and 20000 arthropods and land snails (Watt 1976; Barker 1999; Gibbs
2006; Miskelly et al. 2008)—to compare the relative proportions of species
with the proportions translocated since 1960, then invertebrates are under-
represented (10.1% of translocations v. 99.3% of species), whereas frogs, reptiles
and bats are over-represented (1.4%, 12.9% and 0.3% of translocations v. 0.02%,
0.28% and 0.002% of species, respectively). These proportions of translocations
were slightly lower than reported worldwide for invertebrates and reptiles
over the same period (13.8% and 14.9%, respectively) and were much lower for
amphibians and mammals (5.1% and 36.7%, respectively), although the latter have
much lower proportional numbers of species in New Zealand compared with
world averages (Seddon et al. 2005). However, the situation in New Zealand has
changed since 1990 and the relative proportion of translocations for all groups
other than birds has increased (17.5% for invertebrates, 1.9% for frogs, 15.5% for
reptiles and 0.3% for bats).

OUTCOMES OF TRANSLOCATIONS

One of the most contentious issues relating to moving animals is deciding when a
translocation has been successful. Success has been defined in a variety of ways,
but the ultimate objective of any translocation is to establish a self-sustaining
population (Griffith et al. 1989; Dodd & Seigal 1991). However, confirming this
may take a long time, especially in the case of long-lived species and species with
low fecundity, as is the case with the New Zealand herpetofauna (e.g. Cree 1994;
Towns & Parrish 1999; Nelson et al. 2002; Gibbs 20006).

Germano & Bishop (2009) used evidence of a substantial recruitment to the adult
population (resulting from reproduction at the translocation site) obtained by
monitoring for at least a period equal to the developmental time of the species
as the criterion for a successful herpetofauna translocation. They reported that
of three New Zealand indigenous frog translocations, one was a success, one was
a failure and one was of unknown outcome, whereas of five New Zealand skink
and one tuatara translocation, four were successful and two, including the tuatara
translocation, were of unknown outcome. Certainly the outcomes we were aware
of were unknown for 43% of all reptile translocations in New Zealand. This was
largely due to salvage translocations, where lizards were moved short distances
and were not monitored. Five percent of unknown outcomes related to releases
that were too recent for any assessment to be made (Appendix 1).

Assessing the success of most invertebrate translocations in New Zealand is
made easier because their life spans are generally shorter than 3 years, with the
exception of some of the large landsnails (Stringer & Grant 2007). Thus, numbers
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increased considerably after 21% of translocations and the species survived
for many generations but in low numbers after another 16% of translocations.
However, it can be difficult to be sure if any invertebrates remain alive after
a translocation if none are found because of their small size and often cryptic
behaviour, particularly if they also disperse after being released. In such cases,
it may be many years before invertebrates reappear after being released. For
example, the first Mimopeus opaculus beetles were seen 4-6 years after their
release on Korapuki Islands (C. Green, DOC, pers. comm.). We therefore
acknowledge that at least some of the 12% of cases we have assessed as failed
may eventually prove to be successful.

Whatever the definition of success, its determination requires post-translocation
monitoring to determine whether the species survived and what the population
status is. Where such monitoring has been carried out, it has varied from casual
observations of presence or absence (mostly with invertebrates) to carefully
designed procedures. Recent developments in monitoring New Zealand reptiles
and invertebrates include the use of artificial cover objects for katipo spiders,
footprint tracking tunnels for giant wétd, skinks and frogs, ‘Gee-minnow’
fish traps for lizards, and closed foam sheets around tree trunks for geckos
(e.g. Lettink & Patrick 2006; Subair 2006; Frost 2008; van Winkel 2008; Watts
et al. 2008b; Barr 2009; Jamieson, H. 2009; Bell in press). In one case, artificial
refuges were used for collecting and then transporting individuals of a tree wéta
to the release site and for subsequently monitoring them in both the source
population and release site (Green 2005). However, in many cases no monitoring
has been undertaken at all to our knowledge (Appendix 1), despite the universal
call for it (e.g. Hodder & Bullock 1997; ITUCN/SSC RSG 1998; Atkinson 1990;
Fischer & Lindenmayer 2000; JNCC 2003).

OTHER CONSIDERATIONS WHEN TRANSLOCATING
SPECIES

Genetics

Genetic considerations are now a primary concern when translocating any
New Zealand bat, frog or reptile due to the geographic variation that is now
known to occur amongst these vertebrates (R. Hitchmough, DOC, pers. comm.).
We are aware of only one recent study (Miller et al. 2009) where the maintenance
of genetic material in translocated populations of New Zealand skinks was
specifically studied. There is, however, much genetic information about other
New Zealand terrestrial vertebrate groups that suggests that many species show
fine genetic variation over their geographical ranges; e.g. bats (Winnington 1999;
Lloyd 2003), geckos (Pringle 1998; Jones 2000), skinks (Greaves et al. 2007,
Miller et al. 2009), tuatara (MacAvoy et al. 2004; Hay & Lambert 2007; Hay et al.
2009), and frogs (Gemmell et al. 2003; Green 1994).

Potential genetic spatial variation is also now taken into consideration for
translocations of protected invertebrate species or when the translocation
involves land administered by DOC, by using location as a surrogate in the
absence of genetic information. This is because invertebrates can be expected
to show more complex levels of genetic spatial structure. For example, Chappell
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4.3.2

(2008) found distinct genetic differences between populations of the ground
weta Hemiandrus pallitarsus (Anostostomatidae) separated by about 7km.
However, nothing is known about the population genetics of most invertebrates
that have been translocated in New Zealand. A small genetic difference linked to
geographic location in the snail Powelliphanta augusta was taken into account
when this snail was translocated (Trewick et al. 2008; K. Walker, DOC, pers.
comm.; S. Trewick, Massey University, pers. comm.), and there is evidence from
both genetics and chromosomal race studies of the spatial variation amongst tree
wéta and some giant wéta. The latter variation has been related to present and
past geographical isolation (Morgan-Richards & Gibbs 2001; Morgan-Richards et
al. 2001; Trewick & Morgan-Richards 2004). Marked genetic structure in relation
to geographic range has also been reported for a variety of other New Zealand
invertebrates, including two species of Parypbanta snail (Spencer et al. 2000),
a peripatus (Gleeson et al. 1998), various species of wéta (King et al. 2003;
Chappell 2008) and cockroaches (Chinn & Gemmell 2004). Even native insects
that fly can show marked genetic differences over their range. Examples include
a mayfly (Smith et al. 2006) and a cicada (Hill et al. 2009).

Pre-release surveys

Prior to any translocation, with the exception of restocking for genetic purposes,
it is essential that the absence of the species from the release site is confirmed to
preserve genetic identity. This is especially important if the only animals available
for translocation are located a large distance from the proposed release site.

The survey methodology must account for the difficulties in detecting individuals
when they occur at low densities. Careful pre-release surveys may show that a
species thought to be absent is in fact present and a translocation is unnecessary.
For example, it became apparent that an intended release of Hochstetter’s frogs
(Leiopelma hochstetteri) into Maungatautari Scenic Reserve was unnecessary
after the completion of a predator-proof fence and eradication of introduced
mammals because this species was found there incidentally during an invertebrate
survey (Baber et al. 2005).

If translocations follow a pest eradication operation, sufficient time must be
allowed to elapse to allow species that were present at undetectable levels to
reach detectable numbers. This is especially important for cryptic species and
species with low fecundities and long developmental periods (Towns & Ferreira
2001). We exemplify this with the following seven examples involving lizards.
In each case, species that were believed to be absent were found 6-12 years
after predatory mammals were eradicated from islands. The species were copper
skink (Oligosoma aeneum) on Whatupuke Island (Whitaker & Parrish 1999),
brown skink (Oligosoma zealandicum) on Mana Island (A. Tennyson, Te Papa
Tongarewa, pers. comm.), speckled skink (Oligosoma infrapunctatum) on
Mokoia Island (K. Owen, DOC, pers. comm.) and on Chetwode Islands in 1998
(Studholme et al. 1998), common gecko (Hoplodactylus maculatus) on Tiritiri
Matangi Island in 2006 (M. Baling, Auckland University, pers. comm.), forest
gecko (Hoplodactylus granulatus) on Motuara Island (Studholme et al. 1998)
and the Pacific gecko (Hoplodactylus pacificus) on Lady Alice Island. In the
latter example, the Pacific gecko was rediscovered at two sites well away from
the release site 6 years after release (Parrish 2003).
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Even large animals can be missed. For example, a tuatara was found on a small
island (Mauitaha Island) many years after the species was thought not to exist there
(Tennyson & Pierce 1995). Similarly, a previously undetected and unidentified
large land snail was found on Red Mercury Island (Whakau) in 2008, 16 years
after kiore (Rattus exulans) were eradicated (C. Watts, Landcare Research Ltd,
pers. comm.). Large native land snails can also have low fecundities and long
developmental periods and, like lizards, can be hard to detect at low densities
(e.g. Stringer et al. 2003; Stringer & Grant 2007).

The time lag before species become apparent will depend on the characteristics
of individual species and their habitats, so we cannot prescribe a minimum
period before they are likely to become detectable. However, we suggest that
6 years would be an appropriate minimum.

Recommendations

MONITORING

Given the variation in the quality of monitoring (from occasional casual searches
to regular, formal, structured monitoring regimes involving large investments of
time and energy), it is difficult to know how successful many of the reported
translocations were, notwithstanding the difficulties of defining a successful
translocation. Monitoring for an appropriate time after release is required to
determine whether a species has become established (e.g. Dodd & Seigal 1991,
Towns & Ferreira 2001). A well-designed post-release monitoring programme
can also provide additional information on how the animal behaves after being
released and how it responds to the new environment. Both can be valuable
when designing further releases. The monitoring programme should also include
genetic assessments, in case supplementations are required to optimise the genetic
diversity of new populations (see section 5.2). We emphasise the importance
of including a research component in all translocations, as recommended by
Sarrazin & Barbault (1996), IUCN/SSC RSG (1998) and Seddon et al. (2007). In
time, less intensive monitoring may be necessary for a particular species, once
sufficient is known about how to translocate it and how it responds after release.
While the decision that this point has been reached will always be debatable, it is
better to make this decision after a consideration of all the evidence rather than
have it arbitrarily imposed when resources become restricted and monitoring is
no longer affordable.
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5.

GENETICS

To limit loss of genetic variation, we recommend that consideration be given to
the minimum number of individuals for release, as stated by Jamieson, I1.G. (2009),
in a review dealing with New Zealand birds. However, the relevant information is
lacking for most invertebrates and this is urgently needed. We note that obtaining
genetic samples from rare or threatened invertebrates without killing them may
sometimes be possible. For example, small samples can be taken from the foot
of snails (D. Gleeson, Landcare Research Ltd, pers. comm.) and research has
commenced on the genetics of past and future translocations of some species of
wétd using small sections of antennae (T. Buckley, Landcare Research Ltd, pers.
comm.; R. Hale, Lincoln University, pers. comm.).

A STANDARD OPERATING PROCEDURE

We recommend following the Standard Operating Procedure for translocations that
is being developed by DOC wherever possible, even though, legally, it applies only
to protected species or species inhabiting land administered by DOC (P. Cromarty,
DOC, pers. comm.). The Standard Operating Procedure is comprehensive and
includes assessing the effects of a translocation on both the source population
and the release area, disease screening and hybridisation risk, and considering the
probable natural biogeographic range of a species. The process involves submitting
a proposal for approval to a senior manager who makes a decision following advice
from his/her technical staff. The Standard Operating Procedure also calls for the
proposer to provide details on translocation methods and subsequent monitoring
programmes. However, in New Zealand, many translocations of non-protected
species are made by the general public and by community conservation groups,
and these translocations are not formally recorded or reported.

We recommend that a simplified translocation protocol be developed for such
situations where there is strong reluctance to follow the Standard Operating
Procedure because of the effort required in obtaining the information. We
recommend that the simplified protocol would involve recording the following:
the species if known, the numbers translocated and details such as sex or age class
if known, the dates of the translocations, the source and destination (preferably
GPS grid references), the persons responsible for the translocations, and a brief
explanation of why the translocations were made. Recording such information
about translocations is a usual requirement elsewhere (e.g. JCCBI 1986; IUCN/SSC
RSG 1998; JNCC 2003). The protocol could encourage the collection of genetic
samples and, in the case of invertebrates, voucher specimens. We recommend that
a similar simplified system is developed for unexpected salvage operations when
they are required at short notice. Furthermore, we recommend that a centralised
system be established for maintaining records of all translocated taxa, such as is
done in Britain (UCN/SSC RSG 1998). Data held in this system, including the results
of any monitoring, will represent essential biogeographic information available
for future use, such as when planning restoration projects. We strongly urge
relevant public institutions and private sector groups to cooperate in developing
centralised record keeping. The need is urgent because of the increasing numbers
of translocations being made and the accompanying risks of losing information.
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Lastly, we agree with the recommendations of other authors that translocations
should be published, or at least written up in some accessible form, so that others
can learn from the results (e.g. JCCBI 1986; IUCN/SSC RSG 1998).

Conclusions

While we have endeavoured to provide acomprehensive summary of allknown bat,
herpetofauna and invertebrate translocations in New Zealand, more information
is likely to emerge in the future, especially anecdotal accounts of unrecorded
translocations by members of the public. During the course of this review, we
became aware of a huge amount of additional information on translocations of
native New Zealand freshwater fish—often carried out during the course of land
developments—and of native avifauna. Clearly, comprehensive compilations
of these translocations are needed. We emphasise that the numbers of bird
translocations we present here are incomplete and these are included only to
serve as a coarse comparison with other taxa.
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Appendix 1

TRANSFERS OF NATIVE NEW ZEALAND BATS,
REPTILES, FROGS AND INVERTEBRATES

Dates = transfer completion dates.

Composition: A = adult (or for snails, individuals with fully developed shells),
J = juvenile, M = male, F = female.

Reason for transfer: 0 = not known, 1 = ecological restoration, 2 = increasing
numbers and range of species, 3 = salvage, 4 = other protection (e.g. disease risk
reduction), 5 = supplementation, 6 = protection of other species, 7 = research,
8 = general interest (e.g. aesthetic), 9 = food for other species.

Outcome: 0 = unknown, 1=recent, 2 = recent but seen since release, 3 = breeding
confirmed, 4 = survived long-term in low numbers, 5 = population expanded and
survived long-term, 6 = status uncertain—survived long-term in low numbers but
surveyed > 10 years ago, 7 = all dead or none found during last surveys.

Sherley et al.— Translocations of New Zealand fauna



a3vd 1xou 1o panuuo)

PUE[ION PUEBIULION “WUdWUSIeas |
‘wwod ‘s1ad ‘vewdey) g 0 ¢ ‘ease e3uioy ode) AemySiy 21e1§ ‘eduray ode) umouu 4} - 800z 1das Jedere,, ds snydpvpordoy 03023 erderepy
A Wl e
6661 UOSIDPUY 39 YSLLIE] 9 71 pueyioN 1 oedomop pueyoN 1 eidere ‘107 ‘WOl 152 L661 1dy ceidere,, ds snpdpvpordory 03023 eiderey
8007 UseD ¥ ozen solonduey  Ayanded eIa 3 1eng Joo)
£€00Z Te 32 28papny Z 1 “1 muededasoreyeys  ‘(emamodeye]) T suoydag (L1V LT 24 €007 snupynuvue snunvy 0933 U213 y3noloqurey
8007 USED ¥ 2789 ‘0007 SpunNog YSnoJoque SpUNog Y3nNoJOqIe
97e0) X YSE)) {6661 dZeD 0 1 “I eIeMON “1 emedery [€A9NE Al 866T-L661T snupynuvu snunvy 0233 U213 ySnosoquen
ensuruadd 03e10 BSuIudg 08810
66T Meys 1 L QATISIY DYNUDIOG AIdAT QAIDSY DYNUDIDS AToAT [SWVH AV L 91 $661 1dos SNAUUMDST SNULNDNT 03298 pafPmaf
puEpRPNY YoN
‘wwod ‘s1ad ‘vewdey) ‘g 0 ¢ YIed [eUOI3oYy MudILYME], 0yng-LMI0 d +S7 ‘W +01 0L 9002-S00T smpmuvas snjppvpoidory 03298 182104
‘wwod 's19d ‘VOSION 'V
{9007 UOSLLIO 4 1 UOISUIOA\ T SPWOS/NIIE Aanded eia uoiSunpM umouun c¢ 9002 smpmuvas snjppvpoidory 03093 152104
pueppPny pueppny ‘g1 Aemysig
‘wwod ‘s1ad ‘vewdey) g 0 ¢ 9AIISY DA0ID) NIIY 18IS ‘OYIYUIIID umouwu 4 00T smpmuvas snjpvpordory 03098 182109
‘wwod ‘s1d ‘Suireg ‘W IO pyeIney
1800T [9YUIM ULA ¢ 1 “T1SURIR LDLL], ST Ao “TpmdeIoy AV 6 ‘WI T WV 6 61 9002 npponvanp snjdpvpoldoy 03038 s [2oneAn(q
‘wwod ‘s1d ‘Surreg ‘W
8007 [OYUIA\ UbA ¢ 1 JIno peIney T BIOMOW ST A1 1 pindeIoy] AV 01 ‘INV 0T V4 9002 1joonvanp snjpvpoldog 03098 s JooneAng
‘wwod 's19d ‘I eIYM 'V
10027 ‘Te 19 sauof eNg Joo)
‘8661 e 10 paoy ¢ 1 uoISuIoA T BUBN “1 Jy1o1g YuoN uMmouyu) oy 1002 11aonvanp snjdpPvpoldor 03993 s ]ooneanq
ENS JooH
100T ‘Te 39 sauof 0 71 uoISUIPA T BUBIN T IOYI0Ig YIION umouu) 61 ‘1Z  866T AON ‘866T 9o 11aonvanp snjvpoldo 03098 s JooneAng
ade) 1seq
‘wwod 's1ad Jasseq v 0 1 ‘(1 ouavordueyAy) TIseq ade) 1seg umouyu z L00T smpnavw snjdpvpojdog 03093 uowwo)
INSUTUYJ Syueq
£00Z ‘9007 Juma1 z ¢ Amaiaue) e sSunpaig ‘Aarend) eunirey] umouu) 101 9007 . Amqiaue), ds smdpvpordoy 03023 Amngqinue)
‘wwod ‘s1ad ‘vewdey) ‘g 0 ¢ JIed [eUOISOY MUDIEYME], 0UNJ-EMII0 449 ‘W +9 7 9002-5007 suv3ajo suv3ajo SNUNUN 03098 U223 pueppPny
pueppny pueppny ‘g1 Aemysig
‘wwod s1d ‘uewdey) g 0 ¢ QATISIY DA0ID) NIDIDY 911§ OYIYUIDID umouyu 01 €00Z suv3ajo Suv3ajo SNULINDAT 03098 U223 pueppPny
Jepruoyyan :efnaaoe] endoy :S0)YI99
‘wwod ‘s1d
‘pAor1 g pue swepy L [ voiunpA T mdey s3uey enierv], ( [%4 900T 92 ‘S00T 92 vIvIN2LqN] VUPIVISII Jeq parre) 1oys
‘wwod 's1ad ‘Puuod.O D (noyenuay M)
Swrwod s1ad ‘pAor g L 71 rIND[EY/ T JeMIS T BAIN ‘1Ysypod \% 0S 3661 1dog DIDINLQN] DUIIVISCIT Jeq PafIe) WOYS
131doaryRoII e3a1don) efewwe Syegqg
HINOD agasvaTad agasvaTayd
SHONTYTITY ~LNO NOSVId HLIS ASVATad 404N0S NOLLISOdWOD ‘'ON (YVIA SHIOAdS IIWVN NOWWOOD

29

Science for Conservation 303



a8pd 1xou uo panuguo)

UOSIIPUSY] DAIISIY UOSIIPUIH

‘wwod ‘siad ‘vewdey) ‘g 0 ¢ opeuedsg YDIAOSEIA ‘preoy YIION 18310 uMou U %4 8002-L00T Wnauav PuLososiO yurys 1addo)

UOSIIPUIL ‘DAIISIY

‘wwod ‘s1ad ‘vewdey) ‘g 0 ¢ opeuedsy YOIAOSEIA UOSIOPUIH ‘COIEAMY umouu %4 800Z-L00T WNaUaIv PULOSOSI(O) yunys 1addop
ensurua roerededueym esurua voesededueym

‘wwod 's1ad ‘vewdey) g 0 ¢ “Syaed reuorday Jeadsayeys ‘Aeg Awry umouu ZL 800Z-,00Z WnaUIY PULOSOSI(O) yupys Joddo)
e[nsutudd voesededueym e[nsutua eorredeSueym

‘wwod ‘s1ad ‘vewdey) g 0 ¢ ‘proy N0dS ‘proy 1N0dS umouu) 1 800Z-L00C WnaUID PULOSOSI(O) yupys 3addo)
pueppny pueppny

‘wrwod ‘s1ad ‘uewdey) °§ 0 ¢ ‘SPUB[INEY ‘PLOY SIDYIIA  ‘SPUE[LINEY ‘PLOY SIPIA umouyu() 4 £00Z wWnauav vutososiO yurys 3addo)
e[nsurua voeredeSueyp ensurua voeredeSuey

‘wwod ‘s1ad ‘vewdey) ‘g 1 ¢ ‘Keq a10WIULIS ‘Kegq sJ0WIURIS umouyu z L00T Wnauav PULoSoStO yurys 1addop

‘wwod ‘s1ad ‘uewdey) g 0 ¢ SI3EIEA\ ‘PrOY SINUO[ JIYEIEA\ ‘PrOY SIUO[ umouy U 4 £00Z wWnauav PuososiO yupys 1ddo)
yoraq SppyIeH oeaq SpeyIeH

‘wwod ‘s1ad ‘uewdey) °§ 0 ¢ ‘UOISIAIPQNS PEOY BILIDUEIQ  ‘UOISIAIPNS PLOY BLIdUEIO umouyu) 8 £002-9002 wWnauav vuososiyO yupys 3addo)
UoIIWeH Ananded eia

‘wwod s1d ‘uewdey) g 0 ¢ QATISIY ysng S, [[2MIYA UOITWEH ‘Proy UOIION umouyu) LOT 9002 WnaUav PULOSOSIO yurys 1addop
pueppny pueppny

‘wwod ‘s1ad ‘vewdey) g z ¢ 9J00UMION ‘Usng S, IS 3J00UION ‘Usng S, IS umouyu ¥ <00Z WNaUIY PULOSOSTI(O) yurys 1addop
pueppny pueppny ‘g1

‘wwod ‘s1ad ‘vewdey) g 0 ¢ OAIISIY 2A0ID) NIAIDY  AeMUSIH 2318IS SYIYUIDID UMOW U} 1 00T wWnauav puLososyQ yupys 3oddop

900 & 39 ULWPOOD z 1 rIND[EY/T PeMIS T BA]N  BIND{EY/ T IFEADIS YOIN IY], umouyu 79 9002-5007 wnuo.gdAjod vutososto JUD{S UOWWO))
Ananded eia

8007 USeD ¥ 2789 SpPUNOS Y3NOJOqIL SpunNog YSnoJoque umouyun §

B100T 972D 0 T “I MY ‘(3310H 1) T PNEN (T ILWL 0¢ 1007 A2 61 wnopuv]oz PULOSOSHO YURYS uAsoIg

JepRUPS enIde] endoy [SYUDS
PUE[ULON  PUE[YMON IUSWUSHEdJ |

‘wwod ‘s1ad ‘vewdey) g 0 ¢ ‘eare v3udy ode) AemySiy 21e1s ‘eSuray ade) umouu) I - 800z 1das “ds snuiynvp 0238 paddi] mo[oA

‘wwod 's3ad ‘VOSLION 'V 0 1 uo3urPA 1 SOWos/NNEW uoISunPM umouyu 6 £00T smpiound suvSajo SNUIINYAT 03098 U213 uoISunPM

‘wwod ‘s1ad IPYEIyA v Aanded eia swos umouyun [

‘661 ‘Te 19 a2y Z I uoISuIP M 1 BUBN ‘uoISUIO M ‘A% ‘WS 7 1002-L661 smwiound suvSajo SNV 03998 u2213 uoISUIP M
PUEB[YIION ‘'ST SUINOIYD PUEIYIION **ST SUIIIYD

£C00T ‘000T USHIEd ¢ I pue usH “1 1V Ape] pue usy “1 eyndng ST WET 0¢ 8661-L66T snopfiovd smidipvpordoy 03233 dypEd
PUL[UMON  PUER[YMON Uawudieds |

‘wwod ‘s1ad ‘uewdey) g 0 ¢ ‘eare v3uoy oden AemySig siels ‘euroy ode) umouu) (&4 -800z 1das  oden yuoN, “ds snydpvpordo 0998 ade) yuoN
PULIYMON  PUR[YIION ‘WUSWUSIeas |

‘wwod s1dd ‘uewdey) g 0 ¢ ‘eare v3udy ode)  AemySryg s1eag ‘euroy ode) umouyun 4 - 800z 1dog “ds snydpwvpordog $a10ads MaN

JINOD dasvaTay aasvaTay
SHONTITITYH -LNO NOSVHY HLIS dSVATHYd HOYNO0S NOLLISOdINOD 'ON (UVIA SHIDAdS JINVN NOWNWOD

panunuod—1 xipuaddy

Sherley et al.— Translocations of New Zealand fauna

30



a8pd 1xou uo panuguo)

ade) 1seg
‘wwod ‘s1ad 9asseq v ¢ 1 ‘(1 ouayorSuByA\) T ISET ade) 1seq umouwu) 00€-05Z L00Z-$00T 1G111US PULOSOSIO JUDRS 2I0YS
JIno pjemey pueRPNY YIIoON
“wwod sxad ‘Sured ‘W ¢ 1 “TISURIEN LOMLL  YIed [euorSay musxeymel, LWV I AV [T 0¥ 900T 2°d 1qpuis PULoSoSHO Aupys 2104s
puepPNy YuoN
‘wwod 's1ad ‘ured ‘W ¢ 1 JINO pjeIney 1 BIONOW  YIed [EUOISOY MUILYME], WV ¥1 AV 9T oy 9007 22d 1q111US PULOSOSIO JUDYS 2I0YS
6661 UOSIIPUY 3 (sked ¢ 1 pue[yioN “T oedono pue[yuoN 1 erderey [€V L 0¢ L661 3dy DY PULOSOSHO NUBS Isnqoy
‘wwod s1d *S] AINDIOW *S] AINDIOW
‘SUMOL 'd ‘6661 SUMO], < 71 B L] (L ATNR ORI N “I SIPPIN JO NNy umouwu 0¢ 661 WY PULOSoSO NULYS ISnqoy
*S] AT ‘(neeym) ST AINDIOW
6661 SUMO, ¢ T TAINDIOW PIY “TSIPPIN 30 NOY usmouyu( 0¢ S661-7661 HUDID PULOSOSHO urys 3snqoy
‘wwod 's1ad ‘sumog, '
$100T BIDII] 39 SUMO], [« 71 ‘S| AmdIdW 1 ndeioy] *S] AINDIDW T UIIID (ZALNS jal ¢661-266T v PULososiO JUDys 1IShqoy
PUE[ULION PUBIYMION ‘Juawugifeas |
‘wwod ‘siad ‘vewdey) ‘g 0 ¢ ‘eare e3uroy ode) AemysSiy 1eis ‘eSuroy ode) umouyun L 8002 120 - 8007 3dos WNIPULO DULOSOSIO) JUDYS 91eUIO
viep ‘[qndun Jnoqrey pIESULYA PUEIYMON "SI SUNDIYD
‘ysured f ‘8007 ysuaed 0 1 ‘(QUONEILIY) T 2UOISOWT] pue uoH ‘T andmeym 102 ‘W01 0¢ 8007 AON WNIPULO DULOSOSIO) NUDS 2ILVIO
ensutua eovredeSueyy,  eromrep ‘uerd 1ojemolsem
6002 Puepre 0 ¢ Saed reuorday Jeadsayeys S [Iouno) PWISI ASupoy umouu ) 8007 424 WnIpUL0 DULOSOSH( NUDS IeUIO
‘wwod ‘siad ‘vewdey) g 0 ¢ TEMLIN ‘Peoy LILINON TEMLIN ‘PLoy BILINION umouyu ¢ 8007-L00T WNIULO DULOSOSH(O) NUDS 2IBUIO
ensutudq voeredeSueym e[nsutua ] eoesedeSueym
‘wwod ‘s1ad ‘vewdey) ‘g 0 ¢ ‘Keq SapV ‘Keg SopIV umouun a1 £002/900T WnIUL0 DULOSOSIO) NUDS 2IeUIO
umouyun +
‘wwod 's19d ‘UOSLLION 'V 0 [ UOISUI[OA\ T SAWOS/NIEN Ananded eia uoISurPM ‘o411 ‘N8 i€ 30 1€ 9007 AON WnIUL0 PULOSOSH(O) NUDS 2IeUIO
pueppny pueppny
‘wwod ‘siad ‘vewdey) g 0 ¢ ‘9100UMION ‘ysng S, yIwg 9100YMION ‘ysng S [Inug umouyu) 1 <002 wWnIpUL0 BULOSOSH(O JURYS ABUIO
‘wwod 's1ad ‘vewdey) ‘g 0 ¢ e[nsurud voerede3uey e[nsurua eoeredeSuey umouun 1L <€002-%002 WNIULO DULOSOSHO NUDS 2eUIO
‘wwod ‘siad ‘vewdey) g 0 ¢ e[nsutuad voesedeSueym e[nsutua eorvredeSueym umouyu [94 <€00Z-%002 0o0uUL PULososQ NUIS OO
q$00C ysted PUE[YIION 'S SUONYD) PUEBIYUON ST SUYIIYD umouyun ¢
100T YsHIed 39 [oppr ¢ 1 pue uoy ‘T andmeym pue UsH YooY [res ‘21 ‘W ST 0¢ 0002 224 % JEIN 14052.430DUL PULOSOSTH(O) NULYS S JOSIINDN
PUEIUIION ST SUIIYD) PUEYIION ST SUIIIYD (28w %
BCO0T ‘00T ystred ¢ 1 pue UsH “I 201V ApeT puE USH YO0y [1es A 61 ‘WL 6¢ L661 92d ‘L66T e 1408245001 PULOSOSHO JURYs $J032190W
‘wwod ‘s1ad ‘sumog, 'q umouyun
{100T BIRLID 39 SUMO], ¢ 1 S| Amdadp T pndesoy *SI AINDIS T U210 X3S (11 V¥ (&4 €661 JEN ‘TGG6T AON 1400210 PULOSOSI(O) JUBYS PA[QILIN
200¢ sewoy,
S66T JONLINA 3 SLWOL, ¢ 1 PUE[PIOL] '] BIMEH PUEBIPIOL] T DEIEA\ umouyun 0¥ 8861 UWNSVULIDD DULOSOSH() qUBS PUBPIOL]
HINOD agasvaTaya aqgasva1ad
STHONTYIITYT -LNO NOSVHY HLIS dSVATaYd HOYNO0S NOLLISOdINOD 'ON (YUVIA SHI0ddS IINVN NOWNWOOD

panunuod—1 xipuaddy

31

Science for Conservation 303



a8vd 1xou uo panuguo)

800¢ UseD ¥ 278H

Ananded v1a 31Eng J00H

Sherley et al.— Translocations of New Zealand fauna

2002 ‘Te 39 UOS[ON ¢ 71 NeNS J00D “T NI, T JOUIOI YUIION [ 89 <661 smppund uopouaqds (s s3apoIg) eieyeng,
neNg JooH
£00Z NZUIPW Z 1 uoiBunPA\ ‘Adueg mosey  ‘(emamodee]) T suoydag umouu) 0¢1 L00Z ‘€002 snypund uopouaqds (Qreng Yoo)) evieyen],
‘wwod “s1ad ‘SSIAY W (€007 eng yoo) sy ojonduey  Aanded eIA ¥ JenS JooD
Te 39 98papny {q<s00T d7e0 Z 71 “1 muededororeyeys  ‘Cemainodeye]) 1 suoydoag [€¢¢ V68 Ty €00Z snvund uopouaqds (Qrens Yoo)) ereyen,
ereydadoypuiyy ernday seyejeny,
PUEIYHON PUEYIION ST SSUTS
‘wwod 's19d ‘voisrely ‘[ 0 0 ‘BIOYNOY ‘[Pwe)) IN IOIYL/ITYMEIEMBUEIN Joquinu 23re umouyun SO961 Areq umouyun sa1ads umouyu)
ermdoy :s310ads paezy] umouyu)
‘wwod ‘s1ad ‘ST AINDISN
‘SUMO], ( ‘6661 SUMO], 0 71 “T A91UBIS JO nIYMEY S| AINDISIN T SPPIA JO NNy umouyun 0¢ <661 1403D1GM PULOSOSIO) NULYS S JONLIYA\
‘wnwod “s1ad S| AIDID “‘(neey M)
SUMOT, d {6661 SUMO], 4 1 “T AMDISW Py ST AIMDIIW T S[PPIA JO NIy umowyun bt S661-¥661 1193p}GM VULOSOSHO NUBS S JNEIA
‘wwod s1d
‘SUMO], “( ‘T00T BIRIID]
3 SUMO], F66T SUMO], < 1 ST AMOW T mndeIoy S| AmMdIOW I JPPIA J0 Y [STAC WS 8¢ 0661 JEW - 8861 2d 1193314 M VULOSOTHO NUDYS S JONEIYA\
PUEYIION 'S SUNOIYD PUE[YIION 'S SUOIYD
<002 ‘€00T ystred 9 1 pue usH “I 201V ApeT pUE USH T EnUDYMHINY dSTWeST 0¢ L661 24 ‘L66T JeIN 1SUMOF PULOSOTHO NUBYS S UMO],
PUBIYLION ST SUIYD PUBIYLION ‘*ST SUYDIYD
L00T ‘q°ec00T ystaed 4 1 pue usH “I 201V Ape1 pUE USH T ENUSYMHNY dL1WHT 1¢ $00z uef 1SUMOF PULOSOSHO UDS S UMO,
PUEBIYLION ‘ST SUIIYD PUE[YLION ¢S] SUINIIYD
L00Z ‘TO0T ystaed 4 1 pue usy ‘1 surwaaddod pUE USH ‘ JOeIS J[PPIN., umouwyun 0¢ 2002 1SUMO] PULOSOTHO NUBYS S,UMO],
qr00¢ ystred PUE[ULON ST SUYIHID PUE[ULION ST SUYDID
{100T YsHIed ¥ [1PPPRY ¢ A pue uoH T aynduyeym puE USH ‘ O¥IS I[PPIN, [TA%1 ‘WST 0¢ 200z uef 1SUMO] PULOSOTHO UDIS S,.UMO,
‘wwod 's1ad ‘sumor, ' Ananded eia
{1007 BIRIID 39 SUMO], < 1 ST Ao 1 pndeoy] *ST AINDIDW T U210 [ ¢8 1007 JeIN 142J1S DULOSOSIO Junys s JoIng
‘wwod 's1ad ‘Sumog, ' Ananded eia
{100T BIDIID 9 SUMO], < 1 ‘ST Ao 1 ndeoy] *ST AINDIDW T UDDID 102 ‘WOoT 0¢ 7661 eI 142J1S DULOSOSIO NUIyS § JaIng
‘wwod ‘s1ad JONeIyA v
F00T SWEPY 6661 SPYIHD ¢ 1 UOIBUIOA “T PUB  UOISUNOA T SOWOS/NIEIN umowun 0s 6661 AON ‘8661 24 WNY]I000dUY] PULOSOSHO junys panodsg
‘wwod ‘s1ad ‘Ysed "M SpuNog YSnoJoquiey  Wens Joo) ‘(emamodexe])
8002 UseD ¥ dzen ¢ I ‘(319101 91) I PnE ‘1 suaydag umouwun oy 002 wnwpPundv.fug vuososo Nupys papads
‘wwod ‘s1ad ‘TINeINYM vV
8002 YseD ¥ 37e9 F00T MeNS Joo) ‘(emamodeye])
Te 19 UBWIY H00C SWepy ¢ 1 uoISumPM T PUBIN T suaydaig umouyu oy $002 wnppundv.fu vulososyo Nunys papads
“wuwod .mHUQ mnoqrey MUH—NWC.NE?
IPYINI “d PUe "D 0 1 ‘(QUOYEIEI) '] SUOISOWI]  PUE[YIION ‘BIESUBYMIWIN UMOw U 62 £00T 1411US PULOSOSIO NULS 2I0YS
HIWOD AISVATIY agasva1aya
SHONTYTITY ~LNO NOSVId HLIS dSVATIY 404N0S NOLLISOdWOD ‘'ON (YVIA SHIOAdS IIWVN NOWWOOD

panunuod—1 xipuaddy

32



a8vd 1xou uo panuguo)

qer00T YsuIed 9 ¢ PUBIYMON ‘S[ITH UAMIOPUATY  PUBIYIION ‘S[TH UAMIopuAIg umouu) 87 002 1411915¢00¢ vULdo1dT §013 $,3791191syd0H
‘wwod 's19d ‘SSIAY I
800 USED ¥ 97E9 1900 Nens J0oH neng yoon
‘Te 39 Y20, ‘00z doysig ¢ 7 ‘1 “SIopomiay) Teleremmyny  ‘(eadmnodeye]) T suoydaig umouun 1L 9002002 woguvg vugadorat Soy s, uoyuey
800 USED ¥ 9ZeD 1900
OUBWLIDY [H((7 UMOIY 1eng Joo) ‘(emdmodee]) Iens JooH
3 YO, F66T Umorg 4 z Tsuoydarg  ‘(emomodeye]) T suoydorg umouyu 41 2661 wolupg vuadora Soiy s uoTweH
‘wwod ‘siad ‘ysrey 'y 0 ¥ OJEIEA\ 1S9JO,] BIOIINJ YIN  OIEIEA\ 1STO,] OULIOITEYA\ uMouun) 0L 9002 1a¢pv vutjadorat Soiy s Aoyory
emuy :eiqydury ;S0
neng Joon
‘wwod 's1ad ‘voisre ‘[ 0 0 “I 9MAIN. [ ‘BdTE LID[OW ENS JOO)) “*S] SOL], umouwu umouun o961 D snippund uopouaqds elelen],
sajou [qndun ‘viqmeq ‘A L 0 uoiSupPM 1 nidey umouwu) umouu) 7< 6¥61 D smpound uopouaqds eeeny,
0Z61 voswoy],
‘0261 dostH L 0 uodurpA T eundoyow Aud[d Jo Aeg ur puels| umouu umouun 0261 smppund uopouaqds eeen],
UIAT
€681 I[Ny L 9 ‘e8uoyreded aeT Ul puels| umowu) umouwun ¢ €681-7681 smppund uopouaqds eieleny,
Ayanded eia
‘wwod ‘s1ad ‘addeyd g 1 [ (1 e3ueday) T I91A0D) (1 e8ueday) T I91A0) usmouwu 4 800Z 120 snvpund uopouaqds (UIdYIOU) vIvlENn],
Audd Jo Aeg
‘wwod 's1ad ‘Aydesy [ 4 71 “T (enyn1) JOABN Kudpd Jo Aeg ‘T emorey] WESTI¢ST 0¢ L00Z 0 snppund uopouaqds (UIOYIIOU) BIEJEN],
Ananded eia
‘wwod 's12d ‘SOUUP 'S 0 @ JIno peIney T ninney JIno yeIney T nyney ( VAl 9002 smppund uopouaqds (UIDYIION) BIEIEN],
‘wwod 's1ad ‘addeyd g
€00 MeYsIEy 9 y3ngxoy *S] AINDISW Ayanded eia 'S] AINDIN umouyun ¢
{€00T Te 19 uopurerg 0 [ A} “1 A31UBIS JO NIYMEY T £91UeI§ JO MyMme] Ay W <I $00Z 220 - €00 AeIN snpppund uopouaqds (UIdYUIoL) BIeIEN],
‘wwod 's1ad ‘qaddeyd g JINO pyeIney
$002 Te 19 Yoe[ 0 1 “T 1SUBIeN INNL], ST ATDISW T S[PPIN JO Ny W 0¢ ‘10¢ 09 €00Z 0 snpppund uopouaqds (UISYION) BIEIEN],
‘wwod 's1ad ‘qaddeyd ¥ [PpurwoIo)) Aanded eIA [opuLWwoIo) umouyun ¢
€00 ITeYsIEly 3 y3mgxoy 0 [ Aai ‘(1 e8ueday) T I91A0D ‘(1 e8ueday) ' I91A0D) ‘A7 NI ST €00z 2unf ‘1007 AON snpppund uopouaqds (UIdYIIOL) BIeIEN],
‘wwod 's19d
‘mPddeyd ¥ ‘1007 TE P S| AINDIOW ‘(neseym) Ananded eiaA S| AINDION umouwun +
SUMO], {6661 ‘L66T JYSSN 0 <71 TAMDION Py ‘(nexeyA) T AMDION Pay APy WI 11 8661 Aun( - 9661 AON sngvpund uopouaqds (uIYIIoL) BIRIEN],
6661 ‘8661 UIMO
{L66T I9USSN ¢ 7T Kud[d Jo Aeg ‘T BIOYOINOW Kudpd jo Aeg T IyeINO v 7€ 9661 0 smgvpund uopouaqds (UIdYIION) BIEIEN],
wwod 's13d ‘SSIAY ‘W spunos Ananded e1a 31ENg JooH
{800T UseD ¥ ozen 4 z ySnooquey 1 Suog I I1P0Ig YIION [ <9 L00Z AON sngpund uopouaqds (°S[ SIU30Ig) BIEIEN],
800 UseD ¥ 97e9 ‘1007
PIPYHIDN 8661 UKD [ 7T uoISUIPA T SSWOS/MIEW  IWENS 00D “ IYI0IG YHON (o€ ‘Voz 0¢ 8661 smwpund uopouaqds ('sI s1oypolg) ereyen,
HINOD agasvaTad agasvaTayd
SHONTYTITY -LNO NOSVId HLIS dSVATIY 404N0S NOLLISOdWOD ‘'ON (UVIA SHIOAdS IIWVN NOWWOOD

panunuod—1 xipuaddy

33

Science for Conservation 303



a8vd 1xou 1o panuguo)

Gepnnigy
€007 I o 0 241989y Wodny eynRoH umouyun umouyun uMouu) umouyun suapouuy viuvgdiyamog reus eyueydiomod
eIep Jqndun (Ananded eia 1ed) $339 66¢ (epnnigy)
‘pr1 ZN 483909 prjos 1 [ JIOJYO0Y IN MO[dq UISeq snIsngny N ‘BIIE PIUIN ‘S[Teus 611 8191 £00Z 3dag smsnSny viuvqdipjomodq reus eyueydipomod
erep ‘[qndun (Ananded eia 1ed) $335 <91 (Pepnnigy)
‘Py1 ZN 483907 prjos I [ OJYO0Y I NWWng SnISNgny N ‘BIIE PIUIN ‘S[IeUs ¢80 1 0sZ1  L00Z 3das ‘L00Z dunf smsnSny viuvqdipjomoq 1reus ejueydiomod
viep ‘[qndun (Kianded eia wred) $882 701 LOOT e 0€ (oepnndD
‘pr1 ZN A835U9 prjos I ¢ smsnSny I ‘e2Ie PaUNUU() snIsngny N ‘BIIE PIUIN ‘S[Ieus 8/ 1¢ 01y -,00Z uef 07 smsnSnv viuvqdipomoq reus eiueydiomod
eyep ‘[qndun (Ananded eia wed) (depnnigy)
‘pr1 ZN 4819U7 prjos 1 ¢1  smsndny N ‘edIe pauUTU() smsn3Ny W ‘LIIE PIUIN S[TEUS (% 0¥ 9007 22d smsnSnv viuvqdifomog reus eaueydipomod
0002 ISHYINO sofuey rewrey
‘6661 1PUU0D,0 ¥ ¢ ‘proy SIANP[OS a[aesieq umouyu umouyun YLOT-6961 > (epnndny) 1asnq viuvqdlivd Treus Lney
JNOQIeH NENUE ‘BSUTUDJ 0L61 pue
‘wwod 's1ad ‘se[dnoq ‘W 0 0 nyAay ‘peoy dwoay umouyun umouu) umouyu) 0S6T UMY (epnndqy) 1(qsnq viuvgdCwvg [reus pney
JNOQIEH NENUEN S00GT JO SIPEIIP
S661 Te 19 ysuaed 0 0 ‘BINSUTUDJ MIYMY umouyun uMou U umouyun My IsIy A[qissod  (epnniuyy) 1(gsnq viuvgdCng [reus pney
G661 TE 19 ysuIed 0 0 YHOMITEA\ ‘SYO0OPOOM umouyun uMou U umouyun umouyu)  (epnnigy) Mqsnq viuvgdlvg [reus pney
9661 2IOYANUON < 0 SIEIeA\ “BINE] ST umouyu() uAmouy U} umouyu) umouyu)  (epnndyy) Mqsnq viuvgdCiwg [reus pney
G661 'TE 19 ystIed < 0 SINENEA ‘AS[[EA B umouyun UMOUU() umouyun umouyu)  (epnniyy) Mqsnq viuvgdliwg [reus pney
PUB[YLION ST SUDID PUE[YLION “S] SUIHID Gepnndqy)
L00Z $8Ummg ¥ ysuaeq 4 1 pue USH “1901V Apr1  pue USH ‘T (USH) vdurIe], [6Z VL %2 900z 3das sisuanSuv.v) vpudgioquey reus
ejeuowng :epodosses :edsnfoW :SSNJS pue S[reug
Aanded eia
‘wwod ‘s1ad IONeIYA 'V uoISuIPM SpUNOS Y3NoIOqIL
‘8007 yseD ¥ zen ¢ 1 ‘Amyoueg oy (21910H 9L) ‘T pnEW umou U 09 9002/500T vyayvd vugadorat Soij puels| pnepy
8007 yseD ¥ spunog SpuUNog Y3noJoqueN
970 8007 78D ¢ T ySnosoquey 1 SuoT (219101 o) T PNEN umouu 101 <002 vyayvd vujadora Soiy pueys| pnepy
800Z UsLD ¥ 97eD
1€00T
J98Pad 3 IYI0]T, ‘000T SpUNog Y3NoIOqIeN SpUNog Y3noIoqIeN
9780 % YSeD ‘6661 278D ¢ z T BIEMOW (219104 9L) ‘T PNEN uMou U 00§ 1002 vyayvd vutgadoaT Soiy pues| pnepy
800C
yse) ¥ 3ze9 F00T 194 ¥ SpUNoOg Y3NOIOQIL SpuUNoOg Y3nosoquen
ISIYAIJ F00T T¢I TP ¢ z ‘(3I10H 21) T pRE ‘(I10H 31) T prEIy umouyun 001 S861/5861 vayoynd putjadorda] Soxy puvls] pne
142¢0.4v T 30
9661 TIPd 9 0 uorBunoA T nidey [PpULWwoIo) umouyun <1 STOT I FT6T 99a L1213215¢00¢ PULPdOIdT Souy puspadoro
6007 dwreyoneag
3 UYSHIEJ 96007 YsIed 9 ¢ PUEYIION ‘SIITH UAMIOPUAI  PUEYLION ‘S[TH UAMIopukig UMOw U &4 <00Z 14011215¢(00¢ PULIdJOIT 8013 $,791191syd0H
HIWOD AgasvaTad agasvaTayd
SHONTYHITYH ~LNO NOSVHY HLIS ASVATHY HO¥NOS NOLLISOdWOD ‘ON (UVAX SHIDHdS HNVN NOWNWOOD

panunuod—1 xipuaddy

Sherley et al.— Translocations of New Zealand fauna

34



a8vd 1xau uo panuguo)

PUER[YIION ‘ST I[[eAeD) PUER[YLION ‘eIOpUE] (Geprnuwing) vopuvd

6861 ‘8861 ystired 4 “1 ndnyeiniow woJj ‘paredr-aande) (+21V ¢ +91 $861 A snso1SvquIY SNIS0IV]g [reus Xery
(epynuing)

vyep ‘[qndn 8umg L PUE[UIION ‘SPHD J[[IAIng PUE[YMION ‘SPHD [[IaIng (1'vLT 8¢ 8661 AON 9 121111 SNSOISVQUID SNIAISOOD]] [reus Xery
pueppny yInos puepyuoN ‘Aeq sidg epinuwing) un.Louaay

‘wwod 's1ad ‘sednoq W 0 ‘yoeag 1yeIoney| woJj ‘paredr-oande) (6 6 9L61 UE[-100 SnsoISvquuy SnJAIsoov]q [reus xe[J
puepquoN ‘Aeq sidg (deprnuwing) wWnLouady

‘wwod ‘s1ad ‘sednoq ‘W 0 puERPNY YINOoS ‘nynies woyj ‘paredr-aande) $339 umouu) 9L61 AON snso1Svquuy sSnjAjsoov]q [reus xe[j
PUBIYLION ‘ST puepqoN ‘Aeq sidg (Gepnuwing) uniouUady

0661 ysuIed 4 spuowwis ‘T yning NJo woJj ‘paredr-aande) (z¢ VoI 29 <861 10 snsoISvquuiy snjAjsoov]q [reus xerq
PUE[YLION ‘9INSO[OUd (epynuwing) suapauup

BOGGT ASJIYS 1 PadUdy Wweans ey JJ, puE[qIION ‘Aeq neremnen umouwu 8z 0661 AON snso1Svquiy snjjsoIv]q [reus Xery
PUE[YIION ‘2INSO[DUD (Qeprnuwing) suapauuy

BOGGT A9119YS 1 Paoudy Wweans ey o1, PpUE[qMION ‘Aeg eNH 2], (€1 ViP 6S 0661 AON Snso13vqQuip snSoIV|g [reus Xe[]
saguey eniere], (Aepnndyy) puoziv) wioy

‘wwod ‘s1ad ‘voIsTel ‘[ 8 UIAYT o8pry oedoedery umouyu spapunyg PHOT 18400141 1S40aD4] DIUDTLOMOT reus eyueydiomod
uoIFuIP A (epnndyy) puozyv] wioy

‘wwod ‘s1ad ‘voisTe [ 0 ‘SuUDpIED) [EdTURIOY UIAYT ‘Ysng SAeMeUIIID umouyun 0se YHGL  1S42ap.4] 1S40ap.4] vjuvqdyiomod mreus viueydiomod
(epnnAqy) vuozyy] Wioy

9161 [[PMO] 0 uoiBurPM Sed yeepueyy] umouu umouyun oy PRGL  1SM2ap.] 1S40av.4] vjuvgdyomod reus viueydiamod

1SEOD) 1ISOM
‘wwod ‘s1ad ‘veuudO [ 0 ooyds prYYIIg umouyu) umouwun uMou U umouyun (epnniqy) “ds vruvqdijomod [reus eyueydipmod
JIppes
eiueydAred ‘$y221) uory

‘wwod ‘s19d ‘voisrely [ 0 AoTeA eoweaey] ‘o[ Suneoy pue odexey ‘WISNA umouun umouu) 061 D (Gepnnigy) ds vuvqdiyjomogq reus eueydipmod
UOS[ON ISOMYLION uo[uey aye] pue dwe) (epnnigy)

‘wwod ‘s1ad ‘uoisrey [ 8 ‘AITEA BOWEIEY JOMOT UMOIAJJR], ‘O1eALqIo) umouun umowu i8¢61 vosny vrvusy viuvgdifpmog reus vjueydiamod
JIed [euoneN (Gepnniwy) 1a4215qo0q

€00Z A 0 AS[TeA 4219 ‘nereyy UBWSE], [PV ‘UUBUE) uMmowuN ¥ 8/61 1111215¢00¢ vIUVGdljpmog [reus eyueydipmod
JIed [eUoneN MIed [eUOnEN (Qepnnigy) a11015¢20¢

€007 I 0 SIYET UOS[AN M2qoy IN UBWSE], [2qV ‘UUEUE) uMouu) umouyun umouu 1111015¢00¢ vIUVgdijpmog reus viueydiomod
PUEIYIION UMOUNUN ISIMIIYIO (epnniqy)

7861 9130 0 ‘BIUeeSULIV ‘JOARY NOYTEY —PUES[ YINOS UIYIION umouyu umouyun umouyu 11121500 vIUvqdijpmog reus viueydiomod
r3uodng UOS[ON IS9MYMION (GepnnAqy)

‘wwod ‘s1ad ‘own) L JedU 221 vjedne], qurod SYOIH umouwu) yio¢ 0961 10 6S61  wasnfqns 1saypr3 vIUPGdi]MOd [reus eyueydipmod
UOS[IN ISEdYLI0U (depnmAqy)

€007 e 0 ‘Aeg 91qeD ‘uenpwniqg umouun umouwu) umouu) UMOUNU[)  posnfqns 1sayis viuvgdijpmoq [reus eueydiomod

agasvaTad agasvaTayd
SHONTYTITY NOSVIY HLIS dSVATIY 404N0S NOLLISOdWOD ‘'ON (UVIA SHIOAdS IIWVN NOWWOOD

panunuodo—1 xipuaddy

35

Science for Conservation 303



a8vd 1xau 1o panuguo)

‘wwod 's1d Inoqrey pPIeSuey A
‘Amquoyperg o 0 1 ‘(QUOYEIE]Y) T 2UOISIWIT vaIE PDIEIULY A\ umouu) umouu) umouyun umouu) snuew Surdarg
SepHuUEl SpHUE
e)asu] repodoIyury :§109SU]
odnerexeyp/moqreq BINSUTUD] syueq (aepuoydoorioyly)
L00T 1mog ¢ 1 UuoIPNAT “1 rendd/enyewel0 red Aoperg uouO  $839 0¢ ‘snys ¢z <L $007 AON-Idy DIDINIDUL DaJIIUDPNIS] 3n[s uoA-Jed]
PUE[ULION
Inoqiey pIeduey A ST SIYSIUY J0od T ISUBIOY
8007 ysuIed ¥ 13umg L LT ‘(QUONEIE]Y) T 2UOISIWTT woJy parear-aande) (LVY 11 Z200Z Sny  (epynwing) 125uoq snjdsooviq [reus xe[J
PUEILION ST SIYSIUY] PUE[YIION “*ST SIYSTUS]
eep [qndun 103ummg 4 L 1004 “T Wyey DIYME], 1004 “T ey DIyMme], [9V6y <9 8661 Ue[8z-Lz  (epynwing) #25uoq snisow)d [reus xe[]
‘wwod ‘s1ad JINO pyeIney ‘SISION Y], PUBIYLION ‘ST SIYSIUY
joouq " ‘8¢61 [[PMOd 4 0 1 ededosoymoy J00d T Aemydry usmouyu 001 $C61 Q24 (epynuwing) #5uoq Snjsoov]d [reus Xef[
PUBIYMION “'S] SSUTY 29I ], PUB[YION ¢S] SSUTY 29I, (deprnuwing)
8007 £9TEYA\ % Yooig ¢ 6 /TUMEIEMEUEIA T ISOA\ TINOS /TUMBIEMEBUEIN ©T 18IID) Vv 0z 0C €007 AON SHINQ4D 1SUO0JI0Q SNJISOIV]J [reus Xerq
PUE[YIION ‘JFeym JnoqieH
muoguey snsoddo seare PUE[UMON ST SSury (aeprnuwing)
‘wwod 's19d ‘voisrely ‘[ 9 0 proy IYIH JO UIod Jopng 0 L/TYMEIEMEURIA umouun umowu) S096T Apreg 15U0J]0q SNJA3s0OV]J [reus xe[]
Aeg vUBDILY A\ ‘DINSOPDUD Aegl vUBDILY A\ ‘2INSO[OUD 6661 O 1€ (depnuwing) vuvaivgm
viep '[qndun ‘398umg 4 L Padudy FurureIuod ysng Ppadudy Sutureiuod ysng {ZVI11 6 ‘66T AON T snsorSvquuiy snjljsoov]q [reus Xepq
‘wwod 's19d ypoog 'y PUR[YIION ‘DINSO[OUD (depnuwing) vuvaivgm
BOGGT AS1I9YS 4 [ Pa0UDJ Aeg PUBIIEYA,  PUBYMION ‘A BUEIIEUYM (+€ ‘V+L L€ 0661 AON Snso13vquuip snSoIV]g [reus Xe[]
‘wwod 's1d ‘qroog v PUE[YLION PUR[YIION ‘CULIIEYA\ (deprnwing) vuvaivgm
‘8861 USLIE] L 4 S MreAe) T MUOIOH woJj ‘paredr-oande) (+61 V€T +7¢ $86T A Snso1Svquiv snISoIV|g [reus XefJ
PUE[YHON pue[yioN ‘2de) yuoN (epynuing) azgoruL v J 1o
6861 ‘8861 ystied L 4 ST HTeAe) T ESuneinsny woyy ‘parear-aande) [+E€°V6 +y $861 sunf 1w snsorsvquip snjGsoIv]d [reus xe[]
PUE[MON
PUER[YLION ‘D7D Py ‘oI ueA e 2de) (aeprnuwing) snyzadsvivd
€00T 1UEID 3 J2FULNG L LT D0d Bed 21, ‘@msopug  ‘Ous ed woiy pasear-aande) (¥V¢ L 6661 snsorIvquin snjisoIvq [reus Xe[]
PUER[YLION ‘UaWI( PUB[YMION ‘UaWwI( (aeprnuwing) snyzadsvivd
eiep Jqndun ‘1o8ums T z L ueA epew ade) 1S v ueA eey ade) Ous v [SVO[8 VS I1¢T 8661 AM[ ‘L66T 0 Snso1Svquip sn3soIv|g [reus xe[J
PUE[ION
viep ‘[qndun ‘193uIng ‘UL UeA eIy 2de) PUBIYLION ‘UWI(] (deprnuwing) snyradsvivd
‘0661 A91319YS < 4 ‘931 UONEDO[SUET) YLON uea ee 2de) s ed (9V¢T 1¢ 0661 snsorSvquiy sn3soov]q [reus xXer]
PUE[YION
eyep Tqndun ‘Jo8umng 1 ‘uawI( ueA euel ade) PUEIUMON ‘UDWIJ (eeprinuwnng) snyrudsvivd
{40661 A9139Us 4 4 £9]1S UONEI0[SUET) INOS uea ele 2de) s ed (LV¢T Y 0661 snsorSvquiy snj3soov]q [reus xe[J
HIWOD agasvaTaa Aasva1ad
SHONHYHITYH ~LNO NOSVHY HLIS ASVATad HO¥NO0S NOLLISOdINOD 'ON (UVIA SHI0ddS IINVN NOWNWOD

panunuod—1 xipuaddy

Sherley et al.— Translocations of New Zealand fauna

36



a8vd 1xou uo panuguo)

OJENIEA\ ‘WIEY JUDDE[pE

8007 [PPUBWOIO)) QATISIY PUE 2AIISIY JYNUIIDS
AMOIINQUIOY], %9 SHEA L 4 O1u20g T 219deImon BIDA\ JULID) INUDOYEIN umouun 28 8661 Idy 1MU0GDUL DPLODUIIT IOM JUBIS IUDOYEN
oJeNTeA\ ‘WIe JuUddElpe
800¢ [9PULWOIOD) ‘DATISHY PUE 2AII$9Y dPNUIIOS
MOIINJUIOYT, 3 SEA < ¢T1 J1U2D§ puE[s] ISueIye BIIA\ JUBLO IMUDOYRIN umouyu) <6T €661 2 INU0GDUL DPIODUII(] PIOM JUBIS MUDOYEN
oleyIEA\ ‘UIIR JUddE(pE
8007 oreIE A\ PUE JAIISIY OPNUIDS
MOIINQUIOYT, 39 SNEM L 4 ‘pue] deALId—s ULM0D) BIOM JUBLD) IUOYEIN umouun ¥LC 2661 190 - 0861 22 1MUOGDUL DPLODUII( IO JUBIS IUIOYEN
oJeyIEA\ ‘TIE) JUddElpE
800¢ (@12 UZ)\N PUE 9AIISIY dYNUIIDS
MOLMJUIOY, 3§ SHEeM ¥ ¢ ‘puey dneAd—nreynyL, BI9A\ JUBE) IUS0YEN W €9 ‘4801 usmouyu) umowun muaoqvut pprLOVUIAJ £I9M JURIS IMUS0ULIN
Jeppewolsoisouy exNdoyuiQ eI
£00Z 198uing PUBIYLION *S[ SUIIYD PUBYLION ‘ST SUDYIIYD
3 YSIed (L00T Yskred 1 1 pue UsH ‘T 291V ApeT PUE USH T ENUIYMEINN v ¥ 900¢ 1das snpnovdo snadounpy 92q Surppreq
Ananded eia Z200Z AON ¥ 10
‘wwod 's1ad ‘uIH D Y 1 S| AMDIOW T Bindesoy S| AINDId T SIPPIN JO Y v 001 ‘0002 JEIN snpnovdo snadoupy 192q Surppreq
IENS JO0D S neng JooH
‘wwod 's19d ‘SSIAY W 4 1 OpoMIAYD T BIBIEAMINN S| 9pOMIYD T oyeyey d1, v 96 L1661 3dy snpnovdo snadounpy 193q Surppreq
JEPIUOLIqRUY, :e12)d 030D :s91193q Surpjreq
odnereey A/ INOqILH BNSUIUJ Syueq
‘wwod 's1ad ‘mmog W Z 1 UoIPNAT “1 rendd/enyeweln Spred AS[perg uouQ v 0s 100z 1dy SAPLOTIL0 DUBPOIIT 9399 puUNoIn
Jepiqese) :131dod[0) :$3[199q PUNOI9)
‘wwod 's1ad ‘swepy T 0 ‘1 uo)SUIOA ‘I BUEI 1580D) U0ISUIIA\ YINOS \% 0¢ 9002 woyng sniqo4odA [A99M ssead Jeadg
PUEIPIOL] T LISNEIIY Jedu
(Ques [ewIoju— £90,)
200T ‘9661 sewoy], < 1 PUBIPIOL] T EIsyealq ‘T paweuu) NV 0T AV 0 oy 1661 awduna0qius snqduvpvg A9
L00Z 193UIns PUE[YIION 'S SUNONYD PUE[IION 'S SUIIID
3 USkIEd (L00T UsHIed 0 A pue UsH “I 201V ApeT pue USH T enuayMHN NV Z1 AV 81 0¢ 9007 1dag 110qung snoSpuy [FA29M
‘wwod ‘s1ad ‘swepy T SPUNOS Y3NOJOqIEN
800C yseD ¥ aze9 0 I UuOISUIPA T BUBIN ‘(SI910H 9L) 'T pneN v 1191 9002 JEN ‘F00T TeN nunqupf snjospuy 1A
Spunos y3noJoqurey
800T Use) ¥ 27eH 0 1 MENS 00D “T L, ‘(I210H 21) T PnEN v 8 1002 nunquvf snjospuy [FA99 M\
2002 ‘9661 sewoy[, 0 Tl PUE[PIOL] T BISNedIg PUE[PIOL] T ENLIIEA\ v 0Z 1661 nuanqupf snjospuy 1AM
epruorndIn) :e13)dos[o) S[IAIM
‘wwod 's19d Inoqiey pIeSuey A\
‘Amquayorelg ‘o 0 1 ‘(QUONEIEIY) ‘T 2U0ISIWIT aIe PIESURY A\ umouun umouwu) umouyun umouwu) 109SUI YOS
LIPOIEWISEY{ S)OISUT YONS
HINOD agasvaTad agasvaTayd
SHONTYTITY -LNO NOSVId HLIS dSVATIY 404N0S NOLLISOdWOD ‘'ON (UVIA SHIOAdS IIWVN NOWWOOD

panunuodo—1 xipuaddy

37

Science for Conservation 303



a8vd 1xou 1o panuguo)

*S] AINDIDP (PUD 1S9M) Ananded evia WLET Y 0S
8007 1Pddey) % 108umg < 71 (My2ImoW) T 9[qno "SI AINDIDN T SIPPIN JO NIy WV 9 AV ST 1S 1007 1dag-Aey DID]OSI DIGMNIOP] LIDM PIYSNY SPUEIS] ATNDIIN
£udld jo Aeg
QUIOqSI) QAIISY JTUDS ABTUTY A\
‘wwod 's1ad ‘TAmes S 1 0 ‘PeaH SOIN Sunox PUE 9AIISIY DIUIDS MO\ umouu 6 Suro8uo 800z DIIIVAOLY] DUIOPIUUIF] EI9M 921) PUEPRPNY
ade) 1seq
‘wwod 's1ad ‘Nasseq vy ¢ 6 ‘(1 ouavjor3ueyA\) TISeq ade) 1seq ‘eOILIV O, (ST NS ‘IT¢ <9 2002 AON DIIIVAOG] DUIOPIUIE] EI9M 991) pUERPNY
Inoqiey PIe3uLyM
100Z 33D L 1 ‘(QUONEIE]Y) T 2U0ISIWTT aIE IDIEIULY A\ umouu) 001 0007 vwnny DIIIVAOG] DUIIPIUUIE] BIDM 221) pueppny
*S] AINDIDP “(PUD 1SLI)
€007 U219 < 1 S| Amdaop T pndesoy] (My2Imo) 1 a[qnod WOl ‘4 9¢ 49 L661 AeIN DIIIVAOG] DUIIPIUUIE] BIOM 221) puepPNy
odnerexeyx/moqreq
800T T¢ 19 SHIEA ¢ 2T UOIPNAT T rend/enyewel0 B[NSUIUD syueg umouun 8¢ <00z uef DIOLL DUIOPIUAE  EIDM D) BINSUTUDJ S ueg
umouyun |
800 'TE 39 SNEA I I uoISuIPA 1 SSWOS/NNEN uoISuIPM 1 BUBIN W IT A LS 6S L661 3y ‘9661 1dy SUIPISSDAD DUIIPIUUIE] BI9M 2213 UOISUI[I A\
sSpunos spunos y3noJoquey
wwod 's13d ‘SSIAY ‘W 1 1 ysnoJoquely <1 3uoq ‘(31910H 31) I pneIN umouyu 001 800C ue[ DSOS DPLOPUIA(T £IOM JUBIS JIENS YOO
uoISuIPA uoIUIPA Suwo8uo 8007 a1
00T ¢ 19 SIEM 1 81 ‘ATenIdUES IJPIIA HOTEY I SOWOS/NNELN 981 ‘L00Z 929 VSOTNAL DPLIOVUI(T I9M JUBIS IENS Yoo
ES00T TE 19 SHEA\ MeNg J00oD S| or0uguLy MeNS Yoo ¥ ‘Wle
{8007 yseD ¥ oze9 0 I “rmuededororesiepy  ‘(emomnodee]) Tsuaydals AT IV 2T ‘INV € W $00Z 0 1¢ VSOSNA DPLODUIAT I9M JUBIS JIENS Y00
Surpaaiq
E800T Te 19 SHEA MENG JOOD ¢S] 010NTULY 2anded e1a 31ENS JooH
‘00T Use) ¥ azeH 0 1 “1muededosoresepy  ‘(emamodeye]) T suaydalg WLYA9 ¢1 007 AeIN VSOINAL DPLIODUIA(] I19M JUBIS IENS Yoo
GO0 & 19 SNEA spunos y3nosoque Wlsalin
800 UseD ¥ 9zeH 0 ! eNS JooD “T BIL, ‘(9I210H 21) ‘T PneW NV LT AV 1S 6 100T DSOSNL DPLODUIAT EI9M JUEIS JIENS 00D
£800T TE 19 SHEA\ ¢ Wl Lal9
‘800C UseD ¥ ozeH < 1 uoIuIPA T SOWOS/NNEN uoIulPA\ T BUEIN NV ST AV 1T 9 9661 VSOSNA DPLODUIAT IO JURBIS JIENS Jo0)
800 ¢ 19 SEA SpUNOS YSNOJOqILA
8007 yse) ¥ ozeH) [ 0 ‘(3319101 3]) I pneW uoISunpPA “TeUeIN (ST ‘INV 6 AV 6 (%74 LL61 3dog VSOSNA DPLODUIAT I9M JURIS JIENS J00)
oJeIeA\ ‘WIEy JUddE(pe
‘wwod ‘s1ad ‘spem D ‘800¢ oreyieA\ ‘puef aeaud PUE JAIISIY dYNUIIOS 200z 1dy
MOJINQUIOY, 3 SNEA < ¢ —dpyuomes BIDA\ JUBID) INUOYEIN W IET ‘49¢T /8T ‘2007 FeIN ‘100T AON MU0GDUL DPLODUIIT PI9M JUBIS MUDOYEN
oleyIeA\ ‘WIe JuddElpe
8007 OJEIEA\ QAIISOY PUE JAIISIY JYNUIIDS
MOJMJUIOYL 3 SHEA L €T OIUIOS SIAED Hnjeny A\ JUEE) IMUSOYEIN umouyu 6L1 000Z JeN - €661 muaoqvut vplIvUIaJ EIDM JUBIS IMUIOYEN
oeyIEA\ ‘UIEy JUddE(pE
8007 OJETEA\ ‘DAIISIY PUE JAIISIY OPNUIDS
MoMqUIOY], ¥ SHEA b4 €T JIUIDG EAINOESUBIN B\ JULLH MUSOYEN umouyun L89 000Z JeIN - 6861 q2d muaogqvut ppLOBUIAT £I9M JUEIS IMUS0YRIN
HIWOD agasvaTaa Aasva1ad
SHONHYHITYH ~LNO NOSVHY HLIS ASVATHY HO¥NO0S NOLLISOdINOD 'ON (UVIA SHI0ddS IINVN NOWNWOD

panunuod—1 xipuaddy

Sherley et al.— Translocations of New Zealand fauna

38



‘wwod s19d SyumoT ‘W

(BIOUTEA\ D) IDWSI e (PIOUIEA L) JIWSIIH ]

Cwwod 's1ad ‘ammog W 1 L 1dg apa1031EY] ‘ndg axya10mEy 81 800 Ue(  (SepHpUdY]) 0GHvy SNIIPOYT Jopids odney]
eauRIy eJerddaY) :epodoryry umhoﬁmmm
ensuruo vorredeSueym ensuruog eovsedeSueyp (eydioworpuadoods)
‘wwod ‘s10d ‘uewdey) ‘g 0 ¢ ‘Keg Awry ‘Keq Awry umowyun) 11 800Z-L00Z $qaorqna snppgdaroutio) opadnuad juern
epodopy) repodorqry :apadpnua)
Auoid jo Aeg
QUIOqSID ‘QAIISIY JTUOS ABTUTY A\
‘wwod '$19d ‘1oAmes g 1 1 ‘PEIH SYOIN Sunox PUE 9AJISY J1UIDS MO umouyu MDJ Y, Suro8uo 800z uMmouyun PIOM JAL)
sepuoydoprydeyy :ex21doyliQ :e1om aae)
ST AINDIOW “(PUD 1S9M)
My21moRN) ‘T A[qnoq
‘wwod ‘siad ‘addey) ¥ 1 71 (1 v8uedoy) T I91AND woj parear-aande) WV LT IV L1 ¥¢ 800z ¥dy DID]OSI DIGNMNIOP PIDM PIYSNI SPUEIS] ATNDIIN
*S] AINDISW “(PUD 1S9M)
(ypIMo) ‘I d[qnod
‘wwod ‘s1ad ‘addey) g 4 71 [opUEWOIO) ‘T NEUIYO woiy parear-aande) WIF¥ Al 9 001 £00Z AON DID]OSE DIDMNIOP $IIM PIYSNI SPUEJS] ATNDIIN
*S] AINDIDP (PUD 1SIM)
‘ST AINDIDW (Mya1moy) ‘T d[qnodg
‘wwod 's1ad ‘qaddey) ¥ z 71 I A3ueIS JO mayMmey| woiy pasear-aande) WLy Al LS 001 £00Z Amf DID]OSI DIGMNIOP LI PIYSNY SPUEIS] AINDIS
S AINDISW ‘(PUD 1S9M)
(My21mOoR) ‘T A[qnoq
‘wwod ‘s1ad ‘addey) g z 71 ST AW 1 pndeIoy] woJj paresr-aande) WL 0S I 0S 001 £00Z Af ‘L00Z dunf DID]OSI DIdGNMNIOP PIDM PIYSNI SPUEIS] AINDIIN
ST AR ‘(MeyeyM) S| Aoy Ananded W[ ST ‘Al 6T €00z AeW
8007 1Pddey) % 13umg < 71 T ADID Py BIA ] S[PPIN JO NIV NV T AV € L9 ‘100z 1dag-AeW DID]OSI DIGNNIOP LI PIYSN] SPUEIS] AINDISN
HINOD agasvaTad agasvataya
SHONTYTITY -LNO NOSVId HLIS dSVATIY 404N0S NOLLISOdWOD ‘'ON (UVIA SHIOAdS IIWVN NOWWOOD

panunuod—1 xipuaddy

39

Science for Conservation 303



How many bat, reptile, ampbibian and invertebrate
translocations bave there been?

Translocation records are essential for understanding the
distribution of native species and providing context for ecological
restoration. All kRnown translocations of native bats, reptiles,
amphibians and terrestrial invertebrates in New Zealand

are summarised to provide a central reference for future

workers. Recommendations on best practice when undertaking
translocations are also included.

Sherley, G.H.; Stringer, I.A.N.; Parrish, G.R. 2010: Summary of native bat, reptile,
amphibian and terrestrial invertebrate translocations in New Zealand. Science for
Conservation 303. 39p.

New Zealand Government
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