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Abstract

Abstract

Threatened species management in New Zealand hassheeessful largely through the
transfer of threatened animals to predditee offshore islands and predatoze, fenced
mainland sanctuaries. These conservation approaches are not always feasible and more
recently, conservation programmes have involvied telease of animals into unfenced
mainland islands where introduced predators are intensively controlled but remain in low
numbers. This project involved the reintroduction of buff weRallfrallus australis hector)

to Motatapu Station, an unfenced madiand i sl and on New Zeal ar
reintroductions of buff weka to their natural range on the mainland have all failed. A lack of
postrelease monitoring has meant the exact cause and timing of these failures is unknown.
This research invegfates the ability of buff weka to establish a sei$taining mainland
population in the presence of low predator abundances. Nineteen buff weka (15 males, 4
females) were transferred from predafi@e islands in Lake Wakatipu, South Island, to
Motatapu $ation. Buff weka were held in a saftlease enclosure for six weeks prior to
release to allow for acclimatisation to the release site. Using a combination of very high
frequency (VHF) and Global Positioning System (GPS) telemetry, the reintroduced
populaion of buff weka was monitored for four months posease by homing in and

sighting each bird approximately every two days.

After their release no buff weka dispersed off Motatapu Station, with the greatest dispersal
distance being 2.19 km from thelease site. The majority of buff weka survived an initial
30% mortality limit during the first three weeks. However, by the end of the study 15 (79%)
buff weka had died due to predation by introduced mustelid species, féfitettela furg

and stoatsNl. ermineg. Buff weka took 19.6 days (+ 14.4 SD) to settle down and based on
adaptive local convex hulb{LoCoH) home ranges, the average home range of buff weka was
39.23 ha (x 61.90 SD) and found within the 4500 ha predipping area. Using resource
selection functions (RSF), buff weka resource selection patterns on Motatapu Station were
examined at two spatial scales: 1) home range establishment within the study area; and 2)
resource selection within individual buff weka home ranges. At each sp=tiallzuff weka
selected for areas that contained dense ground cover provided by bracken and shrub habitats

and also areas that were close to water.

The lack of dispersal by buff weka suggests the presence of favourable resources on Motatapu

Station need# for buff weka to establish a population. However, the low survival rate
i
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indicates that the existing predatospping network is not extensive or dense enough to
maintain predator numbers at a level low enough for buff weka to coexist. Predation of buff
weka was responsible for the overall failure of this reintroduction. These findings emphasize
the challenges faced by New Zealand conservation managers in protecting threatened species
in mainland areas. Unfenced mainland islamasy bea viable alternati® to the more
expensive mainland approach of creating predattoof sanctuaries, however; refinement of

this technique will be necessary if threatened species recovery programmes are to meet the

goal of establishing mainland populations in New Zealand.
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Chapter One: General Introduction

1.1 Reintroductions as a Conservation Tool

The International Union for the Conservation of Nature (N)@efines translocations éshe
humanmediated movement of living organisms from anea, with release in another

(IUCN 2012. Reintroductions are a form ¢fanslocation inthat they ar¢it he 1 nt ent
movement and release of an organism inside its indigenous roge which it has

di s app¢ldONe20k®. The translocation ofendangered species has become an
important tool in wildlife management and conservation biology throughout the world
(Griffith et al. 1989; Fischer & Lindenmayer 2000). Such conservation translocations are
utilised to reverse species declines caused Iytdtdoss, human encroachment, predation
and climate change (Griffith et al. 1989). Mammals, birds, reptiles, invertebrates, fish and
plants have all undergone translocation to promote their conservation (Seddon et al. 2005).
Some key applications of tralecations include: 1) the establishment of geographically new
satellite populations; 2) reinforcement to increase the size and heterogeneity of small
populations; 3) increasing gene flow between fragmented populations to reduce inbreeding;
and 4) assistm isolated species with limited dispersal abilities to colonise new areas (see
Griffith et al. 1989; Fischer & Lindenmayer 2000; Seddon et al. 2012 for reviews).

Before translocations can proceed, researchers must consider a number of issues specific to
this type of conservation project. Translocations are financially expensive and require an
ongoing commitment of monitoring and management. An appropriate release site is required
and the possible impacts released individuals may have on the local ecosjstaninto
consideration. The founding group must be of appropriate size and composition to decrease
inbreeding rates and enable the establishment of a viable population (Jamieson 2010).
Translocated individuals may come from either captired or wild ppulations (Sarrazin &
Barbault 1996).Both case require individuals to be harvested from a source population
which may be negatively affected if it is already small, as is the case for many endangered
species (Armstrong & Seddon 2008). Given that tranagions tend not to be omdf events

but rather involve multiple releases, it must be considered whether source populations are able

to sustain multiple harvests (Diamond & Armstrong 2007).

Despite their popularity as a conservation tool, many consenviaénslocations to date have
had low success rates (Griffith et al. 1989; Wolf et al. 1996; Fischer & Lindenr2@§éy,
though there are no agreed criteria for determining success. Even with the risk of low success

rates, reintroductions are sometimi® only management strategy available to recover
13



Chapter One: General Introduction

species in areas where they have historically been extirpated (Cade & Temple 1995). The
overall aim of a reintroduction is broadly to establish a-s@dtaining wild population that
will continue to grow ad persist over time. This will be achieved through the survival,

reproduction, retention and recruitment of individuals in the release area (Seddon 1999).

1.2 Translocations in New Zealand: Offshore Islands

An i sl and ecosyst e m,cieshhavevevavedin theraldsénse ohneammalse ¢
except for three species of bat. With the arrival of humans and the subsequent land clearing,
hunting and introductions of exotic mammal
have suffered dramatideclines (Craig et al. 2000). Predatossich as house micéVi(is
musculuy, kiore (Pacific rat;Rattus exulans ship rats R. rattud, Norway rats R.
norvegicuy, weasels Nlustela nivali$, stoats §. ermined, ferrets M. furo), cats Felis

catu9 and possumsTgichosurus vulpeculahave all had significant impacts on the native
fauna of New Zealand. Introduced predators have been responsible for the extinction and
range restriction of many species and without human intervention many more would have

disappeareffom New Zealand.

A common conservation approach in New Zealand is to remove threatened and endangered
species from their natural ranges on the mainland and transfer them to the safety of offshore
islands where introduced pests have been eradicatece@system restoration schemes
initiated. New Zealand has a long history of offshore island translocations, with the first
known transfer for conservation purposes taking place back in the 1890s when Richard Henry
attempted to establish populations of kakgBtrigops habroptilusand little spotted Kiwi
(Apteryx oweniby releasing them onto Resolution Island off the Fiordland coast (Cresswell
1996). Although this first attempt failed when mustelids invaded the island, the practice of
using islands as natirsanctuaries has since developed and become a significant component
of species recovery and conservation in New Zealand. With over a century of experience,
New Zealand has become a world leader in managing offshore islands for the release and
protectionof native species (Simberloff 2002) with many conservation successes having been
achieved, including the black robirPdtroica traversg Butler & Merton 1992), hihi
(Notiomystis cincta Armstrong & Ewen 2001), saddlebackhflesturnus carunculatys
Lovegrore 1996), takahePorphyrio hochstetteri Ryan & Jamieson 1998) and tuatara
(Sphenodon guntherNelson et al. 2002).

14



Chapter One: General Introduction

The offshore island strategy is not without problems. First of all, it is simply not feasible to
transfer all or even the majority of Nedeal andds threatened bio
(Saunders & Norton 2001). There are carrying capacity and space issues with the size of
islands putting limits on the number of individuals that can occupy them (Ryan & Jamieson
1998). Islands often have diffmt climatic conditions and their vegetative structure may be
only a small representation of what is preferred by animals when present on the mainland
(Meurk & Blaschke 1990). Animal behaviours such as homing and dispersal make some
species unsuitable fooffshore islands translocations (Ruffell et al. 2009). Competition
between, and predation by native species create problemsaufcapancy on islands (St

Clair & St Clair 1992; Ewen & Armstrong 2007). Finally, offshore islands often have
restricted accesor are difficult to get to, limiting the ability of the general public to see some

of New Zeal andbs most iconic and endanger e
Currently, predator free offshore islands represent a cumulative area of apgiedyi30 000

ha which makes up <1 % of the land area available on the New Zealand mainland
(Bellingham et al. 2010). Offshore islands will no doubt continue to play a prominent role in
New Zealand conservation programmes, but it is clear that altermatimagement options

are required to protect New Zealanddés natiwv

1.3 Translocations in New Zealand: Mainland Areas

Following the success of translocations to offshore islands in New Zealand, conservation
managers and scientists are now reversing the process and bringing threatened species back tc
the New Zealand mainland (Armstrong 2010; Ewen et al. 2011). Much hasldzeat in

regards to pest eradication/control and release methods from the offshore island programmes
and this is now being applied in a mainland context (Saunders & Norton 2001). One of the
biggest problems mainland sites face is the management afungd mammalian predators.

As exotic predators have caused the decline of many species, mainland release sites must have
mechanisms in place to reduce the potential impact of these predators before any
reintroduction occurs (IUCN 20)2Generally, there artwo approaches by which to manage

pest species and conserve native species on the mainland: ppedatosanctuaries and

unfenced mainland islands.

15



Chapter One: General Introduction

1.3.1PredatorProof Sanctuaries

This conservation approach involves building a predatoof fen@ around an area and
eradicating all pest species inside the fence to create a pest free environment. Like the
offshore island strategy, translocations to these sanctuaries have met with success in
conserving threatened species in the absence of prediw@avin 2009; Armstrong 2010).
However, predateproof sanctuaries are very expensive to build and comprise ongoing
maintenance costs and there has been recent debate over the worth and suitability of these
areas for use in conservation projects (Scofietidcal. 2011) but see Innes et al. (2012).
Although protected by a predatproof fence, these sanctuaries must still wage a constant war

against pest incursions and ongoing monitoring within the sanctuary is necessary.

1.3.2Unfenced Mainland Islands

The challenge facing conservation managers in New Zealand is protecting species on the
mainland when predatdree sanctuaries or offshore islands are not feasible or ecologically
relevant. In the past decade the Department of Conservation (DOC), New ZHesland
conservation agency, has initiated a number
ecosystem restoration (DOC 2006). Mainland islands control pest species in an area using
intensive trapping and poison baits to reduce and maintain predator nsuatbbew enough
densities so native species can coexist. Unlike true islands, mainland islands are not
surrounded by water but exist within the terrestrial landscape and have neighbouring areas
which are not managed for conservation purposes (Saunderst&\2001). The trapping
network therefore provides a safe zone or island for native species within the continuous
landscape. The problem with mainland islands is they face an inherent risk of significant
reinvasion by mammalian predators (Armstrong & idagn 2006) and so the question arises

of how much predator control is necessary to enable the establishment and persistence of
threatened specieAn additional problem with mainland islands is that they lack a physical
boundary to prevent released indivals (except flighted birds) from dispersiagay from

the release area.

Establishing a mainland population is a go
critical part of restoring New Zeal andds o

added benefit of community support and involvement, with a number of andinglands
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projects being initiated and operated entirely by commdadygroups (Sanctuaries of New
Zealand 2012).

1.4Weka

Weka Gallirallus australig are a large, brown, flightless rail endemic to New Zealand
comprising four recognised supeciesthe North Island weka3. a. grey), western weka

(G. a. australi}, buff weka G. a. hecton and Stewart Island wek&( a. Scotd (Marchant

& Higgins 1993; Beauchamp et al. 1999). Each of the fourspeies is classified as
threatened to varying &ents (Miskelly et al. 2008). Weka occupy a wide variety of habitats
from sea level up to 1500 m above sea level, with preference for habitats that provide low
cover (Marchant & Higgins 1993; Graeme and Graeme 1994). They frequently inhabit sandy
and rockycoastal shores, estuary and wetland boundaries, forests, scrub, tussock grasslands
and modified habitats such as pastures, plantations and everurbami environments
(Marchant & Higgins 1993; Taylor & van Perlo 1998). Weka are capable of breedinguall ye
round but this is dependent on food availability with one pair recorded raising 14 birds in one

year. Typically a weka will lay three to four eggs per clutch (Beauchamp et al. 1999).

Weka are omnivorous, opportunistic feeders with a variety of platerial including foliage,

new shoots, fruits and seeds of fruit bearing vegetation making up a large proportion of their
diet (Edwards & Logan 1999). They are one of the few remaining large birds in New Zealand
that have the ability to distribute thedweer seeds of largiuited plant species as well as the
seeds of smaller species (Clout & Hay 1989). Soil and-titezlling invertebrates make up

an i mportant component of the wekads diet
including rats mice, lizards as well as feeding on carrion (Marchant & Higgins 1993;
Beauchamp et al. 1999; Ogilvie 2010). Weka are natural predators known to predate on the
eggs and young of a wide range of burrowing and ground nesting bird species (Jolly 1989; St
Clair & St Clair 1992; Marchant & Higgins 1993).

Historically, weka were introduced to offshore islands as a food source for local Maori,

whalers/sealers and shipwrecked sailors (Brothers & Skira 1984; Beauchamp et al. 1999).
Although threatened themselyes t he wekads predatory behav
recovery efforts for other threatened species, presenting managers with an ecological
management dilemma. Weka are now often removed or eradicated from offshore islands in

order to protect other thaeened species that inhabit these islands or to make the islands safe
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for futurereleases (Kennedy & Nilsson 1990; Veitch & Bell 1990). It is also necetsstalye

into account the impacts weka could have on local populations of species (e.g. invattebrate
lizards, birds) when considering translocating or reintroducing weka (Edwards & Logan
1999).

1.5Study Species: Buff Weka

Buff weka (Gallirallus australis hectol, one of the four subspecies of weka, were
historically distributed throughout eastggnar t s of t he New Zeal and?d
from Southland to Marlborough (Beauchamp et al. 1999). Similar to other subspecies of
we k a, the buff wekaos decline is believed
mammalian predators, particularlyteaand mustelids (Peat 1997; Beauchamp et al. 1999).
Habitat loss and the conversion of tussock grassland to pastureland have also been attributed
to the buff wekabds decline (Beauchamp et a
on mainland New Zeahd. Fortunately, in 1905, 12 Canterbury buff weka were transferred to

Te One, Chatham Island, where the only introduced mammalian predators are cats, rats and
mice. The weka now flourish on the Chatham Islands to the extent of being called an
Ointrpedstctéd The population is | arge enough
5000 birds per year (Beauchamp et al. 1999). In 1961 buff weka were released on to
neighbouring Pitt Island where they have also flourished, however, there are plans te remov
the weka from this island in an effort to conserve other threatened species present there
(McHalick et al. 1998; Beauchamp et al. 1999). Nevertheless, with only one main large
popul ation on Te One, t he bu-f £ wiektbe Nava s b ¢

Zealand threat classification system (Miskelly et al. 2008).

1.6 Buff Weka Reintroduction Attempts

There has only been one successful reintroduction of buff weka back to the mainland of New
Zealand. In 2002, 30 buff weka from the Chathammid$dawere released onto preddi@e Te

Peka Karara/ Stevensonodés |I|Island in Lake War
population still exists and has increased sufficiently in size to provide individuals for further
transfers to other islands in Lakéganaka and Wakatipu (DOC 2011). However, as these
populations exist only on small islands they are not considered a true mainland population.
Prior to this success, there had been numerous attempts dating back to 1949 to reintroduce

buff weka back to th&outh Island mainland of New Zealand (Peat 1997; McHalick 1998;
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DOC 2010). All of these attempts failed to establish mainland populations. Predation is
assumed to be the reason why; however, with little or norptesise monitoring the exact
cause of theifailure is unknown. The lack of monitoring also meant that nothing was learnt
in regards to the reintroduction methods or the behaviour and biology of buff weka.
Therefore, these releases have not produced any practical information to guide the

managemerof future releases.

1.6.1PostRelease Monitoring

Postrelease monitoring has been recognized as an important component of animal
reintroductions but has regularly been absent from reintroduction projects (Armstrong &
McLean 1995; Sarrazin &arbault 1996; Seddon et al. 2007). Paes¢ase monitoring in
translocations can answer questions concerning not only the failure but also the success of
these conservation projects. Specifically, pettase monitoring helps identify factors which
influence the shoterm establishment and lotgrm persistence of released populations
(Seddon et al. 2007). Monitoring schedules should be designed to help answer the most
ecologically relevant questions for each specific reintroduction, rather than nrmanitor
without a goal in mind (Ewen & Armstrong 2007; Armstrong & Seddon 2008; Sutherland et
al. 2010). Based oa priori hypotheses, a targeted monitoring effort ensures that the most

important information will be collected (Nichols & Williams 2006).

Postrelease monitoring of reintroduced populations can identify key factors such as low
survival rates and dispersal which are often responsible for many translocation failures
especially during the initial establishment phase (Le Gouar et al. 2008; Le Galia2Gl2).
Through monitoring, researchers can distinguish between the processes of dispersal and
mortality as the cause of decline in reintroduced populations (Tweed et al. 2003; Tavecchia et
al. 2009). Low survival rates, which have been correlateld thi initial postrelease period,
reduce the size of the founder population and could indicate that the population is unlikely to
survive in the longerm (Armstrong et al. 1999; Armstrong & Seddon 2008). Reletise
monitoring provides a way to identifize timing of mortality and allows the cause of death to

be determined.

Postrelease dispersal from the release area also reduces the size of the founder population
(Tweed et al. 2003). By leaving the release area and becoming separated from the other

anmals, individuals also effectively remove themselves from the breeding population (van
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Heezik et al. 2009). Many translocations take place in protected (e.g. predator control) release
areas with favourable habitat. Dispersal from these areas may inttreassk of mortality by
exposing individuals to poorer habitats outside of the managed release areas where the risk of
predation may also be higher (van Heezik et al. 2009; Imlay et al. 2010). Monitoring this
behaviour is able to identify the timing amacation of individual animals as they disperse

from the study area.

Species resource selection is another common focus iigdease monitoring as it elucidates

the relationships between a species and its environment (Manly et al. 2002). Investigating
disproportionate use of different habitat types by an animal can reveal factors that contribute
to an animal 6s survival a n d -releage mondouing is abten (S
to show the hierarchical nature of resource selection,mgdvdm the geographical range of a
species down to identifying its individual food sources (Johnson 1980). Understanding the
influence of habitat selection, dispersal and survival on reintroduction outcomes can be used

to adjust management strategies guile future releases (Armstrong et al. 1999).

1.7 Buff Weka Reintroduction onto Motatapu Station

Previously, the buff weka translocation programme was a joint venture between Ngai Tahu
and DOCtoreest abl i sh buff weka on 0dchamp &t al.al®98)nd 6 s
With initial success in transferring birds
Lake Wanaka, the project met with failure when attempting a mainland release of buff weka
on to near by St evensondngoddetomprojest is paat of the€ buffs b
weka translocation programme but was initiated and driven by Ngai Tahu and Motatapu
Station, with technical and legislative input from DOC. The University of Otago joined the
project to provide the resources anchigology to carry out the pestlease monitoring which

was the basis of my involvement. Through a series of releases, Motatapu Station has an
overall aim to establish a selfistaining mainland population of buff weka in the Motatapu
Valley, thereby expahi ng t he speciesd current range i |

mainland population of buff weka.

Through postelease monitoring, the aim of the research in this reintroduction was to
evaluate the attempt to establish buff weka in an unfencadland area with intensive

predator control. Research outcomes will be used to assess the effectiveness of the predator
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control regime in supporting buff weka to exist in the presence of introduced predators. Post

release monitoring will be used to:

1. Document the dispersal patterns, home range/territory establishment and survival,
including patterns and causes of mortality of reintroduced buff weka to mainland New
Zealand.

2. Quantify postrelease habitat selection by buff weka by comparing used halitat

available habitat within the release area.

1.7.1StudyArea: Motatapu Station

The release site is on Motatapu Station which is a privately owned high country working
sheep station located (44.7297°S, 168.9251°E), west of Wanaka, South Island, alwvd Ze
(Figure 1.1). The station spans three large catchment/valley areas: the main Motatapu Valley,
the Motatapu North Branch Valley and Highland Creek Catchment (Figure 1.1). The valleys
are bisected by the Motatapu River, Motatapu River North BranchHaglidand Creek
respectively which are surrounded by steep schist hills containing rugged rock outcrops and
bluffs throughout. The valley sides have been carved out by numerous tributaries flowing
down into the three main rivers. The lowest elevation orekdpu Station is at the noréast
boundary where the Motatapu River leaves the property and is 335 m a.s.l. The elevation rises
to a maximum of 2100 m a.s.| in the surrounding peaks. The area has varied annual rainfall
with the valley floors averaging 80@m per year while the higher peaks receive up to 2000
mm, much of which falls as snow during the cooler months (Otago Regional Council 2012).

Motatapu Station contains a variety of vegetation types which range from open grassland to
mature beech forestEhe lower valley slopes and river flats are dominated by stock paddocks
which consist of exotic pastures. Vast areas of rough pasture exist in places retired from
grazing. Surrounding the paddocks are areas of bradkemidium esculentujnand shrub

land (manuka ILeptospermum scoparigimmatagouri Discaria toumatoyand coprosma spp.,

with the majority occurring in side stream gullies and on the slopes adjacent to the Motatapu
River. Stands of mature mountain beeblothofagus solandri var. cliffortioidB, red beech

(N. fusca and silver beechN. menzies)i forests are patchily distributed throughout the
valleys, occurring predominantly in the side tributary gullies and steep slopes along the main

rivers. Higher up the valley sides the vegetation afruce becomes typi cal
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South Island alpine environment with narrow leaved snow tussBhiorjochloa rigida

grasslands extensively present.

Figure 1.1: Location of Motatapu Station on tis®uth Island of New Zealand.

Motatapu Station employs a sustainable farming strategy and grazes only 15% of the 17500
ha of available land with stock limited to grazing the river flats and lower portions of the
valley sides. The remaining 85% ofthe stati6 s | and, much of whi ch
m and less economically viable for farming, has been fenced off and retired from grazing to

create a conservation zorgke many of the high country areas in the South Island, Motatapu

22



Chapter One: General Introduction

station has been exps to land clearing practises by early settlers who used fire to clear
native beech forests and tussock lands to encourage new growth for stock to graze (Rose et al.
1995). Nowadays, the few remnant forest patches that escaped the fires exist only in steep

sided tributary gullies and river valleys.

As part of Mot atapu Stationds ecological r
rivers, streams, and wetlands have been fenced to guarantee their protection from grazing
stock and to allow their regery after years of grazing. Fences will also, to some extent,
prevent pest browsing species (e.g. deer and goats) from entering the newly protected areas.
Since 2005 an extensive native plant species replanting programme has been in place in areas
where brest once thrived, aiming to restore the land to its former natural state. An estimated
2.2 million trees, plants and seed balls have been planted since the start of this programme. In
addition, introduced plant species are being removed in an effortstore the native
ecosystem. A pest and predator control programme, targeting mammalian species, has been in
place since 2007 and has been expanding each year. An extensive trapping network targets
cats and the three mustelids species, ferrets, stoatsweaskls but is alscapable of
catching European hedgehodsrifiaceus europaelisand rats. The predator management
does not occur across the whole station but is focused in the core areas of the main Motatapu,
Motatapu North Branch and Highland Creekleyd where the revegetation also occurs. The
trapping network covers an area of approximately 4500 ha. Introduced browsing pests such as
deer Cervus spp, feral goats Capra hircu3, possums and European rabbiByyctolagus

cuniculus cuniculusare all targeted through culling operations.

Motatapu Station can be described as an unfenced mainland island where the abundance of
pest species has been drastically reduced (Palmer 2011 unpub. data). Through the
regeneration of natural habitats, thatisin has a vision to entice native birds back to the area
and also to reintroduce threatened and endangered species including rividhoug
ochrocephal®, kaka (estor meridionalis blue duck (whio; Hymenolaimus

malacorhynchgsand New Zealand pigeon fleeu; Hemiphaga novaeseeland)ae

1.8 Thesis Structure

This thesis comprises five chapters, two of which provide the core of the thesis and are
written as stan@lone papers separated into introduction, methods, results and discussion. A

general methods chapter has been included to avoid significant oveithegptymo stanehlone
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chapters; however, some minor repetition will still exist. The references and appendices for all

chapters are found at the end of the thesis.

Chapter 2i Reintroduction and postlease monitoring protocols

Chapterzout |l i nes t he met hordesl efaosleloo woefd biunf ft hwee kf
Station. The chapter goes into detail describing the capture and transfer of buff weka from the
source population to the softlease enclosure. It outlines the padease mnitoring
schedule used to collect appropriate data to answer questions on buff weka dispersal, survival

and resource selection.

Chapter 3i Dispersal, survival and home range establishment of buff weka reintroduced to

mainland New Zealand

Chapter3 examnes the movements and dispersal of buff weka as they establish their home
ranges after release. Motatapu Station is an unfenced area so long distance dispersal away
from the release site is highly probable. Dispersal distances are used as an indicaten of
fidelity. The chapter also looks at the survival of buff weka during the estadblete of their
reintroduction. With the question being asked, can buff weka survive with low densities of

mammalian predators?

Chapter 4i Resource selection by bufeka reintroduced to mainland New Zealand

Chapter4 analyses the resource selection of buff weka following their release into a new
environment. A habitat map showing the distribution of available habitats on Motatapu
Station was generated which allowexnt fesource selection analysis to be carried out at two
scales (Johnson 1980): i) the establishment of home ranges within the study area; and ii) the
selection of resources i nside an animal 6s

mortality

Chapter51 General Discussion

Chapter 5 the last chapter, provides an overall summary of the project and its findings.
Management implications are discussed eswbmmendations for future weka releases are

provided.
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Chapter Two: Reintroduction & PeRelease Monitoring Protocols

2.1Weka Capture

Buff weka were captured across three days (12 to 14 October 2011) on Pigeon Island
(Wawahi Waka; 44.9245°S, 168.3974°E) and Pig Island (M&tu9449°S, 168.4085)HEn

the northern waters of Lake Wakatipu in the South Island of New Zealand. These has isla
are considered by DOC staff to have a healthy number (exact population size unknown) of
buff weka (D. Palmer pers. comm.). Weka were found by walking existing tracks on the
islands and sighting the birdd¥ no weka could be sightedused wekaall playbacks to
attract the birds tany position. Weka were caught using ground noosas Klink & Tansell

2003 made from five meters of cord and a collapsible fishing rod. A piece of mutton fat tied
to a separate length of cord was used to entice the lardhi@ noose set on the ground. When

the weka had both feet inside the noose, the fishing rod was pulled quickly to secure the bird

around its legs. This method was used to capture 18 weka.

Cage traps (300 mm x 300 mm x 700 mm) baited with mutton fa¢ wsed as an additional
method for weka capturé played weka recordings, set the traps and then moved on, coming
back within one to two hours to check the traps. Cage traps were used intermittently
throughout the day. Cages were never set overnightodilie tcold wet conditions during the
capture period. One weka was caught using this method.

In total nineteen weka were caught (15 males, 4 females), comprising 18 sub adults and one
adult female. Ageing was based on the known colourations of wekgrages (Beauchamp

1998). The sex of wekavas determinedising standard morphometric measurements (see
below; Carroll 1963Beauchamp 1999)As the majority of the weka weid the sub adult

stage and of similar sizes and weights, there was much overlap between the morphometric
measurements making the birds difficult to sex. Weka are most easily sexed through call
identification as males and females have unique vocalisatidaschant & Higgins 1993).
However, from the 19 weka caught, only one (the adult female) called back which added to
the difficulty in sexing the birds. The other weka showed up to the sound of the calls but did
not vocalise. This behaviour could be expdainoy the sub adult age of the majority of the
birds which may not have had a territory to defend and so were not alerted or alarmed by the
calls. Although the initial plan was to have a balanced sex ratio, time constraints and a slow
capture rate meantdbevery bird caughwas kepwhich resulted in the male biased sex ratio.
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At the time of capture, weka were given a full external physical examinagenAppendix A

for details) andill 19 birds were deemed healthy. Each bird was fitted with sstage VHF
transmitter (Sirtrack®, Havelock North, New Zealand) using a flying bird backpack style
harness with no weak link/gn Klink & Tansell 2008 Transmitters weighed 20g; equivalent

to <5% of a wekabds bodywei gh twedklnk thmessivgpe & |
temporary and used only while the birds were being held in theedeftse enclosure at the
release site. Before their release from the-séiase enclosure the birds werdited with
harnesses containing a weak link (see SectibriWeka Release). The transmitters were set

on a duty cycle of 12 hours on and 12 hours off starting at 07:00 New Zealand Standard Time
(NZST) and had a butih 24-hour mortality switch. Each weka was uniquely banded with a
combination of one metal bandzs M for males and size 27 for females) with an individual
identification number and three plastic coloured bands. The plasticarvapd bands were

glued using PVC cement to decrease the chances of them unravelling. All birds in this release
group had ayellow (Y) over metal (M) combination. Males were banded with the YM
combination on their left leg while females had the YM combination on their right leg.

The following measurements were recorded for each bird:

Date and time of capture

Capture locatini GPS coordinates

Metal band number and colour band combination

Weight(giusi ng 2500g Pesol aE spring scales
Sex

Age’ juvenile, sub adult or adult

Tarsus length (mm)
Culmen length (mm)

Bill depth (mm) ~— measurements for determining sex

Tarsus width (mm)

Mid-toe length (mm) —-

=2 =4 4 A4 4 -4 -4 -4 -4 A4 A

Wing spur length (mmi) age determination

Once each buff weka had been processed, the bird was placed in a cat transportatitm box
a partition running lengtivays down the middlegllowing two weka to be housed separately
within the same box. A towel was placed in each side of the partition to give weka a surface

to grip to during transportation. Whilst in the boxes weka were fed cooked pasta, peas and
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cheese (Hanbur$996). Watewas provi ded by spraying it o
they could then drink during preening. Weka were held in the transportation boxes for up to
~1 day, depending on the time and day of capture (mean=13hrs, range=1hri 535tn

20min).

On 13 Octber 2011 nine weka were transported off Pigeon Island by boat, transferred to a
waiting car ad driven to Glenorchy airfielddere the weka were loaded into a small Cessna
206 planeand flown to the Highland Creek airstrip on Motatapu Station, where tleeg w
transferred into a four wheel drive truck and driven to the-retdtase enclosurelhe
following day (14 October 2011) the remaining ten welaie transported off Pigeon Island

by boat, loaded into a car and driven to the-sglgase enclosure on Motatapu Station. On the
way to Motatapu Station two birds were takenthe Remarkable/ets (1079 Malaghans
RoadArrowtown, 9371, New Zealandd have blood samples taken for disease screening and

to examine the birdsdé general health.
2.2 Soft-Release Enclosure

The enclosure on Motatapu Station was purgnsei |t a<sl a@aésedf tetncl osu
weka and was designed both to stop weka fronapsg and to exclude predators. The
perimeter fence is 1.5 m high and made from 20 mm wire mesh. This mesh extends outwards
to make a 300 mm skirt at the bottom of the fence, which is pinned to the ground and covered
in soil and rocks. On top of the fenitere is a capping strip of 20 mm wire mesh that extends

450 mm either side of the fence to form @Hlape(Figure 2.1A). The enclosure comprises

four different areas (Figure 2.1B), each being separated by internal fences made of 50 mm
wire mesh, with thexception of enclosure one which is completely surrounded and covered

by 20 mm wire mesh. Enclosure one is 113001 ha), enclosure two is 172 §0.02 ha),
enclosure three is 468°r(D.05 ha) and enclosure four is the largest at 969@®r7 ha). The

total combined area of all four enclosures is approximately one hectare.

Following their transportation from the islands all 19 weka were initially placed in enclosure
one as it was deemed the safest and enabled the easiest monitoring of the birds as they
adapted to their new surroundings. After four days the doors to theeatguclosure three
were opened to allow the birds to spread o
the enclosure all internal doors were opened to give weka access to the entire area ef the soft

release enclosure.
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A B

450 mm 450 mm

Enclosure 4

1500 mm

Inside enclosure Outside enclosure
Enclosure 1

b e T T Rl et

Figure 2.1: A) Side on view of the perimeter fence of the gefease enclosure depicting its
design. B) Diagram showing the layout and relative sizes of all four enclosures with the
pattern on enclosure one indicating that it is esed. C) Photograph of the vegetation

structure within the softelease enclosure (images are not to scale).

Inside the softelease enclosure there is plenty of natural vegetative cover for weka. The
vegetation consists predominantly of shrubs dominlayematagouriDiscaria toumatoyand

a number of Coprosoma spp. Localised patches of braékteridiumesculentum) and open
grassed areas also exist (Figure 2.1C). There is a natural running waterway within the fenced
area and passing through each of finer enclosures. Enclosure four also has an area of

swampy grassland.

As the sofirelease enclosure was not 100% predator proof (i.e. a cat or mustelid could
potentially scale the perimeter fence, although this did not happen), the weka were checked
twice daily (morning and evening) and a head count of all 19 birds was made. If a bird was
not sghted during this head counused a handield threeelement Yagi antenn&irtrack®,
Havelock North, New Zealafagnd Telonics® TR4 receiver Telonics®, Arzona)to make

sure the transmitter was not in mortality mode and that the bird remained alive within the
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enclosure. General observations were also carried out during daily checks to look for
domi nant or aggressive birds, pair bondi ng
health.

2.3 Supplementary Feeding

The supplementary feeding guidelines preddy the Department of Conservation (DOC;

DOC 2002)were followed in this studyWeka were provided with supplementary food in
stainless steel dog bowls every second day. The food consisted of a dry mixture of pigeon
mix, layer pellets, wheat germ and tersgrit. Cooked pasta, peas and corn along with pieces

of dog roll were also provided (Hanbury 1996). Water was made available to the birds in cat
litter trays that were refreshed and cleaned every two days. The birds also had access to the
naturally runing water within theenclosure.As the food bowls were often filled by
rainwater, covered feeding hoppers were introduced into the enclosure on 28 October 2011.
The lids to the hoppers were propped open for the first few days so weka could associate them

with food. After this time weka were seen feeding freely from the covered hoppers.

The same dry mixture was provided as supplementary food outside the enclosure for one
week after the wekads release. This eel ati
interference with -reldase dispersalalielsavionra Bathr Grhemep& s t
Graeme (1994) and Bramley & Veltman (1998) found that North Island weka would stay near
the enclosure for several days after release before dispersing. Feeding aperstially

placed on the outside of the enclosure fence posts; however, these were removed after it was
decided that drawing the weka into the open area immediately outside the enclosure exposed
them to predation attempts by New Zealéaldons Falco novaeseelandigeand Australasian

harriers(Circusapproximang

2.4 Buff Weka Release

The weka were held in the so#tlease enclosure for between six and seven weeks to enable
development of site attachment to the release area (Scott & Carpentgr V¥8Bd were then

caught in the enclosure using the same methods as on the islands (see Section 2.2 Weka
Capture). Before release the birds weraveigghed and again given a full external physical
examination. The weka were-fited with a standard backpla style harnesscontaining a

weak link (Bramley & Veltman 1998)and either the same twstage Sirtrack® VHF
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transmitter (n=9) or a new lightweight GPS/VHF combination (n=10). Refer to Section 2.2
Weka Capture, for more information on the Sirtrack® VHIRgraitters.

The GPS tags were programmed to record the location of the weka three times per day (i.e.
every seven hours)his off-set schedule provides a way for location fixes to be taken at
different times across a 2®ur period and reduce the likedibd of cycledependent biases

(Joly 2005). The GPS transmitter weighed 17g. On top ofdlesection of the GPS unit |

glued a small 3.8 g VHF transmitter (model 2DHolohil Systems Ltd., Ottawa, Canada)
using five minute Araldite® (Figure 2.2). Thightweight VHF tag did not have a duty cycle

or mortality switch. The combined weight of the GPS/VHF unit including the harness and

gl ue was approximately 24 g; <5% of a wekabo

Figure 2.2: Placement of the VHF transmitter on top of the GPS tag.

After re-fitting the weka with transmittershe initial plan wado place the birds into one of

the smallerenclosures (enclosure three, Figure 2.1B) leade the door open to allow the
birds to lewve on their own accord. However, it became apparent that this was impractical as
the first five birds that were placed into enclosure three took atiorggto leave or did not

leave at all. Another issue was that the enclosure doors coule et op@ overnight or in

my absence because of the risk of predators entering the enclosure. Conseduently, t
remaining twelve weka were released by hand next to the enclosure immediately after being
checked and having their transmittersfiteed. A total of 17buff weka were individually
released onto Motatapu Station over a period of six days beginning 28 November 2011 (Table
2.1).

Two birds, Tx20 (F) and Tx24 (M), were kept in enclosure three by the project management
team in the hope that they might pap and breed in captivity (B. McKinley, pers. comm.).

However, Tx24 was observed harassing and dominating Tx20 on numerous occasions so it
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