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Abstract

It is only recently that New Zealand wildlife managers have become aware of both the
taxonomic range of New Zealand’ indigenous biodiversity and the number of species
threatened with extinction. The entire New Zealand archipelago has been described as a
biodiversity hotspot; a term with both negative and positive connotations as although its
biodiversity is unique and diverse, it has lost three quarters of its primary vegetation and
much of its remaining endemic biota is in decline. This thesis evaluated aspects of New
Zealand’s approach to the management of biodiversity with an emphasis on methods
used in the recovery of threatened species. Possible solutions are presented that New
Zealand could investigate to improve the delivery of species recovery. A survey was
conducted amongst Department of Conservation (DOC) staff to investigate management
tools available to them. Results suggest that inadequate resources, staff shortages and an
overwhelming workload have resulted in a failure to achieve comprehensive recovery of
threatened species. A review of New Zealand wildlife conservation legislation and a
comparison with the USA Endangered Species Act 1973 and Australian Environment
Protection and Biodiversity Conservation Act 1999, suggests that a lack of dedicated
threatened species legislation is hindering the effective recovery of New Zealand’s

threatened species.

The thesis concludes that New Zealand has the advantage of a large conservation estate
but lacks an integrated national management approach to the conservation of its
biodiversity. Considerable improvement of the management and recovery of threatened

species can be achieved with the enacting of dedicated threatened species legislation.

Keywords: Threatened species, biodiversity, biodiversity hotspot, conservation,

management, recovery plans, recovery groups, Department of Conservation, legislation,
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Preface

Thesis outline

The overall aim of this thesis was to examine the status of New Zealand’s threatened
species and to evaluate approaches to their management and recovery. Specific
objectives were to evaluate the effectiveness of the Department of Conservation (DOC)
in its role as New Zealand’s principle conservation agency and to identify the strengths
and weaknesses of the conservation tools available to DOC. New approaches to
conservation biology such as improving the efficacy of pest control and the use of
molecular analysis in taxonomic classification were investigated. A comparison of New
Zealand’s wildlife management legislation is made with that of the United States of

America (USA) and Australia.

A number of methods have been used to achieve the objectives of this research

including literature searches, field-based study, laboratory analyses and surveys.

Thesis structure

The thesis is comprised of four research chapters (Chapter Two to Five) with an
introductory chapter (Chapter One) and a chapter (Chapter Six) detailing the overall
conclusions and recommendations. The research from Chapters Three, Four and Five
has all been published. Additional to the research for my thesis, I conducted molecular
analysis into the phylogeny and taxonomy of the Australasian Coturnix quail complex

and the published paper is included as an appendix at the rear of the thesis.

I have followed the protocol of Massey University by presenting all my research as

independent research chapters. My supervisors, Assoc. Prof. Dianne Brunton and
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Dr Weihong Ji are co-authors of all published papers resulting from these chapter
manuscripts. Their assistance has been invaluable with experimental design, fieldwork
logistics and statistical analysis. My advisors, Dr Leon Huynen, Prof. John Craig, Dr
Graham Ussher and Ray Walter have provided me with advice and assistance with
equipment design, molecular analysis and computer modelling. The contents of each

chapter are as follows:

Chapter One: Introduces the research question of the thesis and reviews New Zealand
and international literature relevant to the topic. This chapter also highlights the
description of New Zealand as a biological hotspot and the uniqueness of its

biodiversity.

Chapter Two: This chapter presents the results of a survey conducted amongst a sample
of people domiciled in Auckland; representing New Zealand’s largest population centre
to gauge their perception of government spending on conservation. The survey was
conducted according to the regulations of the Code of Ethical Conduct of the Massey
University Human Ethics Committee which deemed the survey low risk. The survey
questionnaire was designed by M. N. H. Seabrook-Davison. The manuscript resulting
from this research has been submitted to the New Zealand Journal of Ecology. and co-

authored by W. Ji and D. H. Brunton. The survey questionnaire is attached as

Appendix 7.1.

Chapter Three: This chapter presents the results of a survey conducted with New

Zealand Department of Conservation (DOC) Biodiversity Assets staff responsible for
the management and recovery of threatened species. The survey was conducted
according to the regulations of the Code of Ethical Conduct of the Massey University

Human Ethics Committee protocol #: 07/055. The aim of this chapter was to survey the
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opinion of conservation workers directly involved in the management of threatened
species and to identify the strengths and weaknesses of the management tools available
to them. The open-ended questionnaire was designed by M. N. H. Seabrook-Davison.
Questionnaires were distributed to DOC staff by the Conservator of each DOC
conservancy. Analysis was conducted by M. N. H. Seabrook-Davison with assistance
from D. H. Brunton. This chapter is based on a published paper: Seabrook-Davison,
M.N.H; W, Ji; Brunton, D.H. 2010. Survey of New Zealand Department of
Conservation Staff involved in the management and recovery of threatened species
Biological Conservation. Vol. 143 pp. 212-219. The manuscript was written by M. N.
H. Seabrook-Davison with the published paper co-authored by W. Ji and D. H. Brunton
and improvements provided by K. A. Stockin, G. Taylor and G. Ussher. The survey

questionnaire is attached as Appendix 7.2.

Chapter Four: This chapter presents a review of New Zealand’s threatened species
legislation. This research had two aims; 1) to identify and evaluate New Zealand
government statutes enacted for the management, recovery and protection of threatened
species and, 2), to assess the appropriateness of using the USA Endangered Species Act
1973 (ESA1973) and the Environment Protection and Biodiversity Conservation Act
1999 (EPBC1999) of Australia as models to create legislation in New Zealand
dedicated to the recovery of threatened species. Surveys were conducted to obtain the
opinions of experts on the operation, strengths and weaknesses of the ESA1973 and
EPBC1999. Surveys were designed and implemented by M. N. H. Seabrook-Davison
with all correspondence with respondents conducted by email. The manuscript for this
chapter was written by M. N. H. Seabrook-Davison and the published paper was co-

authored by W. Ji and D. H. Brunton. Seabrook-Davison, M.N.H; W, Ji; Brunton, D.H.
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2010. New Zealand lacks comprehensive threatened species legislation — comparison

with legislation in Australia and the USA. Pacific Conservation Biology, Vol. 16.

Chapter Five: Chapter five discusses the future direction for the conservation of New
Zealand’s biota. This chapter was the basis of a published response to the recent
publication: L. N. Joseph, R. F. Maloney, S. M. O'Connor, P. Cromarty, P. Jansen, T.
Stephens, H. P. Possingham (2008) Improving methods for allocating resources among
threatened species: the case for a new national approach in New Zealand. Pacific
Conservation Biology Vol. 14, issue 3, pp 154-158. The response: Future direction for
the conservation of New Zealand’s biodiversity (2009) was written by M. N. H.
Seabrook-Davison, co-authored by W. Ji and D. H. Brunton and published in Pacific

Conservation Biology Vol. 15, issue 3, pp. 153-157.

Chapter Six: Presents the overall conclusions of the research and provides
recommendations on suggested improvements for the management of New Zealand’s

biodiversity and threatened species.
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BACC

CBD

CCG

Conservancy

COSEWIC

CWS

Glossary and Acronyms

Biosecurity Authority Clearance Certificate. New Zealand ports
clearance certificate issued by Ministry of Agriculture and Forestry

for the importation of animal or plant products.

Convention on Biodiversity. International treaty to protect and
promote  sustainable use of biological diversity. Concluded at Rio

de Janeiro on 5 June 1992.

Community conservation groups. Groups of volunteers who are
involved in rehabilitating degraded ecosystems and who advocate for

sustainable use of natural resources.

New Zealand is divided into 13 separate conservation management
areas or DOC conservancies. Each conservancy has its own
Conservator who manages the conservation assets (biodiversity,
archaeological, commercial and public access) within the

boundaries of the conservancy.

Committee on the Status of Endangered Wildlife in Canada. Canadian
conservation agency which administers SARA2002 and the

management of threatened species.

Canadian Wildlife Service of Environment Canada. Conservation

agency of Canada.
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DEWHA

DOC

DOW

EIA

EPBC

EPI

ESA

FOC

FWS

The Department of the Environment, Water, Heritage and the Arts.
Australian department that deals with environment protection and

conservation of biodiversity.

Department of Conservation. New Zealand’s principal conservation

agency.

Colorado Division of Wildlife. The agency of the Colorado
Department of Natural Resources, a USA state department which

administers the management of game species and native biodiversity.

Environmental Impact Assessment. Reporting tool that predicts the

possible impacts of an activity on the natural environment and wildlife

Environment Protection and Biodiversity Protection Act 1999.
Australian legislation that guides the assessment of natural resource

use and directs the conservation of Australia’s wildlife.

Environmental performance index.

Endangered Species Act 1973 of the United States of America. This is
a USA Federal government Act dedicated to the recovery of

threatened species and degraded critical ecosystems.

Fisheries and Oceans Canada. Canadian Federal government ministry

administering Canadian fisheries and marine resources.

USA Fish and Wildlife Service. The USA Federal government agency
that manages the conservation of freshwater and terrestrial

biodiversity.
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GAO

IPCC

ISSG

IUCN

LINZ

LIRP

Listed species

General Accounting Office of the United States of America Federal

government

Intergovernmental Panel on Climate Change. Scientific organisation
with international membership with the objective to provide decision-
makers with information about climate change. [IPCC was set-up by
the World Meteorological Organization (WMO) in association with

the United Nations Environment Programme (UNEP).

Invasive species specialist group of the ITUCN, World Conservation

Union.

International Union for the Conservation of Nature. A global
environmental network of scientists and conservation managers

providing information on environmental and development issues.

Land Information New Zealand. A government department that

provides geographic information about New Zealand.

Low impact research permit. Authority granted by Department of
Conservation for research to be conducted on wildlife reserves and

ecologically sensitive areas of the New Zealand conservation estate.

Species that are included on central government registers that are
legally assessed as threatened with extinction. Listing process
developed by the USA as directed by the obligations under the USA.

Endangered Species Act 1973 (ESA1973).
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MAF

MOF

MFE

NGO

NOAA

NZ

NZBS

NZCA

Ministry of Agriculture and Forestry. A government ministry that

administers the agricultural and forestry resources of New Zealand.

Ministry of Fisheries. A government ministry that administers the

fisheries resources of New Zealand.

Ministry for the Environment. A ministry that advises the New

Zealand government on environmental issues.

Non governmental organisation. Organisations outside national
governments with no political affiliations. NGOs tend to be advisory
or advocacy organisations which promote social and environmental

1deals.

National Oceanic and Atmospheric Administration. A USA
Department of Congress agency responsible for the scientific
monitoring and research of the marine and atmospheric
environments. Responsible for the management and recovery of listed

marine species under the ESA1973.

New Zealand. A south Pacific country, part of Oceania.

New Zealand Biodiversity Strategy. A report produced by the
Ministry for the Environment as part of New Zealand’s commitment

as a signatory to the CBD.

New Zealand Conservation Authority. An advisory group which
advises the Minister of Conservation on planning and policy

initiatives that affect the administration of the DOC estate.
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NZCPS

NZT

OSNZ

PCE

PPP

RMA

SARA

New Zealand Coastal Policy Statement. Proposed policy initiatives for
the conservation and management of New Zealand coastal

environment produced by DOC.

New Zealand Treasury. A New Zealand public service department that

advises the government on monetary issues and economic policy.

Ornithological Society of New Zealand. A society with nationwide
membership who conduct regular quantitative bird surveys. Results of

their surveys and research is published in the journal Notornis.

Parliamentary Commissioner for the Environment. A New Zealand
public service office independent of the government which has the

power to investigate issues of environmental concern.

Project prioritisation protocol. A model developed by Joseph et al.,
2009 for prioritising recovery funding to threatened species. [Joseph,
L. N., Maloney, R. F., Possingham, H. P., 2009. Optimal Allocation of
Resources among Threatened Species: a Project Prioritisation

Protocol. Conservation Biology 23: 328-338]

Resource Management Act. New Zealand legislation that controls the
use of natural resources and directs the issuing of building and land

use permits.

Species At Risk Act 2002. Canadian Federal government act that

directs the conservation and recovery of threatened species.
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SOTM

SRG

TTM

TSRP

UNEP

USDI

WMO

WWF

Supporters of Tiritiri Matangi. A New Zealand community
conservation group who in partnership with the New Zealand
Department of Conservation (DOC) have created the Tiritiri Matangi

Scientific Wildlife Reserve.

Species recovery groups are composed of DOC staff and other experts
who develop TSRPs and programmes for the recovery of threatened

species.

Tiritiri Matangi. A New Zealand wildlife reserve established by DOC
as an open sanctuary with public access to some of New Zealand’s

most threatened species.

Threatened species recovery plans are produced by DOC to guide the

recovery of threatened species.

United Nations Environment Programme

United States Department of the Interior. A USA Federal government
department that administers aspects of the Endangered Species Act

1973.

World Meteorological Organization

World Wildlife Fund. An international non-governmental organisation
that raises awareness of threatened species and inhumane practices

involving wildlife.
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CHAPTER 1 General Introduction

New Zealand woodpigeon Kereru Hemiphaga novaeseelandiae
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Chapter One: General Introduction

1.1 Introduction

It is widely recognised that New Zealand along with the rest of the world is
experiencing a biodiversity crisis (Diamond and Veitch, 1981; Ehrlich and Daily, 1993;
Myers, 1993; Clout, 2001; Abell, 2002; Olson et al., 2002; Conrad et al., 2006; Hector
and Bagchi, 2007; Paterson et al., 2008). Conservation science is alerting the world to
the environmental and economic costs of biodiversity loss along with other global
changes such as climate change and habitat modification (Montgomery et al., 1999;
Chapin et al., 2000; Berrens, 2001; Symstad et al., 2003; Esty, 2008; Hayward and
Kerley, 2009; Wilson et al., 2009). With the increasing recognition of biodiversity as
important providers of ecosystem services (Costanza et al., 1997; Milner-Gulland and
Mace, 1998; Woodwell, 2002; Millenium Ecosystem Assessment, 2005; Goldman et
al., 2008; Ceballos and Ehrlich, 2009), management and recovery of threatened biota is
being actively promoted (Foin ef al., 1998; McKee et al., 2004; Darwall and Vie, 2005;
Egoh et al., 2005). Having an economy based on the primary industries of agriculture,
fishing, forestry and tourism, New Zealand is heavily reliant on the ecosystem services
provided by its biodiversity (Tilman, 1999; Ministry for the Environment, 2000, 2003,

2004, 2006, 2007; Haque, 2006; McAlpine and Wotton, 2009).

This thesis evaluates whether New Zealand is equipped to manage the demands on its
biodiversity and specifically assesses the country’s approach to the recovery of

threatened species.

1.2  New Zealand’s threatened species

It is only recently that wildlife managers have become aware of how much of New

Zealand’s biodiversity is threatened with extinction (Williams and Given, 1981; Bell,
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1986; Molloy and Davis, 1994; Halloy, 1995; Hitchmough, 2002; Molloy et al., 2002;
Sekercioglu et al., 2004; Hitchmough et al., 2007). There has been a lack of data on the
biology and ecology of threatened species in all taxonomic groups, a constraint that all
countries have to contend with (Fitter and Fitter, 1987; Cresswell and Veitch, 1994;
Halloy, 1995; Clout, 2001; Clark and Harvey, 2002; Thomas et al., 2006; Long et al.,
2007; International Union for Conservation of Nature, 2008). As recently as the 1980’s,
it was unclear how many and to what degree, species in New Zealand were threatened.
This situation was highlighted by Williams & Given (1981) in the first compilation of
New Zealand’s threatened species... "not only is there dissension among experts about
what groups of species should be included and disagreement about the degree of threat
to which various species are subject, but some fundamental biological data may not be

available.”(Williams and Given, 1981)

Williams & Given (1981) recorded 92 species as threatened with extinction using the
IUCN classification system (International Union for Conservation of Nature, 1978). In
1986, the New Zealand Wildlife Service of the Department of Internal Affairs updated
the list of threatened species to 197 (Bell, 1986). These early lists were rudimentary and
did not record threatened species from all taxonomic groups owing to a lack of
published biological data (Kinsky, 1970; Bell, 1975; Mills and Williams, 1979; Meads
et al., 1984), In a space of 28 years since the first threat classification systems were
used, the number of New Zealand species/subspecies listed as threatened has increased
to 2,788 (Molloy and Davis, 1994; Molloy et al., 2002; de Lange et al., 2004;
Hitchmough et al., 2007; Townsend et al., 2008; de Lange et al., 2009). These groups
are: terrestrial invertebrates, freshwater invertebrates, marine invertebrates, marine fish,
freshwater fish, terrestrial mammals, marine mammals, vascular plants, fungi,

bryophytes, terrestrial amphibians, reptiles, birds and macroalgae. To some degree this
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increase reflects the greater amount of dedicated research on New Zealand’s
biodiversity and a bias towards researching prominent taxa remains with less research
dedicated to lower taxa. It is only since 2002, after the development of a comprehensive
threat classification system (Molloy et al., 2002) that the records of New Zealand
threatened species can be considered accurate. It is also at this time that the New
Zealand Department of Conservation committed to regularly updating these records
(Hitchmough, 2002; Hitchmough et al., 2007; Townsend et al., 2008; de Lange et al.,

2009).

1.3  Conservation of New Zealand wildlife

Comprehensive reviews of New Zealand’s approach to the management of wildlife and
specifically threatened species, are relatively recent (Norton, 2001; Wassenaar and
Ferreira, 2002; Moran, 2003; Joseph et al., 2008; Walker et al., 2008; Joseph et al.,
2009; Wallace, 2009). New Zealand is now realising the need to manage the sustainable
use of remaining natural resources (Hartley, 1997; Park, 2000; Anstey and May, 2003;
Ministry for the Environment, 2007; Higham and Bejder, 2008; McAlpine and Wotton,
2009) and recognising the importance of instigating recovery programmes for species
threatened with extinction (Brown and Molloy, 1999; Wilson, 2004; Cullen et al., 2005;

Jamieson et al., 2005; Holzapfel et al., 2008; Joseph et al., 2008; Joseph et al., 2009).

1.3.1 New Zealand Department of Conservation

New Zealand wildlife management and the recovery of threatened species are
conducted by the Department of Conservation (DOC), principally guided by legislation
contained in the Wildlife Act 1953 and Conservation Act 1987. New Zealand is divided
into 13 regional conservancies, which encompasses public conservation land (referred

to as the conservation estate) administered by DOC and other land and territorial marine
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areas administered by regional, rural or urban Councils. Each conservancy is an
independent entity with its own Conservator (CEQO), staff structure and budget. DOC
has the responsibility for the management of species protected under the Wildlife Act
1953 (Department of Conservation, 1998a, 1998b, 2001, 2006b, 2007a, 2007b) and has

total jurisdiction over any species within public conservation land.

Indigenous and introduced species outside public conservation land but within the
administrative boundaries of each conservancy are managed in conjunction with other
conservation agencies, local councils, landowners and non-governmental organisations.
(Ministry for the Environment, 2000, 2003, 2007; Landcare Research, 2008). DOC also
manages species not protected by the Wildlife Act 1953 such as plants and invertebrates
on DOC land under the Reserves Act 1977 but only has an advocacy role for
unprotected species on land outside the DOC estate. A third of the terrestrial land area
of New Zealand is protected in a conservation estate with the first national parks created
in the mid 19" century (Thom, 1987; Galbreath, 1993; Young, 2004). Tongariro
National Park was created in 1887, 15 years after the establishment of Yellowstone in
the USA (1872), the world’s first national park (Hutching, 1998). Successive
governments have added to the conservation estate with the goal of securing adequate
areas of New Zealand to ensure protection of all ecosystem types and habitat of all
indigenous flora and fauna (Ministry for the Environment, 2000; Department of
Conservation, 2001, 2006, 2007b; Ministry of Research Science and Technology,

2007).

1.3.2 Conservation partnerships
To cope with the pace of exploitation of natural resources and declining biodiversity,

the New Zealand government is entering into conservation partnerships with non
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governmental organisations (NGO), community conservation groups (CCG) and the
private sector. Although New Zealand has a large conservation estate, much of the
remaining habitat for threatened species exists on private land or public land outside the
protection of the conservation estate. Landcare New Zealand has identified 42
threatened ecosystems (Landcare Research, 2008) requiring investigation to fully
understand their ecological function. With large areas of private land being converted
for agricultural use, especially dairying, the New Zealand Ministry for the Environment
has introduced a national strategy for protecting threatened native biota on private land
through the formation of partnerships (Ministry for the Environment, 2003). There is an
extensive network of partnerships between DOC, local councils and CCGs with 46
community conservation initiatives funded through a Community Conservation Fund
(Scott, 2007; Department of Conservation, 2008). Community conservation groups are
becoming extensively involved in rehabilitating both island and mainland habitat for the
reintroduction of threatened species. Some of these projects operate according to an
open sanctuary model where the public can see and get involved with the recovery of

threatened species (McHalick, 1998; Rimmer, 2004; Armstrong, 2007).

1.4 Biodiversity hotspots

New Zealand has been identified as a group of islands containing flora and fauna of
such international significance that the entire archipelago has been described as a
biodiversity hotspot (Bellamy et al., 1990; Reid, 1998; Chapin et al., 2000; Myers et al.,
2000; Smith et al., 2001; Mittermeier et al., 2004). New Zealand is listed with 25 other
areas that contain a high level of biotic endemism (Prendergast et al., 1993; Duncan and
Blackburn, 2004) and which have experienced a very high level of habitat loss (Ogden
et al., 1998; McGlone and Wilmshurst, 1999; Myers et al., 2000; Worthy and

Holdaway, 2002; Myers, 2003a, 2003b; Wilmshurst ez al., 2004).
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New Zealand qualifies as a hotspot by meeting two principle criteria (Myers et al.,

2000) of having at least 0.5% (0.6%, n=2,300) of the world’s plant species and having

lost the majority (78%) of its primary vegetation. Endemism is very high within most

taxonomic groups (Table 1.1). Biodiversity hotspots (Myers, 2002, 2003b) have been

used as an advocacy tool to alert the world to the loss of biodiversity (Kitching, 2000;

Thebault and Loreau, 2003; Sekercioglu et al., 2004) and the important ecological

function that all species perform (Chapin et al., 1998; Chapin et al., 2000; Smyth et al.,

2009). Myers et al. (2000) argues that because the world’s 25 hotspots contain the

remaining habitat of nearly one half of the world’s remaining plants (44%) and a third

of all vertebrate species (35%), a focussed international effort should be directed at

conserving them.

Table 1.1 Number of known or estimated New Zealand species showing number classified as threatened

with extinction. (Data sourced from: Hitchmough 2007, de Lange 2004, 2009)

Taxonomic group Number of % Recorded Species %
species endemic  threatened recorded as  threatened
species data deficient

Bats 5 100 5 1 100
Birds 269 35 153 1 57
Bryophytes 256 ? 175 51 68
Fish (Freshwater) 51 86 26 3 51
Fish (Marine exploited) 51 ? ? ? ?
Fish (Marine not exploited) 1150 ? 52 34 5
Frogs 4 100 4 none 100
Fungi ? 65 1447 ?
Invertebrates (Freshwater) ? ? 114 3 ?
Invertebrates (Marine) ? ? 270 8 ?
Invertebrates (Terrestrial) ? ? 943 1316 ?
Macroalgae 62 ? 38 23 61
Marine mammals 52 6 8 14 15
Reptiles (Terrestrial) 97 100 63 10 65
Tuatara 4 100 4 none 100
Vascular plants 2,300 868 96 38
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New Zealand was the last large land mass to be colonised by humans with the arrival of
East Polynesians 700 years bp and Europeans in the late 18" early 19" centuries
(Davidson, 1984; Andrews, 1986; Belich, 1996; King, 2003; Young, 2004; Wilson et
al., 2007). This recent colonisation (Wilmshurst, 2007; Wilmshurst et al., 2008) of New
Zealand has allowed an examination of the impacts of humans on an insular biota that

has evolved in relative isolation (Holdaway, 1989; Wilmshurst, 1997).

1.5 Biogeography of New Zealand

New Zealand’s biota has been influenced by its small land mass and separation from
Gondwanaland before the dispersal of large terrestrial mammals and some plant groups
(Hector, 1869; Arber, 1917; Carey, 1955; Allan, 1961; Cockayne, 1967; Moore and
Edgar, 1970; Fleming, 1979; Craw, 1988; Stevens et al., 1988). The popular literature
also portrays New Zealand as a Gondwanan fragment that has been an ark for ancient
vicarious biota such as Moa Dinornis spp., Kiwi Apteryx spp., Tuatara Sphenodon spp.
(only representative of Order: Sphenodontia) and ancient frogs Leiopelma spp (Family:
Leiopelmatidae) (Attenborough, 1979; Morris and Smith, 1988; Bellamy et al., 1990;
Wilson, 2004). A competing theory (Bunce et al., 2005; Trewick et al., 2007; Worthy et
al., 2007; Landis et al., 2008) suggests that New Zealand, as part of Zealandia, may
have fully submerged during the Oligocene period and the current biota is representative
of a much younger New Zealand landform with current species having evolved from
migrants over the last 22 million years. The anomaly of Tuatara Sphenodon spp and
Leiopelma spp frogs present through the Oligocene submergence is explained by their
survival on isolated ephemeral islands (Trewick et al, 2007). The fossil record is

incomplete and it is argued (Wilson, 1993) that recorded fossil taxa display varying



Chapter One: General Introduction

levels of evolutionary change. This postulation led to the theory (Eldredge and Gould,
1972; Gould, 1980; Eldredge, 1985) of Punctuated Equilibrium which suggests the pace
of evolution is highly variable; at times rapid and at other times, slowing to a virtual halt

(Gould, 1980).

Without a comprehensive understanding of the past dispersal of species to New
Zealand, uncertainties will remain as to rates of evolution of New Zealand’s biota and
the degree to which this biota has been augmented by immigrants. Novel approaches to
phylogenetics and biogeographical revisions suggest that dispersal has occurred
between continents and distant oceanic islands (Harbaugh et al., 2009; Seabrook-
Davison et al., 2009). Therefore, without a clear paleobiogeograhical understanding of
New Zealand, it is unclear whether New Zealand’s biota has primarily evolved from
archaic vicarious Gondwanan ancestors or from progressive dispersal of immigrants.
Such an understanding is important when instigating any strategies for the restoration or
rehabilitation of ecosystems and habitat. Recent advances in molecular analysis
(Huynen et al., 2003; Huynen, 2006; Shepherd and Lambert, 2008) using ancient DNA
is helping to piece together New Zealand’s paleontological history and solving

confusion over past distribution of distinctive taxa.

1.6 Ecosystem services

Conservation biology is a relatively young discipline (Chapin et al., 2000; Clout, 2001;
Clark and Harvey, 2002; Sutherland et al., 2004; George and Mayden, 2005; Knight,
2009; Sutherland et al., 2009) compared to the traditional areas of biological science
and recently has had a strong influence over how the environment is viewed.
Conservation biology has also recently directed its efforts to investigating the impacts

of declining biodiversity on ecosystem function (Naecem et al., 1994, 1995). As a
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consequence, there is a realisation of the need to understand the linkage of different taxa
to the provision of ecosystem services (Milner-Gulland and Mace, 1998; Armsworth et
al., 2007; Jack et al., 2008). In a paper published recently (Sutherland et al., 2009), 43
experts representing 24 international organisations were asked to ... "identify the 100
questions of greatest importance to the conservation of global biological diversity”
(Sutherland et al., 2009). Ecosystem services was the focus of the top three questions
with experts highlighting that declining biological diversity leads to degrading of
ecological functions and ecosystem services (Walker, 1992; Wardle and Zackrisson,

2005; Ecology info, 2009).

1.7 Pest management

New Zealand’s biodiversity has been considerably changed as a result of the impacts of
introduced species (Thompson, 1922; Wodzicki, 1950; McDowall, 1994; Denslow,
2001; Gibbs, 2006; Cowan, 2007; Russell et al., 2008; Eason and Ogilvie, 2009) As a
primary producer of agricultural and horticultural products, the deliberate introduction
of species such as sheep Ovis aries, cattle Bos taurus, goats Capra hircus, pigs Sus
scrofa, fruit trees and pasture grasses Lolium sp has greatly benefitted New Zealand’s
economy. However, many of the introduced species have become pests with some
reaching invasive (widespread throughout New Zealand) proportions such as rats,
mustelids, possum, deer, varroa mite, Didymo algae, severely impacting both
indigenous biota and New Zealand’s primary industries (Atkinson, 2001; Dowding and
Murphy, 2001; Duffey, 2001; Connolly, 2008). The impacts of these pest species is
probably New Zealand’s most critical ecological challenge (Choquenot and Parkes,
2001; Clout, 2002; Clout and Russell, 2008; Nugent et al., 2001), a legacy the early

settlers had not foreseen.

10
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The anthropogenic impacts of early East Polynesians were extensive with fires
contributing to large areas of primary vegetation being removed (Rogers, 1994; Ogden
et al., 1998; McGlone, 2001; Rogers et al., 2007). Although these early human colonists
introduced a very small number of species, the two mammal species, Kiore Rattus
exulans and domestic dog Canis sp. had considerable impacts on the biota, especially
invertebrates and small vertebrates such as reptiles, frogs and ground dwelling birds
(Worthy and Holdaway, 1995; Worthy, 1997; Campbell and Atkinson, 1999; Worthy
and Holdaway, 2002; Wilmshurst et al., 2004; Wilson, 2004). There is discussion in the
scientific literature as to when the Pacific rat (Rattus exulans) arrived in New Zealand
with suggestions it may have arrived with humans reaching New Zealand earlier than
700 bp but who either did not settle or did not survive and leave evidence of their
settlement (Worthy and Holdaway, 1995; Worthy, 1997; Worthy and Holdaway, 2002).
Between 1769-1919, 1170 species were deliberately or accidentally introduced to New
Zealand (Ritchie, 1922; Thompson, 1922; McDowall, 1994). It appears only basic
environmental impact assessment was considered by early settlers before agricultural
and game species were introduced (Henry, 1903; Galbreath, 1993; Marchant and

Higgins, 1993; McDowall, 1994; Galbreath, 1998; King, 2005).

Apart from the creation of three wildlife reserves on Resolution, Little Barrier and
Kapiti Islands formed under the Lands Act 1892, early wildlife legislation (Animal
Protection and Game Act 1922) focussed protection on introduced species such as the
possum Trichosurus vulpectula, stoat Mustela erminea, deer Cervus spp., game birds
and the many freshwater salmonid species (Galbreath, 1993; McDowall, 1994). There
was a concerted effort throughout the 19™ century by the Acclimatisation Societies and
the Agriculture Department to establish populations of fur bearing species, game

species and sport fish throughout New Zealand (McDowall, 1994). Of the 220

11
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introduced mammal, bird and fish species recorded by Thompson (Thompson, 1922),

36 are currently pests with 12 being invasive.

The greatest impact has been caused by mammals with 26 (56%) of the 46 introduced
between 1769-1919 becoming pests. Thompson (1922) also recorded 596 plant and 346
invertebrate species, with most (plants 76%, invertebrates 97%) being accidental
introductions. Most of the invertebrates recorded by Thompson (1922) were accidental
introductions, initially establishing as pests of domestic animals or agricultural crops
and stored grain. Some of these species persist today as serious agricultural and
horticultural pests (Scott, 1984). Currently, the New Zealand Ministry for the
Environment records 25,000 plants, 54 mammal and 2,000 invertebrate species having
been introduced to New Zealand since human habitation (Ministry for the Environment,
2009). The Invasive Species Specialist Group (ISSG) of the World Conservation Union
(IUCN) has released a list of the world’s worst 100 invasive alien species (Lowe ef al.,
2004) and 26 of these have been introduced to New Zealand, with 17 becoming serious

pests (Table 1.2).

12
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Table 1.2 Number of introduced pest species to New Zealand. The table includes species identified
from a list of the world’s 100 worst invasive alien species, compiled by The Invasive Species
Specialist Group (ISSG) of the World Conservation Union (IUCN)

http://www.issg.org/database/species/reference_files/100English.pdf

Species Scientific name Pest status Severity Commercial
status

Plants

Dutch elm disease Ophiostoma ulmi localised

Frog chytrid fungus Batrachochytrium dendrobatidis  expanding distribution

Phytophthora root rot  Phytophthora cinnamomi widespread

Water hyacinth Eichhornia crassipes expanding distribution

Black wattle Acacia mearnsii expanding distribution fire wood
species

Brazilian pepper tree ~ Schinus terebinthifolius expanding distribution ornamental
species

Cluster pine Pinus pinaster expanding distribution

Gorse Ulex europaeus widespread invasive

Kahili ginger Hedychium gardnerianum expanding distribution  invasive

Lantana Lantana camara expanding distribution

Privet Ligustrum nrobustum widespread

Strawberry quava Psidium cattleianum expanding distribution ornamental
species

Invertebrates

Argentine ant Linepithema humile localised

Asian tiger mosquito Aedes albopictus recorded, not

established

Common wasp Vespula vulgaris widespread invasive

Gypsy moth Lymantria dispar localised, eradicated

Fish

Brown trout Salmo trutta widespread invasive  game species

Carp Cyprinus carpio expanding distribution  invasive

Rainbow trout Oncorhynchus mykiss widespread invasive  game species

Mosquito fish Gambusia affinis widespread invasive

Birds

Indian myna Acridotheres tristis widespread invasive

Starling Sturnus vulgaris widespread invasive

Reptiles

Red eared slider Trachemys scripta localised pet species

Mammal

Brush tailed possum Trichosurus vulpectula widespread invasive  harvested for
fur

Domestic cat Felis catus widespread invasive  pet species

Goat Capra hircus widespread invasive  farmed
species

Mouse Mus musculus widespread invasive  pet species

Pig Sus scrofa widespread invasive  farmed
species

Rabbit Oryctolagus cuniculus widespread invasive  pet species

Red deer Cervus elaphus widespread invasive  farm & game
species

Ship rat Rattus rattus widespread invasive

Stoat Mustala erminea widespread invasive

13
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1.8 Threatened species legislation

To address the biodiversity crisis and especially the recent increase in the rate of
extinction, countries such as Australia and Canada have followed the lead of the USA in
implementing dedicated threatened species legislation (Douglas, 2002; Goble et al.,
2006; McGrath, 2006; Ferraro et al., 2007). The US Endangered Species Act 1973
(ESA1973) has been the benchmark for the creation of the Australian Environment
Protection and Biodiversity Conservation Act 1999 (EPBC1999) and Canadian Species
At Risk Act 2002 (SARA2002) (Venter et al., 2006, Godden and Peel, 2007; Mooers et
al., 2007; Australian Government, 2009). Part of the impetus for Australia and Canada
to create these acts was to honour obligations as signatories to the Convention on
Biodiversity (CBD) (Convention on Biological Diversity, 1993; Australian
Government, 1996). New Zealand does not have a comparable statute despite a large
number of threatened species and being an early signatory to the CBD (Ministry for the
Environment, 2000; Green and Clarkson, 2005). New Zealand’s native wildlife is
protected under the Wildlife Act 1953 (WA1953) but this act does not have a directive

for the conservation of threatened species (Crossen, 2007; Wallace, 2009).

Under their legislation, the USA, Canada and Australia have a legal directive to list all
species classified as threatened and a central government mandate to instigate recovery
planning (Douglas, 2002). In contrast under the WAI1953, apart from some
discretionary powers of the Minister of Conservation to produce general wildlife plans,
there is no legal process for the listing of threatened species and subsequent directive for

recovery (New Zealand Legislation, 1953).

14
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1.9  Chapter contents of thesis

The overall research question of this research is to examine the status of New Zealand’s
threatened species and to evaluate approaches to their management and recovery. The
thesis will explore this question, identifying gaps in the effective management of
threatened species and will provide suggestions on ways this management can be
improved. The intention of the thesis is to provide solutions that can be applied to the
recovery of threatened species. Areas of improvement will be suggested to the New
Zealand government where improvements in its governance and husbandry role can be
made.

Sections 1.2 to 1.8 of chapter one introduce the scope of this thesis and provide an
introductory literature review. My research findings relating to these sections are
extensively discussed in the following chapters (chapters two to five) with concluding
comments in chapter six. The results presented and discussed are supported by relevant

references in each chapter.
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Chapter Two: Public Survey

2.1 Abstract

A survey was conducted amongst a sample of households in Auckland, New Zealand’s
largest city, to gain an indication of the perception of government spending on
conservation. The survey also obtained an understanding of the level of awareness these
Auckland households had of New Zealand threatened species. Respondents ranked eight
areas of government spending, namely health, education, superannuation, law and order,
defence, conservation of native species, primary industry research & development and
tourism. Overall, health and education were ranked the highest by Aucklander’s,
followed by law and order with conservation in fourth position. These rankings closely
aligned with priorities of average annual government spending on social services.
Aucklander’s awareness of threatened species was the highest for endemic species such
as kiwi (Apteryx spp), Hector’s dolphin (Cephalorynchus hectori), kokako (Callaeas
cinerea cinerea), kakapo (Strigops habroptilus), takahe (Porphyrio mantelli), Maui’s
dolphin (Cephalorynchus hectori maui) and tuatara (Sphenodon sp.) The high
awareness for these flagship species may indicate that the Department of Conservation
is achieving some success in its advocacy role to increase Aucklander’s awareness of
species threatened with extinction. With awareness of some of New Zealand’s
threatened species and the moderate ranking given to conservation expenditure, it is
evident there is a level of public support in Auckland for expenditure on protection of
biodiversity and natural heritage. This result was obtained from Auckland only and the

results are not extrapolated to any other population centre within New Zealand.

Keywords: Public survey, New Zealand, Auckland, conservation, expenditure,

threatened species
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2.2 Introduction

A survey was conducted of a sample of Auckland households, New Zealand’s largest
population centre, to gain an understanding of their awareness of threatened species and
their perception of expenditure on conservation. It is important for a society to be aware
of conservation issues and to actively contribute to their government’s policy on the
management of biodiversity (Warren et al., 2005; Naidoo et al., 2006; Smith et al.,
2007; Karanth et al., 2008). Trends in public opinion can be followed using surveys.
For example, the 20 year United States Gallup poll which has consistently shown that
public support in the United States is greater for the protection of the environment than
for economic growth (Jacobe, 2008; Conservation-Magazine, 2009). From a survey
based on randomly selected New Zealander’s from the national Electoral Role (most
accurate indication of New Zealander’s aged 18 and above), a New Zealand Lincoln
University survey has found that the majority of participants indicated they would be
prepared to accept a lower standard of living if it meant more money was available for
conservation and protection of biodiversity to ensure the benefits accrued to future

generations (Hughey et.al. 2008).

The conservation of biodiversity is vital for both the effective functioning of a country’s
environment and its economy and social structure (Ehrlich and Daily, 1993; Costanza et
al., 1997; Milner-Gulland and Mace, 1998; Infield and Namara, 2001; Naidoo et al.,
2006). The aesthetic value of wildlife and the natural environment remain central to
support for conservation but other values such as the conservation of biodiversity that
provide ecosystem services and the sustainable use of natural resources are equally
important (Clark et al., 1994; Myers et al., 2000; Myers, 2002; Soule' et al., 2005;
Smith et al., 2007; Chan, 2008). To safeguard ecological function and the preservation

of ecosystem services (Costanza et al., 1997; Park, 2000; Armsworth et al., 2007),
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conservation of biodiversity is necessary in both protected and unprotected areas and
this situation needs to be accepted by both government and the general public

(McCracken, 1987; Norton and Cochrane, 2000).

It has been reported (Pretty, 2002) that 8.8% (13.5 million km’, 30,354 reserves) of the
world’s land area (148 million km) is protected in dedicated biodiversity reserves and
national parks. Of the 191 countries that have protected areas, New Zealand, with 30%
of land area in a conservation estate, is in the group of 24 countries that have greater
than 20% of their land area in reserves. But much of New Zealand’s biodiversity with
high conservation values and of importance in providing ecosystem services exists on
private land (Norton and Roper-Lindsay, 2004). The two leading New Zealand
conservation agencies, Department of Conservation (DOC) and Ministry for the
Environment (MFE) promote joint stewardship and husbandry of New Zealand’s
biodiversity between private landowners and managers of the conservation estate

(Ministry for the Environment, 2007; Miller, 2009).

The New Zealand archipelago was the last large landmass to be colonised (Belich,
1996) and with a pre-human fossil record and human archaeological record reasonably
intact, it has been possible to record the anthropogenic impacts (Worthy and Holdaway,
2002) on New Zealand’s biodiversity. The mitigation of these impacts is a considerable
challenge (Clout, 2001) for New Zealand; a challenge that must be met to ensure the
sustainability of its primary industries (agriculture, fishing), tourism and the
conservation of its threatened biodiversity (Hartley, 1997; Craig et al., 2000; Ministry

for the Environment, 2007).

Awareness of threatened species as with any aspect of social, environmental or

economic activity depends on how well people are informed. When surveys of
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awareness are conducted, the species mentioned by participants can give an indication
of the public profile of these species and a relationship can be established as to the
effectiveness of communication from agencies such as the Department of Conservation

(DOC) and other agencies advocating for the conservation of threatened biodiversity.

2.3 Objectives

This research had two principle objectives:
1. To record awareness of threatened species amongst a sample of Auckland
households. Auckland is New Zealand’s largest population centre.
2. To ascertain the perception of the sample of Auckland households to
conservation and gain an indication of where this sample of Aucklanders ranks

conservation in relation to other areas of government expenditure.

2.4 Methods

This research was conducted using a structured questionnaire methodology.
Questionnaires were delivered to the mailboxes of residents (hereafter referred to as
respondents) in the urban and immediate rural areas of Auckland, New Zealand.
Auckland is New Zealand’s largest centre of population (32% of NZ’s total population)
and is representative of all the major ethnic groups (European, Maori, Polynesian and

Asian).

There was inevitable bias in the sampling with most respondents surveyed from suburbs
of Auckland city and northern urban / rural areas with no coverage of South Auckland
that has large concentrations of Maori and Pacific Islanders. It is probable that certain
socio-economic groups were under-represented in the sample and it is equally probable

that the responses from particular socio-political viewpoints have not been captured.
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Outer areas of Auckland such as Riverhead, Huapai, Taupaki and Silverdale were
surveyed which do contain a representative sample of New Zealand socio-economic and
ethnic groups. However, there is no suggestion that people in these areas will provide a

representative sample of the socio-political viewpoints of the Auckland region.

Questionnaires were delivered to all residents in these outer areas of Auckland by the
rural delivery section of New Zealand Post. These areas are divided into delivery zones
of 650 households each (refer Table 2.1). For each delivery zone, all 650 households
received questionnaires. Households in the Auckland urban area were randomly chosen
by street with alternating households chosen for delivery of questionnaires (refer Table
2.1). To standardise delivery time, for all rural and urban sub-regions of Auckland,
questionnaires were delivered between 0900 hrs and 1300 hrs. The questionnaires were
formatted in such a way that respondents could fold the completed questionnaire into
thirds and post in any New Zealand Post letterbox. The questionnaire was embossed

with a free post permit number, ensuring no postal charge to respondents.

The questionnaire (Appendix 7.1) contained two sections. Section one asked about the
respondent’s awareness of the names of threatened New Zealand species. Section two
asked about respondent’s attitudes to government expenditure on public services and
how they would rank conservation of native species in order of spending priority. All
collection of information and analysis was conducted under the conditions and
provisions of the New Zealand Privacy Act 1993 and the Massey University Human

Ethics Committee. humanethicspn(@massey.ac.nz.

Respondents were asked to rank the priority of eight areas of government spending on a
scale of 1- highest priority, to 8 - lowest priority. The eight areas of government

spending were health, education, superannuation, law and order, defence, conservation
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of native species, primary industry research and development, and tourism. For analysis,
the total ranking scores of all respondents for each expenditure category was converted

to a median value. Statistical analysis of data was done using SPSS version 15.

2.4.1 Sample size

General public distribution surveys (mail drops) are known for achieving low response
rates (Visser et al., 1996; Curtin et al., 2000; Keeter et al., 2006; Hughey et al. 2008).
To mitigate this outcome, a large number of questionnaires (3000), (Table 2.1) were
distributed. To achieve a possible 10% response rate, it was estimated that 10% of the
total population in the area surveyed would need to be sampled (Watson, 2001). This
estimate was verified by a sample size determination model developed by Watson

(2001).

Table 2.1 Location and size of sample chosen from the greater Auckland area, New Zealand.

Population Area Area Sample Size Percentage of Area
Population Population (%)
Remuera West, One Tree Hill Central 5808 350 6
Kohimarama East 3570 350 10
Ponsonby West, Herne Bay 5226 350 7
Coatesville, Riverhead, Taupaki 4529 650 14
Dairy Flat, Redvale 4221 650 15
Kumeu, Huapai 6603 650 10
Total 29957 3000 10

Source: Statistics New Zealand 2006 national census. http://www.stats.govt.nz

2.5 Results

2.5.1 Response rate

The survey period ran for 111 days from 1 September 2007 to 20 December 2007, with

134 questionnaires returned representing a 4.5% return rate which was approximately a
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half of what was anticipated. Three questionnaires were rejected owing to incomplete
information. Although a low response rate, previous studies (Visser et al., 1996; Curtin
et al., 2000) have found that low response rates do not necessarily mean reduced

accuracy of the survey.

2.5.2 Sex/occupation/age

There was a stronger response from female respondents (n=99) than males (n=32). The
majority of both gender (52% female, 41% male) were in the 31 to 50 yr age bracket
(Table 2.2). The median age recorded in the 2006 census for people in Auckland was 33
years with the majority (40%) of both females and males aged between 30-50 yrs. This
corresponded closely with the demographic profile of the survey respondents. Most of
the respondents of either sex, males (53%) & females (44%) were professionals. This
trend in the survey data also corresponds with the 2006 census which recorded 41% of
Aucklanders in either a professional or managerial profession. The survey showed other
female respondents were predominantly caregivers (38%) and other males were either
trades people (22%) or retired (19%). It is important to be aware that the survey was
skewed towards Aucklanders residing in inner city suburbs and northern areas which
may mean the results are not representative of the socio-political views of all

Aucklanders.

Table 2.2 Gender and age range of survey respondents.

Age bracket Females No % Males No. %
16 - 30 years 7 7 2 6
31 - 50 years 52 53 13 41
51 -70 years 39 39 12 37
> 70 years 1 1 5 16
Total 99 100 32 100
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2.5.3 Awareness of rare and threatened New Zealand species

Respondents were asked to record the first threatened or rare New Zealand species they
were aware of and then asked to record all subsequent species up to a maximum of
eight. The species identified by the Auckland respondents in this survey do not
represent the species that people in other parts of New Zealand will necessarily recall.
No assumption or inference is made that these species are representative of the recall or
awareness of all New Zealanders. Recall of New Zealand’s threatened and rare species
depends on many factors such as level of media awareness, desire to understand social
issues and personal ability to recall facts and information. Analysis was limited to the
first, second and third species mentioned. The majority (71%) of first mentioned species
were birds. Just under one half (44%) of all respondents identified kiwi Apteryx spp. as
their first species (Figure 2.1). Other first mentioned bird species were kakapo Strigops
habroptilus (7%), takahe Porphyrio mantelli (5%), black robin Petroica traversi (5%)
and kokako Callaeas cinerea wilsoni (4%). For marine mammals, Hector’s dolphin
Cephalorynchus hectori hectori and Maui’s dolphin Cephalorynchus hectori maui were
first mentioned by 8% and 5% of respondents respectively. Eight respondents (6%)

mentioned tuatara Sphenodon spp. first.
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Figure 2.1 Species first mentioned by survey respondents.

The number of other species first mentioned represents an awareness of less prominent
components of New Zealand’s biodiversity such as wood rose Dactylanthus sp., Gecko
Hoplodactylus spp, NZ falcon Falco novaeseelandiae, Cromwell chafer Prodontria
lewisii, kauri snail Paryphanta spp. Overall, 76 species were mentioned (first, second
and third), 56 of which are recorded as threatened (Hitchmough et al., 2007) with
extinction under the New Zealand threat classification system (Townsend et al., 2008).
The 76 species identified were representative of 10 taxonomic groups, with birds (50%),

plants (16%) and marine mammals (9%) the most prominent (Figure 2.2).
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Figure 2.2 Taxonomic group of species mentioned by survey respondents.

2.5.4 Priority for government spending

Survey respondents in this Auckland sample clearly perceived, in their opinion, health
and education as the most important spending priorities for the New Zealand
government (Figure 2.3). These results do not represent the viewpoint of Aucklanders in
general or people in other regions of New Zealand. Respondents displayed the highest
median ranking scores for health, education and law and order. Conservation was
ranked in fourth position, some distance behind the top three but with a median ranking
score higher than, defence, superannuation, research and development, and tourism.
Apart from superannuation, the ranking results corresponded to the historical trend in
government spending over the last 5 years, (Figure 2.4) but it is accepted that this may
only be coincidence and does not represent an empirical comparison whereby any
quantitative inferences can be deduced. Although important, conservation is seen as a
secondary priority for expenditure behind the main priorities of health and education.

However, Hughey et al. (2008) did find in a nationwide New Zealand survey of people
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18 years and older that most (>90%) were prepared to accept a lower standard of living
if it meant conservation spending could be increased to protect biodiversity and the
environment for future generations. Spending on conservation has been comparatively
low over the last five years with NZ treasury recording average expenditure on
conservation of approximately $NZ 130 million. This compares with average
expenditure on health and education of $NZ 9.5 billion and $NZ 9.3 billion
respectively. Please note that this average is for spending on all aspects of the work of
the Department of Conservation. Focussed spending on biodiversity amounts to an

average of $NZ 35 million per year.

51



Chapter Two: Public Survey

Ranking

Conservation Defence Education Health Law & order Research Superannuation Tourism
&
; Development
Expenditure category

Figure 2.3 Median ranking values for priorities of government expenditure on social services.
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Figure 2.4 Average annual expenditure on services by New Zealand Government from years 2004-2008
(Data from New Zealand Treasury).
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2.6 Discussion

These results indicate that the sample of Aucklander’s surveyed has a reasonably high
awareness of the country’s most prominent threatened species. The results also suggest
that there is comparatively high support for conservation amongst this sample of
Aucklander’s. This result is encouraging as it appears the conservation message
advocated by the government via DOC and NGO’s is reaching the households of New

Zealand’s largest population centre.

Despite the inherent biases in the survey results, it can be seen there is support for
conservation amongst respondents surveyed in this study. It is important that the public
continues to support conservation as a signal to the government to develop appropriate
environmental policies. Current reviews of New Zealand conservation management
(Norton and Cochrane, 2000; Cullen et al., 2005; Joseph et al., 2008; Joseph et al.,
2009) are calling for a critical assessment of the methods New Zealand uses to deliver

conservation outcomes.

Respondent’s high ranking for education and health can be aligned with the past and
future expenditure pattern of the New Zealand government (New Zealand Treasury,
2008). However, respondents’ low ranking for superannuation does not align with
government expenditure for superannuation over the last five years. I am conscious that
the results of the survey may not truly reflect the socio-political viewpoints of
Aucklander’s and that there maybe strong support for superannuation from Auckland
households not captured in this survey. This constraint also applies to all other ranking
recorded in this survey. In comparison, expenditure on conservation, has been very low
for the last two years (0.4% of total annual expenditure for 2007 & 2008) and is

forecasted to remain at this level for the foreseeable future. Currently, dedicated
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expenditure on biodiversity is approximately $NZ 32 million per annum from a total
operating budget for DOC of approximately $ NZ 130 million per annum. In a 2009
review of government spending, DOC has been directed to reduce its natural heritage
spending by $NZ 10 million (Department of Conservation, 2009), therefore affecting

the adequate delivery of management and recovery programmes for threatened species.

Current policy advice from the New Zealand Treasury is advocating a rationale for
treating the conservation estate as a private good where charges (user pays) should be
applied for recreational access (Haque, 2006; New-Zealand-Treasury, 2008). This
rational was earlier raised by economists (Hartley, 1997) with the suggestion that the
conservation estate should be viewed as a revenue earning government asset. The
rational also called for the management of biodiversity assets to be a separate role for
DOC with all non-conservation roles such as visitor access and tourism concessions
managed by private operators. Currently DOC performs all management roles
connected with the conservation estate. Funding for species recovery has not increased
in recent years (unpublished DOC data) with DOC having to limit available funding to
the top 6% of critically threatened species (unpublished internal DOC report). The
current New Zealand government has raised the controversial issue of allowing mining
within the conservation estate; suggesting that only areas of significant ecological value

should be totally protected.

Internationally, New Zealand is perceived as implementing a high degree of
conservation husbandry and protection of biodiversity. From a 2008 Environmental
Performance Index (EPI) (Esty, 2008) which ranks 149 countries according to six
environmental indicators of environmental health (air pollution, water resources,
biodiversity and health, productive natural resources and climate change), New Zealand
achieved 7™ highest ranking of an EPI of 88.9 (max score 100). This ranking conflicts
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with New Zealand internal assessments that report a degraded state of New Zealand’s
environment and biodiversity. A 2007 report (Ministry for the Environment, 2007) used
a set of key environmental factors to assess the state of New Zealand’s environment and
its biodiversity. It concluded that past and present clearance of forests (70%) and
drainage of wetlands (>75%) has reduced the available habitat for remaining
biodiversity, caused widespread erosion and detrimentally affected soils and remaining

waterways.

Support amongst the survey sample of Aucklander’s for government spending on
tourism was very low. There is an opportunity for the New Zealand government to
improve the public’s perception of tourism, considering it is an industry that contributes
in excess of $NZ 17 billion per annum, representing 9% of the gross national product
(GNP) over recent years (New Zealand Tourism, 2008). An unsupported assumption is
presented that the Aucklander’s responding to this survey maybe unaware that tourism
is New Zealand’s biggest export earner and that they may view tourism as many faceted

with the perception that the tourism industry should fund its own operations.

2.7 Conclusions

The results in this survey need to be viewed in the context that a small sample of
Aucklander’s were surveyed and that all socio-political viewpoints were not captured.
Also, the viewpoints of the Auckland households will not necessary correspond to

viewpoints of households in other population centres of New Zealand.

This research provides an insight into a sample of Aucklander’s awareness of threatened
species and perception of the relationship of conservation to other core areas of
government spending. Overall, health and education are perceived to have the highest

priority for spending and ranked considerably higher than conservation. However,
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conservation has a level of support amongst Aucklander’s considerably greater than the
level of current government funding. Public support is greater for conservation

compared to defence and superannuation.

It appears there is good awareness amongst the sample of Aucklander’s of New
Zealand’s high profile species and it is encouraging that a wide range of other rare and
threatened taxa were mentioned. Although a small number of younger Aucklander’s in
the sample responded to the survey, there is an indication that awareness of threatened
species maybe comparably lower amongst this age group. As the sub-sample of younger
Aucklanders was very small, this suggestion is highly speculative and requires more

quantitative investigation.

It is accepted that flagship species such as kiwi Apteryx spp, kakapo Strigops
habroptilus, takahe Porphyrio mantelli, black robin Petroica traversi, kokako Callaeas
cinerea wilsoni and Hector’s dolphin Cephalorynchus hectori hectori are important
advocates for conservation but it is recommended that New Zealand’s less well-known
taxa are also used to communicate the importance of conserving the wide variety of

flora and fauna.
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3.1 Abstract

In terms of managing biodiversity, a third of the land area of New Zealand is included
in a conservation estate of national parks, reserves and sanctuaries. Administration of
this large natural heritage asset is by 13 separate Department of Conservation (DOC)
conservancies. A survey was conducted, across all conservancies, of DOC staff directly
involved with the management and recovery of threatened New Zealand species. The
aim of the survey was to gain an insight into how DOC staff regard the management
tools available to them for the recovery of threatened species. The survey also assessed
the perceived relevance of the threatened species recovery plans (TSRPs) currently in
use by these staff. The results of the survey show that in general, the DOC staff consider
that a lack of adequate funding, poor communication between conservancies and staff
shortages have resulted in failure to achieve comprehensive management and recovery
of threatened species. There was an expectation for TSRPs to comprehensively guide
management and recovery actions but most staff concluded that TSRPs failed to meet
this objective. It was identified that TSRPs need to be kept up-to-date and preferably in
an electronic format accessible to all DOC staff throughout New Zealand. There was
strong support for the establishment of a national approach for the recovery of
threatened species. Concern was expressed that current resourcing only allowed
recovery of a very small number of New Zealand’s threatened species with staff calling

for secure funding for the duration of threatened species recovery programmes.

3.2 Introduction

A number of recent studies have assessed New Zealand’s approach to the management
of its biodiversity (Clout, 2001; Cullen et al., 2005; Seabrook-Davison et al., (2009 in

press)), with suggestions on how to improve conservation outcomes (Joseph et al.,
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2008; Joseph et al., 2009). The conservation of New Zealand’s wildlife is administered
by the Department of Conservation (DOC) which is New Zealand’s lead conservation
agency, guided in its operations by the Conservation Act 1987. After reviewing recent
reports on the state of New Zealand’s threatened species (Green and Clarkson, 2005;
Department of Conservation, 2006a, 2006b; Ministry for the Environment, 2007) and
undertaking discussions with senior managers involved in the management of New
Zealand’s indigenous biota, I identified the need to conduct a survey amongst DOC
staff to assess strengths and weaknesses of current management and recovery
programmes. For this research, I have related the findings of my survey to DOC’s
overall approach to management of threatened species which has allowed me to suggest
improvements. In my view, valuable insights can be gained from the opinions of DOC
staff (Rasch and Saunders, 1990), which are integral to the success of any management
approach. The accuracy of management decisions can be improved through the
knowledge gained by those directly involved with conserving threatened species

(Wilder and Walpole, 2008).

As the challenge of conserving threatened species becomes more complex and in many
cases essential for avoiding extinction, the need for the specialist knowledge and
problem solving skills of experienced staff is paramount (Clark et al., 1994). The
implementation of effective conservation policy by any country is critical to safeguard
the provision of ecosystem services (Armsworth et al., 2007) derived from biodiversity
and to manage the recovery of threatened species. The Millenium Ecosystem
Assessment Synthesis Report (Millenium Ecosystem Assessment, 2005) stressed the
importance of putting a value on biodiversity and its conservation to reduce the
detrimental impacts on biota for the benefit of both humans and the environment.

Conservation staff are at the frontline of implementing conservation strategies and
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arguably, they are the metric to gauge the effectiveness of any applied strategies and

management tools provided to them (Rasch and Saunders, 1990).

Staff surveys and personnel psychology studies (Considine, 2002; Walker and Boyne,
2006) conclude that organisations, whether they are private industry or government
department, need to be aware of what staff can contribute to the healthy functioning of
the organisation and that staff attitudes influence performance and outcomes. This
advice is supported by surveys of threatened species recovery programmes (Moosbruker
and Kleiman, 2001) which stress the need for structure and process in implementing
recovery efforts where human collaboration is just as important as the recovery science

used.

Table 3.1 Objectives explored in the staff survey. The table contains four objectives and the questions
relating to each objective. Please refer to Appendix 7.1 for full questionnaire.

Objectives of survey Section of questionnaire
relating to objectives

(1) To ascertain the role of DOC staff, with a range of Questions 1,2,3, 4(a), 4(f),
experience, in the management and recovery of 4(g)and 9
threatened species

(2) To ascertain the level of communication and Question 4b,4c,4d and 4e
knowledge sharing between conservancies

(3) To understand staff attitudes towards recovery plans  Questions 5 and 6
as a management tool.

(4) To understand the level of commitment towards pest Questions 7 and 8
control within conservancies.

New Zealand is divided into 13 regional conservancies, which encompasses public
conservation land administered by DOC and other land and territorial marine areas
administered by Government, Regional, Rural or Urban Councils (Table 3.2). Each
conservancy is an independent entity with its own Conservator (Chief Executive
Officer), staff structure and budget. DOC has the responsibility for the management of

species protected under the 1953 Wildlife Act and has total jurisdiction over any native
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species within public conservation land. Indigenous species outside public conservation
land but within the administrative boundaries of each conservancy are managed in
conjunction with local councils and private landowners. DOC also manages species not
protected by the Wildlife Act 1953 such as plants and invertebrates on DOC land under
the Reserves Act but only has an advocacy role for unprotected species on land outside

the DOC estate.

This study explores the organisational structure (Hartley, 1997) within DOC and uses a
survey to assess how the staff view their roles in complementing the current structure
and perceptions of DOC (Department of Conservation, 2007, 2008). The overall aim of
this survey was to explore the role DOC staff have in the management and recovery of
threatened species and their attitudes towards the management tools available to them.
Considering DOC staff are spread throughout the islands of New Zealand and are
involved in the management of a diverse range of taxa, we wanted to achieve responses
from a comprehensive sample of staff. DOC staff were targeted who had had an active
role in implementing management and recovery programmes and who could provide

opinions on the effectiveness of these programmes.

3.3 Research objectives

This survey had the following four objectives (Table 3.1). (1) To ascertain the role of
DOC staff, with a range of experience, in the management and recovery of threatened
species. I compared the attitudes of DOC staff in relation to their width of experience
and length of time with DOC. (2) To ascertain the level of communication and
knowledge sharing between conservancies. I wanted to know what level of coordinated
management currently exists between conservancies and how this can be improved. A

second aspect of this objective was to assess the level of knowledge sharing between
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staff within the 13 DOC conservancies and to ascertain what tools could be used to
improve communication. (3) To understand staff attitudes towards recovery plans as a
management tool. New Zealand has more than 60 published species recovery plans and
I specifically wanted to understand staff attitudes towards how effective they found
these plans in guiding their work. (4) To understand the level of commitment towards
pest control within conservancies. Pest species have significantly contributed to the
decline or extirpation of New Zealand’s critically endangered species (Atkinson, 2001)
with some endangered species only existing in secure populations on pest free offshore
islands (Towns, 2002) under intense conservation management. Therefore, I asked DOC

staff to comment on the importance of pest management in their work plans.

3.4 Methods

3.4.1 The survey design

The survey was conducted using a questionnaire (Appendix 7.2) that included a series
of structured questions aimed at addressing the four objectives (Table 3.2). The survey
was carried out under the conditions and constraints of the Massey University Human

Ethics Committee, protocol number 07/055.

Specific constraints were imposed upon the survey by both the Massey University
Human Ethics Committee and the General Managers of Operations of the Department
of Conservation. Under the accepted protocol, no researcher was to make direct contact
with any of the respondents with security of all respondent’s identity protected. All
questionnaires received were to be opened by an independent staff member of Massey

University and all reference to respondent’s identity erased.
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Extensive consultation was conducted with all 13 Conservators and the two General
Mangers of Operations. Clear boundaries were established as far as access to staff with
the survey approved at the highest level of the Department of Conservation. Each
Conservator identified the appropriate staff within their Biodiversity Assets section who

would be appropriate to participate in the survey.

A total of 195 staff members were identified and the relevant number of questionnaires
were sent to the 13 Conservancies. The questionnaires were sent to each DOC
conservancy with each conservancy Conservator (Chief Executive Officer) to select
who he/she considered was appropriate to answer the questionnaire. To overcome any
form of possible pseudo-selection, the Conservators were asked to only distribute
questionnaires to staff members who were directly involved in the management and

recovery of threatened species.

Questionnaires were mailed to each conservancy with guidelines on the specific type of
staff to be surveyed. The questionnaire was targeted at DOC staff directly involved with
the management of flora and fauna, who worked within the Natural Heritage
Biodiversity Assets/Threats section of DOC. None of the participating DOC staff could

be individually identified from the responses received, thus maintaining anonymity.

Questionnaires were collated and analysed according to the type of comments made and

these were pooled and related to the employment particulars of respondents.
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3.4.2 Staff structure of the DOC conservancies

Each of the 13 DOC conservancies operates as a separate entity but conforms to a
uniform staff organisational infrastructure. This infrastructure is composed of three
broad sections, Line Management (senior management team), Technical &
Conservation Support and Business Services. This survey was sent to 34% of all DOC

staff (primarily within the Natural Heritage division, Table 3.1).

3.4.3 Analysis

The questionnaire contained open-ended questions where there was no limit to the
number of comments respondents could make. For each section of the questionnaire,
similar comments made by staff have been pooled and the categories of comments are
shown in the tables. Where appropriate the comments have been related to the
respondent demographics such as, length of time employed by DOC, membership of
recovery groups and staff designation. In these cases I used a Chi-squared analysis to
compare responses between groups (o = 0.05). The pooled data have been searched for
common themes and these have formed the basis for discussion. The comments made

by respondents have been related to the four objectives and these are shown in all tables.

The common themes derived from the staff responses are shown in the following results

section of this chapter. The broad themes were as follows:

1. Staff designation or employment title within DOC and their specific role within
the Biodiversity Assets section in relation to the management and recovery of

threatened species.

71



Chapter Three: Conservation agency survey

Recording of the species within relevant taxonomic groups that were actively
managed within each conservancy. Awareness of species actively managed in

adjoining conservancies was also recorded.

To identify the level of joint management of threatened species between

conservancies.

A principle theme explored was how staff felt towards the tools available to
them for the management of threatened species. How effective did they consider
these tools and how could these tools be improved and what other tools are

necessary to be effective wildlife managers?

An important theme explored was how staff related to threatened species
recovery plans and how relevant they were to achieving the goals of threatened

species recovery programmes.

A literature search has revealed that pest management is a crucial part of
achieving the successful management and recovery of New Zealand’s threatened
species. A theme explored in the research was to ascertain how important the
role of pest management is in the overall workload of DOC Biodiversity Assets

staff.

From the themes identified in this research, suggested recommendations have

been made on how the management of threatened species can be improved.

Please note that in Chapter 3, I have suggested recommendations that are principally for

the benefit of the Biodiversity Assets staff who implement the management and

recovery programmes for threatened species. I have made recommendations in Chapter

2, 4, 5 and 6 which relate to the overall national conservation of threatened species.
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These national recommendations are concerned with the governance and husbandry
conservation strategies relevant to the Head Office of the Department of Conservation

and the New Zealand government.

3.5 Results

3.5.1 Response rate and survey participants

Response rates varied between conservancies with all but the Nelson/Marlborough
conservancy responding. The 12 conservancies that responded to the survey distributed
195 questionnaires to their Natural Heritage/Biodiversity staff, with the survey running
for 120 days (14 October 2007 to 14 February 2008) and a response rate of 32%
(completed questionnaires returned). This response rate compares favourably with rates
achieved in other staff and general public surveys (Hamilton, 2003; Department for

Environment Food and Rural Affairs, 2005).

3.5.2 Survey participants

Objective (1) To ascertain the role of DOC staff, with a range of experience, in the
management and recovery of threatened species (questions 1 to 4(a), 4(f), 4(g) and 9 of

the questionnaire).

Most of the participants were Rangers (35%) Technical Support Officers (35%) or
Programme Managers (11%) who are staff involved for much of their time with applied
tasks such as species monitoring or implementing recovery programmes. This bias in
the results was expected as staff within the Natural Heritage (Biodiversity
Assets/Threats) segment of the Technical & Conservation Support section were the staff
specifically targeted for the survey and are staff implementing the majority of

threatened species work. Other participants such as Conservancy Advisory Scientists
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(6%) and Area Managers (8%) are staff who have an overseeing role in ensuring the
successful implementation of the conservancy business plans which include threatened

species recovery programmes.

A third (36%) of the participants have been with DOC for a relatively short time,
working in their current position for 5 years or less. A similar proportion (35%) of staff
have been with DOC for 6 to 15 years with fewer long term staff; 16-20 years (16%) or
greater than 20 years (13%). The survey included staff who had worked for the Wildlife
Service of the former Department of Internal Affairs (Galbreath, 1993, 1998) prior to
the formation of the Department of Conservation (DOC) in 1987. Participants identified
eleven broad categories of management tasks they performed; with all participants
indicating they performed more than one role in the management of threatened species

(Table 3.3).

Table 3.3 Management tasks performed by survey participants. Data in this table relates to: Objective (1)

To ascertain the role of DOC staff in the management and recovery of threatened species

Management tasks described by respondents % Staff implemented these tasks
Day to day management 21 Ranger/Technical Support Officer
Technical support/advice & research 20 Ranger/Technical Support Officer
Species monitoring 15 Ranger/Technical Support Officer
Threatened species programme planning 14 Programme Manager

Staff management & conservancy administration 7 Area Manager

Recovery group tasks 5 Ranger/Technical Support Officer
Management & programme design 4 Programme Manager

Strategic overview and allocation of resources 4 Area Manager

Liaison with other conservation stakeholders & advocacy 4 Area Manager

Audit delivery of Conservation goals 3 Area Manager

Mainland island management 3 Ranger/Technical Support Officer
Total 100
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Prominent roles were day-to-day management, technical support and advice, species
monitoring and threatened species programme planning. Participants indicated they had
to divide their time between hands-on management tasks such as monitoring and pest
control and more administrative tasks such as report writing and facilities/infrastructure
management. Some participants felt it was not optimal to have to deal with
infrastructure/administrative tasks when it eroded the time they should be spending on

implementing recovery programmes for threatened species.

It appears that Natural Heritage staff are encouraged to join Species Recovery Groups
(SRQG) as 70% of the DOC staff participating in the survey were members of a SRG
with 40% of them having been a member for at least half of their employment with
DOC (Figure 3.1). It is also evident that there is commitment amongst DOC staff to
participate in the SRG process, as the majority of SRG participants (72%) were
members of more than one SRG with over a third of participants (39%) members of 3 or
more Species Recovery Groups. Finally, experienced staff (with DOC > 5 years) were
significantly more likely to be involved in recovery groups than less experienced staff

(with DOC < 5 years) (64% versus 52%:; x*1=4.56, P =0.03, n = 63).
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Figure 3.1 Time spent by survey participants as a member of a Species Recovery Group. Expressed as a
percentage of the time participants have been employed with the New Zealand Department of
Conservation (DOC)

3.5.3 Management of threatened species

Objective (2) To ascertain the level of communication and knowledge sharing between

conservancies (question 4b to 4e of the questionnaire).

When asked to identify the number of threatened species that were actively managed
within their conservancy, most participants (94%) identified between 10-30 species.
This is a very low level of active management compared to the number of threatened
species recorded for each conservancy (Table 3.2). Participants’ awareness of the
number of actively managed species that occurred in both their conservancy and

adjoining conservancies was low with 45% identifying just 1-10 species.
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Table 3.4 Reasons for lack of cross-boundary management of threatened species and suggestions for
improvement. This table relates to: Objective (2) To ascertain the level of communication and knowledge
sharing between conservancies.

Reasons for no cross-boundary management of threatened species %

Limited resources with other priorities taking precedent 22
Different funding pressures exist within Conservancies 16
Conservancies operate in isolation 13
Sites & populations are discrete and management not shared 11
Fragmented nature of business planning for Conservancies 11
Lack of Recovery Group support 11
Cross-boundary management not supported or encouraged 9
Species only occurs in one Conservancy 7
Total 100
Suggestions for improving cross-boundary management %
National coordination of threatened species management 20
Foster closer relationship between staff 17
Increase the number of recovery plans & recovery groups 14
Central coordination of funding 12
More efficient use of staff 11
Promotion of DOC goals rather than Conservancy goals 10
Change Conservancy structure 6

Dedicated staff to coordinate threatened species work
Rationalise & prioritise threatened species management sites 4

Total 100

When asked whether joint management occurred between conservancies, participants
referred to the sharing of resources and staff expertise such as, advice and support from
recovery groups, and the coordination of recovery programmes. However, reasons given
for joint management not occurring were; limited resources with other priorities taking
precedent, different funding pressures existing between conservancies and

conservancies operating in isolation. Participants made a clear distinction between the
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number of threatened species recorded in their conservancy and the number they were

capable of managing with the resources available.

3.5.4 Improvement of threatened species management

The majority (90%) of staff surveyed provided comments (Table 3.4) to the question on
how coordinated management of threatened species between conservancies could be
improved. Most suggestions for improvement included support for a nationally (New
Zealand wide) coordinated approach to management rather than a conservancy focus.
Participants see fostering a closer relationship between staff and utilising the skill base
of all DOC staff, irrespective of their conservancy, as an immediate and cost effective
means of improving cross-boundary management. Participants also identified that
improvements could be achieved by encouraging more staff exchanges and mentoring
of junior and new staff by experienced staff. Participants would like to see more regular
meetings at the informal and formal level to promote conformity of management
objectives and to promote transfer of knowledge. Staff in remote area offices expressed
strong support for better communication and sharing of knowledge. Coordinated
management could be improved with the central allocation of funding for threatened

species rather than recovery programmes funded from individual conservancy budgets.

3.5.5 Effectiveness of Threatened Species Recovery Plans

Objective (3) To understand staff attitudes towards recovery plans as a management

tool (questions 5 and 6 of the questionnaire).

Threatened species recovery plans (TSRPs) are a management tool produced and
published by the Research, Development & Improvement Division of DOC.
Participants were asked to identify the strengths and weaknesses of the plans as a tool

for the management of threatened species. The most prominent uses identified for
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TSRPs are planning and setting management and research priorities for threatened
species and getting guidance on how recovery programmes should be implemented.
However, although nearly all participants (98%) had read at least one TSRPs, less than
half (41%) considered TSRPs were important in guiding the management process of
species recovery. Overall, participants appreciated the availability of TSRPs as a tool

but were split over their comments about the strengths and weaknesses of the plans.

Slightly more comments on the weaknesses (57 %) of TSRPs compared to strengths
(43%) were provided (Table 3.5) by participants. Some participants found the inclusion
of priorities and key objectives as a strength whereas others found the plans were poorly
structured in identifying important recovery priorities. Other conflicting views related to
the plans ability to guide management and identifying threats. Some participants see
TSRPs as raising the profile of threatened species but others criticised the narrow
single-species perspective of plans and that species without TSRPs were poorly funded.
There is a feeling amongst participants that the plans would be essential for their job if
they contained current information and provided guidance on setting management
priorities and helped them with funding applications. The following comment,
expressed by an older DOC staff member, “They tend to be a wish list rather than a

clear plan,” reflected the negativity felt towards the plans.
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Table 3.5 Strengths and weaknesses of threatened species recovery plans identified by DOC staff and
suggestions for improvement. The data in this table relates to: Objective (3) To understand staff attitudes
towards recovery plans as a management tool.

Strengths of recovery plans %
Identify priorities & key objectives 20.0
Provides a coordinated national view 18.0
Framework for strategic planning 16.0
Allows sharing of information 10.5
Provides direction for management 10.5
Source of reference material 8.5
Raise profile of species 52
Recovery groups can action goals 5.2
Allows determination of key sites 3.0
Identifies threats 3.0
Total 100
Weaknesses of recovery plans %
Poorly constructed to identify priorities 18.0
Quickly become out of date 14.0
Lack funding to meet objectives 14.0
Lack of engagement by line-management 8.0
Recovery Groups dislocated from Conservancy operations 7.0
Species without TSRPs poorly funded 7.0
Do not link to other documents such as business plans 6.0
TSRPs external to Conservancy structure 5.5
Narrow single species perspective 5.5
Not all stakeholders involved 55
Slow to respond to new threats 5.5
Overambitious number of objectives 4.0
Total 100
Suggestions for improvements for recovery plans %
Standardise plans with a relevant & concise layout 26
Link to funding sources 22
Link to other plans & programmes 14
Require more frequent up-dating 10
Encourage buy-in by line management 6
Strengthen function of Recovery Groups 6
Improve use as a best practice tool 6
Expand plans to all taxa 5
Improve distinction between vision & goals 5
Total 100

3.5.6 Improvements for Threatened Species Recovery Plans

Survey participants were asked to comment on how TSRPs could be improved. There
was a strong recommendation for the standardisation of TSRPs to conform to a more
relevant and concise layout. Some participants found the plans were inconsistent which

reduced the value of them as management tools. The TSRPs are seen as needing a better
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distinction between vision and reality with the goals linked to conservancy operational
goals contained in other plans such as conservancy business plans. Participants see
TSRPs being very relevant when these plans can provide information that can be
incorporated into best practice plans and protocols that direct the management of

threatened species.

Overall, participants support the need for TSRPs but there was criticism, especially
from staff with a long career with DOC (>5 years), of a lack of compliance to
implement the goals in the plans. The plans can be improved by encouraging more
direct support from senior conservancy managers. This is seen as very important as
most threatened species occur in multiple conservancies, requiring the cooperation of all
conservators. These experienced (> 5 years employment) staff commented that TSRPs
are non-statutory with no legal requirement for DOC to implement the goals, which
lessoned support from senior conservancy management when resources were limited

(Table 3.5).

3.5.7 Funding for species recovery

When asked whether TSRPs should include detailed costings or a budget outlining the
cost to achieve recovery of threatened species, participants were evenly divided between
supporting (46%) and not supporting (49%) this inclusion. Although half of the
participants did not support the inclusion of costings, there was general opinion that
plans are more relevant when they are linked to funding sources which provide some
security that recovery programmes can be completed. Participants opposing the
inclusion of costings said that plans went out of date quickly and consequently, fixed
costings would also date (Table 3.6). Participants supporting the inclusion of costings

see TSRPs being more relevant when the true cost of recovery is indicated. Experienced
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staff (with DOC > 5 years) were no more likely to support including of funding in
TSRPs than less experienced staff (with DOC < 5 years) (53% versus 40%; 3*; = 0.89, P
= 0.35, n = 63). In addition, staff in more senior positions (Scientists and Senior
Managers) were not statistically more likely to support including funding than more
junior staff (Technical Support Officers and Rangers) (33% versus 48%; y*1=1.18, P =

0.28, n= 63).

Table 3.6 - Attitudes towards the inclusion of costings in threatened species recovery plans. Table relates
to: Objective (3) To understand staff attitudes towards recovery plans as a management tool.

Comments supporting inclusion of costings in TSRPs %
Allows objectives to be matched with costings 44
Provides security for completion of projects 28
Increases relevancy of plans 17
Indicates true cost of recovery 11
Total 100
Comments not supporting inclusion of costings in TSRPs %
Accurate budgets cannot be achieved for 5 or 10 years 22
Costings involve information recovery groups do not control 18
Budgets are continuously being reviewed 14

Different costings are required for different aspects of recovery 14

Conservancies have a better idea of budgetary requirements 14
Not the job of recovery groups to cost recovery work 9
Costings in plans would not help day-to-day management 9
Total 100

3.5.8 New Zealand’s threatened biodiversity. Identification of threats

Objective (4) To understand the level of commitment towards pest control within

conservancies (questions 7 and 8 of the questionnaire).

From their experience, survey participants were asked what they considered were the

causes for some of New Zealand’s native species becoming threatened. The causes
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identified by participants can be related mainly to anthropogenic influences. The most
prominent causes were predation/competition from introduced species, habitat
loss/degradation, extractive industries (e.g. mining, forestry, and fishing) and the
negative impacts of agricultural practices (e.g. dairying, land clearance, high country
pastoral farming, and water pollution). When asked for the rationale for choosing
predation/competition as the main threat, the primary reason given was that it has a
direct impact and is much faster acting than other threats and predators can penetrate
into all habitats. Of all the threats, participants felt they were most effective in
controlling pests as they could assess the results of this control on the populations of

threatened species they monitored.

3.5.9 Management of introduced pests and predators

In the final part of the questionnaire, participants were asked to comment on aspects of
the management of introduced pest species. Over three quarters (87%) of participants
were involved with pest management with most (67%) involved with more than one

pest management task (Table 3.7).

Table 3.7 Pest management tasks conducted by survey participants. The data contained in this table
relates to: Objective (4) To understand the level of commitment towards pest control within
conservancies.

Pest management tasks %
Implementing pest control 41
Technical & scientific advice/best practice 23
Operational project management 12
Pest programme monitoring/audit 11
Mainland island management 5

Liaison with other pest management agencies
Public education/advocacy 4
Total 100

83



Chapter Three: Conservation agency survey

The most prominent pest management task was the hands-on implementation of pest
control. Participants indicated that pest management is a complex issue with
considerable planning involved before pest control programmes are implemented and
the efficacy of programmes is continually being assessed by technical and scientific
staff. Any improvements are incorporated into best practice protocols; especially the use
of toxic pesticides and this information is shared with other agencies to ensure the

standardisation of poison-use protocols.

Of the pests identified as impacting the most on threatened species, stoats Mustela
erminea (19%), rats R. rattus and R. norvegicus (16%) and possums Trichosurus
vulpectula (15%) were identified as the worst. Overall, participants identified rats (23%)
and possums (23%) as receiving most of the pest control budget followed by weeds
(21%) and stoats (14%). Although stoats are seen as the pest causing the most damage
to biota, participants indicated that their pest control programmes were the most cost

effective in controlling rats.

Staff identified that the dilemma for DOC is to allocate pest management funds in the
most effective way to ensure the most destructive pests are controlled. This demands a
decision to either commit most of the funds to targeting specific species, or to attempt to
control as many pest species as possible with the same control strategy or programme.
Participants commented that they could not guarantee that their pest management
budgets were secure. Several comments were made regarding the reallocation of pest
management funds between conservancies. It is evident that there is discontent over the
appropriation of funds from one conservancy to fund the eradication or control of pests

in another.
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3.6 Discussion

This survey has given an insight into the type of knowledge that DOC staff need to
achieve successful management and ultimately recovery of threatened species.
Participants urged the sharing of skills and expert knowledge held by DOC staff,
irrespective of what conservancy they worked for. The survey has shown that staff want
the most up to date biological information on threatened species and information on
improved management tools to be disseminated as soon as it is available. The issues
raised by DOC staff in this survey fall within two broad categories: (1) a defined
national strategy for the management and recovery of threatened species and 2)
provision of adequate resources and tools for the management and recovery of

threatened species.

3.6.1 A national threatened species strategy

A standardised national approach to threatened species management programmes was
strongly advocated in a 1990 workshop (Rasch and Saunders, 1990) convened three
years after the formation of DOC. Eighteen years later, staff participating in this survey
feel that a defined and coordinated national approach to the management and recovery
of threatened species has not been achieved. Participants felt that a coordinated
approach is hindered by the competition between the conservancies for resources,
especially funding. In the opinion of most DOC staff, better coordination is still
required within and between conservancies when deciding on the allocation of resources

to threatened species.

Participants at all levels of DOC experience said they would be more efficient at their
jobs if they could share knowledge and expertise. This was particularly evident amongst

the older participants who had worked for both the Wildlife Service and DOC who
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stressed the importance of the transference of experience and were critical that this was
not fully implemented. We argue that the results of our survey suggest that DOC needs
to continue to develop the effective sharing of specialist threatened species management

skills between conservancies.

For a conservation agency to function effectively there is a requirement for its staff to
contain a mix of specialist skills drawn from older established staff and innovative
experimental approaches of new younger recruits (Moyle, 1995; Griffiths, 2003). A
criticism from the survey identified a lack of a coordinated approach to training of
threatened species management staff across all 13 DOC conservancies. Participants
commented on the high turnover of staff, especially young staff that would leave after a
short tenure with DOC. In its 2003 Statement of Intent, DOC (Department of
Conservation, 2003) identified areas of its organisational capability it needed to build-
on to fully achieve its national priority outcomes. To achieve this, DOC identified it
needed to provide greater support for its staff such as improving information systems
and tools to support managers making decisions about conservations priorities. From

the results of the survey, it appears these goals are not being successfully achieved.

3.6.2 Resources and tools for threatened species management.

Concern was expressed by participants that DOC staff were asked to accomplish too
many tasks with inadequate funds. This situation is not unique to New Zealand with
conservation agencies in other countries (Restani and Marzluff, 2002; Tisdell and
Nantha, 2007) identifying the acquisition of funding and comprehensive biological
information (Jenkins et al., 2003) as major constraints to the effective management of
threatened species. Participants were aware of the magnitude of the problem New

Zealand faces with a large conservation estate and the large number (2,788) of

86



Chapter Three: Conservation agency survey

threatened species (Hitchmough et al., 2007) to manage but voiced their frustration at

being limited by what they could achieve.

This survey has shown there is an ambivalent attitude towards threatened species
recovery plans as a management tool. Recovery plans are a widespread tool used in
conservation but their effectiveness has been questioned by conservation biologists
when they fail to contain criteria that lead to achievable goals (Tear et al., 1993; Foin et
al., 1998). Participants in this current survey found recovery plans useful if they
contained information that they could apply directly to specific recovery programmes
such as new information allowing them to update annual work programmes and set new
priorities. Participants suggested recovery plans could be improved if they were in an
electronic format so they could be kept up-to-date and shared with colleagues within the

DOC conservancy network.

The workshop held in 1990 (Rasch and Saunders, 1990) showed strong support for the
concept of recovery plans but it was recommended that they should be compiled
according to a standard format and the goals directly related to national strategies for the
recovery of threatened species. Participants were critical of recovery plans for being
unplanned and lacking a standard format and that plans were not representative of all

taxonomic groups, especially plants and invertebrates.

Participants said very few of the recorded threatened species in their conservancies
received active management. There was very little coordinated management between
conservancies; in fact coordination was not encouraged to prevent scarce resources
being stretched. The survey has identified the importance of distinguishing between
successful monitoring of threatened species and achieving their recovery. Staff

considered they accomplished the task of monitoring the population status of their target
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species and evaluating the threats these species faced but were concerned a lack of
resources hindered their attempts at recovery. A metric used by DOC in measuring
success of recovery is to record which populations of threatened species are increasing
in numbers and showing a trend towards self-sustainability and reduced conservation
dependency (Dowding, 2007; Holzapfel et al., 2008; Townsend et al., 2008). The
survey did not collect data on how effective this metric is but participants indicated that
most of the species they monitored outside intensely managed areas (reserves, mainland

islands), continued to decline.

Participants were especially concerned that there was no long term guarantee that their
recovery programmes would be resourced as funds and staff could be channelled to
other areas of DOC. The loss of experienced staff that had developed specific recovery
skills was of particular concern. The 1990 workshop identified the importance for
cooperation between threatened species management staff and the need for team
building with senior staff ensuring staff got credit for their successes. International
studies (Burnett, 1999; Smith et al., 2007) have stressed the need for large organisations

to nurture staff moral, especially within areas requiring special skills.

3.6.3 Comparison of management by national conservation agencies

We consider a failing of threatened species conservation in New Zealand is the lack of
umbrella legislation to provide the legal process for the prevention of species extinction.
The USA Endangered Species Act 1973 (ESA1973) was expressly enacted for this
purpose with Canada (Species at Risk Act 2002, SARA) and Australia (Environment
Protection and Biodiversity Act 1999, EPBC) both using the ESA1973 as a benchmark
to formulate their own nationally integrated threatened species acts. Without an

equivalent central government legal statute, there is no linear administrative process
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available to the New Zealand Department of Conservation to monitor the progress of

recovery programmes.

A criticism of the management of threatened species in the USA and Australian is the
disjoint that can occur between different states when implementing federal policy on
threatened species recovery (Czech and Krausman, 1999; McGrath, 2006; Schwartz,
2008). State interpretation of federal policy can vary between states, eroding the desire
for a national approach in the implementation of recovery programmes. This situation
parallels the criticism of DOC staff with respect to the lack of coordinated management

effort between New Zealand’s 13 separate conservancies.

Conservation agencies perform better and are more inclined to achieve positive
recovery outcomes for threatened species when logical solutions to species recovery are
promoted (Foin et al., 1998; Goble et al., 2006). Although the ESA1973, SARA2002
and EPBC1999 promote a linear process for the recovery of species, political
interference and bureaucratic complexity can hinder this process (Macintosh and
Wilkinson, 2005). Conservation managers pragmatically realise that recovery is a long
term commitment and see the insecurity of central government funding and the lack of

administrative action as reducing the effectiveness of recovery programmes.

3.7 Conclusions

This survey has highlighted DOC staff concerns that there is inadequate recognition
from DOC head office and government that the management and recovery of threatened
species requires security of funding and the retention of specialised staff. Compounding
low staff moral is the government policy over the last two years for DOC to reduce its
operating expenses which has lead to staff redundancies and loss of key skills. There is

a general level of frustration amongst DOC staff that there has not been sustained

89



Chapter Three: Conservation agency survey

progress in the recovery of most threatened species. Therefore, it appears DOC is
loosing the knowledge base of its experienced staff and the innovative thinking of
younger staff, who are not committing to dedicated careers with DOC. There were
frequent references to a breakdown in communication between scientific staff and the

executive management of conservancies and DOC head office.

In the opinion of DOC staff surveyed, there has been little progress in the
standardisation of the production of threatened species recovery plans with participants
commenting that the process to choose candidate species for recovery plans remains
biased towards iconic species to the detriment of less conspicuous taxa. There is a call
for recovery plans to contain achievable objectives and to be produced using a standard
format and to be regularly updated, preferably electronically so all staff distributed
throughout New Zealand can benefit. A concern important to senior staff is the lack of
guaranteed funding in the long term for threatened species and the lack of support for
coordinated recovery effort across conservancy boundaries. DOC staff are calling for an
effective national strategy for the management and recovery of threatened species to

ensure DOC functions as a coordinated conservation agency.

Only by recognising and adequately resourcing the DOC staff skill base, and addressing
the two broad issues discussed namely, national strategy for the management and
recovery of threatened species, and provision of adequate resources and tools, will it be

possible for DOC to function as New Zealand’s lead conservation agency.
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Chapter Four: Threatened species legislation

4.1 Abstract

New Zealand lacks dedicated threatened species legislation which is hindering the
effective recovery of this country’s threatened species. Few of New Zealand’s recorded
threatened species receive active management. New Zealand is recognised as a
biodiversity hotspot which has undergone widespread anthropogenic change in a
relatively short time. Using its own threat classification system based on the
International Union for Conservation of Nature (IUCN) Red List but modified to suit
the island characteristics of its biota, New Zealand has identified 2,788 species and
subspecies within 14 taxonomic groups that are threatened with extinction. However,
this level of awareness of the threatened state of New Zealand’s biota is not supported
by comprehensive threatened species legislation. I reviewed New Zealand’s current
legislation for the management and recovery of threatened species and made a
comparison with the USA Endangered Species Act 1973 (ESA1973) and the Australian
Environment Protection and Biodiversity Act 1999 (EPBC1999). It is argued that New
Zealand needs to develop similar legislation to the ESA1973 and EPBC1999 to enable
an integrated and legally accountable approach to the management and recovery of
threatened species. A strength of the ESA1973 and EPBC1999 is that species that have
been assessed to be threatened with extinction are listed on a central government
register with a legal mandate for the production of recovery plans. A weakness of both
acts is that species can languish on these lists without effective recovery actions.
Although not always implemented, both acts have the provision for the protection and

conservation of critical habitat.

Keywords: New Zealand, legislation, threatened species, USA Endangered Species Act
1973, Australian Environment Protection and Biodiversity Act 1999, Wildlife Act 1953
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4.2 Introduction

Currently New Zealand does not have legislation to provide a national direction for the
management and recovery of threatened species. In comparison, countries such as the
USA and Australia have such legislation in the form of the USA Endangered Species
Act 1973 (ESA1973) and Australian Environment, Protection and Biodiversity

Protection Act 1999 (EPBC1999).

The conservation literature is unequivocally direct in describing the decline in species as
a biodiversity crisis. Words such as crisis are usually considered emotive and
unscientific and avoided but the term biodiversity crisis is extensively discussed in the
scientific literature (Simberloff, 1984; Myers, 1993; Abell, 2002). I argue that the
current New Zealand Wildlife Act 1953 (WA1953), although providing protection for
indigenous wildlife, does not contain a directive for the conservation of threatened
species, specifically their recovery. I also argue that by enacting a specific statute for
imperilled wildlife, New Zealand would partly honour one of its international
obligations as a signatory to the Convention on Biological Diversity (CBD) and assist in
the governance of its endemic species which are internationally recognised as of critical
importance in being contained within a biodiversity hotspot. The biodiversity crisis
needs to be viewed in the context of declining functionality of ecological processes that
can affect the provision of ecosystem services. To ensure a level of security of natural
resources, there are calls for a concerted effort to predict the source and intensity of the
threats to species (International Union for Conservation of Nature, 1996; Olson ef al.,
2002). Governments are being urged to take responsibility for the decline in species at

the regional level and to provide legal protection for remaining species and the services
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they provide (Govey and Owen, 1996; Myers et al., 2000; Olson et al., 2002; Hutchings
et al., 2004; Millenium Ecosystem Assessment, 2005). Currently the New Zealand
Department of Conservation (DOC) is investigating methods to improve the
management and recovery of threatened species (Joseph et al., 2009). We propose
therefore, it is an opportune time to review current legislation, especially the WA1953

and to view a statute for New Zealand similar to the ESA1973 and EPBC1999.

New Zealand lacks an integrated approach to the management and recovery of
threatened species; the importance of such an approach being advocated since the
decline of New Zealand’s biodiversity became evident (Henry, 1903; Williams and
Given, 1981; Galbreath, 1993; Hartley, 1997). The only New Zealand statute to
specifically address the legal status of threatened species is the WA1953. Owing to the
hierarchy of legislation in New Zealand, there is concern that the WA1953 is
subservient to legislation that directs the actions of extractive industries such as mining,
farming and fishing (Walker et al., 2008; Wallace, 2009). The WA1953 has been
criticised for its inadequacy in conserving wildlife and its inability to guide DOC in
recognising the full costs and benefits of natural resource use (Hartley, 1997; Moran,
2003; Cullen et al., 2005). There is good understanding of the threats to New Zealand’s
biota but no legislative criteria to guide DOC on when and how to produce recovery
plans. It is argued by McGrath (2005, 2006, 2007) that an effective environmental legal
system is important for properly protecting the environment for the survival and quality

of humans and all life on earth (McGrath, 2005; McGrath, 2006, 2007).

4.3 Research objectives

The objectives in this research have been, (1) to identify and evaluate New Zealand

government statutes that have been enacted for the management, recovery and
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protection of threatened species and (2) to assess the USA ESA1973 and the EPBC1999

as benchmarks for New Zealand to develop its own threatened species legislation.

4.4 Methods

To accomplish this research, three techniques were used, (1) a review of the current
New Zealand legislation relating to the management and recovery of threatened species,
(2) an examination of the legislation for threatened species in USA (ESA1973) and
Australia (EPBC1999) and (3) a survey to obtain the opinion of experts on the

operation, strengths and weaknesses of the ESA1973 and EPBC1999.

Part (1) and (2) of this research was accomplished with a literature review of relevant
information and publications. I reviewed all relevant New Zealand statutes and
legislation and compared these with the USA Endangered Species Act 1973 and the
Australian Environment, Protection and Biodiversity Protection Act 1999 (EPBC1999).
I corresponded with legal and academic experts in New Zealand, Australia and the USA
regarding aspects of legislation operating in these three countries. The methods for Part

(3) are explained below

For the surveys, I used a modified form of the Delphi Method whereby questionnaires
were sent to experts (people with knowledge and experience of the research topic) for
their opinions on the topic of the survey (Hassen et al. 2000, Clark et al. 2006,
MacMillan and Marshall 2006, Nevo et al. 2007, Patrick and Damon-Randall 2008,
Sebastiao and Grelle 2009). The questionnaire was a set of questions with no formal
structure which allowed respondents to provide their opinions and viewpoints. I chose
to use email via the Internet as this allowed a quick response from experts who were
prepared to participate in the survey. The email format also allowed the experts to ask

me questions with a useful dialogue that inevitably ensued. Experts also suggested other
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experts to whom they could forward-on the questionnaire. The formal Delphi Method
uses a series of refined questionnaires until a consensus is formed. As a consensus of
opinion was not required, my modified form of the Delphi Method achieved its purpose

of identifying strengths and weaknesses of the two pieces of legislation I was surveying.

Experts were approached who had had direct experience with the ESA1973 or
EPBC1999 as scientists, wildlife managers, academics, environmental lawyers, non-
governmental organisation lobbyists or employees of USA and Australian government
conservation agencies (see Acknowledgements for the organisations the experts
represented). Questionnaires were distributed to members of Listserves via emails.
Experts were also selected from the proceedings of ecology and environmental sciences
conferences. Experts also forwarded-on the survey questionnaires to their colleagues. I
also made contact with experts at conservation agencies, government departments, non-
governmental organisations and universities. The survey used an open-ended approach
to a series of questions where respondents were free to express their opinions. Where
the possibility existed to get further information, experts were contacted several times to
expand on their comments and to comment on the opinion of other experts (Appendices

7.3 and 7.4).

4.5 Results

4.5.1 Extinction and the current status of New Zealand’s biota

It was not until 1981 with the publication of New Zealand’s Red Data Book, one of the
first International Union for Conservation of Nature (IUCN) inspired threatened species
lists, that New Zealand was made aware of how many indigenous species were
threatened with extinction (Williams and Given, 1981). At the time, Williams and

Given (1981) gave New Zealand a timely warning... "many species of plants and
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animals found only in New Zealand have become extinct over the last 150 years, and
many more are threatened with extinction unless immediate action is taken to save

them”.

Using the simple IUCN threat classification system available at the time, Williams and
Given (1981) assessed 30 vertebrate and 62 vascular plant species as threatened with
extinction. It was not possible for them to extend their assessment to other taxonomic
groups owing to the lack of baseline data and they were critical of the WA1953 for its
lack of uniform protection of all native taxa. Of particular importance in my opinion is
Williams and Given’s (1981) criticism of the lack of threatened species legislation in
New Zealand for both species and their habitat... "it is perhaps surprising that virtually
no legislation exists for the protection of a threatened species’ habitat...there is
obviously at least as much need for legislation to protect specific habitats as there is for
more effective legislation for protection of individual species”. In comparison,
protection of both the threatened species and its critical habitat were given equal
consideration when the United States ESA1973 was designed and subsequently
implemented in 1973. Australia has taken a more comprehensive approach in the
EPBC1999 giving protection to threatened species and large areas designated as
ecological communities as well as producing threat abatement plans and plans for key

threatening processes affecting wildlife.

In 1986 the New Zealand Wildlife Service of the Department of Internal Affairs
updated its list of threatened species, recording 197 species as extinct or threatened with
extinction (Bell, 1986). Although both the 1981 and 1986 lists were incomplete and
rudimentary, their value was in increasing the awareness of New Zealand’s threatened
species. More recently, a threat classification system developed for New Zealand by
Molloy et al. (2002) and updated by Townsend et al. (2008) has recorded 2,788
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threatened species/sub-species in 14 taxonomic groups (Molloy et al., 2002;

Hitchmough et al., 2007; Townsend et al., 2008; de Lange et al., 2009).

Extinction of New Zealand species as a result of anthropogenic changes has been
dramatic (Holdaway, 1989; Holdaway and Jacomb, 2000). Since humans colonised
New Zealand circa 700 years bp, a large number of amphibians (43%), bats (20%) and
birds (20%) have become extinct (Wilson, 2004; Gibbs, 2006). Also, much of New
Zealand’s extant biota remain threatened with extinction with 100% of frogs (Leiopelma
spp.), bats (Chalinolobus and Mystacina spp.) and a large percentage of reptiles (89%),

birds (57%) and freshwater fish (51%) classified as threatened.

4.5.2 Current New Zealand legislation for the conservation of New
Zealand biota: legislation relating to the management and

recovery of threatened species

Management of New Zealand wildlife and accordingly conservation and recovery of
threatened species is the responsibility of DOC which is guided by four main acts,
Conservation Act 1987, National Parks Act 1980, Reserves Act 1977 and the Wildlife
Act 1953. DOC administers the legislation of a further 22 acts and has a functional role
in another 15 (Department of Conservation, 2005, 2006, 2007, 2009). Under current
New Zealand government statutes, none of these 41 acts provide DOC or other
government agencies with the legal mandate to prevent the extinction of threatened
species. In comparison, the ESA1973 and EPBC1999 have functions expressly directed

at preventing the extinction of species.

The main statute guiding the protection of New Zealand’s wildlife is the WA1953,
described by Statutes New Zealand (31 October 1953) as, “An Act to consolidate and

amend the law relating to the protection and control of wild animals and birds, the
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regulation of game shooting seasons, and the constitution and powers of
acclimatisation societies. ” Until the 1950s, most New Zealand legislation governing the
use of land, water and wildlife favoured development and the hunting of game rather
than conservation (Galbreath, 1993, 1998). In New Zealand, early legislation
implemented for controlled use of wildlife focussed on statutory protection of
introduced species. Early colonial legislation for all aspects of society, resource
management and commerce in most Commonwealth countries was heavily influenced
by English law. The early New Zealand Animal Protection Act 1867 was modelled on
English hunting laws (Galbreath, 1993; Hutching, 1998; Young, 2004a). Upon its
inception, the focus of the WA 1953 was to control pest species and allow public access
to both introduced and native game species (McDowall, 1994; Young, 2004a). The
provision for the protection of native species was a secondary consideration. The
WA1953 was a product of its time and as Young (2004) has identified, New Zealand at
this time was rebuilding after the ravages of warfare and the 1930’s depression, with

resources viewed for exploitation rather than conservation.

Throughout the 1950s and 1960s, restrictions on resource extraction such as forestry,
fisheries and agriculture were minimal with a concerted effort to develop these primary
industries (Slack, 1969; Roche, 1990). With the expansion of forestry from 1950-1970,
extra pressure was exerted on available land and the remaining habitat for threatened
species. To provide land for increased forestry planting, the New Zealand government
encouraged the clearing of indigenous forest for the establishment of fast growing pine
Pinus radiata plantations (Galbreath, 1993, 1998). With a weak emphasis on habitat and
native species protection, the WA1953 was subservient to the more powerful extractive
acts such as forestry and mining acts. Amendments were made to the WA1953 in 1996,

2000 and 2003 but these did not involve a substantial review of the act; providing only
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clarification on legal terminology, concessions for tourist operators and penalties for

harming or killing protected wildlife.

4.5.3 Recovery plans

The WA1953 has been criticised for its lack of direction and guidance for the recovery
of threatened species (Govey and Owen, 1996). To achieve recovery of a threatened
species, there needs to be clarity of the process on how recovery is to be implemented,
resourced and legally supported (Tear ef al., 1993; Clark et al., 1994; Foin et al., 1998;
Possingham et al., 2002; Helmink, 2009). Under the ESA1973 and EPBC1999, once a
candidate species is classified and listed as threatened, the Federal government in each
country is legally required to produce a recovery plan. The USA lists species and
critical habitat as either endangered which are in immediate danger of extinction, or
threatened which are in imminent danger of extinction. The conservation of threatened
species and ecological communities under the Australian EPBC1999 extends further
with the listing of key threatening processes and production of threat abatement plans.
Both the ESA1973 and EPBC1999 outline the process whereby USA and Australian
conservation agencies will prevent the species from becoming extinct. In both countries,
all stakeholders including landowners, community conservation groups, NGOs and the

general public are encouraged to be involved in the listing and recovery process.

Under the WA1953, there is no legal obligation for central government to prevent the
extinction of threatened species. There is general reference made to the discretionary
power of the Minister of Conservation to prepare “generic” wildlife plans but no
directive to produce legally binding recovery plans for either species or ecological
communities. Section 41(e) of the Wildlife Act 1953 is described as follows: “The

Minister may from time to time prepare and issue plans and publications for the
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advancement, conservation, management, and control of wildlife and the eradication of
harmful species of wildlife.” Conservation scientists argue that recovery plans are
central to achieving the rehabilitation of threatened species and stress the need to
produce recovery plans that are based on robust science but that are practical to
implement (Foin ef al., 1998; Wilcove et al., 1998; Boersma et al., 2001; Hoekstra et

al., 2002; Bunnell et al., 2009; Gosselin, 2009).

4.5.4 The USA Endangered Species Act 1973 and Australian

Environment Protection and Biodiversity Conservation Act 1999

Once a candidate species has been categorised as either threatened or endangered by the
USA Fish & Wildlife Service (USFWS) Threatened and Endangered Species System
(TESS), the USA Federal government is legally mandated under the ESA1973 to
produce two recovery plans; one for the species and one for the critical habitat in which
the species resides. A similar process is conducted under the Australian EPBC1999
except the candidate assessment process extends to ecological communities as well as
single species and multi species assemblages. The assessment of ecological
communities goes beyond an ecosystem approach as candidate ecological communities
can include large areas such as complete bioregions, forest systems and grasslands that
encompass many ecosystems. Further protection is afforded to native species and
ecological communities with the production of threat abatement plans. Of the three
major provisions of the ESA1973 namely, (1) candidate species selected solely on the
basis of scientific information, (2) legal protection to reduce the threat of extinction and
(3) requirement for listed species to have a detailed recovery plan, Foin et al. (1998)
argue that the third is the most important... "Recovery planning....is specifically
intended to promote an increase in the populations of listed species, rather than to just

limit their further decline”.
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Currently 85% of USA listed species and 24% of Australian listed species and
ecological communities have a recovery plan. This compares with only 2% of New
Zealand recorded species having a recovery plan. Australia currently has a further 445
recovery plans being prepared, representing 25% of all listed species and ecological
communities (Table 4.1). A major advantage of the ESA1973 is that the statute has had
30 years to be assimilated into the legal and administrative infrastructure of the Federal
and state governments as well as the conservation agencies that manage the recovery of
threatened species (Goble ef al., 2006). The EPBC1999 has gone beyond a species
focus to encompass ecological communities of considerable size. In both the USA and
Australia, wildlife is managed from the inception stage of listing through recovery
phase including protection of critical habitat and awareness of threats to listed species,

finally to assessment of recovery that ultimately leads to delisting.
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Table 4.1 Comparison between Australia, USA and New Zealand threatened species legislation and

reCovery process.

Type of legislation & threatened species data New Zealand USA Australia
General legislation for the protection of wildlife WA 1953 Dept of Interior Dept of EWH & A
Dedicated threatened species legislation None ESA 1973 EPBC 1999
Entity responsible for the general conservation of DOC Dept. of Commerce Dept of EWH & A
wildlife
Entity to ascertain which species are threatened DOC USFWS/NOAA TSSC
Entity to prepare legal lists of threatened species None USFWS/NOAA TSSC/CSIP
Entity responsible for legal listing of threatened None Fed Govt TSSC/State & Fed
species Govt
Entity to prepare recovery plans DOC Fed Govt Dept of EWH & A
Publicly notified recovery strategy Not required Federal Register Govt Notices Gazette
Notice
Publicly notified action/management plan for Not required Federal Register Govt Notices Gazette
recovery Notice
Entity to implement recovery plans DOC Fed Govt TSSC/State &
(incomplete) Federal Govt
Entity to monitor status of threatened species DOC Fed Govt TSSC/State &
(incomplete) Federal Govt
Entity responsible for legally delisting threatened Not required Fed Govt TSSC/CSIP
species
Number of recorded threatened species 2,788 Not applicable Not applicable
Number of legally listed threatened species Not required 305 1750
Number of legally listed endangered species Not required 1009 all listed as
threatened
Number of published recovery plans 59 557 427
Number of recovery plans being prepared 2 87 445
Number of legally delisted species Not required 44 52
Number of delisted species due to recovered reason No legal listing 19 17
Number of delisted species due to extinction reason No legal delisting 9 4
Number of delisted species due to error in orig. data No legal delisting 16 31
reason
Number of threatened species with critical habitat No crit' hab' desig' 489 Ecological
design'’ community plans (11)
Species that have experimental populations of 100 37 42
reintroduced individuals
Entity responsible for providing funding to species No dedicated Fed Govt Fed Govt

recovery

funding

Abbreviations: (CSIP) Commonwealth's Species Information Partnership; (Dept of EWH & A) Australia
Government Department of the Environment Water Heritage and the Arts; (DOC) Department of
Conservation; NOAA National Oceanic and Atmospheric Administration; (TSSC) Threatened Species
Scientific Committee; (USFWS) United States Fish and Wildlife Service; (Fed Govt) Federal

Government; (Govt Notices Gazette) Government Notices Gazette
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4.5.5 Opinions of experts on the application, strengths and weaknesses

of the USA ESA 1973 and Australian EPBC Act 1999

The following results have been obtained from a survey of 37 USA and 32 Australian
experts who work within the guidelines of either the ESA1973 or EPBC1999 to attempt
the recovery of threatened species. This survey was not an in-depth analysis of these
acts; rather its purpose being to gain an understanding of either acts application for the
recovery of threatened species and to identify any strengths or weaknesses of their

function.

4.5.5.1 Strengths of ESA1973

USA experts consider the ESA1973 has endured three decades of scrutiny and felt the
foundation principles of the ESA1973 remain robust and relevant (Table 4.2). The
ESA1973 is seen as working well as long as logical solutions to species recovery are
promoted. A key strength of the ESA1973 is the requirement for recovery plans to be
produced for all listed species. The all encompassing legal spread of the ESA1973 to
include any person, company or Federal Government agency is seen as a major strength
as no activity that affects threatened species is excluded from legal scrutiny. The
provision of enforceable penalties for damage to species and habitat, the need to obtain
reliable data for threatened species and the ESA1973 being applicable to all taxa and
environments are all seen as strengths. The rigour of the ESA1973 is also seen in
fostering support for the conservation of threatened species at the community level and

encouraging landowners to be custodians of species on their land.
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Table 4.2 Strengths and weaknesses of ESA1973 identified by USA experts.

Strengths %o
Foundation principles of ESA remain robust and relevant 20
ESA works well when it promotes logical solutions 17
ESA demands that recovery plans are produced for all listed species 15
ESA fosters strong support at community level 15
ESA promotes obtaining reliable data for endangered species 9
ESA provides for penalties for damage to biodiversity 9
ESA is applicable to all taxa and environments 9
ESA encourages landowners to be custodians of biodiversity 6
Total 100
Weaknesses %
Disparity of which endangered species receive funding 17
ESA not enforced where there is no straight-forward solution 14

Recovery plans are not enforced by the ESA & funding is not guaranteed 14

Most recovery plans are out-dated, ineffective or use poor science 14
Recovery process is lengthy mainly due to protracted litigation 14
ESA effectiveness reduced by political interference 11
ESA adversely affected by bureaucratic complexity 8
The foundation principles of the ESA have become negotiable 8
Total 100

4.5.5.2 Weaknesses of ESA1973

The weaknesses identified by experts tended to be criticisms of how the ESA1973 was
interpreted and manipulated rather than any failing of the legislation. The most
prominent weakness identified by experts was the disparity of which threatened species
receive the resources of conservation management (Table 4.2). There was some
criticism of the USA Administration (party in power, Republican or Democrat) for
funding the species with the most public appeal. Although involvement from all

stakeholders is encouraged, lobbying and legal challenges from self-interest groups can
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prolong the recovery process. Experts commented that one of the key weaknesses of the
recovery of threatened was the disjoint between the ESA1973 and the policies of the
incumbent administration. Experts saw the insecurity of Federal funding and the lack of
administrative action as compounding the situation by reducing the effectiveness of the
ESA1973 through political interference and adverse effects of bureaucratic complexity.
Some experts went as far as saying the foundation principles of the ESA1973 have

become “politically” negotiable.

Experts identified the problem of species languishing on the list for too long and
recovery action being too late to prevent extinction. The USA administration at the time
of the survey was criticised for the low number of new species listings and the lack of
guaranteed funding for species currently on the Federal register. Some experts saw the
Bush administration’s aim to re-authorise the ESA1973 as the cause of these problems.
Experts surveyed from NGOs such as the Center for Biological Diversity saw
reauthorisation as a means of overriding conditions of the ESA1973 by allowing the
USFWS to make decisions without getting the advice of independent scientists. This
situation was observed two decades ago when the effectiveness of the ESA1973 was
being evaluated (General Accounting Office, 1992; Scheuer, 1993). A report to the
Subcommittee on the Environment of Congress identified that only 50% (650 species)
of the eligible candidate species were listed under the ESA1973 and an additional 3,000
species were identified as meeting the ESA1973 criteria for candidate (assessed as

threatened or endangered) species.
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Table 4.3 Strengths and weaknesses of EPBC1999 identified by Australian experts.

Strengths

X

Provides cohesion between Federal and State conservation agencies
Provides for improved environmental impact assessment

With amendments, EPBC has become more effective

Provides integration of Commonwealth and State species management
Aims to provide certainty for all stakeholders in environmental decisions
Allows greater public input to wildlife management and development
Provides strategy for sustainable development

Instigating an integrated approach to wildlife protection

Provides for improved enforcement and compliance

Recognises Australia's obligations to international conventions & treaties
Has jurisdiction to prevent degrading of water systems

Designed to identify negative impacts early in the assessment process
Amendments have demanded more precise information from developers
Allows for intergovernmental (between countries) management of wildlife

Total

—_ N
w o

W W L L W W W W g 0 o0 o

100

Weaknesses

X

Economic considerations can override environmental concerns
Improvements in biodiversity conservation has not occurred

Delay in implementing objectives of recovery plans

Improve transparency of EPBC and more involvement of the public

State based development interests can override national environmental goals
Funding is not guaranteed for listed species

Delay in listing of species & ecological communities

Reliance on subjective assessments in determining threat status of species
Regional forestry agreements allow for exceptions

Federal Court too often called to resolve conflict over EPBC decisions
EPBC can be influenced by political manipulation

EPBC lacks an emphasis on natural heritage issues

Inconsistencies in environmental impact assessment

Legal wording of EPBC can be confusing and ambiguous

EPBC doesn’t address impacts of climate change on ecosystems such as Great Barrier Reef

EPBC has not solved water allocation issue
Gaps exist in regulatory framework of EPBC
EPBC lacks triggers for assessment of greenhouse gas emissions

Total

_—
_— ]
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100
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4.5.5.3 Strengths of EPBC1999

In identifying strengths of the EPBC1999 legislation (Table 4.3), Australian experts
considered that although the EPBC1999 is not fully effective in conserving Australia’s
threatened species owing to its embedding phase, there now exists a legal mandate for
the protection of wildlife. Experts expect the effectiveness of the EPBC1999 will
improve with the recent and pending legislative amendments. The EPBC1999 was
identified as the vehicle that provides the cohesion between Federal (national or

Commonwealth) and State (e.g. Queensland, Victoria) conservation agencies.

Experts consider that the EPBC1999 has created the legal processes for improvements
in environmental impact assessment (EIA). The importance of EIA is seen as critical to
the effective operation of the EPBC1999 as the act has the dual function of conserving
wildlife as well as providing the direction for the sustainable exploitation of natural
resources. A design strength of the EPBC1999 recognised by experts is the act’s ability
to identify negative impacts of development early in the assessment process. This leads
to the provision of certainty for all stakeholders in environmental decisions. The
EPBC1999 is seen as encouraging greater involvement from the public in decisions

relating to wildlife management and sustainable resource use.

4.5.5.4 Weaknesses of the EPBC1999

Some experts commented on the ambiguity of the EPBC1999 in providing the legal
infrastructure for the conservation of threatened species and ecological communities as
well as providing the consent process for the exploitation of natural resources (Table
4.3). Experts recognised there was merit in having the needs of both industry and
biodiversity assessed in one statute, but were concerned that economic considerations
can override environmental concerns and that certain exploitative activity, such as
forestry, are exempt from the environmental impact assessment processes of the
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EPBC1999. Experts were concerned at the level of incidental take of listed species in
developments and activities exempted from the regulations of the EPBC1999. The level
of take of listed species was also a concern raised by USA experts who identified an
attitude of some landowners who covertly destroyed both threatened species and their
habitat. This has been described as “Shoot, Shovel and Shut-up” (Mann and Plummer,

1995; Dierker, 1997).

With respect to threatened species recovery, comments from Australian experts
criticised the delay in listing species and ecological communities that were in need of
conservation management. This was seen as inaction by government administration
rather than criticism of legislation contained in the EPBC1999. Further criticism is
directed at the delay of implementing the objectives in recovery plans for listed species.
Some of this delay is blamed on the preference of some State governments to allow
exploitation of resources in the critical habitat of the listed species. This criticism is
directed at State bureaucracy who is seen as disregarding the hierarchal directives of the
Federal Government. Experts were concerned that a Federal overview of some
developments did not occur, especially in areas that had been listed (or proposed for
listing) as ecological communities. Gaps in the regulatory framework of the EPBC1999
are seen as a weakness and experts consider that the Federal Court is too often required
to resolve conflict over EPBC1999 decisions. Experts consider appropriate triggers for
the assessment of greenhouse gas emissions and the impacts of climate change are
missing from the EPBC1999. Experts consider that the environmental effects of these
two changes will heavily influence the survival of Australian wildlife, especially
threatened species. Experts gave the Murray-Darling watershed and the Great Barrier

Reef as two examples that are showing the effects of climate change.
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4.5.5.5 Consensus of USA experts

Although experts identified more weaknesses (65%) compared to strengths (35%), the
weaknesses referred to the interpretation and implementation of the ESA1973 rather
than its structure. There is general agreement that the ESA1973 is a very relevant
foundation legal statute for the recovery of threatened species and it fulfils its purpose
of ensuring recovery plans are produced for both the species and their habitats. Concern
was expressed that the principles and effectiveness of the ESA1973 are being eroded by
political interference and protracted litigation. Experts expressed their confidence that
the ESA1973 would survive any legal challenge to its legislative integrity but that listed
species can languish on the Federal register owing to inadequate funding, staling tactics
by affected stakeholders and the immense task of obtaining robust biological data.
Experts agree that the ESA1973 demands that recovery plans are written for all listed
species but they question the quality of many of the plans. With some species, recovery
actions are seen as unplanned with a lack of baseline biological information driving
recovery. It is perceived that the recovery process is often hijacked by the USA
administration for its own propaganda purposes with iconic species such as the Ivory-
billed woodpecker Campephilus principalis (Andrew et al., 2007) and polar bear Ursus
maritimus (Charles, 2008) being given extra funds to fast track their recovery to the

detriment of less publically visible taxa.

In summarising the situation for threatened species in the USA, the experts stress the
need to maintain the ESA1973 as the cornerstone legislation, but agree that funding is
limited and not all threatened species will be prevented from becoming extinct. The
following comments by one expert identify this predicament, “The trouble is, it may be
too late now. I think that here in the U.S. we are simply going to have to sit down and

prioritise what species get recovery attention and therefore funds. I know that there are
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some endangered species for which there is little hope for recovery. There simply are
not enough Federal funds to go around so perhaps hard decisions are just going to have
to be made. Although this is unfortunate, I think this simply represents reality.” A level
of triage may be necessary to decide which species receive the limited funds for
recovery but at least under the USA ESA1973 when a species does become extinct,
substantial assessment is conducted so lessons can be learnt and instigated via adaptive

management to other species on the Federal register.

4.5.5.6 Consensus of Australian experts

Experts surveyed were critical of aspects of the EPBC1999 but considered
environmental protection and sustainable development was better managed since the act
came into force nine years ago. During the survey, experts referred to the review of the
operation and function of the EPBC1999 conducted in 2006 by the Australian State of
the Environment Committee-Department of the Environment and Heritage (McGrath,
2006) and in 2009 by the Australian Senate (Australian Senate, 2009). In referring to
these two reviews, experts considered there had been better management of wildlife and
forests in the first five years after implementation of the EPBC1999 (2000-2005)
compared to the subsequent four years (2006-2009). Although species listed under the
EPBC1999 have protection across the whole country, experts expressed their concern at
the lack of national control by the Federal government over the actions of individual

States and Territories.

In summary, it appears that the EPBC1999 is seen as two separate pieces of legislation
under the same statute and although the EPBC1999 is designed to be an over-arching
legal instrument for the management of biota throughout Australia, the power of

implementation of wildlife law appears to remain with State governments. State
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governments appear also to control the issuing of consents for exploitation of natural

resources, irrespective of the EPBC1999 directives from the Federal government.

4.5.5.7 Linear nature of the ESA1973 and EPBC1999

When conservation principles are applied to the implementation of the ESA1973 and
EPBC1999, the listing and subsequent recovery of a species threatened with extinction
is seen as a linear process (Goble et al., 2006; McGrath, 2007) (Figure 4.1). The
ESA1973 and EPBC1999 provide USA and Australian conservation agencies with a
proven administrative and management tool to instigate the recovery of threatened
species. The ESA1973 and EPBC1999 are structured to ensure there is a continuing
awareness at the Federal government level of the progress of threatened species
recovery. Without an equivalent central government legal statute, there is no linear
administrative process available to the New Zealand DOC to monitor the progress of

recovery programmes.
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United States of America

New Zealand

Candidate species and ecological
communities assessed & classified
according to threat of extinction
(includes migratory species)

Candidate species
assessed & classified
according to threat
of extinction

Species threat of extinction
classified according to a
New Zealand national
classification system

A 4

A 4

Y

Procedure to list species
and ecological communities as
threatened under Chapter 5 Part 13
Division 1, Subdivision C of EPBC

Procedure to list species
as either threatened or
endangered under section (4)
of ESA

No listing process and no legal
statute for threatened species in
in NZ under Wildlife Act 1953

A 4

A 4

y

Assessment of threat
abatement plans for
threatening processes
affecting listed species and
ecological communities. Evaluated
by Threatened Species Scientific
Committee (TSSC)

Designation of critical habitat
of listed species
to be protected

Threatened species recorded
in a Department of Conservation
report (no central register)

v

A 4

Designation of critical habitat
for the survival of listed species.
Chapter 5 Part 13 Division 1
Subdivision BA
of EPBC

Ongoing consultation
between federal action agencies
and U.S. Fish & Wildlife Service

(USFWS) and National Marine
Fisheries Service of National
Oceanic & Atmospheric
Administration (NOAA)
under section (7) of ESA
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Figure 4.1 Process of threatened species recovery in Australia, USA and New Zealand. Process to assess
eligibility of candidate species for recovery and subsequent delisting from register once recovery has been

achieved.
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4.6 Discussion

4.6.1 The relevance of threatened species legislation — the USA

Endangered Species Act 1973 as a Benchmark

Both a review of the scientific literature and the survey of experts, identify the essence
of the ESAI1973 is still to prevent threatened species from becoming extinct,
irrespective of the social and economic demands on species. After the extinction of high
profile species such as the passenger pigeon (Ectopistes migratorius), Carolina parakeet
(Conuropsis carolinensis) and the near extinction of the American bison (Bison bison),
the core directive of the ESA1973 was to make prevention of extinction of endangered
species a legal responsibility of the USA Federal government (Rohlf, 1989; Ando,
1999; Doremus and Pagel, 2001; Clark et al., 2002; Miller et al., 2002; Roemer and

Wayne, 2003).

The fundamental core of the ESA1973 is to provide the USA Federal government with
the legal authority to prevent any activity that may cause a species to become extinct. It
is mandated under the ESA1973, that a recovery plan is to be produced for all listed
species. This mandate extends to demanding that, until a species is de-listed, the
recovery plans are required to be regularly updated. The ESA1973 is seen as robust and
relevant even after sustained lobbying and legal challenge to have its structure modified.
The experts surveyed felt that the ESA1973 was well designed at its inception and was
capable of being effective legislation in the long term. There is support for the ESA1973
when it achieves logical solutions to conflicts between different interested parties.
Experts agreed that the best outcome from conflict resolution was when litigation could

be avoided. When solutions to the management of endangered species can be achieved
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at the local or community level, recovery actions can be achieved quicker resulting in

streamlining the process through Federal channels.

4.6.2 The first 10 years of the Australian Environment Protection and

Biodiversity Conservation Act 1999

The EPBC1999 differs from the ESA1973 in respect to its principal conservation aim.
Whereas the ESA1973 is a legal tool expressly created to prevent the extinction of
threatened species, the EPBC1999 exists to provide direction for the management of
threatened species as well as to assess the environmental impacts of the economic use of
species and natural resources (McGrath, 2005). For example, the EPBC1999 is
legislation used by the Australian Central (Commonwealth) and State governments to
assess the environmental impacts of proposed developments such as forestry, water
extraction and hydro electrical power generation (Godden and Peel, 2007). McGrath
(2005) refers to the EPBC1999 as providing ... "an overarching federal umbrella for

)

environmental decision-making in Australia.’

When assessing the environmental merits of listing a candidate species or proposed
critical habitat, the ESA1973 is exempt from considering any economic impacts. A
contradictory aspect of the EPBC1999 is that State interests can sometimes override the
national environmental goals to conserve biota. Regional forest agreements (RFA) are
given as an example where State decisions to grant the harvesting of indigenous forests
are counter to the national goal of conserving Australia’s remaining forest estate
especially when identified as ecological communities of national environmental
significant (Department of Agriculture Fisheries and Forestry, 2007). The most
controversial is the RFA which covers the whole State of Tasmania. These forestry

agreements have been criticised for not fully involving the public, not fully
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understanding the environmental impacts of forestry practices and providing little
opportunity for the agreements to be reviewed (McDonald, 1999; Foley, 2002; Godden
and Peel, 2007). The provision in the EPBC1999 to exempt forestry operations under
regional forestry agreements is seen as removing activities with probable harmful

impacts from the national overview of fauna and flora conservation.

4.6.3 New Zealand threatened species legislation

New Zealand has no clear strategy for the recovery of threatened species. Legislative
guidance is vague and scattered within a variety of acts with no definitive act providing
the legal framework for the recovery of threatened species. Some reference to
threatened species recovery is included in the Wildlife Act 1953 but this is not
authoritative and the act is crucially out of date. Ideally, any legislation covering the
conservation of native species should contain a directive for their recovery. In my
opinion, recovery requires comprehensive conservation measures guided by an
understanding of the biology of threatened species; something that can not be achieved
with basic protection of species. The predicament for NZ is that the principal statute for
threatened species recovery, the Wildlife Act 1953, has an emphasis on the management
of game species and the control of agricultural pest species. The essence of the Act
relates to the 1820-1930 colonial era of New Zealand when the country was seen as a
group of resource islands. As a consequence, the early wildlife acts, Injurious Birds Act
1908, Animals Protection and Game Act 1921-22, were created to protect the
economical and recreational access to native and introduced species. When created, the
Wildlife Act 1953 had only a very weak reference to the conservation of threatened

species and this weakness remains today.
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4.6.4 Commitment to internationally agreed conventions

A positive aspect of the ESA1973 and EPBC1999 is that these acts provide a legal
structure for the listing of species. The listing process is a comparative tool recognised
by countries striving for conformity in the management of threatened species.
Threatened species remain on these lists until the threat of extinction has been
mitigated. In NZ, the recorded number of threatened species is published but there is no

legal mandate to attempt to prevent their extinction.

New Zealand was early (16 September 1993) to ratify the Convention on Biodiversity
(CBD) but as yet, has not implemented dedicated threatened species legislation. In
partial response to its obligations under the Rio Convention (Foster 2003), New Zealand
has produced the New Zealand Biodiversity Strategy (referred to as NZBS). Foster
(2003) argues that the....”NZBS is a significant and comprehensive approach to
managing New Zealand’s biodiversity. It provides a strategic framework for the
conservation and sustainable use of New Zealand’s biodiversity with principles to guide
conflicting uses and decision-making, as well as action plans to achieve its goal”.
(Foster, 2003). I argue that the NZBS is currently only a guiding or reference document
with no legal mandate for implementation. It is also argued that, no strategy or action
plan for the conservation of New Zealand’s wildlife will be effective without the
compliance and enforcement provided by legislation. This argument is supported by the
IUCN (Young, 2004b) who stress the importance of countries that are signatories to the
Convention on Biodiversity (CBD) to enact legislation that will implement agreements
reached at the convention. The IUCN (Carrizosa et al., 2004; Young, 2004b) has called
for complete and consistent but functional national laws that will enforce multilateral

agreements.
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4.7 Conclusions

New Zealand is having difficulty in slowing the decline of its threatened species, partly
due to its lack of specific threatened species legislation. Current recovery programmes
are limited in their effectiveness as DOC admits it can not prevent the extinction of all
recorded threatened species with available tools and funding. Successive governments
since the passing of the WA1953 have failed to implement relevant legislation to keep
pace with the increase in awareness of the risk of extinction faced by New Zealand’s
biota, much of which is endemic and internationally important. Existing New Zealand
legislation (WA1953) does have provisions for the protection of indigenous wildlife but

lacks a requirement for its conservation.

As a benchmark for threatened species legislation, Australia has used the ESA1973 but
New Zealand has the advantage of reviewing the strengths and weaknesses of both the
ESA1973 and EPBC1999 before designing its own state. USA conservation managers
and practitioners using the ESA1973 consider it has been an effective tool in providing
a legal framework for guiding the recovery of imperilled wildlife. New Zealand
threatened species are only recorded and not legally listed; therefore their progress
towards recovery is not legally monitored. This lack of monitoring or accountability is a
failing of the New Zealand recovery programmes. Hence New Zealand recovery plans

are reference documents rather than an active management tool.

Part of the solution for New Zealand is to define which species are the most endangered
and to give them the legal status of a listed species. This will require the listing process
to be driven by legislation that will identify all candidate species to be assessed for their
threat of extinction. Once listed, there needs to be a legal directive to produce recovery

plans for both the species and its critical habitat that serve as guiding documents to
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prevent species from becoming extinct. Recently a management tool (project
prioritisation protocol) has been produced by DOC (Joseph et al., 2008; Joseph et al.,
2009) to allow selection and prioritisation of those species which will have the highest
likelihood of successful recovery. We support the use of this conservation triage tool as
long as there is legislation to guarantee the security of long term management to those

species selected for recovery.
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5.1 Abstract

The rate of change being experienced by the world’s biodiversity demands a revitalised
approach to its conservation. Recent analyses of the management of New Zealand’s
biodiversity have highlighted the challenge of allocating limited resources, especially
the funding of threatened species. Reviews of conservation management practices have
called for the justification of conservation research by quantifying biodiversity changes
and testing solutions. It is appropriate that new tools are suggested for biodiversity
conservation in New Zealand considering the degree to which the biota of this Pacific
archipelago is threatened with extinction. I argue that threatened species management
has been overwhelmed by the top end infrastructure of DOC with inadequate resources
allocated to species management with funding for directed recovery programmes at the
best short-term and at the worst, non existent. With only 6% of all recorded threatened
species actively managed, New Zealand is far from meeting its national and
international obligations. It is accepted a degree of conservation triage is required for
the future management of New Zealand’s threatened species considering the number of
threatened species and with no prospect of increased funding. Conservation triage
should only be considered as one tool along side the future implementation of dedicated
threatened species legislation and a complete understanding of the biology of all
threatened species in all taxonomic groups. Certain improvements can be made within
the existing resourcing constraints such as improving recovery plans, with all taxonomic
groups represented. It will be important to instigate a coordinated national approach to
the management of threatened species between all 13 Department of Conservation
conservancies which will ensure a more efficient use of resources and the skills of

conservation staff.
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5.2 Introduction

Recent analyses (Hartley, 1997; Clout, 2001; Cullen et al., 2005; Joseph et al., 2008;
Joseph et al., 2009) of the management of New Zealand’s biodiversity have highlighted
the challenge of allocating limited resources, especially the funding of threatened
species. This review includes frequent citation of Joseph er al. (2008, 2009) as the
Project Prioritisation Protocol (PPP) modal proposed in their papers is co-written by
Department of Conservation (DOC) staff and will most probably be the metric used in
future allocation of resources to New Zealand’s threatened species. Limited resources
for threatened species management and recovery are a worldwide problem extensively
documented in the conservation literature (Spring et al., 2007; Sutherland, 2009).
Reviews of conservation management practices (Craig and Stewart, 1994; Ussher,
1999; Sutherland et al., 2004; Sutherland, 2009) have called for the justification of
conservation research by quantifying biodiversity changes and testing solutions.
Therefore it is appropriate that novel strategies such as those presented by Joseph et al.
(2008, 2009) are available for assessment. Any suggestions for improvement must
engage a full debate on the current demands on natural resources (Millenium Ecosystem
Assessment, 2005) and the emerging threats to biodiversity such as climate change
(Kostyack and Rohlf, 2008). Development and implementation of management
strategies for threatened species need to be cognizant of not only the ecological (Clark
et al., 1994) needs of threatened species but also cultural (Craig and Stewart, 1994;
Charnley, 2006; McBride et al., 2007) and economic (Craig, 1998; Moran, 2003;

Sinden, 2004; Cullen et al., 2005; Perhans et al., 2008) factors.

The biodiversity crisis (Ehrlich and Ehrlich, 1981; Bibby, 1994; Butchart et al., 2006;

Simberloff, 2007; Paterson et al., 2008; Sutherland et al., 2009) is being exacerbated by
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continual habitat modification and climate change at a time when conservation science
is stressing the need for protecting the ecosystem services (Armsworth et al., 2007,
Likens et al., 2009) provided by biodiversity. The successful management of threatened
species will demand resolution as to which species receive the limited conservation
resources (Mann and Plummer, 1995). Joseph et al. (2009) identify a failing of priority
setting criteria for threatened species in ignoring two important factors, namely “the
cost of management and the likelihood that the management will succeed.” A level of
conservation triage (MclIntyre et al., 1992; Frazee et al., 2003; Marris, 2007; Bottrill et
al., 2008) is being advocated with debate amongst stakeholders as to which species to
conserve and the realisation that prevention of extinction for all threatened species is not

achievable.

I support the call for the efficient allocation of conservation resources and the
pragmatism required to decide which threatened species management approaches will
succeed. However, the effectiveness of resource allocation strategies is limited when
adequate baseline biological information is unavailable (Halloy, 1995; Johns, 2007,
Long et al., 2007; O'Grady et al., 2008; Currey et al., 2009). This information is critical
when deciding on which candidate species are appropriate for ranking in priority setting
models (Joseph et al., 2009). I also realise that complete biological information on all
threatened species may not be achievable (Grantham et al., 2009) and that conservation

actions should not be delayed (Ussher, 1999).
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5.3 Review

5.3.1 Approaches to threatened species recovery

The rate of change being experienced by the world’s biodiversity demands a revitalised
approach to conservation ecology (Hayward and Kerley, 2009), especially the
management and recovery of threatened species. A comprehensive report produced by
the New Zealand Ministry for the Environment (Ministry for the Environment, 2007)
concludes that species which have survived the exploitative years of the industrial and

_ 20th centuries

agricultural revolution (18th ) now face intense pressure from the demand

for resources, resulting in considerable habitat modification.

I support the aim of the Project Prioritisation Protocol approach proposed by (Joseph et
al., 2008) if it is a successful tool to guide the cost-effective allocation of resources to
New Zealand threatened species management and recovery programmes. However, |
stress that any novel tool needs to be supported by over-arching national threatened
species legislation. Without this legislation, it is likely that any new approach to
management of threatened species will not receive long term support. This is a lesson
learnt from the Endangered Species Act 1973 of the USA (Doremus and Pagel, 2001;
Goble et al., 2006; Ferraro et al., 2007; Carolan, 2008). Other countries such as
Australia (Hutchings et al., 2004; Jarmen and Brock, 2004) and Canada (Species at Risk
Act, 2002; Mooers et al., 2007) with similar governance structure and conservation
challenges as New Zealand have used the ESA1973 as a benchmark to instigate their

own dedicated threatened species legislation.

Without a legal requirement for the New Zealand Government and the Department of

Conservation (DOC) to assign all possible effort and resources to prevent the extinction
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of threatened species, any new management strategies will suffer the past failure of
inconsistency and lack of clear objectives. Dedicated threatened species legislation will
provide the framework for effective management and demand accountability for
achievable results. These outcomes are demanded by both The Convention on
Biological Diversity (Convention on Biological Diversity, 1993) which New Zealand
was an early signatory and New Zealand’s own Biodiversity Strategy (Ministry for the

Environment, 2000; Green and Clarkson, 2005).

Joseph et al., (2008) have identified that management of threatened species in New
Zealand is inconsistent and there is a lack of coordination between conservancies of
DOC as to which species are chosen for recovery. They also argue that there is no
national overview for the management and recovery of threatened species. To some
degree, this can be explained by the annual competitive process conservancies undergo
to acquire funding. As a result, most species recovery programmes are funded
separately by each of the 13 conservancies and this can result in multiple approaches to
managing individual populations (Rhodes et al., 2008) of a single species. The PPP
approach advocated by Joseph et al., (2008) could avoid the inefficiency of separate

management by improving resource allocation for metapopulation management.

5.3.2 Species chosen to be managed

Considering its size and population New Zealand has a disproportionate number of
threatened species (n= 2,788) (Hitchmough et al., 2007; de Lange et al., 2009). Much of
New Zealand’s biodiversity crisis can be attributed to the extensive removal of primary
vegetation (Ogden et al., 1998; McGlone, 2001; Wilmshurst et al., 2004) during the
first 700 years of human habitation and the introduction of exotic species (Thompson,

1922; Wodzicki, 1950; Clout, 1999) over the last 200 years. Many of the introduced
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species have become invasive (Lowe et al., 2004; Russell, 2004), overwhelming the
pest management capabilities of DOC, forcing it to choose which of the suite of pest
species to manage. Consequently, fewer funds have been available for recovery, forcing
DOC to assign recovery programmes to even fewer threatened species (New Zealand

Treasury, 2008).

Joseph et al., (2008) are correct in their assertion that species currently managed by
DOC (n= 188, 6% of total recorded as threatened, unpublished DOC data) do not
represent the full range of taxa that are recorded as threatened and are not necessarily
those in most urgent need of conservation attention. Species are not chosen for
management according to ecological principles alone as social (Craig et al., 2000),
ethnic (Gillespie, 1999; Mclean and Smith, 2001), commercial (Easton, 1997; Hartley,
1997) and aesthetic criteria must also be considered (Cullen et al., 2005; Joseph et al.,

2009).

DOC admits (pers. comm. DOC Head Office) that it does not have a clear outcome
statement or goal for threatened species and it is unclear what it is striving for
(unpublished correspondence). Senior managers at DOC Head Office identify that
species recovery planning must be rationalised with the other commitments it has under
the over-arching conservation mission, the Nature Heritage Strategy (Department of
Conservation, 2007). With a third of New Zealand within the conservation estate (fully
protected system of national parks, reserves and sanctuaries) the Nature Heritage
Strategy demands that DOC apportions its resources to all aspects of managing the

conservation estate.

When considering the concept of conservation-triage, Marris (2007) raises the

controversial idea that some species have become functionally redundant and should be
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left to go extinct. Joseph et al., (2008) identify that New Zealand does allocate resources
to species that are essentially functionally redundant but considers some species have a
strong cultural reason for recovery. Species triage was raised as a conservation issue in
1992 by MclIntyre et al. (1992) who identified that species-based recovery approaches
were a form of distorted triage. They argued that cultural, political and taxonomic biases
favoured recovery of iconic species that had a high public profile, and this could
obscure the need to consider other less prominent taxa, that may be more at risk of
extinction. They also argued that an integrated management approach, between human
land-use and nature conservation, would provide a quantitative measure to identify
species and ecosystems most at risk of extinction. A similar argument (Hutcheson et al.,
1999) was proposed to the New Zealand Department of Conservation in 1999 whereby
effective management of biodiversity and land-use requires an understanding of the

factors that are operating within natural systems.

New Zealand will need to debate the anomaly where a considerable amount of the
recovery budget ($NZ 32 million in 2004/05) has been allocated to iconic species that
are at such low numbers that they have ceased to have any ecological role. In 2004/05
(unpublished DOC data), four species were allocated 8% ($NZ 2, 500,000) of the total
recovery budget. The two species, Kakapo Strigops habroptila and Takahe Porphyrio
hochstetteri, that were allocated the largest amounts ($NZ 1,000,000 & $NZ 800,000
respectively) only survive in the wild as a result of intensive management (Jamieson,
2009). As these two species require intensive conservation management (Crouchley,
1994; Elliott et al., 2001; Raubenheimer and Simpson, 2006; Wickes et al., 2009), the
hard question to ask is, “should they receive a disproportionate amount of the limited
recovery funding?” Such a question conflicts with the ideal of maintaining species

diversity and the rehabilitation of all ecosystem elements (biota). Limited resources
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constrain such an ideal and demand taxa that are representative of a wide interpretation
of ecological function are chosen as keystone or indicator species (Froude, 1998;
Walpole and Leader-Williams, 2002; Leech et al., 2008; Mattila et al., 2008; Sebastido

and Grelle, 2009; Smyth et al., 2009; Wallach et al., 2009).

5.3.3 Return to foundation principles of management

DOC has implemented a variety of sophisticated infrastructure and organisational
assessment models, largely as a requirement to met the reporting commitments under
the umbrella Nature Heritage Strategy. Joseph et al., (2008) suggest that DOC has no
clear objective upon which to focus its work. This criticism has been aired frequently in
the New Zealand conservation literature (Craig and Stewart, 1994; Craig et al., 2000;

Clout, 2001; Moran, 2003).

Moran (2003) suggests that delays in the recovery of threatened species exacerbates the
decline in biodiversity and increases the total cost of recovery programmes. New
Zealand is seen as too reactive to species recovery which leaves managers with no long
term certainty that sustainable recovery can be achieved. Pragmatists see the challenge
of effective conservation in not developing further theory but rather collecting real data
on species ecology and the impacts humans have upon threatened species (Tear ef al.,

1993; Dickman, 2006, 2008).

Joseph et al., (2008) recommend that New Zealand adopts Decision Analysis models
such as the Project Prioritisation Protocol (PPP) to meet a national objective whereby
the desirable outcomes of threatened species management are derived. Joseph et al,
(2008) assume that PPP will elucidate the trade-off between benefits, costs and
probability of success of management options. Support for such a model is only

warranted as long as baseline biological data is known for the appropriate number of

146



Chapter Five: Future directions for conservation

taxa to allow the PPP model to produce a quantitative ranking of species. New Zealand
biological databases are biased towards birds, reptiles and freshwater fish with a paucity
of data for vascular plants and especially lower taxa such as bryophytes, fungi,
freshwater invertebrates and marine invertebrates (Dugdale and Hutcheson, 1997; de

Lange et al., 2004; Hitchmough et al., 2007).

In prioritising conservation effort it is important that the most likely factors contributing
to the extinction of a species are identified (Kruger and Radford, 2008). There is
currently a demand by conservation scientists for a comprehensive approach (Gage et
al., 2004; Thomas et al., 2006; Long et al., 2007) in understanding the many factors that
influence extinction risk and for managers not to rely on limited data. Krugar and
Radford (2008) warn that inferences from large scale analysis and modelling can

produce errors owing to data inadequacies.

DOC has tested a variety of models of increasing complexity with limited success and
in my opinion of more value as administrative tools rather than as conservation tools.
DOC argues that these models improve conservation of New Zealand biodiversity by
making management more cost-effective, transparent and accountable. I suggest that the
development and testing of these models can consume a disproportionate amount of
limited funds. However, any novel strategy proven to improve the delivery of

conservation resources and equip managers with better tools must be welcomed.

5.4 Conclusions

A similar call by Joseph et al., (2008) for a national strategy for the management and
recovery of threatened species has been demanded since the Department of

Conservation was formed in 1987. Under the current 13 conservancy structure of DOC
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this national strategy will not be possible as long as competitive acquisition of

inadequate resources exists between conservancies.

In some respects, threatened species management has been overwhelmed by the top end
infrastructure of DOC. Threatened species management is inadequately resourced with
funding for directed recovery programmes at the best, short-term and at the worst, non
existent. With only 6% of all recorded threatened species actively managed and only 38
recovery plans currently active (unpublished DOC data), New Zealand is far from

meeting its national and international obligations.

A systematic and transparent approach to resource allocation can only be achieved
under the direction of dedicated threatened species legislation. This legislation will
provide the legal mandate to demand appropriate resources to ensure threatened species
are managed to avoid extinction. Without this legislation, the decline of New Zealand’s

biodiversity will continue without any legal and political accountability.

In my opinion the decline in New Zealand’s biodiversity can only be halted by a
strategy of direct ecological husbandry. DOC is fully aware that there is a
disproportionate allocation of resources to an unrepresentative number of threatened
taxa. I agree with the conclusion of Joseph et al., (2008) that all criteria such as
ecological, social and economic need to be considered when prioritising management

actions but stress the criterion of ecological function of species is the most important.

With no indication of further allocation of funds for threatened species recovery, a level
of conservation triage will be inevitable whereby support will only be available for

management programmes that are likely to succeed. The ability to predict this
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likelihood is the main strength of the PPP model developed by Joseph et al., (2008,

2009).

The changes being advocated are not radical and are needed for New Zealand to catch-
up with threatened species management strategies and legislation already existing in
countries (USA, Canada, Australia) with similar conservation challenges as New

Zealand.

DOC is urged to return to the roles and responsibilities it clearly established for its
Biodiversity Recovery Unit (BRU) in 1998 (Department of Conservation, 1998). The
primary function of the BRU was to focus on the recovery of threatened species, guided
by a national policy but to incorporate local and conservancy management issues. The
output required of the BRU was to incrementally reduce the threat status of species. The
overall goal of DOC is to re-establish self-sustaining populations of all threatened
species within their natural range. To achieve this goal, the incremental reduction in
threat status is a long term commitment that requires certainty of resourcing and

stability of legislation.
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6.1 Introduction

The overall aim of this thesis was to examine the status of New Zealand’s threatened
species and to evaluate approaches to their management and recovery. This aim has
been achieved principally with an evaluation of the role of the Department of
Conservation (DOC) (Chapter 3 Seabrook-Davison et al. 2009a (published)) and an
examination of the legislation directing the management and recovery of threatened
species (Chapter 4 Seabrook-Davison et al. 2010 (published)) and a critique of a

proposed new management tool (Chapter 7 Seabrook-Davison et al. 2009¢ (published)).

The key findings from each chapter are summarised in the following sections of chapter
6, from 6.2 to 6.8. In reporting the results of my thesis, there has been a deliberate
emphasis placed on the new Project Prioritisation Protocol (PPP) being implemented by
DOC. The PPP model is explained in Chapter 7 and described in detail in Joseph et al.
(2008, 2009). This is a conservation triage strategy where all threatened species are
assessed for their likelihood of survival over the long term. All threatened species are
given a value, based on current biological information and their cultural and genetic
significance. My deliberate emphasis on PPP is important as it will be the metric DOC
and the government use to fund threatened species recovery in the foreseeable future; at
least 10 years, and most likely 50 years. It is the intention of DOC that all other
management strategies relating to species recovery will be either subservient to the PPP
strategy or discarded. DOC has been directed to contain all threatened species
management and recovery within a budget of $NZ 33 million per year for at least the

next four years, New Zealand Government (2009).
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6.2 National approach to threatened species management

A strong result emerging from this research is the need for a national and integrated
approach to the management of threatened species. Such an approach was strongly
advocated by DOC staff that convened a workshop (Rasch and Saunders, 1990) three
years after the formation of the new department (DOC). Conclusions from this
workshop stressed the need to “establish priorities” for threatened species management
according to a “planned approach”. DOC staff surveyed for this thesis (Chapter 3)
suggested threatened species management would be more effective with a national
programme that used staff skills and resources from any of the 13 DOC conservancies.
Some DOC staff criticised the separate conservancy structure of DOC for a lack of
coordinated management and lacking an overview of which species should be managed.
There is potential for this problem to be partly solved by a new tool developed in part
by DOC scientists (Joseph et al., 2008; Joseph et al., 2009) that prioritises which
threatened species will be managed (Chapter 7 Seabrook-Davison et al. 2009¢ Pacific
Conservation Biology Vol. 15). This will formalise and quantify the informal
conservation triage that DOC has recently been forced to implement. Joseph et al.
(2009) describe this novel tool as follows:...”We devised a project prioritisation
protocol (PPP) to optimise resource allocation among New Zealand's threatened-
species projects, where costs, benefits (including species values), and the likelihood of
management success were considered simultaneously ”’(Joseph et al., 2009). Using the
PPP approach, it should be possible to predict for each threatened species whether
successful recovery is achievable. With limited resources available, there has been a call
for a pragmatic approach (Moran, 2003) where economic factors as well as biological
and cultural values need to be considered. The PPP approach would also be favoured by

analysts (Cullen ef al., 2005) who recommend that single species recovery programmes

164



Chapter Six: Conclusions and recommendations

are more effective than multi-species approaches. Key results: (Chapter 3). The need
for a reassessment of New Zealand’s approach to the management and recovery of
threatened species with the development of a national approach that will coordinate the

recovery programmes of all Biodiversity Assets staff within the 13 DOC conservancies.

6.3 Recommendations

6.3.1 Recovery plans

A recommendation from the survey of DOC staff (Chapter 3 Seabrook-Davison et al.
2009a (published)) is for recovery plans to be produced in an electronic format so they
can be kept up to date and information is available to all staff, especially staff in remote
areas such as offshore islands. DOC staff see recovery plans as a valuable tool as long
as they conform to a standard format and contain realistic and achievable goals. DOC
staff surveyed suggested the main strength of recovery plans was as a reference tool
rather than a tool to direct their management actions. This thesis concludes that the
current New Zealand recovery plans lack the relevancy that they should represent as
foundation documents and there is a poor representation of all taxa threatened with
extinction. Since 2002 when a comprehensive threat classification system identified
2,373 species threatened with extinction, only 12 recovery plans have been produced
with six (50%) for birds and seven are updates of previous plans. Key results: (Chapter
3). It is apparent that current recovery plans are not adequately providing wildlife
managers with guidance on the most effective ways of ensuring the recovery of
threatened species. A complete review of how recovery plans are produced is required
with a recommendation that they are produced according to a standard format, with
achievable goals and that plans are available to all DOC staff, preferably available in an

electronic format.
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6.3.2 Security of funding for recovery of threatened species

DOC staff were divided over whether recovery plans should contain detailed costings
but there was agreement that there should be security of funding for how long its takes
to secure the recovery of threatened species. The thesis highlights this point with the
recommendation that threatened species are listed on a central government register
(Chapter 4 Seabrook-Davison et al. 2010 (published)) where their progress towards
recovery is monitored via a legally and nationally scrutinised process. This thesis has
identified a lack of consistency in the length of time recovery programmes are funded,
largely due to the lack of understanding for how long it takes for the populations of
threatened species to stabilise. Currently, the metric New Zealand uses to measure the
success of its threatened species management is a record of the number of populations
showing an annual increase in number of individuals. There is an understanding that
recovery for all threatened species is not possible but for the species that are chosen for
recovery, it will be important that long term funding is guaranteed. Key results:
(Chapter 3, 4, 7). There is a call by DOC staff, especially senior conservancy staff, for
the security of funding and other resourcing for recovery plans. The results of this thesis
show that only a small number of threatened species in each conservancy are actively
managed. Security of funding will be critical for any species that are chosen for long-
term recovery under the new conservation triage Project Prioritisation Protocol (PPP)

being implemented by DOC.

6.3.3 Threatened species recovery groups
The skill base and knowledge of its staff is one of DOC’s principle assets and it is
recommended that DOC promotes the role of recovery groups to take an active part in

directing the management of threatened species. The DOC staff survey (Chapter 3

Seabrook-Davison et al. 2009a (published)) indicated that much of the work done by
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members of recovery groups is voluntary and it is recommended that adequate
remuneration is provided to these members. New DOC staff should be encouraged to
join recovery groups so they can learn from the experience of older staff. The
membership of recovery groups should be extended to include all stakeholders such as
developers and people in primary industries such as agriculture, mining and fisheries
enabling them to be kept informed and involved in any decision making. Key results:
(Chapter 3, 7). There is an indication from the results of the DOC staff survey that key
skills are being lost with staff redundancies. Conservation skills are accumulated over a
relatively long time and it will be important that these are retained, especially with DOC
relying on its conservation triage tool (PPP) to effectively restore threatened species to

self-sustaining populations.

6.3.4 Coordinated management of threatened species

To avoid the duplication of management programmes and to share resources, it is
recommended that DOC encourages greater coordination of threatened species
management between conservancies. It will be important that the goals of a national
strategy are incorporated into the business plans of each conservancy. This thesis
(Chapter 3 Seabrook-Davison et al. 2009a (published)) found that successful recovery
methods and staff expertise is not always shared between conservancies. It is
recommended that the strengthened recovery groups should be given the authority to
direct and coordinate recovery actions between the conservancies with scientific input
from the conservancy scientists. It is also recommended that conservancy scientists are
officially sanctioned to work outside their domiciled conservancy with the recovery
groups directing their research rather than the conservancy Conservators. Key results:

(Chapter 3, 4, 7) Refer section 6.2.
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6.3.5 Coordinated pest management

The control of pest species is a considerable challenge for all countries that have
endured the detrimental impacts of introduced species. These impacts have been
especially severe in isolated land masses such as New Zealand where the biota has not
evolved defences against novel species. The control of pests has been identified as
consuming a disproportionate amount of resources available to conservation managers.
It appears from discussions with DOC staff and the results of the DOC staff survey that
there is no national strategy for the control of pests. Owing to limited funding, it is
evident that managers are forced to be selective in which pests they control. It is
therefore recommended that a national pest control strategy is created to ensure
coordination of pest control for all pest species. This strategy should be devised by all
agencies involved in pest control including DOC, other government agencies, local
councils and the private sector. Successful pest control methods could be shared via an
exchange of best practice manuals that can be regularly updated and available in an
electronic format as companion documents to the electronic recovery plans. I am
continuing with research into aspects of pest behaviour that will assist in increasing the
efficacy of pest control methods. The intentional of my longitudinal study will be to
understand the behaviour of pests that exist as species assemblages. With the growing
public concern over the widespread use of toxic poisons used to control pest species, it
will be important to devise control strategies that are not so reliant on the use of these
poisons. Key results: (Chapter 2, 3). The results of a literature review and the DOC
staff survey show that controlling pests is one of the major constraints to effective

management of threatened species.
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6.4 Threatened species legislation

For management to be effective, this thesis recommends that New Zealand implements
dedicated threatened species legislation which will enable any management approach to
operate within a legal context. The current wildlife legislation guided by the Wildlife
Act 1953 is not appropriate for the level of threat faced by New Zealand’s biota. This
act 1s considerably out of date, with no legal directive for the implementation of
recovery programmes. An examination of legislation in the USA and Australia (Chapter
4 Seabrook-Davison et al. 2009b (in press)) reveals the benefits of a transparent legal
process that identifies species threatened with extinction and ensures their progress
towards recovery is monitored. An advantage with a national statute is the involvement
of all stakeholders that are fully informed and encouraged to contribute to the
development of conservation solutions and decision making. Under the US ESA1973,
private landowners are encouraged to be the custodians of their land and the species it
contains. This is proactive management which reduces the amount of state funded
recovery action. It also encourages a degree of husbandry from the landowners. This
also benefits the environment and the economy by protecting ecosystem services. It also
prevents disjunction of the flow of ecosystem services where private landowners
represent links in ensuring continuity of ecological networks. Biodiversity conservation
and the sustainable use of natural resources requires a joint management approach
where all stakeholders are aware of the needs of biota and the need to safeguard

ecosystem services (Millenium Ecosystem Assessment, 2005; Naidoo et al., 2008).

The current New Zealand Wildlife Act 1953 fails to provide appropriate guidance for
the management and recovery of threatened species, being an act designed more for
managing the access to game species and the control of pest species. Another failing of

the Wildlife Act 1953 is that it is subservient to resource use legislation such as fishing,
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mining, forestry and agriculture acts. A dedicated threatened species act would provide
long-term security for recovery programmes. In supporting the creation of a New
Zealand endangered species Act, Crossen (2007) argues that concise threatened species
legislation should guide central government decisions and that... "the protection of
biodiversity should be a legal imperative, rather than a policy directive” of the
administration of the Department of Conservation. The ESA 1973 is an act designed to
prevent the extinction of threatened species by providing a legal mandate for the
protection of threatened species and their critical habitat. New Zealand has the benefit
of evaluating the strengths of legislation in three countries (USA, Australia, Canada)
with similar political governance. A proven strength of the ESA1973, EPBC1999 and
SARA2002 is their direct focus on the welfare of imperilled wildlife with a clear linear
process for the implementation of recovery actions. Key results: (Chapter 3, 4, 7). The
results of an evaluation of New Zealand’s wildlife legislation indicates it is
inappropriate for the level of threat New Zealand’s biodiversity is currently facing.
From a comparison of wildlife legislation in Australia and the USA, it is suggested that
New Zealand adopts similar dedicated threatened species legislation that exists in these
two countries. It will be important for New Zealand to create a central government
register of listed species to ensure they are monitored for the full duration of their
recovery. This is especially important once the full impact of the conservation triage
strategy (PPP) becomes evident. Currently there is no legal redress once a species

becomes extinct.

6.5 Threat classification systems

One major advance since the formation of DOC has been the development of a threat
classification system (Molloy ef al., 2002; Townsend et al., 2008) specifically designed

to assess the threat status of New Zealand’s biota. New Zealand has also complied with
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the objective of the IUCN to have an international system of classifying threatened
species (International Union for Conservation of Nature, 2001) yet ensuring regional
and biogeographical aspects are built into each country’s classification system. Another
recent advance has been DOC’s formation of panels of experts to evaluate the threat
status of recorded species and the intention to publish lists (2,788 species in 14 taxa) at
regular intervals (Hitchmough, 2002; Hitchmough et al., 2007; de Lange ef al., 2009). A
conservation challenge for DOC will be to decide what resources are provided to the
additional 3,031 species that are suspected of being threatened but owing to a lack of
baseline biological data, have been categorised as “data deficient.” Hitchmough et al.,
2007. The IUCN recommends that in the absence of conclusive information, the
precautionary principle should apply and data deficient species should be seen as
threatened to ensure they are considered for recovery. If the IUCN (2001)
recommendations are to be followed, New Zealand should consider it has a combined
(2,788 and 3,031) 5,819 species as requiring assessment for recovery action. Such a
number of species is beyond the resources and capabilities of DOC and a level of
conservation triage will be required to identify which species are likely to have long
term potential for survival. It is prudent to instigate recovery actions early in the
knowledge that a species is threatened with extinction. In prioritising which taxa receive
the scarce resources available for recovery, it will require a comprehensive assessment
of all taxonomic groups. Key results: (Chapter 2, 3, 7). A positive advance for
conservation ecology in New Zealand is the development of a threat classification
system that categorises the level of threat faced by New Zealand species, that are
peculiar to an insular group of islands. This threat classification system has been
successful in identifying 5,819 (includes 3,031 species classified as data poor) species

threatened with extinction. However, it will be important with the implementation of the
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PPP strategy that species from all taxonomic groups are assessed for their likelihood of
survival, hence receiving funding under the PPP model. The IUCN (2001) also stresses
the importance of considering the 3,031 data poor classified New Zealand species as

threatened until proven otherwise.

6.6 Molecular tools

Information derived from DNA sequencing allows clarification of taxonomic
relatedness between species and the ability to construct phylogenies for species
complexes. The resultant information is not only useful for taxonomic purposes and
evolutionary analysis, but can have important implications for conservation. The results
of published research (Seabrook-Davison et al. 2009) into the phylogeny of New
Zealand’s extinct quail Coturnix novaezelandiae is attached as an appendix to this thesis
Seabrook-Davison, M., Huynen, L., Lambert, D. M., Brunton, D.H. 2009d. There is no
content of this research included in the thesis. However, this published research is of
value when considering the possible use of introduced species as ecological

replacements for extinct species.

6.7 Community conservation groups

A survey included in this thesis (Chapter 2 Seabrook-Davison et al (2009 submitted
New Zealand Journal of Ecology)) indicated a good awareness amongst a sample of
households in Auckland, (New Zealand’s largest population centre), of New Zealand’s
rare and threatened species as well as showing strong support for the funding of
conservation. To some degree, this awareness can be related to the close affinity that
some New Zealander’s have towards environmental issues and New Zealand’s image

portrayed to the world of a “clean green” ecologically responsible country.
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There has been an increasing impetus for local communities to establish protected
wildlife areas managed by community conservation groups (CCG). Conservation
projects established by CCGs have a common goal to promote conservation and
rehabilitate degraded ecosystems. Although these groups are rehabilitating mostly land
administered by DOC or Regional Councils, an increasing amount of privately owned

land is being converted into wildlife reserves or covenanted to protect biodiversity.

Community conservation groups (CCGs) have shown that they can provide volunteer
labour and fund-raising skills to considerably supplement the conservation effort of
DOC. DOC has recently assessed this contribution from CCGs, estimating that these
groups contribute $NZ 15 million per year to the conservation and management of New
Zealand’s biota Hardie-Boys (2010). Such a contribution is seen as critical to the
effectiveness of DOC’s management and recovery programmes, especially with the
current New Zealand government reducing DOC’s overall operating budget by $NZ 14
million per year over the next four years. Although there is no formal nationwide
governance infrastructure that CCGs adhere to, some are formalising their relationship
with DOC and Regional Councils with the formation of Memorandums of
Understanding (MOU). Some of the more established restoration projects such as

Tiritiri Matangi Open Wildlife Sanctuary (www.tiritirimatangi.org.nz) and Karori

Wildlife Sanctuary are actively involved with threatened species research; contributing
expertise and funding to translocations and monitoring programmes. The establishment
and management of these conservation projects are succeeding by a momentum of their
own. To augment the success of CCGs, it is recommended that the conservation
advocacy role, research and educational benefits of these projects could be promoted by
DOC and the Ministry of Education. The memoranda of understanding existing for

some DOC/CCG partnerships could be used as a benchmark. Wildlife tourism
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contributes $NZ 2 billion per year to the New Zealand economy with the contribution
from conservation projects of CCGs becoming increasingly important. Key results: It
will be important for the actions of CCGs to conform to the goals of any national
management strategy. This is especially important when considering the recovery of
species managed under a metapopulation strategy. CCGs perform an important
advocacy role where the general public has access to New Zealand’s rarest species, but
the impetus for advocacy should not take precedence over the conservation needs of

threatened species.

6.8 Conclusion

Some advances have been made in the management of New Zealand’s threatened
species largely due to the adoption of improved conservation tools but some very
important tools are missing. The number of species being recorded far outweighs the
resources available to ensure their recovery. Many of the tools developed and
implemented by DOC are only effective at a limited scale, such as eradicating pests
from offshore islands and creating mainland islands. New Zealand has too much of a
reliance on a Noah’s Ark strategy of protecting a limited number of prominent species
on offshore islands. This approach results from DOC taking a pragmatic approach to

what it can achieve with available resources.

In summary, this thesis concludes the management and recovery of New Zealand’s
threatened species is not supported by the umbrella conservation tools such as dedicated
threatened species legislation and the long-term security of resourcing recovery
programmes. Concerns were raised in a survey of DOC staff that the 13 conservancy
infrastructure of DOC is failing to achieve satisfactory conservation outcomes owing to

a lack of coordinated management and the competitive means of acquiring resources.
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From a review of species recovery planning processes, it is evident that there is no
formalised and legal process for the production of recovery plans and a bias towards
certain taxa, especially birds. It is recommended that New Zealand reviews threatened
species legislation existing in the USA, Australia and Canada with the intention to
implement its own statute specifically for the recovery of threatened species and their

critical habitat.

By implementing this legislation, New Zealand will be equipped with the important
conservation tools that are missing. The most important will be the listing of all
threatened species on a central government register that will ensure recovery plans are
produced and the recovery of the species are monitored. Legally listing threatened
species provides the opportunity to produce recovery plans according to a standard
format and including a timeframe for their implementation. The listing process also
eliminates any bias towards prominent or iconic taxa. A legal listing process will
provide DOC with relevant biological data that it can incorporate into its new system of
prioritising the allocation of resources. This thesis also recommends that New Zealand
follows the USA example whereby recovery plans are produced for both a threatened

species and its critical habitat.

Management and recovery of New Zealand’s declining biodiversity is beyond the
resources of DOC, a conservation agency that has experienced reduced staffing levels
and no real increase in funding. There is a need for New Zealand to emulate the
integrated approach being implemented in the USA, Australia and Canada where all
stakeholders who derive benefit from biodiversity and natural resources are involved in
decisions regarding the management of threatened species. The implementation of

appropriate legislation and a nationally directed strategy will enable New Zealand to
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make progress with the management and recovery of threatened species and assist New

Zealand to meet its obligations under international treaties and conventions.
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CHAPTER 7 Appendices

7.1  Public survey questionnaire

'é y Masseyllnwersny

Jj-

The Ecology & Conservation Unit
Institute of Natural Resources

Massey University Albany September 2007

Hello,

Could you please spare a few minutes of your time to answer some questions about the conservation of
New Zealand's rare and endangered animals and plants. My name is Mark Seabrook-Davison and I am a
researcher at Massey University. Once you have finished, please fold this page into thirds so the address
faces outward and place in any mailbox. There is no stamp required.

1. Can you please tell me the name of a rare or endangered New Zealand animal or plant that you first
think of?

Write in one animal or plant you first think of:

2. Can you think of any other New Zealand animals or plants that are rare or endangered ?

Write in as many animals or plants you can think of:

L y USSP PP
PP Ao
PP T PPN
e 8 e e
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3. I would like you now to consider how the New Zealand Government distributes its spending on public
services such as health, education etc. Could you please consider where you would put conservation of
native species in order of spending priority. The most important priority would be 1 and § would be the
lowest spending priority for the Government

Please rank these from 1 to 8 where 1 is the most important spending priority and 8 is the least important
spending priority (Please write in a number in the brackets)

( JHealth.........ooooiii () Defence......ccovivii i
( )Education .........coooiiiiiiiiiii () Conservation of native Species............ccceevvennennn.
(' )Superannuation.............coeeeeeenneennennennn.. () Primary industry research and development .......

4. For the purposes of analysis, I would like to know a little about you. The information you provide me
is added to a database to show trends within the total New Zealand population. No individual’s
information is identified. (Please circle appropriate number or write in details)

Gender: (Please circle) Age group: (Please circle)

Male 1 16 —20 1 51-60 5

Female 2 21-30 2 61- 70 6
31-40 3 71 —80 7
41 —50 4 >80 8

Your principle Occupation: (please circle)

Student 1 Trade 3

Professional 2 Parent/caregiver 4

Other (please Write In)...........coovivriiiiniiiinieinnnnn..

Thank you for taking the time to answer these questions. The information you have given me will be used
in the study I am doing about the conservation of New Zealand’s wildlife. All information collected from
this survey is put into a database where individual information is not identified. All collection of
information and analysis is conducted under the conditions and provisions of the New Zealand Privacy
Act 1993 and the Ethics protocol of Massey University.

“This project has been evaluated by peer review and judged to be low risk. If you have any concerns
about the conduct of this research that you wish to raise with someone other than the researcher, please
contact Professor Sylvia Rumball, Assistant to the Vice-Chancellor (Ethics & Equity), telephone (06)
350-5249, e-mail humanethicspn@massey.ac.nz”

Could you please fold this page into thirds so the address faces outward and place in any mailbox. There
is no stamp required. Thank you very much for your help. If you would like to contact me with any other
information you may have on rare and endangered New Zealand species, you can contact me via email
msd@massey.ac.nz or phone (09) 414-0800 ext 41197.

Thank you again for your help, Regards, Mark Seabrook-Davison 18 September 2007
Free post No: 800 INR Freepost
Mark Seabrook-Davison # 800 INR

Ecology & Conservation Group
Institute of Natural Resources
Massey University, Albany Campus
PB 102904
North Shore Mail Centre, AUCKLAND
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7.2  Department of Conservation survey questionnaire
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The Ecology & Conservation Unit
Institute of Natural Resources

Massey University, Albany. May 2007

Introduction

Thank you for participating in this survey. My name is Mark Seabrook-Davison and I am conducting
some research relating to the New Zealand threatened species recovery plans published by the
Department of Conservation and how these plans are used in the conservation of New Zealand’s flora and
fauna.

I am a PhD student with the Conservation & Ecology Group of Massey University, Albany.

I would appreciate it if you could give me some of your time to look at this questionnaire and to complete
any parts that you feel are relevant to you. I am keen to get the opinion of as many people as possible who
are involved with the management and conservation of threatened species.

Please let me assure you that any information you provide will be treated in the strictest confidence. All
information I receive will be collated into a database where no individual’s comments can be identified.
All results from this survey are for my research only and the conclusions obtained from the results will be
contained in my completed thesis

If you have any questions, please do not hesitate to contact the researcher, Mark Seabrook-Davison,
telephone (09) 414-0800 ext 41197, email: msd@massey.ac.nz. You can also contact the Human Ethics
Committee of Massey University. The approval statement and contact person is below:

“This project has been evaluated by peer review and judged to be low risk. If you have any concerns
about the conduct of this research that you wish to raise with someone other than the researcher, please
contact Professor Sylvia Rumball, Assistant to the Vice-Chancellor (Ethics & Equity), telephone (06)
350-5249, e-mail humanethicspn@massey.ac.nz”

Could all participants answer all questions except where the question directs you to a specific question.
Please feel free to answer the questions in your own way as there is no right or wrong answers. [ am
interested in receiving your thoughts and opinions about the issues raised in this survey.
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Questions:

Q1. First I would like to know about the conservancy you work within and the type of conservation work
you do.

Ql.a Could you please tell me the name of the conservancy where you primarily work ?

Conservancy (main)

Q1.b Do you work in any of the other DOC conservancies ? Could you please name these ?

Conservancy (other)
l. 2.
3. 4.

Q 2. I would now like to know about the role you have within DOC. Could you please describe the job
you do? For example, are you a Ranger, Scientist, Head Office staff member or other ?

Role within DOC:

Q.3. I would like to know the level of involvement you have with the management and recovery of New
Zealand’s threatened species. Threatened species are those listed in the 2007 DOC publication “New
Zealand Threat Classification System Lists ”, by Rod Hitchmough, Leigh Bull and Pam Cromarty.

3.a. Are you aware of the 2007 DOC publication “New Zealand Threat Classification System Lists”, by
Rod Hitchmough, Leigh Bull and Pam Cromarty ?

PLEASE CIRCLE ONE
3.a.1 Yes
3.a.2 No

3.b. Are you aware of the threat classification system developed by DOC, “Classifying species according
to threat of extinction — a system for New Zealand”, by Janice Molloy, Ben Bell, Mick Clout ef al.
(2002) ?

.b.1 Yes
3b.2 No

w
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3.c Do you have any involvement with threatened species management or recovery ? PLEASE CIRCLE
ONE

W
(e
J—

Yes

w
o
to
z
o

Management of threatened species

Q.4. Within your conservancy, how many threatened species are you aware of that are actively managed ?
(Actively managed refers to threatened species that receive some form of human help, such as population
monitoring, pest control, supplementary feeding, nest monitoring, weed control, translocation or transfer
etc.) PLEASE LIST THEM BELOW (If there are more than 20, please list them on the back of this

page)

Spp.1 Spp.2
Spp.3 Spp.4
Spp.5 Spp.6
Spp.7 Spp.8
Spp.9 Spp.10
Spp.11 Spp.12
Spp.13 Spp.14
Spp.15 Spp.16
Spp.17 Spp.18
Spp.19 Spp. 20

Q.4.a In your job, are you involved with the management of any of these threatened species? In what
capacity are you involved? For example, is your role administration, research, day-to-day management or
some other role? PLEASE DESCRIBE YOUR ROLE

Management role:
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Q.4.b Do any of these threatened species occur only in your conservancy? COULD YOU PLEASE
RECORD THESE SPECIES (If there are more than 20, please list them on the back of this page)

Spp.1 Spp.2
Spp.3 Spp.4
Spp.5 Spp.6
Spp.7 Spp.8
Spp.9 Spp.10
Spp.11 Spp.12
Spp.13 Spp.14
Spp.15 Spp.16
Spp.17 Spp.18
Spp.19 Spp. 20

Q.4.c And which threatened species occur in the adjoining conservancies to the conservancy you work in
? COULD YOU PLEASE RECORD THESE SPECIES (If there are more than 20, please list them on
the back of this page)

Spp.1 Spp.2
Spp.3 Spp.4
Spp.5 Spp.6
Spp.7 Spp.8
Spp.9 Spp.10
Spp.11 Spp.12
Spp.13 Spp.14
Spp.15 Spp.16
Spp.17 Spp.18
Spp.19 Spp. 20

Referring to the species you have identified in Q.4.c

Q.4.d Is there any coordinated management of these threatened species across conservancy boundaries.
Do the staff in the different conservancies where the species occur coordinate their management effort ?
PLEASE CIRCLE ONE

Q.4.d. Yes PLEASE GO TO QUESTION 4.d.1
Q.4.d. No PLEASE GO TO QUESTION 4.d.2
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Q.4.d.1 If yes, in what form does this management take. How are the species managed when they occur in
more than one conservancy?

Cross boundary management:

Q.4.d.2. If no, could you please suggest reasons why this does not happen? Are you aware of any
reasons why cross boundary management of threatened species does dot occur?

Reasons why cross boundary management does not occur:

Could all participants please answer this question

Q. 4.e. Can you suggest ways in which coordinated management can be improved so threatened species
occurring in adjacent conservancies can be adequately managed? ALL SURVEY PARTICIPANTS TO
PLEASE ANSWER

Improvement in coordinated management:

Recovery groups
I would now like to ask some questions about species recovery groups.

Q.4.f. Are you a member of a Recovery Group for any threatened species?

Q4.£1 Yes PLEASE GO TO QUESTION 4. g
Q.4.£2 No PLEASE GO TO QUESTION 5

Q.4.g. Could you please tell me what Recovery Groups you are a member of?

Spp.1 Spp.2
Spp.3 Spp.4
Spp.5 Spp.6
Spp.7 Spp.8

Threatened species recovery plans

Q.5. Now, I would like to talk about the Threatened Species Recovery Plans produced by DOC. These are
the plans published by the Research, Development & Improvement Division of DOC. The most recent
plan is No.59, the Pateke (Anas chlorotis), Brown Teal recovery plan, 2005.

Q.5.a. Are you aware of any of these Threatened Species Recovery Plans produced by DOC? PLEASE
CIRCLE 5.a.1(yes) or 5.a.2 (no)

Q.5.a.1 Yes PLEASE GO TO QUESTION Q.5.b
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Q.5.a.2 No PLEASE GO TO QUESTION Q.6.1

Q.5.b. In your work for the Department of Conservation, do you refer to Threatened Species Recovery
Plans to accomplish your work? Are they used as a tool in your job?

How Threatened Species Recovery Plans are used in job:

Q.5.c. How do you find the Threatened Species Recovery Plans as a tool to allow you to accomplish your
job?

Threatened Species Recovery Plans as a tool

Q.5.d. As they apply to your job, could you please identify the strengths and weaknesses of Threatened
Species Recovery Plans?

Strengths of threatened Species Recovery Plans

Weaknesses of Threatened Species Recovery Plans

Q.5.e. Are there any other comments you would like to make about Threatened Species Recovery Plans.
For example: How do you find the layout of plans and are the goals achievable within the context of
your job?

Other comments about Threatened Species Recovery Plans
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Q.5.f. If you had to identify one major improvement for Threatened Species Recovery Plans, what would
this one improvement be? PLEASE LIST THE MOST IMPORTANT TO YOU. Could you please tell me
your reasons for choosing this one major improvement?

Major improvement for Threatened Species Recovery Plans

Reasons for choosing this improvement

Funding for species recovery

I would like to know your thoughts on the level of funding for species recovery.

Q.6.1. Currently, Threatened Species Recovery Plans do not include detailed costings. Early plans did
contain costings but were discontinued after Recovery Plan # 18; Native Frog 1996 (Leiopelma spp.).
Could you please tell me your opinion on whether a Threatened Species Recovery Plan should include a
costing or budget to achieve the recovery of the species?

Costing/ Budget:

New Zealand’s threatened biodiversity

I would like you now to consider the reasons many of New Zealand’s species are threatened with
extinction.

Q.7.a. In your opinion and from your experience, what do you consider are the causes for some of New
Zealand’s native species (consider any species, plants and animals) becoming threatened?

Causes for species becoming threatened

Q.7.b.
Please refer to the causes you have given above in Q.7.a

Q .7.b. If you had to identify the main cause that some of New Zealand’s biodiversity is threatened with
extinction, what would that be?

Please write in only one cause.

Main cause
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Q. 7.c. Could you please tell me the reasons you chose the one reason you gave in question (Q.7.b)

Reasons for choosing one cause

Introduced pests and predators

Q.8 An area common to threatened species conservation around the world is the management of
introduced or exotic pests and predators.

Q.8.a. In your work, do you deal with the management of introduced pests and predators?

0
&
—

Yes PLEASE GO TO QUESTION Q.8.b
No PLEASE GO TO QUESTION Q.9

00
o
)

Q.8.b. For your work with pest management, could you please describe what this involves?

Pest management

Q.8.c. Considering the funding that you receive for pest management, how is this allocated to the various
pests that you have to control or manage? (Please note that you do not have to give me money values. 1
am only interested in an estimated percentage of your budget allocated to each pest species. E.g 50% to
rats, 35% to possums, 15% to stoats etc.)

Pest management funding allocated to pest species

Thank you very much for spending the time to complete this questionnaire. The final part of the
questionnaire asks you to provide some information about yourself and your job.

Q.9. For the purposes of analysing all the data I receive from this project, I would like you to provide me
with the following details. All the information you provide me will be collated into a database where
information provided by individuals can not be identified. This survey is being conducted under the strict
guidelines of the Massey University Human Ethics Committee and the New Zealand Privacy Act. No
information will be provided to any other parties.

Q.9.1 How long have you been in your current role? PLEASE CIRCLE ONE. If you have had more
than one job with DOC (i.e. non-continuous), please indicate total number of years you have
worked for DOC.

Number of years within DOC
Less than 1 year......1
I-5years....coooeviviiniininnnnnn, 2
6-10 years......cooevveiniininininnnnn. 3
I1-15years.....cooovevvieinninnnnn... 4
16-20 years......ocvvveerenniennnnnn. 5
21-25years....ccoeiiniiniiniiannnnn, 6
26-30 YearS....c.eiiiiiiaiaaiaanannn, 7
Greater than 30 years.................8

Q.9.2 How many of these years have you been working with threatened species?
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Number of years working with
Threatened species

Q.9.3 If you have been a member of a threatened species recovery group, could you please tell me for
how long?

Number of years as part of a recovery group

Again, thank you for your comments. Could you please put the questionnaire in the self-addressed
Envelope and send it back to me. No stamp is required.
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7.3  Survey for experts with experience with the US

Endangered Species Act 1973

Survey of ESA
Mark Seabrook-Davison

Massey University Albany, New Zealand msd@massey.ac.nz

My Name is Mark Seabrook-Davison and I am looking at the effectiveness of the USA Endangered
Species Act (ESA) 1973 as a legal framework for the recovery of threatened species. I am comparing the
legislative structure for threatened species that exists in New Zealand with that which exists in Australia
(Environment Protection and Biodiversity Act 1999) and USA (Endangered Species Act (ESA) 1973).

Thank you for agreeing to participate in this survey. The aim of the survey is to obtain opinions on the
effectiveness of the ESA as legislation for the conservation of endangered and threatened species and to
identify any strengths and weaknesses of the act.

1 have included a list of questions below. This is not a structured questionnaire and I am happy to receive
any comments you can provide. The questions are based on a literature review and other comments
people have made to me. Please email me your comments.

Q.1 The ESA has been established for over 30 years. What is your opinion on its success as legislation
guiding the management and recovery of US threatened and endangered species?

Q.2 I am especially interested in the positive and negative experiences people may have had with the
implementation and success of US recovery plans under the ESA. Do you feel the recovery plans
produced for species and critical habitat have been effective?

Q. 3 Could you please identify the strengths and weaknesses of the recovery plans produced under the
ESA?

Q. 4 Has the ESA improved the recovery plan process?
Q. 5 How representative are the taxa included in recovery plans listed on the federal register?
Q. 6 In your opinion, are all imperiled US species listed on the federal register?

Q. 7 I would be interested in your thoughts on the level of funding for threatened species recovery
provided from the federal government.

Q. 8 Do you feel that recovery plans for species and critical habitat should include funding guaranteed at
the federal level? Currently under ESA recovery plans have no guarantee of funding.

Q. 9 How do you see the ESA functioning at both the state and federal level? Is there a national approach
to the management and recovery of threatened and endangered species that all states conform?

Q. 10 I am interested in your thoughts on the effectiveness of the ESA in demanding that recovery plans
are produced for both threatened/endangered species and their critical habitat.

Q. 11 Do you feel that the ESA involves all stakeholders in decisions to list species on the federal
register?

Q. 12 There has been criticism that political interference can impede the effective implementation of the
ESA. What are your thoughts on this?

Q. 13 What is your opinion of the ESAs role with respect to the commitment of the US to international
wildlife treaties and conventions?

Q. 14 Could you identify any aspects of the ESA that a country such as New Zealand could use as a guide
for the formation of its own threatened species legislation?

Q. 15 There has been criticism that listed species can languish on the US federal list of threatened and
endangered species without adequate recovery actions. What is your opinion or experience with this?
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7.4  Australian EPBC survey

Survey for experts with experience with the Australian Environment Protection and Biodiversity
Act 1999

Survey of EPBC
Mark Seabrook-Davison
Massey University Albany, New Zealand msd@massey.ac.nz

Thank you for agreeing to participate in this survey. The aim of the survey is to obtain opinions on the
effectiveness of the EPBC since it was implemented in 2000.

1 have included a list of questions below. This is not a structured questionnaire and I am happy to receive
any comments you can provide. The questions are based on a literature review and other comments
people have made to me. Please email me your comments.

Q.1 How did you see the state of Australia’s natural heritage (biodiversity, environment) before the
implementation of the EPBC? For example, how degraded did it appear to you?

Q.2 What were the threats to Australia’s wildlife that you were aware of before the implementation of the
EPBC?

Q. 3 Since it was implemented, has the EPBC been an effective tool in managing Australia’s wildlife,
especially the conservation of threatened species?

Q. 4 What is your opinion of the dual role of the EPBC in managing nationally-listed threatened species
and ecological communities as well as granting consent for the sustainable exploitation of natural
resources? For example, Regional Forestry Agreements (RFA’s)?

Q. 5 Some opponents of the RFA’s consider forestry interests are exempt from the conservation aspects
of the EPBC; what is your opinion on this?

Q. 6 Could you tell me your thoughts on the criticism that State (i.e. NSW, Victoria, Queensland etc.)
based economic considerations can sometimes override national (Commonwealth) environmental goals?

Q. 7 Do you feel the recovery plans produced for species and ecological communities are effective?

Q. 8 Could you please identify the strengths and weaknesses of the recovery plans produced under the
EPBC?

Q. 9 Has the EPBC improved the recovery plan process?
Q. 10 How representative are the taxa included in recovery plans?

Q. 11 Does the EPBC provide adequate triggers for the assessment of climate change and greenhouse gas
emissions?

Q. 12 What is your opinion of the EPBC’s role with respect to Australia’s commitment to international
wildlife/biodiversity treaties and conventions?

Q. 13 Has environmental impact assessment improved under the EPBC?

Q. 14 What is your opinion on how “usable” the EPBC is for the public? For example, does the EPBC
encourage public input?

Q. 15 Does the EPBC allow for improved access to information? For example, are all stakeholders
involved in the legislative process?

Q. 16 There has been criticism that listed species can languish on the federal list of threatened species
without adequate recovery actions. What is your opinion or experience with this?

Q. 17 Do you feel that recovery plans for species and ecological communities should include funding
guaranteed at the federal level. Currently under the EPBC and the US Endangered Species Act (ESA)
1973, recovery plans have no guarantee of funding?
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7.8  Supplementary published paper on Quail phylogeny.
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Ancient DNA Resolves Identity and Phylogeny of New
Zealand’s Extinct and Living Quail (Coturnix sp.)
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1 Ecology and Conservation Group, Institute of Natural Sciences, Massey University, Auckland, New Zealand, 2 Institute of Natural Sciences, Massey University, Auckland,
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Abstract

Background: The New Zealand quail, Cotumix novaezealandiae, was widespread throughout New Zealand until its rapid
extinction in the 1870's. To date, confusion continues to exist concerning the identity of C. novaezealandiae and its
phylogenetic relationship to Coturnix species in neighbouring Australia, two of which, C. ypsilophora and C. pectoralis, were
introduced into New Zealand as game birds. The Australian brown quail, C. ypsilophora, was the only species thought to
establish with current populations distributed mainly in the northern part of the North Island of New Zealand. Owing to the
similarities between C. ypsilophora, C. pectoralis, and C. novaezealandiae, uncertainty has arisen over whether the New
Zealand quail is indeed extinct, with suggestions that remnant populations of C novaezealandiae may have survived on
offshore islands.

Methodology/Principal Findings: Using fresh and historical samples of Cotumix sp. from New Zealand and Australia, DNA
analysis of selected mitochondrial regions was carried out to determine phylogenetic relationships and species status.
Results show that Coturnix sp. specimens from the New Zealand mainland and offshore island Tiritiri Matangi are not the
New Zealand quail but are genetically identical to C. ypsilophora from Australia and can be classified as the same species.
Furthermore, cytochrome b and COI barcoding analysis of the New Zealand quail and Australia's C. pectoralis, often confused
in museum collections, show that they are indeed separate species that diverged approximately 5 million years ago (mya).
Gross morphological analysis of these birds suggests a parallel loss of sustained flight with very little change in other
phenotypic characters such as plumage or skeletal structure.

Conclusion/Significance: Ancient DNA has proved invaluable for the detailed analysis and identification of extinct and
morphologically cryptic taxa such as that of quail and can provide insights into the timing of evolutionary changes that
influence morphology.
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Introduction

Quail in the Cotwrnix complex are widely distributed throughout

Australasia, Asia, and various Pacific Islands [12]. All species are well
established in their home ranges except for the New Zealand quail C.
nowaezealandiae [3,4] which, although common untl the mid-1800s,
declined rapidly to extinction by the late-19% century [5-7].

We wished to investigate the phylogenetic relationship between the
two extant Australian quail species, €. ypsilophora and C. pectoralis, and the
New Zealand quail C. nowezealandiae, as well as an extant New Zealand
quail (Colurnix

that has been resident on Tiritirt Matangi Iland for
over 100 years [8]. Both the Australian brown quail, C. ypsbphora, and
stubble quail, C. pectoralis, are widespread throughout Australia but are
particularly abundant in the continent’s southern and eastern regions.
Early records [3,4] from New Zealand suggest that €. novaezealandiae was
widespread throughout the archipelago but declined rapidly in the mid-
1800s as a result of large-scale habitat burning and predation by dogs,
cats, and rats and was declared extinet by 1875 [2,9].

@ PLoS ONE | www.plosone.org
T

Phenotypic similarity between the three quail species has led to
[2]: Figure 1).

Distinguishing €. pectoralts Trom €. novaezealandiae is particularly

confusion in historical reports and museum records |

diflicult by morphology alone and has led to the mislabelling of
numerous museum skins (B. Gill, Auckland Museum, pers comm.
ompounded by the release of €.

2006). Taxonomic confusion was

apstlophora and . pectoralis into New Zealand during the years

1866-1872 [10,11] and the subsequent reported decline of
remnant populations of €. novaezealandiae, possibly aided by the
spread ol diseases from the introduced game birds [13]. The
isolation and relatively untouched habitats on New Zealand’s ofl-
shore islands such as Tiritiri Matangi has led to speculation that
some populations of €. novaezealandiae may have survived to present
day.

Using DNA sequences from selected mitochondrial regions we

determine the identity of New Zealand quail specic

lasian quail as well as Asian and

and clarify its

relationship with other Aust

Pacific Cofurnix species and other genera in the Phasianidae family.

July 2009 | Volume 4 | Issue 7 | 6400
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Coturnix novaezealandiae

Figure 1. lllustrations of Australasian quail. Each is a breeding pair with males on the left. A. C. novaezealandiae (image from; A History of the
Birds of New Zealand, Sir Walter Buller, 1888) B. C. ypsilophora. C. C. pectoralis (images from; Birds of Australia, Volume V, John Gould, 1848).
dei:10.1371/journal. pone.0006400.g001

Phastantdae family is largely unresolved [14-17]. However, using either
of these genes has been uselul for grouping closely related quail species

Despite detailed analysis using the mitochondrial genes eytochrome b in their respective genus [15]. We show, using a number of samples
(evth) and NADH defyydrogenase 2 (NDZ), the general phylogeny ol the (Figure 2), and 456 base pairs (bp) of the mitochondrial eth gene, that

Results
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Figure 2. Coturnix sp. samples used for which location data were available. Nearest location to samples used are shown. Numbers
correspond to those shown in Table 1. Each square represents a single sample. Colours delineate species and sub-species (see Key).
dei:10.1371/journal. pone.0006400.9002
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the New Zealand quail C. novaezealandiae, 1s a likely sister species of €.
pectoralis, endemic to Australia, with both being very closely related to
the Japanese quail C. japonica (Figure 3A). Furthermore, little difference
could be detected between ¢yfh sequences lrom the Australian quail €.
apsilophora, and extant Cofumex sp. present in New Zealand, suggesting

that these are likely to be the same species, and are a sister species to the
king quail C. dhinensis. Cyth sequence from the New Zealand based
Californian quail was, as expected, identical to that from Callipepla
californica [data not shown).

Using the DNA barcoding region (approximately 600 bp of the 5’
terminus of the mitochondrial eytochrome oxidase I gene, COI [18]) we
tested the species status of G novaezealandiae, C. pectoralis, C. ypsilophora,
and extant New Zealand qual COf has, to date, successfully
distinguished over 3000 avian taxa, including €. japonica and C.
chinensts, by simply measuring CO sequence divergence within or
(http:/ /www.boldsysterns.org/ views /taxbrowser,
php?taxid=51). Individuals dilfering by less than 2% over this DINA

])!‘l\‘\-’!‘('ll species
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Coturnix novaezealandiae

region have been shown to belong to the same species (http://www.
boldsystems.org/ views/ taxbrowser.phpPtaxid=51). COI divergence be-
tween C. pectoralis and C. novaezealandiae was caleulated to be 3.0%. This
high value, in addiion to the tme these species have spent in
geographic isolation suggests that they are very likely to be separate
taxa. In contrast, COI sequences for C. ypslophora and extant New
Zealand quail differed by less than 0.78%, suggesting that they belong
to the same taxon.

Detailed analysis of New Zealand and Australian quail
populations was carried out using mitochondrial sequence from
a region, HVRI, of the highly variable d-loop and show that the
extant New Zealand quail population is genetically identical to
that ol the Australian brown quail, in particular to the subspecies
C. ypsthophora cervina. An unrooted phylogram constructed from
HVRI sequences suggests the existence of two lineages within this
sach distinet from the subspecies C. ypsilophora australis,
and shows no clear geographic structure (Figure 2 and Figure 4).
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Figure 3. Phylogenetic relationships and split times between Coturnix sp. A. A distance neighbour-joining tree was constructed with 456 bp
of mitochondrial cytochrome b sequence in PAUP* v4.0beta10 using the TrN++G model of nucleotide substitution where the proportion of invariable
(I) sites was calculated to be 0.438 and the Gamma distribution shape parameter (G) was 0.755. Node bootstrap values were determined using both
Distance (above line) and ML (below line) -based methods. Only values greater than 50% are shown. Crax Pauxi from the Cracidae family was used as
outgroup. B. BEAST v1.4.8 maximum clade credibility tree. Divergence times are given in millions of years ago (mya; 95% HPD indicated by the green
boxes). Node posterior probability values were calculated in BEAST v1.48 and values greater than 0.6 are shown above the branch lines.

Abbreviations, colours, and numbers are as outlined in Figure 2.
doi:10.1371/journal. pone.0006400.g003
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Figure 4. Network analysis of Australasian Cotumix sp. An
unrooted distance neighbour-joining tree was constructed with 213 bp
of mitochondrial HVR1 sequence in PAUP*4.0betal0 using both the
HKY85+G (G=0.150); Tiftv=3.0(A) or K81+ (1=0.79) (B) model of
substitution [24]. A. C novaezealandiae and C. pectoralis. B. C
ypsilophora and extant New Zealand quail. Colours and numbers
correspond to sample descriptions in Figure 2.

doi:10.1371/journal pone.0006400.9004

Divergence times for New Zealand and Australian quail species
were determined in BEAST v1.4.8 [19] calibrated with a Gallus
gallus/ Coturnix chinensis split time, using ev#h sequences, of 40.4+4.1
mya (Figure 3B) [20]. The divergence time
novaezealandiae and C. pectoralts was estimated to be 4.9 mya (95%
highest posterior density interval (HPD); 2.2-7.9 mya). Similarly a
split time for lineage | and lineage 2 of C. ypsilophora cervina was
shown to be 2.0 mya (95%HPD; 0.7-3.6 mya) and the divergence
time of C._ypsilophora cervina lineage 1 and C. ypsilophora australis was
calculated to be 1.2 mya (95%HPD 0.2-2.3 mya).

between C.

Discussion

The results presented clarily queries concerning the phylogenetic
relationship between Australian and New Zealand Columiv species.
Caonfirmation has been provided from both mitochendrial HVR 1 and
oyth sequences that the New Zealand quail . noveezealandiae i closely
related to the Australian stubble quail C. pectralis and does not show a

.@ PLoS ONE | www.plosone.org
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close relationship with the Australian brown quail € ypsalophora (data lor
the latter not shown using HVRI sequences). Furthermore, New
Zealand’s extant quail from the oflshore Island Tirtrn Matangi is €.
ypstlophora and not C. newezealndioe. Questions remain whether €.
novaezeatandiae has survived on other offshore islands such as the Three
Kings Islands, approximately 55 km northwest of New Zealand’s most
northern tip, Cape Reinga. However, close examination of Oflicial
Acclimatisation Society and museum records [10,11] suggests that this
v. All quail specimens from distant ofShore islands recorded

is unli
by the Auckland Museumn, Acclimatisation Society or New Zealand
Ornithological Society are listed as €. ypsilophora [32]. Divergence time
estimates indicate that the common ancestor of O pedorals and €.
novaezealandiae existed approximately 5 mya and in the absence of an
Australian/New Zealand land-bridge since the Late Cretaceous (~65-
145 mya) [12], was likely to be capable of sustained long-range flight
between the two land masses. Both C. pecorales and €. novaezealandiae
appear to have lost this trait independently in preference to clear
changes in other phenotypic traits such as plumage or skeletal strueture.

The Awtralian brown quail is distibuted throughout Australia,
New Guinea, and the Lesser Sunda Islands. Morphological examina-
ton of museum specimens by Marchant and Higgins (1993) [2],
suggests the existence of as many as seven polytypic variants and three
subspecies of C._ypsilophora. However, Marchant and Higgins (1993) [2]
have called for a review of the taxonomy of C. ypsiophora but in the
r nominate C. ypsbphora ypsilophora for the
Tasmanian subspecies, possibly G, ypsilophiora cervina for north Australia,
and . ypsidophora australs Tor the rest of Australia. The unrooted
phylogenetic tree of HVRI sequences presented here, shows a clear
split between € ypsilophora australis and C._ypalophora cervma (Figure 4B),
and suggests that two lineages exist [or the latter subspecies. Both €.
pslophora cervina lineages are present in New Zealand and these are
most likely derived from the game birds that were introduced in the
mid-19% century [10].

Results from a phylogenet s using eyth sequence
close relationship ol €. noveezealandiae and C. pectoralis with the
Japanese quail, €. japonca (Figure 5A). The Japanese quail is
resident in the Japanese archipelago but has a
distribution throughout China and Korea. Unlike Australasian
quail, it is a migratory species that breeds in Manchuria, southeast
Siberia, and northern Japan with a feeding, over-wintering stage in
China, Korea, and southern Japan [21,23]. Interestingly, €.
Japonica has through the
Cambodian, Malaysian Peninsula or through the Indonesian
archipelago to Australia and New Guinea. Phylogenetic analysis
also shows a close relationship between €. ypsilophora and €.
chinensis, suggesting that they are sister species. The current
distribution of these two species overlaps throughout Australia,
Papua New Guinea, and Indonesia. From all Cofumix species in
Australasia, Asia, the Pacific Islands, and India, the only insular
taxon is (now extinct) G novaezealondiae.

All Australasian Cofwmix sp. arve almost indistinguishable by
plumage alone, with all sporting brown feathers with vertical bull
streaking, Although nearly all group together genetically, the
Auvstralian brown quail C ypsfophiora is unusual in that it is most
closely related to the highly colourful €. chinensis.

Molecular analysis has proven to be a valuable tool in understanding
phylogenetic relationships between species. The ability to extract DNA
from ancient tssue is now becoming routine, making it possible to
assign species names to unknown museum specimens as well as
constructing  phylogenies  for  species  complexes. The  resultant
nfbrmation ¥ not only useful for taxonomic purposes [22] and
evolutionary analysis, but can have important implications for

absence of this analysis the

> analysi : show a

recorded

never been  lound  [urther south

5.

conservation [29.30]. Taxonomically, specimens held in museum
collections can be correctly labelled. In conservation terms, phyloge-
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netic lineages can be better understood when species assemblages are
being considered for restoration.

Materials and Methods

Sample collection

Samples used in this work are outlined in Table 1. All samples
were stored at a dedicated ancient DINA laboratory at the Institute
of Natural Sciences (INS) Massey University, Auckland, New
Zealand. Fresh tissue was kept at —80°C, whilst feathers, bone,
and footpads were kept at room temperature.

Blood was taken from live quail immediately alter they were
caught. Less than 1% of the total blood velume of quail was taken
from the wing brachial artery and stored in Queens lysis bufTer [24]
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at 4°C. Feathers were collected from both fresh and preserved
specimens. To ensure that adequate genetic material was obtained,
the whole feather including the shafi and tissue contained in the
hollow end of the shali was removed from the bird. Feathers were
collected in paper envelopes and stored in a dry humidity free
facility. Footpad samples were taken from frozen specimens when
required. Preserved footpad samples were obtained from museum
specimens throughout New Zealand and Australia.

DNA extraction

DNA was extracted using proteinase K digestion and column
purification [25,26]. Briefly, tissue samples, footpads, ~2 ul of
blood, or feather bulbs were incubated in 200 ul of SET bulTer
(50 mM Tris-Cl pH 8.0, 5 mM EDTA, 50 mM NaCl) supple-

.@ PLoS ONE | www plosone.org

Table 1. Quail samples.

Sample ID Fig ID Tissue Species Location (map co-ordinates) Collector, date, notes

NTM_T.1207 1 fp C.p. Hoskinstown, NSW, Aust. B. Brown, 12/05/1976

NTM_T.1209 2 fp Cp. Gungahlin, ACT, Aust. ‘W. H. Ewers, 15/04/1963

NTM_T.2453 3 fp C.p. Alice Springs, NT (23°42'00"S 133°53'00"E), Aust. C. H. Brown, 05/03/1955

OM_AvB209 4 bn c.n. Otago, NZ?

OM_AvB114 5 bn C.n. Otago, NZ?

CM_Av2349 6 fp C.n. Canterbury, NZ? 7204 0.1121.0 immature

CM_Av2350 7 fp c.n. Canterbury, NZ?

CM_Av2351 8 fp C.n. Canterbury, NZ? chick

CM_Av1665 9 fp c.n. Kaiapoi, Canterbury, NZ. Buller Collection, 1859

CM_AVIGE6 10 fp c.n. Kaiapoi, Canterbury, NZ. Buller Collection, 1859

CM_Av33172 1 fp C.n. Dunedin, NZ? ex Norman Potts

TiM_A1 12 bl C. sp. ‘Wharf rd, Tiritiri Matangi, Ak, NZ M. Seabrook-Davison, 04/12/2006

TM_A3 13 ft C. sp. Fishermans Bay, Tiritii Matangi, Ak, NZ M. Seabrook-Davison, 05/12/2006

TtM_A4 14 C sp. Fishermans Bay, Tiritii Matangi, Ak, NZ M. Seabrook-Davison, 05/12/2006
Cv_17.10 15 C. sp. Coatesville, Ak, NZ M. Seabrook-Davison, 17/10/2005

T™M_7.7 16 C. sp. Tiritiri Matangi, Ak, NZ M. Seabrook-Davison,

MAGNT_T970 17 fp Cy. Northern Territory, Aust.?

MAGNT_T1027 8 fp Coy. Northern Territory, Aust.?

MAGNT_T1588 19 fp Cy. Northern Territory, Aust.?

MAGNT_T2454 20 fp Coy. Northern Territory, Aust.?

MAGNT_T4102 21 fp Cy. Northern Territory, Aust.?

MWA_A28208 22 fp Cy. Sth Alligator River, NT {13°05'00"S 132°18'00"E), Aust. 18/10/1802

MWA_A28213 23 o Cy Caims, QL (16°55'00"S 145°46'00"E), Aust. 00/11/1889

MWA_A34652 24 fp Cy. Karratha, WA (20°44'00"S 116°52'00"E), Aust. 28/08/2000

MWA_A34751 25 fp Cy May River, WA (17°17'00"S 123°59'00"E), Aust. 03/10/1996

MWA_AT5336 26 fp Cy.a Sandy Hook Island, WA (34°02'00"S 122°00°00"E), Aust. 19/11/1804

MWA_A15338 27 fp Cy.a Mondrain Island, WA (34°08'00"S 125°15'007E), Aust. 28/04/1906

MWA_AZ0107 28 fp Cya Lake Muir, WA (34°29'00"S 116°40'00"E), Aust. 01/04/1986

MWA_A12637 29 fp Cy.c Careening Bay, WA (32°13'58"S 115°40'58"E), Aust. 26/06/1973

MWA_A12638 30 fp Cy.c Careening Bay, WA (32°13'58"S 115°40'58"E), Aust. 26/06/1973

MWA_A13879 31 fp Cyc East Palm Spring, WA (19°20'00"S 128°20°00"E), Aust. 24/06/1975

MWA_AT5741 32 fp Cy.c Mitchell Plateau, WA (14°48'00"S 125°50'00"E), Aust. 27/09/1978

Fig ID refers to the sample identification number used in subsequent figures. Abbreviations are: MWA - Museum of Western Australia, MAGNT - Museum & Art Gallery
of the Northemn Territory, OM — Otago Museum, CM - Canterbury Museum, fp - foctpad, bn — bone, ft - feather, bl - blood, sp. - species, C. p. - Cotumix pectoralis, C n. -
Coturnix novaezealandiae, C sp - Coturnix species, C y. - Coturnix ypsilophera, C y. €. — Coturnix ypsilophora cerving, C y. a. - Cotumnix ypsilophora australis. States in
Australia (Aust) are represented as; NSW - New South Wales, QL - Queensland, ACT - Australian Capital Territory, WA — Westermn Australia, NT - Northem Territory. New
Zealand (NZ) locations are; Ak — Auckland, TtM — Tiritiri Matangi, Cv - Coatesville, 7 — likely location.

doi:10.1371/journal pone.0006400..001
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mented with dithiothreitol (DTT) to 50 mM, sodium dodecyl sulphate

(SDS) to 1% (w/v} and approximately 50 ug of proteinase K.
Samples were incubated with rotation overnight at 56"C, and

the DNA was extracted with an equal volume of phenol:chloro-

form (1:1), before being purified using a QIAQuick® DNA

purification kit (Qiagen). Purified DNA was eluted in 100 ul of

elution buffer and stored at —20°C. DNA was extracted from bone
in the same wavy, except for an imtal decalcification of the bone
shavings (~10-50 mg) by incubation at room temperature, with
rotation, overnight in ~500 ul of 0.5 M EDTA pH 8.0.

DNA amplification and sequencing

A number of quail mitochondrial genes were investigated to
provide information on phylogeny (cylocfrome ), species status
(evtochrome oxidase subunit 1), and genetic relationships within quail
species (HVRI). These regions were selected because each are
characterized by appropriate rates of molecular change in relation
to the problem under investigation. All Amplified DNA products
were obtained using the same conditions. Approximately 1 ul (—1—
20 ng} of DNA was amplified by polymerase chain reaction (PCR)
in 10 ul volumes comtaining 30 mM Tris-Cl pH 8.8, 20 mM
(NH4)250y. 2.5 mM MgCl,, | mg/ml BSA, 200 uM ol each
dNTP, 40 ng of each primer, and ~0.3 U of platinum Taqg
(Invitrogen). The reaction mix was overlaid with mineral oil and
subjected to amplilication in a Hybaid OmniGene thermal cyeler
using the following parameters: 94°C for 2 min (x1), 94°C for
20 sec, 54°C for 20 sec, 72°C for 20 sec (x 15}, and then 94°C for
20 see, H0°C for 20 sec, and 72°C for 20 sec (x35). Amplified
DNAs were detected by agarose gel electrophoresis in Tris-borate-
EDTA bufler (TBE). stained with 50 ng/ml ethidium bromide in
TBE, and then visualized over UV light. Positive amplifications
were purified by centrifugation through ~40 ul of dry S:‘p}lan‘l'yiTM
S300HR and then sequenced at the Allan Wilson Centre Genome
Sequencing Service using Applied Biosystems (ABI) BigDye®
Terminator v3.1 chemistry and an ABI3730 Genetic Analyzer.
Amplification and sequencing primers are shown in Table 2.

Ancient DNA

Baoth “fresh”™ and historical samples were treated using criteria
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extractions were carried out in a physically separate, dedicated
ancient DNA laboratory at Massey Unive

ity away [rom the main
laboratory where amplifications were performed. Sequences were
obtained in both directions from separate amplilications and in
most cases from multiple extractions. Sequences from several
samples were verilied by extraction and amplification at the
Griffith University Ancient DNA Facility, Nathan, Australia.

Phylogenetic analysis

DNA sequences were edited and aligned in Sequencher™?. All
sequences have been deposited in GenBank with accession numbers:
mitochondrial HVRIL GQI150346-GQ150377; cylochrome b (evih),
GQ150388-GO150395; eytochimme oxidase subunit ), GOQ150376-
GOI1A0387. The most likely evolutionary model for each set of
sequences was determined using the Akaike Information Criterion
[AIC) in ModelTest v3.7 [27]. Optmal phylogenetic trees were
constructed using the distance neighbour-joining method in PAUP*
v4.0betal 0 [28]. Node bootstrap values for the tree constructed using
ath sequences were determined in PAUP* v4.0betal0 using both
Maximum Likelihood (ML; 1000 “Tast” stepwise-addition replicates)

and Distance (1000 full heuristic replicates) algorithms, Node ages

were determined for the same tree using BEAST v1.4.8 [19] and the
GTR + G model of nucleotide substitution. A relaxed uncorrelated
lognormal clock was stipulated and Yule process was set as tree prior.,
A normal prior distribution of 40441 mya for the Gallus gallus/
Colurnex chmensis split was used to calibrate the tree [20]. Three

independent runs of 10 million trees each were carried ont with one
every 200 generations and the first 12,500 trees
discarded as “burn-in”. Chain convergence was analysed for each

tree sampled

run using Tracer v1.4 [31] and the most probable maximum clade
credibility tree was found using TreeAnnotator v1.4.8. The resultant
tree was visualized and edited in FiglTree v01.2.2. Cyochome b
sequences retrieved from GenBank for tree construction were:
Colurnix japonica, AF119094: Coturnix chinensts, ABOT3301; Alectoris
graeca, LABTT2; Alectons chubar, AMB50828: Alectonis nyfa, AMBI0844:
Alectorss melanocephela, ZABTT3; Alectoris barabara, ZA8T71; Oreortyx paclus,
AF252860; Galles gallus, APO03322; Lophoryx  gambelii, 1.08382;
Callipepla gambeln, DOQABIBB9; Callipepla californica, AB120131; Tumix
slvatica, DOQ3B5232; Tumiv waria, AF168104; and Crax paws,
AF068190.

Mitochondrial target [5' binding site] Tm (°C)
Hypervariable region | (HVRI) [76] 63
Hypervariable region | (HVRI) [333] 63
cytochraome C oxidase | (CO/) [6506] 48
cytochrome C oxidase | (COI) [6798] 58
cytochrome C oxidase | (COl) [6716] 59
cytochrome C exidase | (COl) [6996] 52
cytochrome C oxidase | (CO/) [6944] 63
cytachrome C oxidase | (COl) [7216] 61
cytochrome b (cyth) [15018] 60
cytochrome b (cyth) [15260] 58
cytochrome b (cyth) [15362] 63
cytochrome b (cytb) [15657) 62

All primers were ordered dry from Sigma-Genosys, resuspended in milliQ water to 2 ug/ul and stored at —20°C. Primer binding site positions (5’ terminus) were

set for the retrieval of DINA from ancient tissues. All DNA
Table 2. Oligonucleotide primers.
Primer name Sequence (5'-3')
ctcFin TCGTGCATACATTTATATTCCACA
ctcR1n TGATACGACGAGCATAACCAA
cCOIFTii AAGGACTACAGCCTAAC
cCOIRTii ACGAGTCAATTTCCGAAG
cCOIFZii GTAATYGTCACAGCCCATG
cCOIR2ii GAAAAGATGGCTAGITCTAC
cCOIF3iii TTAGCYGGYAACCTAGCCCA
cCOIR3iii AGGGTCGAAGAATGTGGTGTT
coytBF1ii GAAATGTACAGTACGGCTGACT
coytBR1ii CTGAGAATAGGTTTGTGATGAC
ccytBF2 CCATTCCTAATCGCAGGAA
coytBR2 ATTGAACGTAGGATGGCGTA
determined using the complete mitochondrial sequence of Cotumix chinensis, GenBank accession number: AB073301.
doi:10.1371/journal.pone.0006400.1002
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