NEW ZEALAND THREAT CLASSIFICATION SERIES 41

Conservation status of bats in
Aotearoa New Zealand, 2022

Colin F.J. O’Donnell, Kerry M. Borkin, Jenny Christie, lan Davidson-Watts,
Gillian Dennis, Moira Pryde and Pascale Michel

“ Department of
‘ Conservation Te Kawanatanga
o Aotearoa

New Zealand Government

Te Papa Atawbhai




Cover: Long-tailed bat (Chalinolobus tuberculatus; Threatened - Nationally Critical) in the Eglinton valley. Photo: Colin O'Donnell

New Zealand Threat Classification Series is a scientific monograph series presenting publications related to the New Zealand Threat
Classification System (NZTCS). Most will be lists providing the NZTCS status of members of a group (e.g. algae, birds, spiders, fungi).
There are currently 31 groups, each of which is assessed approximately once every 5 years. From time to time the manual that defines the
categories, criteria, and process for the NZTCS will be reviewed. Publications in this series are considered part of the formal international
scientific literature.

This publication is available for download from the Department of Conservation website. Refer www.doc.govt.nz under Publications.

The NZTCS database can be accessed at nztcs.org.nz. For all enquiries, email threatstatus@doc.govt.nz.

© Copyright April 2023, New Zealand Department of Conservation

ISSN 2324-1713 (web PDF)
ISBN 978-1-7385800-1-9 (web PDF)

This report was prepared for publication by Te Ropii Ratonga Auaha, Te Papa Atawhai/ Creative Services, Department of Conservation;
editing by Amanda Todd and layout by Laura Fisher. Publication was approved by Sharon Alderson, Director Monitoring and Evaluation,
Department of Conservation, Wellington, New Zealand.

Published by Department of Conservation Te Papa Atawhai, PO Box 10420, Wellington 6143, New Zealand.

In the interest of forest conservation, we support paperless electronic publishing.

®

This work is licensed under the Creative Commons Attribution 4.0 International licence. In essence, you are free to copy, distribute and adapt the work, as long

as you attribute the work to the Crown and abide by the other licence terms. To view a copy of this licence, visit www.creativecommons.org/licenses/by/4.0/.

Please note that no departmental or governmental emblem, logo, or Coat of Arms may be used in any way that infringes any provision of the Flags, Emblems,
and Names Protection Act 1981. Use the wording ‘Department of Conservation’ in your attribution, not the Department of Conservation logo.

If you publish, distribute, or otherwise disseminate this work (or any part of it) without adapting it, the following attribution statement should be used:
‘Source: NZTCS and licensed by the Department of Conservation for reuse under the Creative Commons Attribution 4.0 International licence’.
If you adapt this work in any way, or include it in a collection, and publish, distribute, or otherwise disseminate that adaptation or collection, the following

attribution statement should be used: ‘This work is based on / includes NZTCS content that is licensed by the Department of Conservation for reuse under
the Creative Commons Attribution 4.0 International licence’.



CONTENTS

Abstract 5
1 Background 6
2. Summary 8
3. Threats to bats in Aotearoa New Zealand 9
4, Conservation status of all known bat taxa in Aotearoa New Zealand 10

41 Species accounts 10

4.2 Assessments 11

4.3  NZTCS categories, criteria and qualifiers 13
5. Acknowledgements 16
6. References 17







Conservation status of bats in
Aotearoa New Zealand, 2022

Colin F.J. O’'Donnell’*, Kerry M. Borkin?, Jenny Christiel, Ian Davidson-Watts3,
Gillian Dennis* Moira Pryde® and Pascale Michel®

1 Department of Conservation Te Papa Atawhai, Private Bag 4715, Christchurch 8140,
New Zealand

2 Department of Conservation Te Papa Atawhai, Private Bag 528, Taupd 3351, New Zealand

3 Davidson-Watts Ecology (Pacific) Ltd, 38 Pope Road, Upper Charlton, Gore 9774, New Zealand
4 Night Life Bat Conservation, New Zealand; email: dr.chiroptera@gmail.com

5 Department of Conservation Te Papa Atawhai, Private Bag 5, Nelson 7042, New Zealand

6 Department of Conservation Te Papa Atawhai, PO Box 10420, Wellington 6143, New Zealand

* Corresponding author; email: codonnell@doc.govt.nz

Abstract

The conservation status of all six known taxa of bats in Aotearoca New Zealand was reassessed
using the New Zealand Threat Classification System (NZTCS). A list of these taxa is presented,
along with a statistical summary and notes on their current status. This list replaces all
previous NZTCS lists for bats. In total, three taxa were assessed as being Threatened, one

as At Risk and one as Non-resident Native - Vagrant. One further taxon was assessed as

Data Deficient (i.e. insufficient information is available to assess its conservation status).
Aotearoa New Zealand has low natural bat diversity compared with other countries, and bats
have also suffered considerable declines since humans arrived in the country. One species,
the greater short-tailed bat (Mystacina robusta), has not been seen since 1967. Extant taxa

are subject to similar threats, namely habitat loss, habitat degradation, disturbance and the
impacts of introduced predators. Recent studies have indicated that effective predator control
can reverse these declines, at least in cool forests, although the number of bat habitats where
intensive and effective predator control is being undertaken remains small. Furthermore,
some threats are increasing in intensity, particularly as a result of increases in the scale and
frequency of infrastructure projects in bat habitats, and climate change is an emerging threat

that is likely to result in increased pressure from predators and changes in habitat quality.

Keywords: long-tailed bat, Mystacinidae, Pteropodidae, short-tailed bat, Vespertilionidae
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Background

The New Zealand Threat Classification System (NZTCS) was developed in 2002 to
complement the International Union for Conservation of Nature (IUCN) Red List system.
Categories and criteria were defined to reflect Aotearoa New Zealand’s unique environments
and to account for the country’s relatively small size and diversity of ecosystems, as well as the
large number of taxa with naturally restricted ranges and/or small population sizes (Molloy

et al. 2002). The conservation status of bats in Aotearoa New Zealand was first assessed using
the NZTCS in 2002, when six taxa were listed (Hitchmough 2002), and was re-assessed in
2005 (Hitchmough et al. 2007).

The NZTCS methodology was refined in 2007 to ensure that all possible combinations of
status and trend were covered within the different categories. The resulting manual (Townsend
et al. 2008) was used to re-assess the conservation status of bats in 2009 (O’Donnell et al.
2010), 2012 (O’Donnell et al. 2013) and 2017 (O’Donnell et al. 2018). Some minor changes

to the categories, criteria and qualifiers have since been proposed by Rolfe et al. (2021) and

Michel (2021) and were incorporated into this latest assessment, as follows:

* The status At Risk - Recovering A for taxa with increasing populations that still have
relatively small, vulnerable populations (1000-5000 mature individuals or occupy less
than 100 ha) has been moved into the Threatened category and renamed Threatened -
Nationally Increasing, with no change to the criteria. This was done to address the fact
that when the growth of a population assessed as Recovering A stabilised, the taxon
moved to the category Threatened - Nationally Vulnerable, despite there being no
deterioration in the taxon’s population. The term Nationally Increasing does not imply
that the population is increasing consistently across its entire geographical range but
rather that the total population of the taxon in Aotearoa New Zealand is predicted to

increase by >10% in three generations.

* The qualifier Climate Impact (CI) has been added to reflect newly recognised pressures
from changing environments and to acknowledge taxa that are or will be adversely

affected by long-term climate trends and/or extreme events.

* The qualifier Conservation Research Needed (CR) has been added to indicate the need

for research to better understand the causes of decline and/or a solution for recovery.

* The qualifier Population Fragmentation (PF) has been added, covering some taxa
that previously triggered the qualifier Sparse, to indicate that gene flow between

sub-populations is hampered as a direct or indirect result of human activity.

NZTCS assessments are reviewed approximatively every 5 years by a panel comprising experts
from the New Zealand Department of Conservation Te Papa Atawhai (DOC) and external
organisations, as well as independent experts. The assessment panel brings together experts
in the fields of taxonomy, conservation biology and ecology who have deep knowledge on a
specific taxonomic group and/or are recognised by their peers as active experts in the field.
The panel also includes people with a good technical knowledge of the NZTCS process to
ensure consistent approaches across the various assessment panels. For this assessment, the
expert panel consisted of six members plus one administration/support staff. Four of the panel
members were employees of DOC and two were external to DOC, and all six were currently

active in bat management and research work.
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A call for information was advertised through DOC’s ‘Have your say’ process (www.doc.govt.
nz/new-assessment-of-the-conservation-status-of-new-zealand-bats), the NZTCS website and

expert networks. This engagement process was initiated 3 months prior to the assessment
meeting with the aim of collating data from local and regional monitoring programmes before
the expert panel met. For this assessment, three submissions were received and considered by
the expert panel.

In making their assessments, experts consider the previously published assessment as the
starting point for the new assessment and evaluate any new information available, both
published and unpublished. Taxa are assessed according to the reported population size and
trend since the last assessment (usually over the past 5 years) and predicted future changes
over the next 10 years or three generations, whichever is the longest. Thus, assigning accurate
threat classifications is dependent on knowing species distributions, population sizes,
population trends and generation lengths.

While the distributions of bats in Aotearoa New Zealand are relatively well known, their
population sizes are not, and reasonable estimates of population decline have only been
calculated for long-tailed bats (Chalinolobus tuberculatus). O’Donnell et al. (2010) estimated

a generation length of 12 years for Aotearoa New Zealand taxa, and this still remains our

best estimate. Pacifici et al’s (2013) database gave a much shorter generation length of

5.2-5.6 years for bats in Aotearoa New Zealand, but this was considered an underestimate as

it was extrapolated from bat species in other countries. Recalculation of the generation length
using Equation 1 in Pacifici et al. (2013) and modern data suggests a generation length of

8.67 years for all Aotearoa New Zealand taxa. However, marking studies in Aotearoa

New Zealand are yet to record maximum longevity, because the oldest bats were marked as
adults and many of these individuals are still alive. The oldest known-age marked female
long-tailed bat breeding in the Eglinton valley was at least 24 years old, since it was banded as
a breeding adult (O’'Donnell & Borkin 2021), and in the longest running tagging study of lesser
short-tailed bats (Mystacina tuberculata), numerous bats tagged as adults in the first 2 years of
the study are still alive, 16 years later (M. Pryde, unpubl. data). Recent modelling suggests that
long-tailed bats can live for >30 years (Colchero et al. 2019). Thus, the panel considered that
the generation length was underestimated using Pacifici et al’s (2013) calculation. Therefore,
the assessments were made over 36 years (three generations).

Assessment criteria and categories are interpreted in the context of scientific evidence
(e.g. population monitoring) and expert understanding of the ecology of each taxon/order
(e.g. natural population fluctuations), and the NZTCS manual requires that a precautionary
approach is applied where a taxon is on the border of two possible threat categories,
resulting in the higher threat category being chosen. Notes from the expert panel meeting
and rationale for the reclassification of taxa have been summarised in the present report.
Full details can be found online on the assessment page for each taxon on the NZTCS

website (https://nztes.org.nz/reports/1082).
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2. Summary

This report presents the conservation status of all six known taxa of bats in Aotearoa

New Zealand. It is the latest update in a regular series of reassessments of the conservation
status of bat taxa in Aotearoa New Zealand (Hitchmough 2002; Hitchmough et al. 2007,
O’Donnell et al. 2010, 2013, 2018), using the criteria specified in the NZTCS manual
(Townsend et al. 2008).

The conservation status of all six taxa has remained the same since the previous assessment
in 2017 by O’Donnell et al. (2018) (Table 1). In total, three taxa were assessed as being
Threatened, one as At Risk and one as Non-resident Native - Vagrant. One further taxon
was assessed as Data Deficient (i.e. insufficient information is available to assess its
conservation status).

Table 1. Comparison of the status of bat taxa in Aotearoa New Zealand assessed in 2002 (Hitchmough 2002), 2005
(Hitchmough et al. 2007), 2009 (O’Donnell et al. 2010), 2012 (O’Donnell et al. 2013), 2017 (O’Donnell et al. 2018) and
2022 (this report).

CONSERVATION STATUS 2002 2005 2009 2012 2017 2022
Data Deficient 1 1 1 1 1 1
Threatened — Nationally Critical 1 1 1 1
Threatened — Nationally Endangered 3 2 1 2

Threatened — Nationally Vulnerable 1 1 2 1 1 1
Threatened — Nationally Increasing* 1 1
At Risk — Declining 1 1 1 1
At Risk — Naturally Uncommon 1

Non-resident Native — Vagrant 1 1 1 1
Total 6 4 7 7 6 6

* The status At Risk — Recovering A defined in Townsend et al. (2008) and used in 2017 has been renamed
Threatened — Nationally Increasing in this assessment following Michel (2021).
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Threats to bats in Aotearoa New Zealand

Long-tailed and both lesser and greater short-tailed bats are subject to similar threats, namely
habitat loss, habitat degradation, disturbance and the impacts of introduced predators
(O’Donnell et al. 2010). Lesser short-tailed bats are also at some risk of primary or secondary
poisoning from some of the anticoagulant toxins that are used in pest control if they are used
incorrectly or in sensitive locations (Dennis & Gartrell 2015). Recent studies have indicated
that effective predator control can reverse the declines in both long-tailed and lesser short-
tailed bats, at least in cool forests (O’Donnell et al. 2011, 2017; Edmonds et al. 2017). However,
the number of locations where intensive predator control is being undertaken to protect bats
remains small and, in the absence of effective predator control, populations are likely to be
declining at rates of 5-9% each year (Pryde et al. 2005, 2006).

While the loss of habitat and felling of forests on a large scale mainly occurred historically,
some habitat loss and fragmentation is ongoing and, in some cases, is intensifying due to an
increase in the scale and frequency of major infrastructure projects in bat habitats. For example,
there are recent examples of the potential loss of significant long-tailed bat habitats for rural
subdivisions (Pryde 2022), refuse sites (Thurley 2022), large roading projects (O’Donnell 2014)
and wind farms (Thurley 2021) - and in some areas, there are examples of trees being felled
with bats being killed. These threats are especially relevant to the survival of long-tailed bats,
which use riparian habitats that are under threat in some parts of the country and are under

pressure from logging in plantation forests, particularly in the North Island (Borkin et al. 2011).

There has been a significant increase in the number of proposed wind farms in Aotearoa

New Zealand (Zhang et al. in press). Installation of additional wind turbines would heighten
the risk of collisions when placed where bats are present. There has been widespread
international research on the significant effects of wind farms, which kill numerous bat species
wherever they occur (Barclay et al. 2007; Baerwald et al. 2008; Cryan & Barclay 2009; Grodsky
et al. 2011; Arnett & Baerwald 2013; Roscioni et al. 2013). Direct causes of fatalities include
collisions with the towers and blades, and barotrauma (injuries caused by the increased air
pressure) (Cryan & Barclay 2009). Bats may also be attracted to wind turbines to investigate if
they are a potential roost because the tower produces an echo signature that is similar to that
of a tree (Cryan et al. 2014).

Another emerging threat is the recent spread of the soil-borne pathogen Phytophthora
agathidicida in the northern North Island, which has resulted in the loss of kauri (Agatha
australis) (Bradshaw et al. 2020). These trees are primary roosts for both long-tailed and lesser
short-tailed bats in this region (Daniel 1979; Alexander 2001).

There is concern that a warming climate will increase the predation pressure on bats by
introduced predators, particularly rats (Rattus spp.). Research suggests that a warming climate
will lead to increases in both the frequency and volume of mast seeding events that drive

rat irruptions (Richardson et al. 2005). This, along with predicted increases in occupancy of
higher altitudes by rats (Walker et al. 2019), means that there will be fewer cool forest locations
where bats will be less exposed to high levels of predation pressure from rats. This also means
that there will be higher rat abundance with higher predation pressure on bats for longer
periods across all altitudes and forest types. Additionally, increased rat densities would likely
result in an increased intensity and frequency of vertebrate pesticide use, increasing the risk
of non-target exposure and any unknown long-term effects of this on the health of bats in

Aotearoa New Zealand, potentially increasing the risk of death (Dennis 2019).

Other climate change effects are more speculative. For example, an increased frequency of
storm events may result in more wind-throw events, resulting in an increased mortality of
tree roosts; more frequent mast seeding may influence the longevity and senescence of forest
trees; and drought events, particularly in the northernmost forests, could potentially reduce

food availability.
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4.1.2

4.1.3

Conservation status of all known bat taxa
in Aotearoa New Zealand

Species accounts

Long-tailed bat (Chalinolobus tuberculatus)

Long-tailed bat populations are declining at a rate of 5-9% per annum, equating to an 84-96%
decline over three generations (estimated as 36 years), in places where their predators are

not managed to very low levels (Pryde et al. 2005, 2006). Although population declines have
been reversed in the Eglinton and Whirinaki forests through intensive predator management
(O’Donnell et al. 2017; S. Wills, DOC Murupara Office, pers. comm.), there is no intensive
predator control throughout most of the species’ range and populations are considered to

be declining. Furthermore, colonies in the Maruia, Pureora and Whareorino forests appear to
be continuing to decline despite intensive management (L. Bridgman, DOC, pers. comm,;

M. Pryde, unpubl. data). Long-tailed bat colonies have large ranges, and radio-tracking studies
are revealing that some predator control areas are not large enough to protect bats roosting
throughout the area that is used by their entire colony (e.g. Pelorus and Pureora forests;
Dennis 2022a; M. Pryde, unpubl. data).

Although new surveys for long-tailed bats regularly obtain new records and the species
appears to be widespread, the health and survival of these populations is unknown, and the
colonies that are found appear to be small (e.g. Griffiths et al. 2021; Dennis 2022b). Long-tailed
bats are also highly mobile, with straight-line distances between roosts and foraging grounds
of 10km to >25km. Single colonies range over more than 150 km?, and the same bats can be
recorded across a wide range, even in one night, which can give a false sense of abundance
(O’Donnell 2001; Davidson-Watts Ecology (Pacific) Ltd 2019). However, this mobility cannot
be interpreted as an ability to move and adapt to new roosting sites because colonies show
strong roost site fidelity, needing to return to their traditional roosting areas each morning
(O’Donnell & Sedgeley 2006). We have assumed that long-tailed bat populations are declining
at a similar rate across the species’ range, largely because unmonitored populations are

exposed to the same or worse threats as populations at monitored sites.

Northern lesser short-tailed bat (Mystacina tuberculata aupourica)

The northern lesser short-tailed bat is one of three subspecies of lesser short-tailed bat.

It is largely represented by only one secure population on predator-free Te Hauturu-o-Toi/
Little Barrier Island, where the population is thought to number > 2000 bats. A small remnant
of the previously extensive Omahuta-Puketl population was rediscovered in 2019, but only

c. 300 bats are present and the subspecies is likely declining without predator management
over most of its range (C. Vestena, DOC Pewhairangi/Bay of Islands Office, pers. comm.).
Surveys in recent years have failed to find these bats in two other forest blocks where they had

previously been observed (Warawara and Waipoua).

Central lesser short-tailed bat (Mystacina tuberculata rhyacobia)

Found in the central North Island, the central lesser short-tailed bat is the most widespread
and numerous subspecies of lesser short-tailed bat. The sum of the most recent roost counts
at five managed sites exceeded 15000 bats, and predator management at several key sites in

Whirinaki, Pureora and Rangataua is likely maintaining or increasing numbers. The annual
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4.1.4

4.1.5

4.1.6

4.2

survival of adult females in the Pureora predator control area is > 80%, but the status of other
populations with recent records in Raukiimara, North Taranaki and Kaimanawa is unknown.
There are no recent records for populations on the Mamaku Plateau and in Whanganui
National Park, although lesser short-tailed bat populations may persist in these areas.
Extensive surveys in the Tararua Range indicate that lesser short-tailed bats may now be
locally extinct there.

Southern lesser short-tailed bat (Mystacina tuberculata tuberculata)

The southern lesser short-tailed bat has been reduced to just three known populations in

the South Island, which remain localised and vulnerable. Recent surveys following a series

of rat irruptions have failed to find these bats in the Oparara Basin (M. Pryde, unpubl. data),
where they were last recorded in the mid-2000s. One population in the Eglinton valley has
increased from c.300 to >4000 individuals following c.15 years of intensive predator control
(R. Jackson, DOC Te Anau Area Office, pers. comm.). However, maintaining this gain is
dependent on predator management being sustained and remaining effective (Edmonds et al.
2017). A second population on Codfish Island/Whenua Hou is thought to be stable following
the eradication of rats from the island in 1998. However, this observation is anecdotal because
no monitoring has been undertaken since the eradication, and the status of this population is
dependent on maintaining effective island biosecurity systems and monitoring so that pests
do not reinvade. A third population that has only recently been discovered in the Murchison
Mountains appears to be very small (c. 300 bats) and is likely declining (Jackson 2020).

Greater short-tailed bat (Mystacina robusta)

Greater short-tailed bats were last seen on Taukihepa/Big South Cape Island in the southern
Tit1/Muttonbird Islands in 1967 following an invasion by rats (O’Donnell et al. 2010).
However, short-tailed bat-like calls were recorded on Putauhina Island in 1999 following
anecdotal sightings of bats after the commencement of systematic rat eradications on the
islands. Anecdotal reports have continued, but the presence of bats has not been confirmed
after a series of brief trips to the islands between 1999 and 2017. It was previously thought that
lesser short-tailed bats were also present on the southern Titl/Muttonbird Islands. However,
recent DNA analyses have shown that historic specimens from this location were all greater
short-tailed bats despite their relatively small body sizes (Oldfield 2020).

Little red flying fox (Pteropus scapulatus)

Sightings of little red flying foxes, an Australian species, have been restricted to one confirmed
record of vagrants in Hamilton in 1927-1929 (O’Donnell et al. 2010).

Assessments

Taxa were assessed according to the criteria of Townsend et al. (2008) and have been grouped
in Table 2 by conservation status and then alphabetically by scientific name. The IUCN
category is listed alongside the NZTCS listing. Data Deficient appears at the top of the list.
Categories are then ordered by degree of loss, with Threatened at the top and Non-resident
Native at the bottom. Brief descriptions of the NZTCS categories and criteria for assessments
are provided in section 4.3. See Townsend et al. (2008), Michel (2021) and Rolfe et al. (2021)
for details.

The full data for the assessments listed in Table 2 can be viewed and downloaded

at https://nztcs.org.nz/reports/1082.
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4.3

NZTCS categories, criteria and qualifiers

Full details of the criteria and qualifiers included in Table 2 can be found in Rolfe et al. (2021).

Summary definitions for the categories are presented below.

Data Deficient

Taxa that cannot be assessed due to a lack of current information about their distribution

and abundance. It is hoped that listing such taxa will stimulate research to find out the true

category (for a fuller definition, see Townsend et al. (2008)).

Threatened

Taxa that meet the criteria specified by Townsend et al. (2008) for the categories
Nationally Critical, Nationally Endangered and Nationally Vulnerable.

NATIONALLY CRITICAL

A —very small population (natural or unnatural)

A(l) <250 mature individuals

A(2) <2 sub-populations, <200 mature individuals in the larger sub-population

A(3) Total area of occupancy <1ha (0.01km?)

B - small population with a high ongoing or forecast decline of 50-70%
B(l) 250-1000 mature individuals
B(2) <5 sub-populations, 300 mature individuals in the largest sub-population

B(3) Total area of occupancy <10 ha (0.1km?)

C - population (irrespective of size or number of sub-populations) with a
very high ongoing or forecast decline of >70%

C Predicted decline >70%

NATIONALLY ENDANGERED

A — small population that has a low to high ongoing or forecast decline of 10-50%
A() 250-1000 mature individuals

A(2) <5 sub-populations, <300 mature individuals in the largest sub-population

A(3) Total area of occupancy <10 ha (0.1km?)

B - small, stable population (unnatural)
B(l) 250-1000 mature individuals
B(2) <5 sub-populations, £300 mature individuals in the largest sub-population

B(3) Total area of occupancy <10 ha (0.1km?)

C - moderate population and high ongoing or forecast decline of 50-70%
C() 1000-5000 mature individuals
C(2) <15 sub-populations, <500 mature individuals in the largest sub-population

C(3) Total area of occupancy <100 ha (1km?)

New Zealand Threat Classification Series 41
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NATIONALLY VULNERABLE
A - small population (unnatural), increasing >10%
A1) 250-1000 mature individuals

A(2) <5 sub-populations, <300 mature individuals in the largest sub-population

A(3) Total area of occupancy <10 ha (0.1km?)

B - moderate population (unnatural), stable #10%
B(1) 1000-5000 mature individuals
B(2) <15 sub-populations, <500 mature individuals in the largest sub-population

B(3) Total area of occupancy <100 ha (1 km?)

C — moderate population and population trend that has a low to high
ongoing or forecast decline of 10-50%

C(1) 1000-5000 mature individuals
C(2) <15 sub-populations, <500 mature individuals in the largest sub-population

C(3) Total area of occupancy <100 ha (1 km?)

D — moderate to large population and moderate to high ongoing
or forecast decline of 30-70%

D() 5000-20000 mature individuals

D(2) <15 sub-populations, <1000 mature individuals in the largest sub-population

D(3) Total area of occupancy <1000 ha (10 km?)

E - large population and high ongoing or forecast decline of 50-70%
E() 20000-100000 mature individuals
E(2) Total area of occupancy <10 000 ha (100 km?)

NATIONALLY INCREASING
This is a new name and category for At Risk - Recovering A of Townsend et al. (2008).

Taxa that have undergone a documented decline within the last 1000 years to a population
size of 1000-5000 mature individuals or a total area of occupancy of <100 ha (1km?) and now
have an ongoing or predicted increase of >10% in the total population or area of occupancy,
taken over the longer of the next 10 years or three generations.

Taxa that are increasing but have a population size of <1000 mature individuals (or a total area
of occupancy of <10 ha) are listed in one of the other Threatened categories, depending on

their population size (for more details, see Townsend et al. (2008)).

At Risk

DECLINING

A — moderate to large population and low ongoing or forecast decline of 10-30%
A(l) 5000-20000 mature individuals

A(2) Total area of occupancy <1000 ha (10 km?)

O'Donnell et al. 2023 - Conservation status of bats in Aotearoa New Zealand, 2022



B - large population and low to moderate ongoing or forecast decline of 10-50%
B(1) 20000-100000 mature individuals
B(2) Total area of occupancy <10 000 ha (100 km?)

C - very large population and low to high ongoing or forecast decline of 10-70%
C() >100000 mature individuals
C(2) Total area of occupancy >10 000 ha (100 km?)

RELICT

Taxa that have undergone a documented decline within the last 1000 years and now occupy
<10% of their former range and meet one of the following criteria:

A 5000-20 000 mature individuals; population stable (+10%)

B >20 000 mature individuals; population stable or increasing at >10%

The range of a relictual taxon takes into account the area currently occupied as a ratio of
its former extent. Relict can also include taxa that exist as reintroduced and self-sustaining
populations within or outside their former known range (for more details, see Townsend

et al. (2008)).

NATURALLY UNCOMMON

Taxa whose distributions are confined to a specific geographical area or which occur within
naturally small and widely scattered populations, where these distributions are not the result of
human disturbance.

Not Threatened

Resident native taxa that have large, stable populations.

Introduced and Naturalised

Taxa that have become naturalised in the wild after being deliberately or accidentally

introduced into Aotearoa New Zealand by human agency.

Non-resident Native

Taxa whose natural presence in Aotearoa New Zealand is either discontinuous (Migrant) or
sporadic or temporary (Vagrant), or which have succeeded in recently (since 1950) establishing

a resident breeding population (Coloniser).

MIGRANT

Taxa that predictably and cyclically visit Aotearoa New Zealand as part of their normal life cycle

(a minimum of 15 individuals known or presumed to visit per annum) but do not breed here.

VAGRANT

Taxa whose occurrences, though natural, are sporadic and typically transitory, or migrants with
fewer than 15 individuals visiting Aotearoa New Zealand per annum.

COLONISER

Taxa that would otherwise trigger Threatened or At Risk categories because of their small
population sizes, have arrived in Aotearoa New Zealand without help from humans and have

been successfully reproducing in the wild only since 1950.

New Zealand Threat Classification Series 41 15
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