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SUMMARY
This Review provides an inventory and risk analysis framework for the management of
introduced vertebrate and invertebrate animals within the Tasmanian Wilderness World
Heritage Area (TWWHA). Introduced micro-organisms including pathogens are considered
in the TWWHA Wildlife Disease Strategy (Philips and Driessen 2008). This review is
consistent with the overarching objectives of the Tasmanian Biosecurity Strategy.
The Tasmanian Wilderness World Heritage Area (TWWHA) is an area of 1.38 million
hectares, or approximately 20% of Tasmania. The TWWHA is of immense importance for
nature conservation in the State, especially as the region remains in a relatively undisturbed
state. The presence of introduced species represents one of the most significant widespread
anthropogenic impacts on the integrity of the TWWHA. Overall, the TWWHA is
characterised by a low diversity and abundance of introduced animals, and by the freedom of
the majority of the area from significant impacts of introduced animal species.
Currently there are 25 species of introduced vertebrate (8 mammals, 12 birds and 5
freshwater fish) recorded from the TWWHA. Of these, only five species appear to have
established a significant presence in the TWWHA: the Cat, European Rabbit, Sugar Glider,
Common Starling, and Brown Trout. Forty five species of introduced invertebrate have been
recorded from the TWWHA, including 37 non-marine species, and eight marine (noncryptogenic) species. A further ten marine cryptogenic species (region of origin uncertain
and possibly introduced) have also been recorded. The majority of introduced non-marine
invertebrates in the TWWHA are confined to circumscribed localities of human disturbance,
and only four species appear to be widespread within the TWWHA: the Honeybee,
European Wasp, Large Earth Bumblebee, and Hedgehog Slug. All documented introduced
marine invertebrates have a restricted distribution within the Port Davey/Bathurst Harbour
estuary. This restricted distribution of marine introduced animals relates to the small marine
areas in the TWWHA and the locations of surveys to date.
Our knowledge of the impacts of introduced animals on the conservation values of the
TWWHA is limited to a few species. Furthermore, the evidence for impacts of these species
tends to be circumstantial rather than the result of rigorous investigation. Evidence for
widespread and significant impacts of an introduced animal is most persuasive for Brown
Trout (impacts on native fish and invertebrates). Impacts have also been documented in the
TWWHA for European Rabbits (preventing regeneration of native vegetation), Common
Starlings (usurping nest hollows), European Wasps (predating on the threatened Ptunarra
Brown Butterfly), Honeybees (reduction in nectar and pollen resource in native leatherwood
forests), Goats (browsing pressure on native vegetation), and Superb Lyrebirds (impacts on
the ecology of the forest floor).
We use risk analysis to rank introduced animals for management within the TWWHA. We
apply a risk analysis to (a) introduced animals present in Tasmania but not recorded from
the TWWHA, and (b) introduced animals already established in the TWWHA.
Six introduced animals (two vertebrates and four invertebrates) present in Tasmania but not
recorded from the TWWHA are ranked Moderate or higher risk to the TWWHA;
Extreme risk: European Red Red Fox; High risk: English Wasp, Pacific Oyster, Northern
Pacific Seastar, and European Shore Crab; Moderate risk: European Carp.

i

Fifteen introduced animals already recorded in the TWWHA were ranked as Moderate or
higher risk to the TWWHA; Extreme risk: Brown Trout, Redfin Perch, New Zealand
Screw Shell, toxic dinoflagellate Gymnodinium catenatum; High risk: European Wasp, Superb
Lyrebird, echinoderm Centrostephanus rodgersii (note: this is a native species that has
increased its range); Moderate risk: Cat, Goat, European Rabbit, Dog, Rainbow Trout,
Common Starling, Large Earth Bumblebee, feral Honeybee.
The prospects of eradication of an introduced animal rapidly diminish once a species
becomes established and spreads beyond a narrow point of entry. Therefore avoiding an
introduction in the first place is always preferable to attempts at eradication and on-going
management and control. There are no physical barriers between the TWWHA and the rest
of Tasmania and preventing the introduction of novel introduced animals to the TWWHA
effectively starts at State borders. The principal pathways for incursion of introduced animals
into the TWWHA include the main disturbance corridors (roads and tracks), movement of
escaped pets and livestock into the TWWHA from adjacent land, the coastal fringe via
recreational and commercial shipping, and the single airstrip at Melaleuca.
Preventing the inadvertent and intentional transport of introduced animals into the
TWWHA by the public is achieved through a combination of legislative restrictions and
penalties, on-going public education on the threats posed by introduced animals and the
penalties for illegal movement of some animals, and by the public acting responsibly.
Key aspects to the early detection and management of introduced animal incursions into
Tasmania and the TWWHA are surveillance, reporting, and coordinated action. Surveillance
may be targeted (Quarantine services at State borders, and monitoring of high-profile target
species) or passive. Most surveillance data on introduced animals in Tasmania comes from
passive surveillance by members of the public engaged in their normal activities. Passive
surveillance is generated by an informal Introduced Animal Alert Network, a network involving
the general public and special interest groups, land managers, and Government authorities
with responsibility for managing introduced animals.
A framework for managing introduced animals, including keys principles is provided. Current
and on-going management actions in the TWWHA are summarised in the Appendix.
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1.0

INTRODUCTION

The Tasmanian Wilderness World Heritage Area (TWWHA) is an area of 1.38 million
hectares, or approximately 20% of Tasmania. The TWWHA is located in the western half of
Tasmania, and is a high-rainfall, rugged, glacially formed mountainous region dominated by
moorland, rainforest, sclerophyll forest and woodland, alpine and sub-alpine environments,
and freshwater habitats (rivers, streams and lakes). In addition to terrestrial and freshwater
habitats, the TWWHA also encompasses small areas of marine and estuarine habitats
including the south-eastern part of Macquarie Harbour, the Port Davey/Bathurst Harbour
estuary, and New River Lagoon.

Figure 1: Map of Tasmania including the TWWHA boundary.
The TWWHA was initially inscribed on the international World Heritage List in 1982 with
an expanded area nominated in 1989, as being ‘a place of outstanding universal value forming
part of the natural and cultural heritage of the world community’ (Anon 1989). The
TWWHA is of immense importance for nature conservation in the State, especially as the
region remains in a relatively undisturbed state. However, despite the absence of many
obvious signs of humans, and specifically European impacts, the TWWHA has not escaped
the presence of humankind unscathed. One of the most significant human impacts is the
presence of introduced species, both vertebrate and invertebrate, throughout much of the
area.
1.1

Definition of an ‘introduced animal’

An introduced animal is defined as any species of animal that is not native to an area. In the
present review, the term introduced animal refers only to those non-native animals that
have established self-sustaining populations in the wild in Tasmania. Non-native animals that
have not established wild populations are referred to as ‘domestic’ animals (e.g. cows,
horses, sheep, most aquarium fish, and most aviary birds). Animals which are native to
mainland Australia but which do not naturally occur in Tasmania (Laughing Kookaburra,
Superb Lyrebird, and Sugar Glider) also come under the heading of introduced animals.
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Usually, although not invariably, an introduced animal is brought in by human agency, either
intentionally or by accident. All forms of human transport can lead to animals being
inadvertently introduced. Animals can be transported by or on people, on foodstuffs, on
other animals (such as parasites of pets, crops and stock), and on or inside the various
vehicles of transport. As the ability for humans to traverse the globe has increased with
technological innovations over the last one hundred years, the potential for non-native
animals to be carried around the globe has also increased enormously.
Many more non-native animals are brought into a country than go on to survive, establish
and breed. The new environment may be too hot and dry, or too cold and wet, or there
may not be the right sort of food or shelter. Frequently an introduced species is unable to
establish due to predation pressures from native species, or to the presence of novel
pathogens to which the species has no developed immunity. In addition, non-native animals
are very often brought in such small numbers (sometimes a single individual) that they are
unable to establish and breed, despite suitable habitat and conditions.
Many introduced animals are species with a wide environmental tolerance coupled with a
well developed capacity to spread and establish in new areas. Included under this heading are
the many highly invasive species with a distribution spanning several continents (e.g.
Common Starlings, Honeybees). Alternatively, an introduced animal may be a species with a
relatively narrow environmental range, but for which the new country of introduction
provides a close match to its original range. In the case of Tasmania, the island’s cool
temperate climate makes it particularly vulnerable to the establishment of introduced
animals from cool and temperate areas elsewhere in the world. Exotic species from tropical,
very-high latitudes or desert regions may be less likely to establish in Tasmania, particularly
in the high-rainfall western parts of the State including the TWWHA.
Since European settlement, a number of introduced animals have been intentionally brought
into Tasmania for a variety of purposes. Examples include European Rabbits and Pacific
Oysters brought in as a source of food, Trout as a recreational fishery, and Honeybees for
apiculture. Occasionally an introduced animal may establish on the first attempt at
introduction. More frequently, an introduced animal is imported several times before the
species gains a foothold and goes on to establish and spread.
Introduced animals can impact on natural values in a number of ways, including competition
with native species for food, predation and browsing on native species, the transmission of
diseases and parasites, and direct damage to natural habitats. The impacts of introduced
animals can be very subtle and involve small shifts in native species composition or slight
effects on the physical environment. Alternatively, the effects of an introduced animal may be
strikingly obvious and involve major impacts on the physical environment or habitat (e.g. soil
erosion, overgrazing or browsing) and on the composition and abundance of native species.
The effects of introduced animals are frequently cumulative, with the disturbance caused by
one introduced species (e.g. European Rabbit) allowing the establishment of a secondary
species (e.g. invasive weeds) leading to a compounding of the overall impacts of invasion.
Introduced animals can also impact on the perceptions of an area as undisturbed or
‘pristine’. Thus the presence of introduced animals can diminish visitor enjoyment of a
wilderness area such as the TWWHA, and can also impact markedly on the perception of
the TWWHA as a place to ‘escape’ the ubiquitous signs of human presence. Conversely, in a
small number of instances, introduced species of long standing within the TWWHA may
2

possess a cultural or historical value, and be viewed by sections of the community as a
‘natural’ or desirable element in the landscape. Examples include Brown Trout which
provides a world class fishery and major tourism drawcard, and commercial apiary
(Honeybee) operations, some of which pre-date the listing of the south-west as a World
Heritage area and a have been in place for several generations.
1.2

Strategic context: the Tasmanian Biosecurity Strategy

Introduced animals are one component within the broader context of biosecurity issues
facing Tasmania. Biosecurity can be defined as the protection of primary industries, the
environment, and public well being from these biosecurity threats, and involves quarantine
measures, public education and awareness, surveillance, emergency preparedness, and the
on-going management of established pests and diseases (Anon 2006). Other aspects of
biosecurity include animal diseases, introduced plants (weeds), and genetically modified
organisms.
The Tasmanian Biosecurity Strategy (TBS) provides a cross-Government strategic approach
to managing biosecurity in Tasmania which is consistent with National and International
Biosecurity objectives and obligations (Anon 2006). The TBS details 11 outcomes through 58
strategic actions to provide an optimal biosecurity outcome for Tasmania. These include:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

Effective policy;
Clear roles and responsibilities;
A comprehensive and complementary legislation framework;
Plans of relevance to biosecurity;
Scientifically based decision making based on a risk analysis framework;
An effective quarantine barrier;
Surveillance and monitoring;
Emergency preparedness;
Effective partnerships between stakeholders;
Training and education;
Effective communication.

The present review operates within the overarching structure and objectives of the TBS.
Specifically, the present review relates directly to the following TBS outcomes:
Outcome 4: this review provides a background document for the management of
introduced animals within the TWWHA using principals consistent those set out in the TBS,
and will provide the basis for the development of an introduced animal management strategy
for the TWWHA;
Outcome 5: this review uses a risk analysis framework based on standard risk analysis
principals to rank introduced animals in terms of priorities for management within the
TWWHA;
Outcome 7: This review describes current surveillance activities for introduced animals in
Tasmania, and provides a detailed description of an informal Introduced Animal Alert Network;
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1.3

Review objectives

Previously there has been no coordinated approach to the management of introduced
animals in the TWWHA. The TWWHA Management Plan (Anon 1999) recommends the
development of management plans for introduced animals in order to: (a) minimise the
impacts of introduced animals on natural values and visitor enjoyment; (b) prioritise the
development and implementation of control programs; and (c) prevent, as far as possible,
further introductions of introduced animals.
To further these recommendations, the present review provides an overview of introduced
animals currently in the TWWHA, plus a risk analysis of these species for prioritising species
for management.
The specific objectives of the present review of introduced animals in the TWWHA are to:
1. Summarise the current knowledge base on introduced animals within the TWWHA,
including a list of species, their distribution and abundance;
2. Summarise the known impacts of introduced animals within the TWWHA;
3. Consider pathways for introduction and ways of preventing new introductions to
Tasmania and the TWWHA;
4. Describe current surveillance and reporting of introduced animals in Tasmania and
the TWWHA, and detail an informal Introduced Animal Alert Network for improved
reporting;
5. Employ a risk analysis framework to rank introduced animals in terms of priorities for
management within the TWWHA;
2.0

INTRODUCED ANIMALS OF THE TWWHA

Table 1 lists the introduced animals known to occur in the TWWHA and an indication of
their distribution and abundance. This list is based largely on species location records held
on the Natural Values Atlas database (DPIPWE). Species location records held on this
database are provided by DPIPWE and Parks and Wildlife Service staff and the general
public. In 1997 the TWWHA fauna program organised a survey of all field staff working in
the TWWHA to obtain records of where they had observed introduced animals. This
program greatly increased the number of introduced animal records on the Natural Values
Atlas, particularly for vertebrate species but also for European Wasps, Honeybees and Large
Earth Bumblebees.
Currently there are 25 species of introduced vertebrate (8 mammal, 12 birds, 5 freshwater
fish) recorded from the TWWHA (Table 1). This tally represents 57% of the total number
of introduced vertebrates recorded from Tasmania (n = 44 species; Driessen and Mallick
2003). Of these 25 introduced vertebrates in the TWWHA, five species have established a
significant presence in the TWWHA: the Cat, European Rabbit, Sugar Glider, Common
Starling, and Brown Trout.
There are currently 37 non-marine invertebrates recorded from the TWWHA (Table 1).
However the current inventory is likely to be a significant under-estimate of the full number
of introduced species, as invertebrates have not been well surveyed in Tasmania and the
TWWHA. Insects and their allies (Phylum Uniramia) dominate the introduced non-marine
invertebrate fauna of the TWWHA with 19 species, followed by annelid worms (8 species),
molluscs (8 species), and crustaceans and arachnids (1 species apiece) (Table 1). The
4

majority of introduced invertebrates in the TWWHA are confined to circumscribed
localities of human disturbance. However, four introduced non-marine species are known to
be widespread within the TWWHA: the Honeybee, European Wasp, Large Earth
Bumblebee, and Hedgehog Slug.
There are currently eight introduced marine animals (two bryozoans, two echinoderms, two
crustaceans, one mollusc and one chordate) plus a further ten cryptogenic species (five
cnidarians, four bryozoans, one crustacean) recorded from the TWWHA. All introduced
and cryptogenic marine species have a restricted TWWHA distribution within the Port
Davey/Bathurst Harbour estuary.
Table 1: Introduced animals currently recorded from the TWWHA as of September 2007.
Distribution information is based on location records held on the Natural Values Atlas
(NVA) and advice from RMC and PWS staff. Abundance information is based on subjective
anecdotal records from control exercises, surveys and/or observations by RMC and PWS
staff. Reference is the source of the introduced animal record and not necessarily the source
of information on their distribution or abundance.
Common
name/Taxon

Species

Distribution

Abundance

Source

Mammals
Cat

Felis catus

Widespread

Common

NVA

Goat

Capra hircus

Limited mostly to
highland areas

Rare

NVA

European Rabbit

Oryctolagus cuniculus

Central Plateau,
Strathgordon, Breaksea
Island

Locally
common

NVA

Black Rat

Rattus rattus

Limited to areas near
human disturbance

Uncommon

NVA

Fallow Deer

Dama dama

Limited to edge of
Central Plateau

Rare

NVA, Locke
(2007)

Sugar Glider

Petaurus breviceps

Widespread

Common

NVA

House Mouse

Mus musculus

Limited to areas near
human disturbance

Uncommon

NVA

Dog

Canis familiaris

Occasional records on
Central Plateau

Rare

Chris Emms,
PWS, pers.
comm. 2007

Menura
novaehollandiae

Limited but spreading
further into wet forests

Increasingly
common

NVA, Tanner
(2000)

Sturnus vulgarus

Limited to coastal areas,
islands and near human
settlements

Locally
common

NVA

Vertebrates

Birds
Superb Lyrebird
Common Starling
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Common
name/Taxon
Eurasian Skylark

Species

Distribution

Abundance

Source

Alauda arvensis

Vagrant records on
Central Plateau

Rare

NVA

Mallard

Anas platyrhynchos

Limited

Rare

NVA

Common
Pheasant

Phasianus colchicus

Limited

Rare

M. Pauza,
DPIPWE, pers.
comm. 2006

European
Goldfinch

Carduelis carduelis

Limited

Occasional
records of
winter flocks

NVA

European
Greenfinch

Carduelis chloris

Limited

Rare,
probably
vagrant

NVA

Feral Pigeon

Columbia livia

Limited, only one
record for TWWHA

Probably
absent

NVA

Laughing
Kookaburra

Dacelo novaeguineae

Limited to northern and
eastern margins of the
TWWHA but possibly
spreading

Rare but
possibly
increasing

House Sparrow

Passer domesticus

Limited to areas near
human settlement

Uncommon

NVA

Spotted Turtle
Dove

Streptopelia chinensis

Limited, only one
record for TWWHA

Probably
absent

NVA

Eurasian Blackbird

Turdus merula

Widespread

Rare

NVA

Fish
Brown Trout

Salmo trutta

Widespread

Common

Fulton (1990),
Davies et al.
(2009).

Rainbow Trout

Oncorhynchus mykiss

Limited

Locally
common

Fulton (1990),
Davies et al.
(2009)

Redfin Perch

Perca fluviatilis

Limited

Rare

Davies et al.
(2009)

Brook Trout

Salvelinus fontinalis

Limited

Locally
common

Fulton (1990),
Davies et al.
(2009)

Atlantic Salmon

Salmo salar

Limited

Rare

Fulton (1990),
Davies et al.
(2009)

Limited

Unknown

Blakemore (2000)

Invertebrates (non-marine)
Annelida
Annelid

Microscolex
phosphoreus
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Common
name/Taxon

Species

Distribution

Abundance

Source

Annelid

Aporrectodea
caliginosa

Limited

Unknown

Blakemore (2000)

Annelid

Eiseniella tetraedra

Limited

Unknown

Blakemore (2000)

Annelid

Lumbricus eiseni

Limited

Unknown

Blakemore (2000)

Annelid

Lumbricus rubellus

Limited

Unknown

Kingston (1985)

Annelid

Octolasion cyaneum

Limited

Unknown

Blakemore (2000)

Annelid

Lumbriculus variegatus

Limited

Unknown

A. Pinder, CALM
WA, pers. comm.

Annelid

Anisochaeta dorsalis

Limited

Unknown

Blakemore (2000)

Mollusca
Hedgehog Slug

Arion intermedius

Widespread

Locally
abundant

Smith and
Kershaw (1981)

Gastropod

Potamopyrgus
antipodarum

Limited

Can be
locally
common

Ponder et al.
(1988)

Gastropod

Deroceras
panormitanum

Limited

Unknown

Smith and
Kershaw (1981)

Gastropod

Deroceras reticulatum

Limited

Unknown

Smith and
Kershaw (1981)

Gastropod

Lehmannia nyctelia

Limited

Unknown

Kingston (1995)

Gastropod

Oxychilus cellarius

Limited

Unknown

Smith and
Kershaw (1981)

Gastropod

Cernuella vestita

Limited

Can be
locally
abundant

K. Bonham, pers.
comm. 2006

Leopard Slug

Limax maximus

Limited

Low

K. Bonham pers.
comm. 2006

Crustacea
Isopod

Porcellio scaber

Limited

Unknown

Kingston (1995)

Chelicerata
Spider

Diplocephalus cristatus

Limited

Unknown

Gray (1988), R.
Raven,
Queensland
Museum, pers.
comm. 2006

Cylindroiulus
latestriatus

Limited

Unknown

R. Mesibov pers.
comm. 2007

Uniramia
Millipede
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Common
name/Taxon
Millipede

Species

Distribution

Abundance

Source

Cylindroiulus brittanicus

Limited

Unknown

R. Mesibov pers.
comm. 2007

Millipede

Ophyiulus pilosus

Limited

Unknown

R. Mesibov pers.
comm. 2007

Centipede

Lithobius microps

Limited

Unknown

R. Mesibov pers.
comm. 2007

Springtail

Hypogastrura
denticulata

Limited

Unknown

Greenslade
(1998)

Springtail

Hydrogastrura
purpurescens

Limited

Unknown

Greenslade
(1998)

Coleopteran

Listronotus bonariensis

Limited

Unknown

DPIPWE
collection, New
Town

Coleopteran

Aphodius fimetarius

Limited

Unknown

Lawrence (1998)

Hemipteran

Myzus persicae

Limited

Unknown

Eberhard et al.
(1991)

Hemipteran

Rhopalosiphum
rufiabdominalis

Limited

Unknown

Greenslade and
Smith (1999)

Hemipteran

Sitobion sp.

Limited

Unknown

P. McQuillan pers.
comm., 2007, M.
Driessen pers.
comm. 2007

Hemipteran

Cimex lectularius

Limited

Unknown

M. Driessen pers.
comm. 2007

Honeybee

Apis mellifera

Widespread

Common

Mallick (2001)

Bumblebee

Bombus terrestris

Widespread

Common

Hingston et al.
(2002)

European Wasp

Vespula germanica

Widespread

Common

NVA

English Wasp

Vespula vulgaris

Limited, but may spread

Unknown

Matthews et al.
(2000)

Cabbage Moth

Pieris rapae

Limited

Unknown

McQuillan (1994)

Booklice

Lepinotus iniquilinus

Limited

Unknown

Hickman and Hill
(1978)

Booklice

Lepinotus patruelis

Limited

Unknown

Hickman and Hill
(1978)

Limited

Unknown

Sutton et al.
(2006)

Invertebrates (Marine)
Non-crytpogenic
Bryozoan
Bowerbankia gracilis
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Common
name/Taxon

Species

Distribution

Abundance

Source

Bryozoan

Bugula stolonifera

Limited

Unknown

Aquenal (2003)

Echinoderm

Astrostole scabra

Limited

Low

Aquenal (2003)

Echinoderm

Centrostephanus
rodgersii

Limited

Low

Edgar et al. (2006)

Pie Crust Crab

Cancer
novaezealandiae

Limited

Low

Furlani (1996),
Aquenal (2003)

Pill Box Crab

Halicarcinus
innominatus

Limited

Low

Furlani (1996),
Aquenal (2003)

New Zealand
Screw Shell

Maoricolpus roseus

Limited

Low

K. GowlettHolmes unpubl.
data, Aquenal
(2003), Bax et al.
(2003), Edgar et
al. (2006)

Chordate

Botrylloides leachi

Limited

Unknown

Sutton et al.
(2006)

Cryptogenic
Bryozoan

Aetea angunia

Limited

Unknown

Aquenal (2003),
Sutton et al.
(2006)

Bryozoan

Celleporella hyalina

Limited

Unknown

Aquenal (2003),
Sutton et al.
(2006)

Bryozoan

Conopeum seurati

Limited

Unknown

Aquenal (2003),
Sutton et al.
(2006)

Bryozoan

Membranipora
membranacea

Limited

Common

Furlani (1996),
Aquenal (2003)

Cnidarian

Turritopsis nutricula

Limited

Unknown

Aquenal (2003),
Sutton et al.
(2006)

Cnidarian

Bougainlvilia muscus

Limited

Unknown

Sutton et al.
(2006)

Cnidarian

Clytia cf. Johnstoni

Limited

Unknown

Sutton et al.
(2006)

Cnidarian

Obelia dichotoma

Limited

Unknown

Sutton et al.
(2006)

Cnidarian

Phialella quadrata

Limited

Unknown

Sutton et al.
(2006)

Crustacean

Leptochelia dubia

Limited

Low

Edgar et al. (2006)
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3.0

IMPACTS OF INTRODUCED ANIMALS IN THE TWWHA

The documented evidence for impacts of introduced animals in the TWWHA is limited to a
handful of species. Furthermore, the evidence for impacts of these species tends to be
circumstantial rather than the result of rigorous investigation, and further research is
required to quantify the on-going impacts of introduced animals in the TWWHA.
Evidence for widespread and significant impacts of an introduced species on natural values of
the TWWHA is arguably most persuasive for Brown Trout. Brown Trout are listed as a
threat to a number of threatened fish species listed on the Tasmanian Threatened Species
Protection Act 1995. In the TWWHA, they have been documented as causing or contributing
to a significant reduction in native fish populations such as the Pedder Galaxias and Clarence
Galaxias (Crook and Sanger 1997), as well as impacts on the abundance and behaviour of a
number of invertebrate taxa (Elvey 2002). Trout-free waters are scarce in Tasmania. In
particular, the apparent absence of permanent populations of Brown Trout from several
catchments within the TWWHA (Davies et al 2009) gives these catchments extremely high
conservation value, and contributes substantially to the criteria of integrity of the TWWHA
(Driessen and Mallick 2005)
Several other introduced animals have been documented as causing harm to native species
or other values in the TWWHA. European Rabbits have been shown to hinder the
regeneration of native plants in areas including the Central Plateau, Strathgordon and
Breaksea Island (J. Whinam, M. Driessen, and S. Harris DPIPWE, unpublished data). Starlings
may impact directly on the endangered Orange-bellied Parrot through the usurping of treehollow nest sites (M. Holdsworth, DPIPWE, pers. comm.). European Wasps have been
observed predating on the endangered Ptunarra Brown Butterfly and could potentially
impact on local populations where wasp numbers reach high levels (P. Bell, DPIPWE, pers.
comm.). Commercial Honeybees have been shown to decrease nectar and pollen in
leatherwood forests and in some areas may cause a decline in the abundance of native
insects and increase fruit set in Tasmanian Leatherwood (Mallick 2001; Mallick and Driessen
2009), while feral Honeybees have been recorded occupying Orange-Bellied Parrot nest
boxes (M. Holdsworth, DPIPWE, pers. comm.).
The browsing and trampling pressure from feral Goats can cause significant impacts on
susceptible plant species such the threatened Forest Germander, Teucrium corymbosum and
the endemic shrub Bushman’s Lace, Pimelea nivea (Harris and Wapstra 1999). Goats can also
exacerbate erosion in highland areas such as the Central Plateau Conservation Area (CPCA)
where degradation is extensive in some areas (M. Pemberton, DPIPWE, pers. comm.).
Erosion and damage to cliff edges caused by Goats is also a concern for areas of
geomorphological or archaeological value (Harris and Wapstra 1999). Superb Lyrebirds,
introduced to Tasmania in the 1930’s and 1940’s, cause significant disruption to the soil and
litter layer through scratching for food. In a Tasmanian study, fewer ferns and saplings were
found in forest-floor quadrats where Superb Lyrebirds occurred, presumably through the
snapping of saplings and ferns during the Superb Lyrebird’s search for food in the litter layer
(Tanner 2000). H. Wapstra (DPIPWE, pers. comm.) also observed Superb Lyrebirds
destroying the habitat of the endangered endemic Myrtle Elbow Orchid (Arthrochilus
huntianus subsp. nothofagicola).
The putative impact of feral Cats on native fauna is an example of a species which is widely
believed to have a profound effect on native fauna, but for which there is little documented
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evidence for impacts on prey species. Currently, there is no evidence that Cats pose an
immediate threat to the conservation status of any animal on mainland Tasmania or in the
TWWHA, although Cats have been implicated in the demise of some prey some species on
offshore islands (Dickman 1996). However there is concern about potential impacts of Cats
on the endangered Orange-Bellied Parrot in the event of Cat numbers increasing at breeding
sites at Melaleuca and Birches Inlet in the TWWHA. Furthermore, although Cats are not
currently known to threaten any native species, they may be having more subtle impacts on
the community structure of their prey.
The TWWHA has a relatively restricted area of true marine habitats, and the distribution of
introduced marine species in the TWWHA is correspondingly localised. However, the Port
Davey/Bathurst Harbour estuary forms a globally unique estuarine system with a very high
proportion of rare and endemic taxa with Gondwanan affinities which are potentially
vulnerable to incursions of introduced marine species (Edgar et al. 2007). While there is no
documented evidence for impacts in either Port Davey or Bathurst Harbour, two
introduced marine species have the potential to cause severe impacts on native biota.
Gymnodinium catenatum now occurs in Bathurst Channel and is a toxic dinoflagellate with the
potential to cause severe impacts on native planktonic species and higher trophic levels
through bio-accumulation and biomagnification of toxins (Edgar et al. 2007). The New
Zealand Screw Shell appears to have established a small population in Bathurst Channel and
has the potential to reach extremely high densities and may significantly alter the structure
and biodiversity of marine-floor communities (Edgar et al. 2007).
In addition to impacts on fauna, flora and geomorphological values, introduced animals can
impact either directly or indirectly on the wilderness experience of visitors to the TWWHA.
The most prevalent example of direct impacts on visitors is the unpleasant and disruptive
effects of European Wasps at tourist nodes and camp sites. Black Rats can also be a nuisance
in huts (T. Norris and P. Helleman, PWS, pers. comm.). The simple presence of introduced
species in an area can also exert an impact on the ‘wilderness experience’ of visitors in the
TWWHA. Examples include the sight of commercial apiaries along roadsides in the
TWWHA, the ubiquitous presence of feral Honeybees, and the increasing numbers of Large
Earth Bumblebees foraging on flowers throughout the TWWHA.
4.0

RISK ANALYSIS

A risk analysis framework is a formal process for assessing risk in a reasonably objective
manner that can be consistently applied across a range of scenarios. The Import Risk
Analysis (IRA) framework used by Biosecurity Australia is based on risk analysis principals
contained in the International Office of Epizootics (OIE) International Animal Health Code
2001 (http://www.oie.int). IRA’s are now standard procedure for Biosecurity Australia to
assess the potential risks of allowing entry of biological material from outside Australia.
The IRA framework can be readily modified to apply to the risks posed by introduced
animals. A risk analysis framework for introduced animal provides a formal and transparent
process for ranking species to determine priorities for management. An additional advantage
in using a risk analysis framework for introduced animals is that it facilitates an integration of
introduced animal management with similar frameworks used by Tasmanian and National
biosecurity strategies for introduced diseases and agricultural pests.
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The present Review uses an IRA framework for introduced animals based on the standard
OIE and Biosecurity Australia framework. The approach uses a series of probabilities (or
likelihoods) for key events during introduced animal incursions that are combined into a
single composite likelihood using a standard matrix (Table 2). The events typically
considered in the risk analysis of introduced animals include the following:
Likelihood of Entry (LOE): the probability (divided into six levels, negligible to extreme)
that an introduced animal will enter a specified area. Pathways of entry may be specified
at this step;
Probability of Establishment (POE): the probability (six levels, negligible to extreme) that
an introduced animal will establish a self-perpetuating breeding population;
Probability of Spread (POS): the probability (six levels, negligible to extreme) that an
introduced animal will spread away from its point of entry initial and establishment;
Consequences of Spread (COS): the potential impacts of the introduced animal on
biodiversity and conservation values, including six qualitative levels of consequence from
negligible to extreme (Table 3). The COS are estimated based on previous experience
of incursions elsewhere in Australia or overseas. Estimates of COS consider the
number of susceptible native species (threatened and non-threatened), and the level of
impacts (entire species, local populations, individuals).

Likelihood 1

Table 2. Matrix for combining descriptive likelihoods.

Extreme
High
Moderate
Low
Very Low
Negligible

Extreme
Extreme
High
Moderate
Low
Very Low
Negligible

High
High
Moderate
Low
Very Low
Negligible

Likelihood 2
Moderate Low

Low
Low
Very Low
Negligible

Low
Very Low
Negligible

Very Low

Negligible

Very Low
Negligible

Negligible

Once all relevant likelihoods have been estimated for a particular introduced animal, the risk
analysis includes the following steps. Using Table 2, the estimated Probability of Entry is
combined with the estimated Probability of Establishment, giving a Probability of Entry and
Establishment, which is then combined with the estimated Probability of Spread to give a
composite Probability of Entry, Establishment and Spread (PEES). The Probability of Entry,
Establishment and Spread is then combined with the Consequences of Spread using a
standard Risk Estimation Matrix (Table 4), giving a single descriptor summarising the risks of
entry, establishment and spread and the potential consequences of an introduced animal.
We applied a risk analysis approach to introduced animals in Tasmania to provide a priority
ranking of these species for management within the TWWHA. We used the following
inventories supplemented by recent additions and changes: Driessen et al. (2006) for
introduced vertebrates and invertebrates in Tasmania; Driessen and Mallick (2003) for
introduced vertebrates in the TWWHA; and Mallick and Driessen (2005) for introduced
invertebrates in the TWWHA.
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Table 3. Consequences to biodiveristy and other values.
Consequences to biodiversity and conservation values
Extreme

The impact of an introduced animal is likely to be extreme, including:
A significant impact on more than one non-threatened species such that the species are
likely to become threatened,
AND/OR
The conservation status of more than one threatened species would be worsened;
AND/OR
Severe and widespread impacts on geo-diversity values,
Life-threatening impacts to people.

High

The impact of an introduced animal is likely to be highly significant, including:
A significant impact on one non-threatened species such that the species is likely to become
threatened,
OR
A significant impact on more than one non-threatened species but without the species
necessarily becoming threatened,
OR
The conservation status of a single threatened species would be worsened;
AND/OR
Locally severe impacts on geo-diversity values;
AND/OR
Severe impacts on visitor safety.

Moderate

The impact of an introduced animal is likely to be significant, including:
Local population impacts on one or more non-threatened species, with more than one
population per species effected,
AND/OR
Local population impacts on one threatened species;
AND/OR
Widespread, moderate-level impacts on geo-diversity values;
AND/OR
Significant and widespread impacts on visitor enjoyment.

Low

The impact of an introduced animal is likely to be minor, including:
Local population impact on one or more non-threatened species, with a single
population per species effected;
AND/OR
Local, moderate-level impacts on geo-diversity values.
AND/OR
Local impacts on visitor enjoyment.

Very low

The impact of an introduced animal is unlikely to be recognised at the population level for
any species; however the introduced animal may impact on individual animals.

Negligible

The impact of an introduced animal is unlikely to be significant for populations or
individuals.
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Probability of entry,
establishment and
spread

Table 4. Risk estimation matrix.
Consequence to biodiversity and conservation values
Negligible Very low Low
Moderate
Extreme
Negligible
Very low Low
Moderate
High
Negligible
Very Low Low
Moderate
Moderate Negligible
Negligible Very Low Low
Low
Negligible
Negligible Negligible Very Low
Very Low Negligible
Negligible Negligible Negligible
Negligible Negligible
Negligible Negligible Negligible

High
High
High
Moderate
Low
Very Low
Negligible

Extreme
Extreme
Extreme
High
Moderate
Low
Very Low

We applied risk analysis to two categories of introduced animal. We used risk analysis to
rank the risks posed by introduced animals which currently occur in Tasmania but which do
not occur in the TWWHA (i.e. novel to the TWWHA). Here, the steps in the pathway
leading to incursion include entry to the TWWHA, establishment in the TWWHA, and
spread through the TWWHA.
We also used risk analysis to rank the risks posed by introduced animals already occurring in
the TWWHA. Because the initial entry and establishment of these species into the
TWWHA has already occurred, the probability of entry and establishment in the TWWHA
were both equal to 1.0. Therefore for introduced animals already recorded from the
TWWHA, risk analysis was based solely on the likelihood of spread within the TWWHA
and the consequences of spread. Furthermore, for these species we divided the likelihood of
spread within the TWWHA into (a) achieved spread (for introduced animals that have been
present in the TWWHA for some time and already spread through the area), and (b)
potential for further spread (for introduced animals that have established in the TWWHA in
more recent times and for which there is the potential for further spread through the area).
In calculating risk for these introduced animals, we used whichever was the higher estimate
of spread. Similarly, in assessing the Consequences of Spread, we considered both the
consequences of any achieved spread (i.e. consequences which may have already occurred),
as well as the consequences from any further potential spread within the TWWHA.
4.1

Introduced animals present in Tasmania but not in the TWWHA

A total of 44 introduced vertebrate animals have been recorded from Tasmania, including 21
birds, 13 mammals, nine freshwater fish and a single reptile (Driessen and Mallick 2003;
Driessen et al. 2006). Of these 44 species of introduced vertebrate, 18 species have so far
not been recorded from the TWWHA (Table 5). A provisional list of introduced
invertebrates in Tasmania includes over 350 species, the majority of which are pest species
associated with an introduced plant (Driessen et al. 2006). At present, only 44 species of
these introduced invertebrates have been recorded from the TWWHA (see Table 1),
leaving a very large number of candidate introduced invertebrates which occur elsewhere in
Tasmania but which have not yet spread to the TWWHA. Rather than apply risk analysis to
this large group of invertebrates, we used risk analysis to rank those introduced
invertebrates present in Tasmania but not recorded in the TWWHA which are listed as
being an Environmental Pest (Resource Planning and Development Commission 2003).
Table 5 lists all introduced vertebrates and environmental pest invertebrates present in
Tasmania but not recorded in the TWWHA, including potential source populations,
pathways for entry and potential impacts. Table 6 provides a summary of risk analyses. A
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total of six introduced animals (two vertebrates and four invertebrates) present in Tasmania
but not recorded from the TWWHA are ranked as Moderate or higher risk to the
TWWHA (Table 6).
The recently introduced European Red Fox (Extreme) appears to have established a
founder population in eastern Tasmania, and if this population becomes entrenched the
species is almost certain to spread throughout Tasmania including suitable lowland areas of
the TWWHA. While the density of European Red Foxes is likely to be lower in western
Tasmania compared to the eastern half of the State, the impacts of the species on
susceptible species in the TWWHA is nevertheless likely to be profound.
The English Wasp (High) was first detected in 1997 at the Warra Long-term Ecological
Research area in southern Tasmania and adjacent to the TWWHA (Matthews et al. 2000).
The species prefers cooler habitats than the established European Wasp and is extremely
widespread and reaches high densities in the beech forests of the south-island of New
Zealand, where it has had documented impacts on native birds and insects (Matthews et al.
2000). The detection of the species in undisturbed native forests in southern Tasmania
suggests that the English Wasp will eventually spread throughout similar habitats in the
TWWHA with potentially serious impacts on the native biota.
Three marine invertebrates (Pacific Oyster, Northern Pacific Seastar, European Shore Crab:
High) all occur elsewhere around the Tasmanian coastline, and could spread to Port
Davey/Bathurst Harbour estuary via natural dispersion (particularly the Northern Pacific
Seastar) or via translocation on recreational or commercial vessels. All three species have
the potential for significant impacts on native biota (Table 5).
European Carp (Moderate) were recently discovered in Lake Crescent and Lake Sorell in
Tasmania’s central highlands in 1995. Intensive attempts at eradication have been largely
successful, and it is likely that with persistence the species will eventually be fully controlled
(Diggle et al. 2004). The incursion of Carp into Lake Crescent and Lake Sorell is believed to
have been an intentional introduction, and illegal translocation of European Carp into
Tasmania and the TWWHA will remain a moderate but on-going risk.
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Table 5. All introduced vertebrates, and those introduced invertebrates listed as Environmental Pests, present in Tasmania but not recorded in the
TWWHA, including potential source populations, pathways for entry to the TWWHA, and potential impacts in the TWWHA.
Common name

Species

Potential
source
populations

Potential pathway of
entry to the
TWWHA

Potential impacts

In the TWWHA

Vertebrates
Mammals
European Red Fox

Vulpes vulpes

Establishing
population in
eastern Tas.

Natural spread

Severe predation on small and
medium-sized mammals and ground
nesting birds

Likely to establish through
much of the TWWHA

Ferret

Mustela furo

Escaped pets,
two feral
populations
eradicated in
Tas. (South
Arm, King
Island)

Transport by people

Established in New Zealand but not as
successful as the Stoat; occur in
pastoral habitats and forest fringe; prey
on ground nesting birds and native
small mammals; have the potential to
introduce disease

Lowland habitats in the
TWWHA may be suitable for
establishment

Pig

Sus scrofa

Escaped stock
(currently no
established feral
populations on
mainland Tas.)

Natural spread of
escaped stock, potential
for intentional
introduction for hunting

Wide range of habitats including open
and forested habitats; damages natural
habitats through wallowing and
rooting; an aggressive competitor for
food with native animals; may spread
disease including Phytophthora

Suitable habitat in low-altitude
areas of the TWWHA

Brown Rat

Rattus novegicus

Mainly urban
areas in
Tasmania

Accidental transport by
people

Prey upon native birds, reptiles (e.g.
skinks) and invertebrates, and have the
potential to introduce disease; tend to
occur around areas of permanent
human occupation, but may occur on
islands

Few established human
settlements in the TWWHA
where establishment likely

Brown Hare

Lepus capensis

Established feral
populations in
eastern Tas.

Natural spread

High densities may impact on native
food plants and cause erosion

Prefer open, dry and grassy
habitats; limited areas of
suitable habitat in the
TWWHA
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Common name

Species

Potential
source
populations

Potential pathway of
entry to the
TWWHA

Potential impacts

In the TWWHA

Birds
Emu

Dromaius novaehollandiae

Escaped or
released stock

Natural spread

No information on impacts; mainland
Emus occur in open forest, woodland,
coastal heath, coastal dunes, wetland
areas, tea tree plantations, and
occasionally in littoral rainforest

May be suitable habitat within
TWWHA for establishment

Chicken

Gallus gallus

Escaped or
released stock

Natural spread

Tend to occur on fringes of human
settlement; no information on impacts,
but could potentially disturb soil and
litter layer through foraging

Few sites in the TWWHA
where establishment likely

California Quail

Callipepla californica

Feral
populations on
King Island

Natural spread

No information on impacts; not known
why populations confined to offshore
islands

Potential habitat in the
TWWHA

Peafowl

Pavo cristatus

Feral
populations on
King and
Finders Islands

Natural spread

No information on impacts; not known
why populations confined to offshore
islands

Potential habitat in the
TWWHA

Turkey

Meleagris gallopava

Feral
populations on
Bass Strait
islands

Natural spread

No information on impacts; not known
why populations confined to offshore
islands

Potential habitat in the
TWWHA

Galah

Cacatua roseicapilla

Feral flocks in
south-eastern
Tas. since early
1900’s, have
spread to north
and east of Tas.

Natural spread

No information on impacts, but may
usurp nesting hollows; occur in open
habitats with scattered trees and
available water

No suitable habitat in the
TWWHA
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Common name

Species

Potential
source
populations
Feral population
in south-east
Tasmania

Potential pathway of
entry to the
TWWHA
Natural spread

Potential impacts

In the TWWHA

Little Corella

Cacatua sanguinea

No information on impacts, but may
usurp nesting hollows; occur in open
habitats with scattered trees and
available water

No suitable habitat in the
TWWHA

Long-billed Corella

Cacatua tenuirostris

Feral population
in south-east
Tasmania

Natural spread

No information on impacts, but may
usurp nesting hollows; occur in open
habitats with scattered trees and
available water

No suitable habitat in the
TWWHA

Reptiles
Long-necked
Tortoise

Chelodina longicollis

Escaped pets,
widespread in
Tasmania
(Rounsevell and
Swain 1993)

Transport by people

No documented impacts; very wide
range of freshwater habitats including
rivers, lakes, ponds and wetlands,
occurs up to 1100 m in natural range;
feeds on invertebrates

Suitable freshwater habitat
occurs in many areas of the
TWWHA

Freshwater fish
European Carp

Cyprinus carpio

Lakes Crescent
and Sorell (Tas)
now largely
eradicated,
interstate

Intentional introduction

Severe impacts on lake ecosystems,
native fish and nacro-invertebrates,
including threatened galaxids

Suitable habitat in TWWHA
for illegal stocking

Mosquito Fish

Gambusia holbrooki

Several
populations in
eastern
Tasmania,
interstate

Intentional introduction

Breeds rapidly and may out-compete
native fish species

Suitable habitat in TWWHA

Goldfish

Carassius auratus

Feral
populations in
dams and some
streams around
Tas.; releases
from aquariums

Transported by people;
aquarium releases;
sometimes used as live
bait

Poorly documented impacts on native
biota; may have similar impacts to
European Carp though less severe;
carries Goldfish ulcer Disease which
effects Salmonids

Suitable habitat in TWWHA
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Common name

Species

Potential
source
populations

Potential pathway of
entry to the
TWWHA

Potential impacts

In the TWWHA

Tench

Tinca tinca

Widespread in
coastal
drainages in
Tasmania

Intentional introduction

Populations tend to be localised;
limited effects on native biota

Suitable habitat in TWWHA

WARRA, edge
of TWWHA

Natural spread

Severe impacts on native bird and
insect species in southern New
Zealand; a cold adapted species with
the potential to spread widely in
Tasmania and to reach high densities
(Matthews et al. 2000)

Potential to spread widely in
the TWWHA including high
altitude areas

Cherax destructor

Widespread in
farm dams in
eastern and
northern
Tasmania and
Midlands

Intentional introduction

Potential to out-compete native
crayfish; impact on native freshwater
habitats as they destroy aquatic
vegetation, and increase turbidity;
potential to introduce disease

Suitable habitat in TWWHA
for illegal stocking

Asterias amurensis

Common
south-eastern
Tas.

Major impact on native fauna where
numbers reach high levels; Medium
Priority marine pest species (Hayes et
al. 2005)

Potential introduction to Port
Davey/Bathurst Harbour;
potential severe impacts on
estuary biota (Hayes et al.
2005)

Invertebrates (environmental pest)
Non-marine
English Wasp
Vespula vulgaris

Mainland Yabbie

Marine
Northern Pacific
Seastar

Could easily be
transported by currents,
3 month larval stage and
currents seasonally head
in the right direction
(see Centrostephanus);
transportation of eggs or
adults by boat hulls also
possible (CRIMP).
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Common name

Species

Potential
source
populations

Potential pathway of
entry to the
TWWHA

Potential impacts

In the TWWHA

Pacific Oyster

Crassostrea gigas

Central north,
south east and
south coasts

Intentional introduction
in 1950s for aquaculture
farming; subsequent
possible hull fouling and
ballast water

Reach very high densities and impact
on native species; Medium Priority
marine pest species (Hayes et al. 2005)

Possible introduction to Port
Davey/Bathurst Harbour;
potential impacts on estuary
biota

European Shore Crab

Carcinus maenas

Common east
and north coast
of Tas; absent
south and west
coasts; recently
in Derwent,
D’Entrecasteaux
Channel

Ballast water or bilge
water of smaller vessels;
natural spread via
advection of larvae
(Thresher 1997 )

Major impacts on native shellfish
populations; Medium Priority marine
pest species (Hayes et al. 2005)

Potential introduction to Port
Davey/Bathurst Harbour;
potential impacts on estuary
biota (Hayes et al. 2005)

European Clam

Corbula gibba

Derwent and
D’Entrecasteaux

Ballast water; also in
gear of interstate scallop
dredging boats

Can reach high densities and can
compete with native species for food
and space; Low Priority marine pest
species (Hayes et al. 2005)

Possible introduction to Port
Davey/Bathurst Harbour;
potential impacts on estuary
biota

Giant Fan Worm

Sabella spallanzanii

Central north
coast

Hull fouling and ballast
water

Found in shallow subtidal areas; can
reach high densities and impact on
native biota; Medium Priority marine
pest species (Hayes et al. 2005)

Possible introduction to Port
Davey/Bathurst Harbour;
potential impacts on estuary
biota

Asian Date Mussel

Musculista senhousia

Central north
coast

Ballast water

Highly adaptable, can tolerate low
salinities and oxygen levels; Medium
Priority marine pest species (Hayes et
al. 2005)

Possible introduction to Port
Davey/Bathurst Harbour;
potential impacts on estuary
biota
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Table 6. Risk analysis of all introduced vertebrates, and those introduced invertebrates
listed as Environmental Pests, present in Tasmania but not recorded in the TWWHA. LOE =
likelihood of entry, POE = probability of establishment, POS = probability of spread, PEES =
probability of entry, establishment and spread, COS = consequences of spread. Ext. =
extreme, Mod. = moderate, Neg. = negligible.
Species

Common name
LOE

Risk analysis: incursion into the TWWHA
POE
POS
PEES
COS
Risk

Vertebrates
Mammals
Vulpes vulpes
Mustela furo
Sus scrofa
Rattus novegicus
Lepus capensis

European Red Fox
Ferret
Pig
Brown Rat
Brown Hare

Ext.
V. Low
V. Low
V. Low
V. Low

Ext.
Mod.
High
Low
V. Low

Ext.
Mod.
High
V. Low
V. Low

Ext.
Mod.
V. Low
V. Low
V. Low

Ext.
Mod.
High
Mod.
Mod.

Ext.
Low
V. Low
Neg.
Neg.

Emu

Low

Mod.

Mod.

Low

Low

Neg.

Chicken
California Quail
Peafowl
Turkey
Galah
Little Corella
Long-billed Corella

V. Low
V. Low
V. Low
V. Low
V. Low
V. Low
V. Low

Low
V. Low
V. Low
V. Low
V. Low
V. Low
V. Low

V. Low
V. Low
V. Low
V. Low
V. Low
V. Low
V. Low

V. Low
V. Low
V. Low
V. Low
V. Low
V. Low
V. Low

Low
Low
Low
Low
Mod.
Mod.
Mod.

Neg.
Neg.
Neg.
Neg.
Neg.
Neg.
Neg.

Long-necked
Tortoise

Mod.

High

Mod.

Low

Mod.

V. Low

Freshwater Fish
Cyprinus carpio
Carassius auratus
Gambusia holbrooki
Tinca tinca

European Carp
Goldfish
Mosquito Fish
Tench

Mod.
Mod.
Low
Low

High
High
High
High

Mod.
Mod.
Mod.
Mod.

Low
Mod.
Low
Low

Ext.
Mod.
High
Low

Mod.
Low
Low
Neg.

Invertebrates
Non-marine
Vespula vulgaris
Cherax destructor

English Wasp
Mainland yabbie

High
Mod.

High
High

High
Mod.

High
Low

High
High

High
Low

Pacific Oyster
Northern Pacific
Seastar
European Shore
Crab
European Clam
Giant Fan Worm
Asian Date Mussel

High
High

High
High

High
High

High
High

High
High

High
High

High

High

High

High

High

High

Mod.
Low
Low

High
Mod.
Mod.

High
Mod.
Mod.

Mod.
Low
Low

Mod.
High
High

Low
Low
Low

Birds
Dromaius
novaehollandiae
Gallus gallus
Callipepla californica
Pavo cristatus
Meleagris gallopava
Cacatua roseicapilla
Cacatua sanguinea
Cacatua tenuirostris
Reptiles
Cheledonia longicollis

Marine
Crassostrea gigas
Asterias amurensis
Carcinus maenas
Corbula gibba
Sabella spallanzanii
Musculista senhousia
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4.2

Introduced animals present in the TWWHA

Table 7 lists all species of introduced animal recorded in the TWWHA, including priority
locations, known or potential impacts, and risk analyses for all species. A total of 15 species
were rated as moderate or higher risk; four mammals (Cat, Goat, European Rabbit and
Dog), two birds (Common Starling and Superb Lyrebird); three freshwater fish (Brown
Trout; Redfin Perch and Rainbow Trout); three terrestrial invertebrates (European Wasp,
Large Earth Bumblebee, and feral Honeybees); and three marine invertebrates (the
dinoflagellate Gymnodinium catenatum, the New Zealand Screw Shell and the echinoderm
Centrostephanus rodgersii) (Table 7).
Brown Trout (Extreme) are established through the majority of the TWWHA through
intentional introduction and natural spread, and trout-free waters and catchments are rare
in the TWWHA. Of all introduced animals recorded from the TWWHA, the evidence for
impacts on natural systems is most persuasive for Brown Trout. Brown Trout have been
documented as causing or contributing to a significant reduction in native fish populations
such as the Pedder Galaxias and Clarence Galaxias (Crook and Sanger 1997), as well as
impacting on the abundance and behaviour of a number of invertebrate taxa (Elvey 2002),
and are believed to influence the abundance of lake invertebrates, such as Anaspides, and
tadpoles (Cadwallder 1996). The principal invasive threat from Brown Trout is further
expansion into the 'south west corner' of the TWWHA (i.e. river catchments draining to the
coast between Macquarie Harbour and South East Cape), plus expansion beyond a number
of upper sub-catchment barriers (e.g. the Lake Norman and Ling Roth system which is
currently free of Brown Trout but could be illegally stocked) (Davies et al. 2009). The main
risk of trout expansion into the southwest catchments is from coastal migration from the
lower river systems and estuaries of the west coast and the southeast coasts (Davies et al.
2009). Why trout have not established in these catchments already is not well understood
but probably relates to factors such as high energy coastlines and limited areas of quality
spawning habitat. Large lagoons (e.g. New River Lagoon) may also be required to act as a
trap for passing migrants and to provide substantial food resources to support a population
to a critical size beyond which upstream movement and spawning is successful (Davies et al.
2009). For catchments in other parts of the TWWHA, the highest risk of trout spread is
likely to be from deliberate illegal or accidental stocking (Davies et al. 2009).
Redfin Perch (Extreme) is present in Lake Gordon immediately adjacent to the TWWHA,
and the passage of water through the McPartlan Pass Canal into Lake Pedder is a pathway
for further incursions of Redfin Perch into the TWWHA. Redfin Perch have also been
recorded several times in the Gordon River immediately below the Gordon Dam, mainly in
the reach below the dam in the vicinity of the junction of the Gordon with the Albert (i.e.
the first large pool/backwater habitat downstream of the dam which might provide refuge
from the high flows during peak releases). It appears that Redfin Perch have been leaking
from Lake Gordon via the power station for some time. However, there is no evidence of
the species having established outside the Gordon channel, possibly because the habitat in
the Gordon River is not ideal for Redfin Perch most of the time (ie. peak flows are
associated with high velocities, few backwater refuges, and minimal suitable bank habitat such
as macrophytes). The slow flowing, microphyte-lined reaches of the lower Gordon River
appears suitable for Redfin Perch (Dave Ikedife, pers. comm., Hydro Tasmania 2007).
Although the reaches below the Franklin confluence are tidally influenced, Redfin Perch have
been reported to tolerate brackish conditions in the Baltic Sea, and so infestation of the
lower reaches of the Gordon River is a real risk. Redfin Perch may also represent a long22

term threat in terms of the potential to establish in the tributaries of the Gordon River,
particularly the Denison, Maxwell, Olga Rivers (P. Davies, pers. comm.). The Inland Fisheries
Service have also eradicated Redfin Perch from two small roadside dams on the Lyell
Highway (outside the TWWHA) that may have provided a pathway for colonising waterways
leading to Clarence Lagoon.
The New Zealand Screw Shell (Extreme) was first recorded in western Bathurst Channel
in 2003 by Karen Gowlett-Holmes. Subsequent targeted searches on three separate
occasions by Aquenal Pty Ltd and TAFI staff revealed about six additional living individuals,
and slightly more dead shells (Edgar et al. 2007). Based on current information, it is uncertain
whether the New Zealand Screw Shell spread to Bathurst Channel via natural dispersal from
other parts of the Tasmanian coast, or was translocated via vessels, or even whether a large
deepwater population exists off the southern Tasmanian coast (Aquenal 2003). Populations
of New Zealand Screw Shells dominate the seabed and alter benthic habitats, and the species
poses a potential very high risk to benthic assemblages.
The toxic dinoflagellate Gymnodinium catenatum (Extreme) was introduced into Australia
around 1980 and was recorded on the eastern Tasmanian coast as far south as Cockle
Creek prior to 2003 (Edgar et al. 2007). G. catenatum was not recorded during extensive
plankton surveys in 1988-89, and was first detected in surface sediments in Bathurst Channel
in 2003 (Aquenal 2003). The recent establishment of G. catenatum in Bathurst Channel has
both human health and environmental implications. The effects of toxins produced by G.
catenatum on natural food webs are unknown but could be severe (G. Edgar, TAFI, pers.
comm.). Toxins produced by blooms of G. catenatum are concentrated within the tissues of
filter feeding bivalves such as mussels, potentially causing paralytic shellfish poisoning and
death in predatory species including humans (Edgar et al. 2007). While shellfish are
protected, bushwalkers and boaters are likely to continue to consume mussels on occasion,
either in defiance or ignorance of local regulations (Edgar et al. 2007).
The Superb Lyrebird (High) was originally introduced to the Mt Field and Hastings area in
the 1930’s and 1940’s, and the species has since spread into wet forest north as far as Mt
Arrowsmith and south to South East Cape. The species is believed to be still spreading in a
westerly direction, and has the potential to establish throughout suitable wet-forest habitat
in the TWWHA. The physical impacts of Superb Lyrebirds are substantial, and include
severe disturbance to the soil and litter layer. The impacts on the native biota including soil
invertebrates and understorey plants are less well documented (Tanner 2000) but could
potentially be both significant and widespread where the species becomes established.
The European Wasp (High) was introduced to Tasmania in the 1950’s and has since become
established throughout most of the State including the TWWHA. The impacts of European
Wasps are poorly documented, although the broad prey base and voracious predatory
behaviour of the species suggests impacts on native invertebrates may be at least locally
significant. There is some circumstantial evidence that European Wasps are impacting on
local populations of the threatened Ptunnara Brown Butterfly in north-western Tasmania (P.
Bell, DPIPWE, pers. comm.), although this needs to be conclusively demonstrated. Local
control of European Wasps is occasionally conducted at visitor sites in the TWWHA.
The Hollow-spined Sea Urchin (High) was first detected in Tasmania in 1978 (Edgar 1997).
It is native to NSW and appears to have undergone a recent range extension to eastern
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Tasmania and appears to be related to increasing temperatures and salinities associated with
increased frequency, magnitude and duration of southwards incursions of the East Australian
Current (Johnson et al. 2005). The recent record of the species in Bathurst Channel on
Tasmania’s west coast may also be a ‘natural’ range extension due to rising sea temperatures
(G. Edgar, TAFI, pers. comm.). This species poses a serious threat to marine biodiversity
because it is an aggregating and habitat-modifying animal, capable of eliminating macroalgae
and sessile invertebrates from reefs. If large numbers of this sea urchin become established
in Bathurst Channel, then barren areas could expand across reefs presently colonised by
octocorals, sponges, anemones and ascidians (Edgar et al. 2007).
The Cat (Moderate) is a high profile introduced animal which is known to prey on a range
of native birds and small mammals, but for which there is little documented evidence for
impacts at the population or species level. The Cat is widespread at low densities through
large areas of the TWWHA and in the past has been subject to localised and ad hoc control
measures. Significant impacts of Cats on native wildlife have been documented on offshore
islands (Dickman 1996), and there remains an on-going risk of Cats establishing on offshore
islands in the TWWHA. The decline in devil numbers as a result of devil facial tumour
disease may lead to an increase in the number of cats and their impact.
The Goat (Moderate) was relatively common and widespread in some areas of the
TWWHA during the early 1990s, with up to 15 herds resident in the TWWHA. A feral
Goat control program was instigated in 1991 and expanded State-wide in 1994, and a total
of 348 feral Goats were removed from the TWWHA. Although there is currently no
evidence for recruitment of Goats into the TWWHA from neighbouring areas, the
TWWHA is clearly capable of supporting a significant population of this species and the
potential for Goats to spread into the TWWHA at some time in the future is likely to
remain high.
The European Rabbit (Moderate) is widespread and common on the Central Plateau within
the TWWHA and occurs in two isolated populations at Strathgordon and on Breaksea
Island. The documented impacts of the European Rabbit on the Central Plateau include
erosion and preventing the regeneration of native plants including Pencil Pines (J. Whinam,
M. Driessen, and S. Harris DPIPWE, unpub. data). The population of European Rabbits at
Strathgordon has been substantially reduced and on-going management and monitoring is
required to eradicate the population. The European Rabbits on Breaksea Island were
probably introduced by sailors in the Nineteenth Century.
The Dog (Moderate) currently has a restricted distribution within the TWWHA, with up
to three separate packs roaming between Walls of Jerusalem National Park, Cradle
Mountain - Lake St Clair National Park and the CPCA in 2007 (Chris Emms, PWS, pers.
comm.. 2007). Wild dogs can have severe impacts on domestic stock, and could potentially
have significant local population impacts on larger native vertebrate prey such as wallabies
where densities reach high levels. The PWS Mole Creek field centre has implemented a wild
dog eradication strategy to eradicate the population of wild dogs within the TWWHA.
The Common Starling (Moderate) is a highly invasive species that has established feral
populations on several continents including eastern Australia. The species is believed to be
still in the process of spreading in Tasmania (Resource Planning and Development
Commission 2003) and has already established over significant parts of the TWWHA
including coastal and alpine areas. Common Starlings can impact on native birds and
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mammals through usurping nest hollows, and may be a significant vector in the spread of
several weed species.
Rainbow Trout (Moderate) are confined to a small number of lakes within the Central
Plateau area (Davies et al. 2009). The impacts of Rainbow Trout are similar to Brown Trout.
However, Rainbow Trout are out-competed by Brown Trout and do not present a potential
invasive thereat beyond the limited patches where they currently occur (P. Davies 2007,
pers. comm.).
The Large Earth Bumblebee (Moderate) is a recent arrival to Tasmania and was first
recorded in Hobart in 1992. The species has rapidly expanded over eastern, northern and
southern Tasmania, and is now regularly sighted in isolated areas of western Tasmania and
the TWWHA (Hingston et al. 2002). The Large Earth Bumblebee may compete with native
insects for nectar and pollen, disrupt native plant pollination regimes, and release ‘sleeper’
weeds (Hingston and McQuillan 1998). Further research is required to determine the extent
and severity of these potential impacts in Tasmania and in the TWWHA.
Feral Honeybees (Moderate) are the same species as the honeybee used in commercial
apiaries (Apis mellifera), although the typically yellow-bodied hive bee becomes darker in
coloration after several feral generations. Unlike commercial honeybees that are restricted
in their TWWHA distribution to specified areas along roadsides, feral honeybees are
ubiquitous in all habitats with the exception of extreme alpine. Feral honeybee colonies tend
to be smaller than intensively managed commercial hives due to the difficulty of obtaining
large nesting sites (hollow logs or trees) and the lack of nectar during the winter months.
Commercial honeybees have been shown to reduce nectar and pollen around apiaries and to
significantly increase fruit set in Tasmanian Leatherwood (Mallick 2001; Mallick and Driessen
2009). The impacts of feral honeybees have not been quantified, but are likely to be similar
to though less pronounced than those documented for commercial honeybees, and to occur
on a much wider scale throughout the TWWHA.

25

Table 7. List of introduced species recorded from the TWWHA, priority locations, known and potential impacts, and summary of risk analysis.
Mod. = moderate, Ext. = extreme, V. Low = very low, Neg. = negligible, Unk. = unknown.
Introduced animal

Priority locations
in the TWWHA

Known and potential impacts

Achieved
spread

Potential
for further
spread

COS

RISK

Melaleuca, Birchs
Inlet, Offshore
Islands

Not currently known to be threatening the conservation
status of native species but may be causing local population
reductions; potential for introduction to offshore islands
and impacts on sea bird populations; Orange-bellied Parrots
are potentially at risk from Cat predation at Melaleuca and
Birch’s Inlet

High

Mod.
(offshore
islands)

Mod.

Mod.

Goat
Capra hircus

Drys Bluff, Central
Plateau, Walls of
Jerusalem

Cause local extinctions of favoured browsing species; can
cause erosion and damage to landforms and plant
communities; were largely eradicated from the TWWHA
during 1990’s

V. Low

High

Mod.

Mod.

European Rabbit
Oryctolagus cuniculus

Breaksea Island,
Strathgordon,
Cynthia Bay,
Pumphouse Point,
Central Plateau

Cause erosion and alter the vegetation structure of native
plant communities; prevent the regeneration of many plant
species including endemic pencil pines

Mod.

Mod.
(offshore
islands

High

Mod.

Dog
Canis lupus familiaris

Three packs roaming
between Walls of
Jerusalem National
Park, Cradle Mt Lake
St Clair National
Park and CPCA

May prey on native vertebrates; impacts not documented
but may be significant where densities high; potential
vector of disease; potential to spread widely in the
TWWHA

Low

High

Mod.

Mod.

Vertebrates
Mammals
Cat
Felis catus
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Introduced animal

Priority locations
in the TWWHA

Known and potential impacts

Achieved
spread

Potential
for further
spread
Mod.
(offshore
islands

COS

RISK

Black Rat
Rattus rattus

Areas of human
settlement and
extend into native
vegetation; Echo
Point, Lake St Clair,
Lyell Highway
Cockle Creek,
Melaleuca (no longer
present)

Potential impacts on bird and skink populations; local and
limited impacts on mainland; could be introduced to
offshore islands where potentially severe impacts on seabirds and skinks

V. Low

Mod.

Low

Fallow Deer
Dama dama

Gowan Brae,
Central Plateau

Fallow Deer are pasture-edge and open forest species; may
be at climatic (altitudinal) limit on edge of CPCA; potential
to cause local extinctions of favoured food plants by
overgrazing

V. Low

Mod.

Mod.

Low

Sugar glider
Petaurus breviceps

Forested areas of the
TWWHA

Evidence for some impacts on Orange-bellied Parrots
through competition for nest boxes (M. Holdsworth, pers.
comm.); may be able to expand widely through western
Tasmania (Hui 2006)

Mod.

Mod.

Mod.

Low

House mouse
Mus musculus

Cradle Mountain
camp ground, all huts
on Overland Track

Appears to be confined to areas of human habitation and/or
disturbance in the TWWHA; nuisance at visitor sites;
potential local impacts on invertebrates

Low

V. Low

Very Low

Neg.

Birds
Superb Lyrebird
Menura novaehollandiae

Needles Picnic
Reserve

Substantial impacts on the soil and litter layer; potential to
occupy wet forests throughout TWWHA; may threaten the
endangered myrtle elbow orchid, and alter the plant and
animal community structure of wet forests (Tanner 2000)

Low

High

High

High

Common Starling
Sturnus vulgarus

Melaleuca, Birchs
Inlet

Highly invasive species; potential impacts on the endangered
Orange-nellied Parrot by occupying their nest sites

Mod.

Mod.

High

Mod.

Laughing Kookaburra
Dacelo novaeguineae

Eastern and northern
boundary of the
TWWHA

No known threat to native species; potential to compete
with other native predators and may impact on native
reptiles and invertebrates

Mod.

V. low

Mod.

Low
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Introduced animal

Priority locations
in the TWWHA

Known and potential impacts

Achieved
spread

Potential
for further
spread

COS

RISK

Eurasian Blackbird
Turdus merula

Melaleuca, Heritage
Landing near Strahan

Threats are largely unknown but implicated in spread of
blackberries; may also compete for habitat and resources
with some native species (e.g Bassian Thrush) (R. Brereton,
pers. comm., Hydro Tasmania 2007)

Mod.

Mod.

Mod.

Low

Mallard
Anas platyrhynchos

Strahan

Potential for genetic dilution of native Pacific Black Duck
populations through hybridising; some potential for
nuisance at visitor nodes

Mod.

High

Mod.

Low

Common Pheasant
Phasianus colchicus

Pair of birds sighted
on Lake Augusta
Road, CPCA (M.
Pauza, DPIPWE, pers.
comm. 2006); Feral
populations on King
and Finders Islands;
possible feral
population near
Nugent, maintained
by intentional
releases from farm

No documented impacts; suitability of the WHA is
uncertain but may be able to spread in open moorland
habitat; not known whether the pair of birds was
intentionally released for hunting or if an established
population occurs in the CPCA (G. Hocking, DPIPWE,
pers. comm.)

V. Low

Mod.

Low

V. Low

House Sparrow
Passer domesticus

Areas of human
settlement; Liawenee,
Lake St Clair,
Strathgordon

No known threat to native species

Low

V. Low

V. Low

Neg.

European Greenfinch
Carduelis chloris

Occasional records

Rarely recorded in the TWWHA; no known threat to
native species

Low

Low

V. Low

Neg.

European Goldfinch
Carduelis carduelis

Occasional records
of winter flocks

Mainly winter flocks recorded in TWWHA; no known
threat to native species

Low

Low

V. Low

Neg.
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Introduced animal

Priority locations
in the TWWHA

Known and potential impacts

Achieved
spread

COS

RISK

Low

Potential
for further
spread
V. Low

Feral Pigeon
Columbia livia

Only one record for
the TWWHA.
Probably absent.

No known threat to native species

V. Low

Neg.

Eurasian Skylark
Alauda arvensis
Spotted turtle dove
Streptopelia chinensis

Occasional records

Rarely recorded the TWWHA, probably vagrants; no
known threat to native species
Probably absent; no known threat to native species

Low

V. Low

V. Low

Neg.

Low

V. Low

V. Low

Neg.

Widespread in lakes
and rivers in the
TWWHA

May cause reduction in numbers and local extinction of
native galaxiids; significantly alter community composition of
freshwater systems

High

Mod.

Ext.

Ext.

Redfin Perch
Perca fluviatilis

Gordon River below
dam; also in Lake
Gordon and several
lakes and streams in
Western Lakes area
just outside
TWWHA; eradicated
from dam near Great
Lake; present in
Great Lake

Threatened native galaxid species would be highly
vulnerable to Redfin Perch (Swamp Galaxias, Pedder
Galaxias); possible for local extinctions of other native fish
species

V. Low

High

Ext.

Ext.

Rainbow Trout
Oncorhynchus mykiss

Western Lakes

Self-sustaining populations relatively uncommon; not known
to threaten any populations of native species, although little
information available

Mod.

Mod.

High

Mod.

Freshwater Fish
Brown Trout
Salmo trutta

Only one record for
the TWWHA.
Probably absent.
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Introduced animal

Priority locations
in the TWWHA

Known and potential impacts

Achieved
spread

COS

RISK

V. Low

Potential
for further
spread
Mod.

Atlantic salmon
Salmo salar

Records of farm
escapes in Gordon
and Olga Rivers; no
established feral
populations in the
TWWHA

No known impacts on native biota; may compete with
other introduced salmonids

Mod.

Low

Brook Trout
Salvelinus fontinalis

Clarence Lagoon,
Lake Plimsoll, Lake
Selina and Lake
Rolleston

No evidence of impacts on native species; co-exists with
Clarence galaxias in Clarence Lagoon; Suitable habitat in
TWWHA for illegal stocking

Low

Mod.

Mod.

Low

Throughout lowland
areas of the
TWWHA

May compete with native invertebrates for food and
predate on native species; observed to prey on the
threatened Ptunarra Brown Butterfly; widespread nuisance
to visitors; slight but significant risk of severe health
reaction in some cases of wasp sting (e.g. allergies, sting to
throat)

Ext.

V. Low

High

High

Large Earth Bumblebee
Bombus terrestris

Currently spreading
throughout the
TWWHA with the
exception of very
high altitude

Impacts on TWWHA values not known; may compete with
native species for nectar and pollen; may influence
pollination of native plants and increase spread of sleeper
weeds

Mod.

High

Mod.

Mod.

Apis mellifera
Feral Honeybees

Throughout the
TWWHA with the
exception of high
altitude

Impacts may be similar to commercial Honeybees though
less severe (see below), distribution very widespread

Ext.

V. Low

Mod.

Mod.

Invertebrates
Non-marine
European Wasp
Vespula germanica
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Introduced animal

Priority locations
in the TWWHA

Known and potential impacts

Achieved
spread

COS

RISK

Low

Potential
for further
spread
V. Low

Commercial Honeybees
Apis mellifera

Official apiary sites
along existing roads
and tracks in the
TWWHA

Deplete nectar and pollen; may compete with native insects
where nectar limiting but no demonstrated population
effects; local increases in fruit set by Tasmanian
Leatherwood

Mod.

V. Low

Mollusc
Potamopyrgus antipodarum

Brackish water and
immediately
upstream from
estuaries

No known threat to native species, can reach locally high
numbers, may compete with native hydrobiids

High

High

V. low

V. Low

Mollusc
Arion intermedius

Disturbed and
frequently visited
sites, Claytons Hut at
Melaleuca,
Strathgordon, Lake St
Clair, Needles Picnic
Ground

No known threat to native species

High

High

V. Low

V. Low

Millipede
Cylindroiulus latestriatus

Pumphouse Point at
Lake St Clair.

No known threat to native species; occurs in native bush in
north and central Tasmania and have the potential to
spread more widely

V. Low

High

V. Low

V. Low

Millipede
Cylindroiulus brittanicus

Pumphouse Point at
Lake St Clair.

No known threat to native species, occurs in native bush in
north and central Tasmania and have the potential to
spread more widely

V. Low

High

V. Low

V. Low

Annelid
Microscolex phosphoreus

Melaleuca

May compete with natives for soil resources; some species
are intermediate hosts of parasites

V. Low

V. Low

Low

Neg.

Annelid
Aporrectodea caliginosa

Strathgordon Village

May compete with natives for soil resources; some species
are intermediate hosts of parasites

V. Low

V. Low

Low

Neg.

Annelid
Eiseniella tetraedra

Scotts Peak

May compete with natives for soil resources; some species
are intermediate hosts of parasites

V. Low

V. Low

Low

Neg.
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Introduced animal

Priority locations
in the TWWHA

Known and potential impacts

Achieved
spread

COS

RISK

V. Low

Potential
for further
spread
V. Low

Annelid
Allolobophoridella eiseni

Strathgordon Village

May compete with natives for soil resources; some species
are intermediate hosts of parasites

Low

Neg.

Annelid
Lumbricus rubellus

Pump House Point,
Lake St. Clair.

May compete with natives for soil resources; some species
are intermediate hosts of parasites

V. Low

V. Low

Low

Neg.

Annelid
Octolasion cyaneum

Strathgordon Village

May compete with natives for soil resources; some species
are intermediate hosts of parasites

V. Low

V. Low

Low

Neg.

Annelid
Anisochaeta dorsalis

Strathgordon Village

May compete with natives for soil resources; some species
are intermediate hosts of parasites

V. Low

V. Low

Low

Neg.

Mollusc
Deroceras panormitanum

Disturbed habitats

No known threat to native species

Low

Low

V. low

Neg.

Mollusc
Deroceras reticulatum

Disturbed habitats

No known threat to native species

Low

Low

V. low

Neg.

Mollusc
Lehmannia nyctelia

Disturbed habitats

No known threat to native species

Low

Low

V. low

Neg.

Mollusc
Oxychilus cellarius

Disturbed habitats

No known threat to native species

Low

Low

V. low

Neg.

Mollusc
Cernuella vestita

Disused quarry and
rail formations near
Mystery Creek Cave

Can form very dense colonies in coastal areas,
eating vegetation and possibly affecting native invertebrates
through competition; not likely to affect other species
within TWWHA

V. Low

Low

V. Low

Neg.

Millipede
Ophyiulus pilosus

Eastern fringe of the
TWWHA.

No known threat to native species; confined to heavily
disturbed sites

V. Low

V. Low

V. Low

Neg.
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Introduced animal

Priority locations
in the TWWHA

Known and potential impacts

Achieved
spread

COS

RISK

V. Low

Potential
for further
spread
V. Low

Centipede
Lithobius microps

Eastern fringes of the
TWWHA.

No known threat to native species; confined to heavily
disturbed sites

V. Low

Neg.

Leopard Slug
Limax maximus

Only known
occurrence
near Cockle Creek

Large omnivorous slug, usually in only small numbers in
bush areas; potential for impact unknown

V. Low

Low

Unk.

Unk.

Crustacean
Porcellio scaber

Pump House Point

Insufficient information

Unk.

Unk.

Unk.

Unk.

Annelid
Lumbriculus variegatus

Unk.

Insufficient information

Unk.

Unk.

Unk.

Unk.

Spider
Diplocephalus cristatus

Unk.

Insufficient information

Unk.

Unk.

Unk.

Unk.

Springtail
Hypogastrura denticulata

Unk.

Insufficient information

Unk.

Unk.

Unk.

Unk.

Springtail
Hydrogastrura purpurescens

Unk.

Insufficient information

Unk.

Unk.

Unk.

Unk.

Coleopteran
Listronotus bonariensis

Unk.

Insufficient information

Unk.

Unk.

Unk.

Unk.

Coleopteran
Aphodius fimetarius

Unk.

Insufficient information

Unk.

Unk.

Unk.

Unk.

Hemipteran
Myzus persicae

Unk.

Insufficient information

Unk.

Unk.

Unk.

Unk.

Hemipteran
Rhopalosiphum
rufiabdominalis

Unk.

Insufficient information

Unk.

Unk.

Unk.

Unk.
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Introduced animal

Priority locations
in the TWWHA

Known and potential impacts

Achieved
spread

COS

RISK

Unk.

Potential
for further
spread
Unk.

Hemipteran
Sitobion sp.

Unk.

Insufficient information

Unk.

Unk.

Hemipteran
Cimex lectularius

Unk.

Insufficient information

Unk.

Unk.

Unk.

Unk.

Lepidopteran
Pieris rapae

Unk.

Insufficient information

Unk.

Unk.

Unk.

Unk.

Booklice
Lepinotus iniquilinus

Unk.

Insufficient information

Unk.

Unk.

Unk.

Unk.

Booklice
Lepinotus patruelis

Unk.

Insufficient information

Unk.

Unk.

Unk.

Unk.

Port Davey, locally
dominant some areas

Classified as a Target Pest; introduced to Tasmania late
twentieth century; may have been introduced to Port
Davey by natural dispersal from southern Tas. or via boat
traffic (Edgar et. al. 2006); potential impacts on native
planktonic species and higher trophic levels through bioaccumulation and biomagnification of toxins

Low

High

Ext.

Ext.

Bathurst Channel

Highly invasive species; recent introduction (ca. 1998); may
have arrived via natural dispersal or vessel translocation
(Bax et al. 2003); may significantly alter the structure and
biodiversity of benthic communities; may rapidly spread
once established; spread perhaps constrained by low
productivity in Bathurst Channel, but not so limited in Port
Davey (G. Edgar, TAFI)

V. Low

High

Ext.

Ext.

Marine
Dinoflagellate
Gymnodinium catenatum

New Zealand Screw Shell
Maoricolpus roseus
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Introduced animal

Priority locations
in the TWWHA

Known and potential impacts

Achieved
spread

COS

RISK

V. Low

Potential
for further
spread
High

Hollow-spined Sea Urchin
Centrostephanus rodgersii

Western Bathurst
Channel

Single shell collected in 2005; native to NSW, range
extension to east coast Tas. in 1978; increasing abundance
related to rising seas temperatures; probable natural range
extension to Bathurst Channel

High

High

Echinoderm
Astrostole scabra

Port Davey

Widely distributed species on west and south coasts of
Tasmania that has presumably been established in the
region for at least the past century, hence unlikely to
extend range; a predator of reef invertebrates, including
abalone (G. Edgar, TAFI)

Low

Low

Mod.

V. Low

Pie Crust Crab
Cancer novaezealandiae

Port Davey

Not a serious threat (K. Gowlett-Holmes, CRIMP);
probably historical introduction, likelihood of spread
probably low (C. Sutton, CRIMP)

Low

Low

Low

Neg.

Pill Box Crab
Halicarcinus innominatus

Port Davey

May have arrived via natural dispersal or vessel
translocation; not a serious threat (K. Gowlett-Holmes,
CRIMP); probably historical introduction, likelihood of
spread probably low (C. Sutton, CRIMP)

Low

Low

Low

Neg.

Chordate
Botrylloides leachi

Port Davey

Widely distributed cryptic fouling species that has
presumably been established in the region since historical
times, with no known major impact on native taxa (G.
Edgar, TAFI)

Low

Low

Low

Neg.

Bryozoan
Bowerbankia gracilis

Port Davey

Widely distributed cryptic fouling species that has
presumably been established in the region since historical
times, with no known major impact on native taxa (G.
Edgar, TAFI)

Low

Low

Low

Neg.

Bryozoan
Bugula stolonifera

Port Davey

Widely distributed cryptic fouling species that has
presumably been established in the region since historical
times, with no known major impact on native taxa (G.
Edgar, TAFI)

Low

Low

Low

Neg.
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Introduced animal

Priority locations
in the TWWHA

Known and potential impacts

Achieved
spread

Potential
for further
spread

COS

RISK

Port Davey

A complex of cryptic species that are taxonomically poorly
known and that probably include undescribed native as well
as possible introduced species; genetic study necessary to
conclusively assess source and determine relationships
between species; widespread in most shallow habitats
around Tasmania, with likely low impact on native fauna (G.
Edgar, TAFI)

Low

Unk.

Low

Neg.

Bryozoan
Aetea angunia

Port Davey

Widely distributed cryptic fouling species that has
presumably been established in the region since historical
times, with no known major impact on native taxa (G.
Edgar, TAFI)

Low

Low

Low

Neg.

Bryozoan
Celleporella hyalina

Port Davey

Widely distributed cryptic fouling species that has
presumably been established in the region since historical
times, with no known major impact on native taxa (G.
Edgar, TAFI)

Low

Low

Low

Neg.

Bryozoan
Conopeum seurati

Port Davey

Widely distributed cryptic fouling species that has
presumably been established in the region since historical
times, with no known major impact on native taxa (G.
Edgar, TAFI)

Low

Low

Low

Neg.

Bryozoan
Membranipora membranacea

Port Davey

Impact Unk.; spread by hull fouling and natural spread;
tends to be confined to artificial structures but can colonise
kelp beds; probably historical introduction, likelihood of
spread probably low (C. Sutton, CRIMP; G. Edgar, TAFI)

Low

Low

Low

Neg.

Cnidarian
Turritopsis nutricula

Port Davey

Widely distributed cryptic fouling species that has
presumably been established in the region since historical
times, with no known major impact on native taxa (G.
Edgar, TAFI)

Low

Low

Low

Neg.

Marine cryptogenic
Crustacean
Leptochelia dubia
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Introduced animal

Priority locations
in the TWWHA

Known and potential impacts

Achieved
spread

COS

RISK

Low

Potential
for further
spread
Low

Cnidarian
Bougainvillia muscus

Port Davey

Widely distributed cryptic fouling species that has
presumably been established in the region since historical
times, with no known major impact on native taxa (G.
Edgar, TAFI)

Low

Neg.

Cnidarian
Clytia cf. johnstoni

Port Davey

Widely distributed cryptic fouling species that has
presumably been established in the region since historical
times, with no known major impact on native taxa (G.
Edgar, TAFI)

Low

Low

Low

Neg.

Cnidarian
Obelia dichotoma

Port Davey

Widely distributed cryptic fouling species that has
presumably been established in the region since historical
times, with no known major impact on native taxa (G.
Edgar, TAFI)

Low

Low

Low

Neg.

Cnidarian
Phialella quadrata

Port Davey

Widely distributed cryptic fouling species that has
presumably been established in the region since historical
times, with no known major impact on native taxa (G.
Edgar, TAFI)

Low

Low

Low

Neg.
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5.0

MANAGEMENT OF INTRODUCED ANIMALS

Management of introduced animals can involve three stages: (a) preventing introductions
from occurring in the first place; (b) eradication of newly-arrived animals; and (c) on-going
management of the impacts of established species. Because the prospects of eradication of
an introduced animal rapidly diminish once a species becomes established and spreads
beyond a narrow point of entry, avoiding an introduction in the first place is always
preferable to attempts at eradication and on-going management and control.
The active management of introduced animals in the TWWHA will reflect a combination of
priority ranking combined with considerations of the feasibility of specific actions. Some
introduced animals will be ranked as very high priority but will present few feasible options
for management. Conversely, some introduced animals may be ranked as a lower priority
but will be amenable to discrete, efficient and cost-effective management actions which may
be put in place despite a relatively low risk ranking.
This relationship between risk ranking and feasibility is a dynamic one and may change over
time. In particular, some management actions may become more feasible over time with a
change in the availability of control tools (for example, the development of a new poison or
genetic control method). Similarly, a previously impractical management action for an
introduced animal due to cost-benefit considerations may become necessary where
additional impacts on TWWHA values are documented and where these impacts can be
managed through a specific targeted action.
5.1

Pathways for entry

Because Tasmania is an island, the arrival of introduced animals to the State almost invariably
involves some form of human transport. However, once having established at the initial point
of entry, an introduced animal may move beyond the point of entry to other parts of the
State without further assistance from human transport. The capacity of an introduced animal
to spread depends on the availability of suitable (frequently disturbed) habitats elsewhere in
Tasmania, the intrinsic mobility of the species, and the capacity of humans to transfer the
species to other locations around the State. Without the assistance of human agency, less
mobile species may continue to be restricted to habitat around the point of entry for an
indefinite period (e.g. soil invertebrates). In contrast, highly mobile species with a broad
habitat tolerance (e.g. European Red Foxes, Honeybees, marine species with an extended
larval stage) can spread inexorably from a point of entry into suitable habitat throughout the
State.
The boundaries of the TWWHA are artificial and do not correspond with a major physical
barrier that might prevent the introduction and/or spread of introduced animals. As a result,
prevention of entry of introduced animals into the TWWHA effectively starts at the State
borders. Once having arrived and established in Tasmania, it may be very difficult to prevent
the spread of an introduced species into the TWWHA if the species has a high capacity for
spread and suitable habitat occurs within the TWWHA. However, restricting the
transportation of introduced animals around the State may be important in slowing the
spread of less mobile species into areas such as the TWWHA. This is particularly true of
many of the less mobile invertebrates, and of freshwater fish (e.g. trout, Redfin Perch) which
require physical transfer between rivers and/or lakes in order to spread into unoccupied
catchments.
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Within a largely undisturbed area such as the TWWHA, a key feature in the successful
establishment of many introduced animals is some form of prior disturbance. Many
introduced animals are opportunistic species that thrive in disturbed or successional habitats.
TWWHA examples include the establishment of European Rabbits in the highly modified
terrain around the town of Strathgordon, and Black Rats at disturbed sites along the Gordon
River, at Echo Point, Lake St Clair and at Cockle Creek. The successful introduction of one
introduced species can itself provide a disturbance regime that allows subsequent species to
invade. For example, the presence of European Rabbits can cause erosion which then allows
the establishment of weeds and in some cases invertebrate species. Similarly, the presence of
European Rabbits may provide a readily available food source for the more rapid spread of
high priority species such as the European Red Fox.
Roads and walking tracks within the TWWHA represent the principal transport and
disturbance corridors for the incursion of introduced animals. Building materials are another
potential source of invertebrate infestation, particularly where materials intended for walking
tracks are left in storage for extended periods. Urban and rural areas on the fringes of
natural areas such as the TWWHA are an important source of infestation of pets and
escaped or released livestock. Animals may also enter the TWWHA through introductions,
in some cases intentional, by park visitors. Examples include the apparent introduction
around lakes of introduced earthworms used as bait by fishermen, and the illegal
introduction of trout to unstocked lakes for fishing. Other recreational activities may also
lead to inadvertent introductions, such as recreational wallaby and deer hunters losing dogs
within the CPCA resulting in wild dog packs being able to recruit more easily from within
the TWWHA. The coastal areas of the TWWHA are vulnerable to invasion of introduced
marine animals arriving on both commercial fishing vessels and the increasing number of
tourist vessels visiting the Port Davey/Bathurst Harbour estuary. Finally, the airstrip at
Melaleuca is a point for potential incursions of introduced animals.
5.2

Relevant legislation

There is a variety of legislation and policy frameworks at various levels of Government
which deals with preventing introductions to the State and limiting movement of introduced
species around the State.
The Tasmanian Nature Conservation Act 2002 deals with the introduction of animals into the
State. Section 32 of the Act states that a person must not bring certain animals into the State
including Controlled Animals (all living mammals, birds, amphibians and reptiles, but
excluding the Dog, Cat, and domestic stock) and Restricted Animals (living Fox, Wolf,
Dingo, Mink, and any other animal prescribed by the Wildlife Regulations 1999 as a Restricted
Animal). Restricted Animals prescribed in the Wildlife Regulations 1999 include Prohibited
Animals (a number of non-native birds) and Restricted Wildlife (a number of non-native
amphibians including the Cane Toad. Currently, the Nature Conservation Act does not list any
invertebrates as being a Controlled Animal, Restricted Animal or Restricted Wildlife.
However, the Act does have the provision to list additional (non-vertebrate) species as
Controlled animals.
The Tasmanian National Parks and Reserves Management Act 2002 deals with the issue of
taking, removing and destroying non-native animals on reserved land. The National Parks and
Reserve and Land Regulations 1999 (Section 7) prohibits the bringing in of any animal to
reserved land with certain specific exceptions, and Section 27 permits an authorised person
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to seize any non-native animal within a reserve, and to seize and kill any Dog, Cat or other
non-native animal excluding stock found in a reserve, and to seize any stock found wandering
on reserved land which is considered likely to cause injury to or disturb any flora or fauna.
The Tasmanian Threatened Species Protection Act 1995 allows for threatening processes
including those associated with introduced animals to be included in threatened species
Recovery Plans. For example, the potential threat and management actions for starlings are
specified in the most recent Orange-bellied Parrot Recovery Plan (Commonwealth of
Australia 2005).
The Tasmanian Inland Fisheries Act 1995 deals with the removal, freeing or introduction of
fish in inland waters including spawn, fry or young of such an animal, all of which are
prohibited without the written permission of the Director. In terms of bait, a person must
not have in possession any kind of live fish, live amphibians or invertebrate animal that is not
already present in a river or lake. Regulations also prohibit the use of bait in specific waters.
The National Policy for the Translocation of Live Aquatic Organisms provides a policy
framework which explores the different types of translocation that occur (including
intentional and unintentional introductions, fish stocking and live bait), and provides a risk
assessment process against which translocations may be assessed.
Under the Tasmanian Vermin Control Act 2000, ‘vermin’ includes the European Rabbit and the
Fox, as well as any animal or bird that is declared to be ‘vermin’ by the Minister after
consultation with the Secretary of the responsible department in relation to the Tasmanian
National Parks and Wildlife Act 1970. A notice to the land owner to suppress or destroy
vermin may specify details of any poison required to be used, traps or snares to be laid,
vermin-proof fence to be erected, or other action or measures to be taken.
The Animal Health Act 1995 requires an authority (General or Specific) for the importing of
any animal, disease agent or restricted material into Tasmania. ‘Animal’ includes all members
of the animal Kingdom except humans, and includes eggs, semen, carcasses and parts of
carcasses. General Authorities cover all animals listed in the Authority, and last until the
Authority is revoked. Special Authorities are issued by the Chief Veterinary Officer
(DPIPWE) after the importer has applied in writing for an Authority. Special Authorities can
apply to particular animals or restricted materials, or to a specified class of animals or
restricted materials.
5.3

Surveillance and reporting

Where a newly-arrived introduced species is detected early enough, there may be a narrow
window of opportunity within which eradication is feasible. While successful eradication of
an introduced animal in many instances requires the rapid mobilisation of substantial
resources e.g. the on-going attempt to eradicate the European Red Fox from Tasmania, in
other cases the effort required for the eradication of an initial incursion can be surprisingly
small (e.g. the successful eradication of several Indian Myna from northern Tasmania in
2007). However, once an introduced animal arrives, establishes in sufficient numbers to
breed, and spreads even a short distance from the point of entry, eradication rapidly ceases
to be a viable option for management. In very inaccessible areas such as the TWWHA, the
eradication of introduced animals becomes even more difficult once they become
established.
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Key aspects to the early detection of introduced animals are surveillance and reporting.
Surveillance is the process by which significant events are detected, including initial
incursions of novel introduced animals as well as the detection of an established introduced
animal outside its usual range. The effectiveness of surveillance depends on the resources
dedicated to detecting initial incursions, the recognition-abilities of the general public, and
the efficiency with which a detection is reported to the relevant authority for action. In the
case of a newly-arrived introduced animal to Tasmania, an efficient reporting structure and
early detection are essential for eradication to be a feasible option.
Surveillance may be either targeted or passive. Targeted surveillance occurs at likely incursion
points for novel introduced animals (i.e. arrival points at State borders), or involves the
systematic survey for an establishing species (e.g. European Red Fox) or for species that are
considered a high likelihood for entry into Tasmania (e.g. Indian Myna). Targeted surveillance
tends to be carried out by specialised personnel within Government agencies. In contrast,
passive surveillance tends to be an ad hoc collection of information on introduced animals by
frequently non-specialist people engaged in any activities which involve observations of
wildlife.
5.3.1

Targeted surveillance

Novel introduced animals
Surveillance for incursions of novel introduced animals at the border is the primary
responsibility of Quarantine Tasmania. The quarantine barrier operates at State borders and
involves on-going strategic surveillance of all major points of entry to the State in order to
prevent the entry of biosecurity threats. Biosecurity threats include disease agents
(agricultural and human), introduced plants (weeds), and introduced animals including both
agricultural pests and introduced animals which pose a threat to biodiversity and
conservation values. Quarantine Services staff have delegated powers under the Inland
Fisheries and Nature Conservation Acts, however the core responsibilities of administering
these Acts lie with the Inland Fisheries Service and DPIPWE.
One of the principal biosecurity requirements identified in the Tasmanian Biosecurity Policy
and Implementation Strategy (DPIPWE 2006) is ‘an advanced integrated early warning
system for plant pests, weeds and invasive species based on a combination of field
surveillance and technological assessments’. The Implementation Strategy recommends that
DPIPWE ‘Identify and allocate resource requirements, and provide technical/professional
support, for monitoring and surveillance activities in Tasmania consistent with strategic
requirements’ (Action 71 - Tasmanian Biosecurity Policy and Implementation Strategy 2006,
DPIPWE).
Established introduced animals
Responsibility for the targeted surveillance and management of introduced animals that get
through the quarantine barrier resides with a range of Government agencies depending on
the type of introduced animal involved and the land tenure. The principal organisations
include:
Resource Management and Conservation (DPIPWE)
Marine Resources (DPIPWE)
Biosecurity and Product Integrity Division (DPIPWE)
Parks and Wildlife Service (DPIPWE)

41

Inland Fisheries Service (freshwater fish);
Diagnostic services to confirm the identification of an introduced species are provided by:
Tasmanian Museum and Art Gallery
Queen Victoria Museum
Diagnostic Services (DPIPWE) (invertebrates)
CSIRO Marine Laboratories (marine species).
The targeted surveillance of an established introduced animal is costly, and typically only
occurs for high-priority, newly-arrived species (e.g. the European Red Fox), or for longestablished species which appear to be expanding their range into high risk areas (e.g. Fallow
Deer expanding into the TWWHA).
5.3.2

Passive surveillance: the Introduced Animal Alert Network

Passive surveillance is carried out by a wide range of people with an interest in and
knowledge of native and introduced wildlife, including both Government personnel and the
general public. Opportunities to gain passive surveillance data occur everywhere the
activities of people overlap with wildlife. Passive surveillance is typically not focused primarily
on the detection of incursions of introduced animals. Instead, detections are a valuable biproduct of a broader interest in and observations of wildlife by people engaged in their
everyday activities. Most of the surveillance data on introduced animals produced within
Tasmania derives from passive surveillance.
The network of people involved in passive surveillance can be schematised as an Introduced
Animal Alert Network (Table 8). The Introduced Animal Alert Network is an interconnected web
of people and organisations who work in environments where wildlife occur and includes
people with both professional or lay expertise in native and non-native animals.
The Introduced Animal Alert Network has four levels or tiers (Table 8). Tier One is the broad
base tier and includes members of the general public, community groups, private specialists
and Government agencies who have an interest in and some knowledge of native and nonnative animals. Tier One is the primary source of data for the Network, in which people
take note of significant events (generally unusual records of introduced animals around
Tasmania), and pass the information on to someone who they believe has the capacity or
authority to act on the information. To be an effective source of surveillance data, members
of Tier One need to first recognise an unusual event and, secondly, have the motivation and
knowledge to report the event to the appropriate authority. On-going public education on
the general significance of introduced animals, and on particular high risk species and high
risk areas, is vital in maintaining the expertise and motivation of the broad spectrum of
people in Tier One
Tier Two list the types of contact organisations and personnel who frequently receive
information from members of Tier One. This tier indicates the sorts of people and
organistaion who often receive information in practice. Note that not all of the members of
this tier are necessarily the best point of contact for assessing the importance or seriousness
of the information. However, all members of Tier Two have a responsibility to pass on
information from Tier One to the best-placed lead agency for dealing with the particular
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type of introduced animal involved. These lead agencies with responsibility for assessing the
significance of an introduced animal record make up Tier Three (Fig. 2).
The agencies in Tier Three are those with the expertise required for identifying the
introduced animal and assessing the significance of the record. These agencies are also likely
to carry the major responsibility in any attempt at eradication of a newly-arrived pest, and
any on-going control measures where eradication fails. The feedback of information and
updates on current issues (incursions, actions to eradicate, success stories) from Tier Three
back to the personnel in Tier One is also an important part of the network. On-going
feedback encourages continued surveillance and ensures that the public feel that reporting
events is worthwhile and leads to appropriate action by authorities.
Tier Four in the Introduced Animal Alert Network is the overarching State Government
rapid response strategy for all biosecurity emergencies. This strategy formalises the first
steps for any biosecurity rapid response in Tasmania, including initial CEO contacts in
relevant agencies, and subsequent contact pathways and formulation of response teams for
particular types of biosecurity threats, including introduced animals.
The passage of information from Tier One to Tier Three of the Introduced Animal Alert
Network constitutes the primary flow of information in the effective reporting of introduced
animals. The reporting of introduced animals detected in Tier One to the relevant
authorities in Tiers Two or Three is essential for the effective working of the network. In
particular, effective reporting requires a clear reporting structure with a clearly defined (and
preferably single point) of contact within Tier Three. The lack of a clear reporting chain for
passive surveillance data can lead to information going unreported, and to delays in the
response to serious incursions.
All records of introduced animals should be systematically documented and data-based by
relevant Tier Three organisations. A centralised data-basing of reports, such as the Natural
Values Atlas, is vital as it permits the mapping of incidents over space and time and provides
the basis for decisions on the feasibility and desirability for action. Without the systematic
collation of surveillance data in Tier Three, decisions tend to be ad hoc and based on most
recent events, or on prevailing public feeling, rather than on a longer-term pattern of
sightings.
Action may be triggered by a single incident report of a very high-priority novel introduced
animal (e.g. Indian Myna in northern Tasmania; Section 6.4). Alternatively, for high-priority
novel introduced animals requiring substantial resources and prolonged action, a dedicated
group established within the relevant Tier Three organisation may be required (e.g. the Fox
Eradication Program). For novel introduced animals with a lower priority, a pattern of
repeated incursions and/or evidence for establishment and spread may be required before
any action is taken. Similarly, the spread of an established introduced animal into new areas
will typically be seen as a lower priority than newly-arrived species.
However, the spread of an established introduced animal into a new area with high
conservation values may trigger action to eradicate or manage the incursion.
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Table 8. Introduced Animal Alert Network
Tier 1: Field
personnel who
are likely to first
notice unusual
animals which
may be
introduced

Tier 2: Contact
organisations/personnel
who are likely to be
informed of unusual
introduced animals

General public

Government biologists in
DPIPWE (Resource
Management and
Conservation Division,
Water and Marine
Resources Division,
Biosecurity and Product
Integrity Division)

Government
biologists
University
researchers
Rangers and field
staff (Parks and
Wildlife)

Parks and Wildlife field staff
and regional offices

Wildlife rangers
(DPIPWE)

Inland Fisheries field staff
and head office

Council workers

Government and private
veterinarians

Recreational park
users (bushwalkers,
field naturalists, etc)
Recreational fishers
Recreational and
commercial
shooters
Wildlife tourism
operators

Local Councils
RSPCA Tasmania
Wildlife carers
Animal control officers
Tasmanian Police

Wildlife parks
Landcare/bushcare
personnel
Landowners
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Tier 3:
Primary
contact in
government
agency with
lead
responsibility
for introduced
animal type
DPIPWE
(terrestrial
vertebrates and
invertebrates
and marine
species)
Inland Fisheries
Service
(freshwater fish)

Tier 4:
Implementation
of a State Rapid
Response
Management
Plan for
Biosecurity
Emergencies
Step 1: Assessment
of the significance
of an introduced
animal report by
lead agency.
Step 2: Where a
report is confirmed
as a biosecurity
emergency, lead
agency would
trigger the State
Rapid Response
Management Plan
for Biosecurity
Emergencies.

5.4

Public education

In order to avoid unwanted introductions to the State and to the TWWHA, there is
invariably a primary reliance on education of the public and on the public acting responsibly.
Public education is the most important tool for preventing incursions of introduced animals
and in managing the spread of established species. There is an on-going need to keep the
public informed regarding the impacts of introduced animals on the environment, agriculture,
forestry, aquaculture, fishing and tourism. Greater public awareness of the impacts of
introduced animals, as well as of the penalties of illegal introductions, is vital in encouraging
responsible behaviour of the public in relation to unwanted introductions.
Public education regarding the impacts of introduced animals in Tasmania requires practical
and convenient sources of information on introduced animal issues that inform the public of
their responsibilities and how they can help. Some key examples include the websites of
Quarantine Tasmania and Biosecurity Australia for information on what can and cannot be
imported to the State; the DPIPWE and other Government websites for detailed
information on current introduced animal issues (e.g the Fox Eradication Program); and the
Introduced Animal Brochure (Biodiversity Conservation Branch, DPIPWE) which profiles
several important introduced animals in Tasmania, provides key contacts, and summarises
ways in which the public can help.
5.5

Eradication versus control

Whether to undertake an eradication or control program will depend on a number of
factors including the extent of the populations, resourcing and feasibility. Generally, an
eradication program will only be undertaken where a species has newly established, or if it
involves an isolated population where re-establishment is unlikely (e.g. on islands). Control
programs are undertaken to reduce the impact of an introduced animal on specified values in
localised areas. Regardless of whether an eradication or control program is undertaken, a
management plan must be developed that clearly defines the problem, management
objectives, endpoints, monitoring and evaluation.
5.6

Principles and Strategies

The Australian Government has defined principles and strategies for introduced animal
management (Australian Government 2007, 2008) that form a basis for managing introduced
animals in the TWWHA. The strategic approach involves the process shown in Figure 2.
Principles of ‘best practice’ animal management include:
Setting priorities for, and investment in, introduced animal management must be
informed by a risk management approach;
Manage actual rather than perceived problems;
Management plans should aim to reduce introduced animal impact rather than just
introduced animal numbers;
Management should be strategic in terms of
 determining areas where management should occur,
 timing of management,
 implementing a long-term strategy rather than one-off management, and
 using a combination of control techniques rather than a single technique;

45

Where there is a choice of methods, there needs to be a balance between efficacy,
humaneness, community perception, feasibility and emergency needs;
Regional management involving all stakeholders;
The benefits of management should exceed the cost although this is difficult to define
for environmental protection;
No management if appropriate;
Increased emphasis on risk assessment to prevent future problems;

Figure 2: Strategic approach to introduced animal
management (Australian Government 2008).

46

6.0

REFERENCES

Anon (1989) Nomination of the Tasmanian Wilderness for inclusion in the World heritage
List. Commonwealth Department of the Arts, Sport and Environment, Tourism and
Territories, Canberra.
Anon (1999) Tasmanian Wilderness World Heritage Area Management Plan. Parks and
Wildlife Service, Tasmania.
Anon (2006). The Tasmanian Biosecurity Strategy. Tasmanian Government, Tasmania.
Aquenal (2003) Exotic marine pest survey, small ports, Tasmania. Unpublished report to
DPIPWE.
Australian Government (2007) Australian Pest Animal Strategy – A national strategy for the
management of vertebrate pests in Australia. Invasive Species Section, Department of
the Environment and Water Resources, Canberra.
Australian Government (2008) Principles and Strategies of Pest Animal Management.
http://www.daff.gov.au/brs/land/feral-animals/management/strategies. Last accessed
13/1/2009.
Bax, N. J., McEnnulty, F. R. and Gowlett-Holmes, K. L. (2003) Distribution and biology of the
introduced gastropod, Maoricolpus roseus (Quoy and Gamard, 1834)
(Caenogastropoda: Turritellidae) in Australia. CRIMP Technical Report No. 25, CSIRO
Marine Research, Hobart, Tasmania.
Blakemore, R.J. (2000) Tasmanian Earthworms. CD-ROM Monograph with Review of World
Families. ‘VermEcology’, Canberra,
Chrisidis, L. and Boles, W. E. (1994) The taxonomy of birds of Australia and its Territories.
Royal Australasian Ornithologists Union Monograph 2. Royal Australasian
Ornithologists Union, Hawthorn East, Victoria.
Commonwealth of Australia (2005) Orange-bellied Parrot recovery plan. Commonwealth of
Australia, Canberra.
Copson, J. and Whinam, J. (2001) Review of ecological restoration programme on
subantarctic Macquarie Island: pest management progress and future directions
Ecological Management and Restoration 2, 129–138.
Crook, D. and Sanger, A. (1997) Recovery Plan for the Pedder, Swan, Clarence, Swamp and
Saddled Galaxias. Inland Fisheries Service, Hobart.
Davies, P. E., Cook, L. S. J., Robinson, W. R. and Sloane, T. (2009). Status of trout-free
waters in the Tasmanian Wilderness World Heritage Area. Report to the Department
of Primary Industries and Water, Hobart. Freshwater Systems Consulting Service.
Dickman, C. (1996) Overview of the impacts of feral cats on Australian native fauna. Report
for the Australian Nature Conservation Agency, Canberra.
Diggle J., Day J. and Bax, N. (2004) Eradicating European carp from Tasmania and
implications for national European carp eradication. Inland Fisheries Service, Tasmania.
Driessen, M. M and Mallick, S. A. (2003) The vertebrate fauna of the Tasmanian Wilderness
World Heritage Area. Pacific Conservation Biology 9, 187-206.
Driessen, M., Mallick, S. and Seeman, O. (2006). Introduced Animals of Tasmania and the
Tasmanian Wilderness World Heritage Area In Feral Animal, Threatened Species and
the Role of the Community Forum Proceedings March 2005 Hobart. World Wildlife
Fund Australia.
Eberhard, S. M., Richardson, A. M. M. and Swain, R. (1991) The invertebrate cave fauna of
Tasmania. Zoology Department, University of Tasmania, Hobart.

47

Edgar, G. J. (2001) Australian marine life: the plants and animals of temperate waters. Reed
New Holland, Sydney.
Edgar, G., Last, P., Barrett, N., Gowlett-Holmes, K., Driessen, M. M. and Mooney, P. (2007)
Marine and Estuarine Ecosystems in the Port Davey-Bathurst Harbour Region:
Biodiversity, Threats and Management Options. A report by Aquenal Pty Ltd to the
Department of Primary Industries and Water.
Edgar, G.J. (1997). Australian Marine Life. Reed, Kew, Victoria.
Elvey, W. F. (2002) The impacts of Brown Trout (Salmo trutta) in streams: the implications of
prey identity and habitat. Unpublished PhD thesis, University of Tasmania, Hobart.
Fulton W. (1990) Tasmanian Freshwater Fishes. Fauna of Tasmania Handbook No. 7.
University of Tasmania, Hobart.
Furlani, D. M. (1996) A Guide to the Introduced Marine Species in Australian Waters.
Technical Report Number 5. CSIRO Centre for Research on Introduced Marine Pests,
Hobart.
Gray, M. R. (1988) Epigean and cavernicolous arachnids (spiders and harvestmen) from the
Western Tasmanian World Heritage Area. Chapter 4. TWWHA Directed Wildlife
Research, Parks and Wildlife Service, Tasmania.
Greenslade, P. and Smith, D. (1999) The epigaeic arthropod fauna of buttongrass moorland
in Tasmanian Wilderness World Heritage Area. In The Other 99%. The conservation
and biodiversity of invertebrates (ed. W. Ponder and D. Lunney). Pp. 90-94.
Transactions of the Royal Society of New South Wales, Mosman.
Harris, S. and Wapstra, H. (1999) The Impact of Feral Goats on Tasmanian Vegetation.
Unpublished report, DPIWE, Hobart.
Hayes, K., Sliwa, C., Migus, S., McEnnulty, F. and Dunstan, P. (2005) National priority pests
Part II: Ranking of Australian marine pests. CSIRO Centre for Research on Introduced
Marine Pests, Hobart.
Hergstrom, K., Buttermore, R., Seeman, O. and McCorkell, B. (2002), Environmental
research on the impact of bumblebees in Australia and facilitation of national
communication for/against further introduction. Horticulture Australia Project No:
VG99033, Horticulture Australia Ltd, Sydney, and Tasmanian Museum and Art Gallery,
Hobart
Hickman, J. L. and Hill, L. (1978) Lower Gordon River scientific survey: freshwater
invertebrates. Hydro Electric Commission, Tasmania.
Hingston, A. B., Marsden-Smedley, J., Driscoll, D. A., et. al (2002) Extent of invasion of
Tasmanian native vegetation by the exotic bumblebee Bombus terrestris (Apoidea:
Apidae). Ausral Ecology 27, 162-172.
Hingston, A.B. and McQuillan,. P. B. (1998) Does the recently introduced bumblebee Bombus
terrestris (Apidae) threaten Australian ecosystems? Australian Journal of Ecology 25, 539549.
Hui, T. (2006) Predicting the range of the Sugar Glider, Unpublished MSc thesis, University
of Tasmania.
Johnson, CR and Ling, SD and Ross, DJ and Shepherd, S and Miller, KJ (2005) Establishment
of the long-spined sea urchin (Centrostephanus rodgersii) in Tasmania: first assessment of
potential threats to fisheries. Project Report. School of Zoology and Tasmanian
Aquaculture and Fisheries Institute, Hobart, Tasmania.
Kingston, T. (1995) The invertebrate fauna of Pump House Point, Lake St Clair. Report for
the Tasmanian Parks and Wildlife Service, Queen Victoria Museum and Art Gallery.
Lawrence, J. F. (1998) Coleoptera. In Wilderness Ecosystems baseline Studies (WEBS):
Pelion Plains – Mt Ossa (ed. M. M. Driessen, M. D. Comfort, J. Jackson, J. Balmer, A. M.

48

M. Richardson and P. B. McQuillan). Pp. 79-92. Wildlife Report 98/2, Parks and Wildlife
Service, Hobart.
Locke, S. (2006) The Distribution and Abundance of Fallow Deer in the Central Plateau
Conservation Area and Adjacent Areas in Tasmania. Unpublished report, DPIPWE,
Hobart.
Mallick, S. A. (2001). Pollination ecology of Tasmanian leatherwood Eucryphia lucida, and the
impacts of hive honeybees. Unpublished PhD thesis, University of Tasmania, Hobart.
Mallick, S. M. and Driessen, M. M. (2009) Impacts of hive honeybees on Tasmanian
leatherwood Eucryphia lucida Labill. (Eucryphiaceae). Austral Ecology 34: 185-195.
Matthews, R. W., Goodisman, M. A. D., Austin, A. D. and Bashford, R. (2000) The
introduced English wasp Vespula vulgaris (L.) (Hymenoptera: Vespidae) newly recorded
invading native forests in Tasmania. Australian Journal of Entomology 39, 177-179.
McLeod, R. (2004) Counting the cost: impact of invasive animals in Australia 2004.
Cooperative Research Centre for Pest Animal Control, Canberra.
McQuillan, P. B. (1994) Butterflies of Tasmania. Tasmanian Field Naturalists Club, Tasmania.
Moriaty, A. (2004) The liberation, distribution, abundance and management of wild deer in
Australia. Wildlife Research 31, 291-299.
Nauman, I. D. (1993) CSIRO handbook of Australian insect names: common and scientific
names for insects and allied organisms of economic and environmental importance.
CSIRO, Melbourne.
Philips, A and Driessen, M. (2008). Strategy for managing wildlife disease in the Tasmanian
Wilderness World Heritage Area. Department of Primary Industries and Water,
Hobart, Tasmania.
Ponder, W. F., Waterhouse, J. and Clark, G. (1988) A report on the freshwater mollusca of
the world heritage area of western Tasmania. Chapter 10. TWWHA Directed Wildlife
Research, Parks and Wildlife Service, Tasmania.
Saunders, G., Lane, C., Harris, S. and Dickman, C. (2006) Foxes in Tasmania: a report on the
incursion of an invasive species. Invasive Animals Cooperative, Unpublished report to
DPIPWE, Hobart.
Schodde, R. and Mason, I. J. (1999) The directory of Australian birds: Passerines. CSIRO
Publishing, Canberra.
Smith, B. J. and Kershaw, R. C. (1981) Tasmanian land and freshwater molluscs. Fauna of
Tasmania Handbook No. 5, University of Tasmania, Hobart.
Strahan, R. (1995) The mammals of Australia. Reed Books, Chatswood, Victoria.
Sutton, C. A., Mackie, J. A., Albion, I., Thompson, A., Nossiter, T. and Elliot, P. (2006) Marine
pest monitoring in Port Davey/Bathurst Harbour Estuary, southwestern Tasmania
using fouling panels and spatbag collectors. Wilderness World Heritage Area Report,
Parks and Wildlife Service, Hobart.
Tanner, Z. (2000) Ecological Impacts of the Superb Lyrebird in Tasmania. Unpublished
Honours Thesis, University of Tasmania, Hobart.
Thresher, R. E. (1997) Proceedings of the first international workshop of the demography,
impacts and management of introduced populations of the European Crab, Carcinus
maenas. CRIMP Technical Report No. 11, CSIRO Marine Laboratories, Hobart.

49

7.0

APPENDIX—CURRENT AND ON-GOING MANAGEMENT ACTIONS

Current and on-going management actions identified during the development of this review for all introduced animals recorded in the
TWWHA and for introduced animals not present in the TWWHA and rated as moderate or higher risk. The actions have not been
prioritised. The PWS region refers to regions involved in actions and not just to regions containing current records of species.
Introduced animal

Risk

Management action/s

Responsible
Management Unit

PWS regions

RISK: EXTREME
European Red Fox
Vulpes vulpes

Extreme

Monitoring and eradication of Fox population in Tasmania by the
Fox Eradication Program, DPIPWE.
Instigate baseline monitoring surveys of potential prey species for
on-going monitoring, subject to appropriate funding
Monitor Strathgordon Water Supply Dam for the presence of
Brown Trout and instigate an eradication program if detected
subject to appropriate funding
Establish protocols for managing trout stockings in the TWWHA
to minimise risks associated with the transfer of fish
Continue to monitor Clarence Lagoon for the presence of Brown
Trout and instigate an eradication program if detected if feasible
and subject to appropriate funding
Develop management plan for water levels in Lake Augusta to
protect spawning habitat of P. julianus

PWS/RMC

All regions

In consultation with stakeholders identify lakes, tarns or streams
that could be rehabilitated by the removal of Brown Trout

IFS

Continue policy of not stocking trout-free water bodies to maintain
high conservation value trout-free water bodies in the TWWHA
Continue to manage water flows in McPartlan canal to maintain
high rate of flow between Lake Pedder and Lake Gordon to
prevent Redfin Perch from migrating from Lake Gordon to Lake
Pedder

IFS, PWS, RMC

Brown Trout
Salmo trutta

Redfin Perch
Perca fluviatilis

Extreme

Extreme

PWS/RMC
IFS

All regions

IFS
IFS
IFS, Hydro Tasmania

Hydro Tasmania

Southern region

On-going surveys to detect and where feasible eradicate further
incursions of Redfin Perch in the Gordon River below Gordon
Dam
Subject to appropriate funding, conduct annual monitoring for
Redfin Perch in Lake Pedder; following detailed response planning,
translocation of Swamp Galaxias populations if Redfin Perch are
detected in Lake Pedder
Establish policy and protocols (for example IFC Draft Translocation
Policy) for fish translocation and stockings to avoid introduction of
Redfin perch and accidental introductions of other non target fish
species

New Zealand Screw Shell
Maoricolpus roseus

Dinoflagellate
Gymnodinium catenatum

Extreme

Extreme

IFS, Hydro Tasmania
IFS

IFS

Conduct distribution surveys, detailed risk assessment and threat
abatement strategy for spread into the TWWHA
Maintain the integrity of the fish migration barrier at Liawenee
Canal to prevent entry of Redfin Perch into Great Lake
Continue to monitor introduced marine pests in Port
Davey/Bathurst Harbour at least every three years, subject to
appropriate funding
Support and implement recommendations of Edgar et al. (2007) to
reduce the potential for further incursions of introduced animals
into the Port Davey/Bathurst Harbour estuary
Encourage boat owners to follow guidelines for hull-fouling outlined
in the Minimal Impact Boating Strategy

IFS

Establish a monitoring program to assess the distribution and
dynamics of G. catenatum and its impact on the natural food web,
subject to appropriate funding
Provide users of Bathurst Harbour or Bathurst Channel with
information stating that it is illegal to take shellfish and that eating
shellfish from the area could cause paralytic shellfish poisoning,
which in extreme cases can result in death.
Support and implement recommendations of Edgar et al. (2007) to
reduce potential for further incursions of introduced animals into
the Port Davey/Bathurst Harbour estuary

PWS/RMC

PWS/RMC

Southern region

PWS/RMC

PWS/RMC

PWS/RMC

PWS/RMC

Southern region

RISK: HIGH
Superb Lyrebird
Menura novaehollandiae
European Wasp
Vespula genrmanica

English Wasp
Vespula vulgaris

Echinoderm
Centrostephanus rodgersii

Northern Pacific Seastar
Asterias amurensis

High

High

High

High

High

Encourage boat owners to follow guidelines for hull-fouling outlined
in the Minimal Impact Boating Strategy

PWS/RMC

Monitor the spread of Superb Lyrebirds into the TWWHA
Encourage and facilitate further research into impacts in wet forests
Continue to exclude Superb Lyrebirds from myrtle elbow orchid
habitat at Needles Picnic Reserve by fencing the 1m x 1m area
Facilitate further research into the impacts of European Wasps on
native fauna and flora
Investigate impacts of European Wasps on Ptunarra Brown
Butterfly
Locate and destroy European Wasp nests near visitor sites
Facilitate further research into potential for spread of English wasps
into the TWWHA
Facilitate further research into the impacts of English Wasps on
native fauna and flora

RMC
RMC
PWS/RMC

All regions

RMC

Southern region

Monitor population of C. rodgersii in Bathurst Channel in
conjunction with general surveys of introduced marine pests in Port
Davey/Bathurst Harbour estuary
Support and implement recommendations of Edgar et al. (2007) to
reduce potential for further incursions of introduced animals into
the Port Davey/Bathurst Harbour estuary

PWS/RMC

Encourage boat owners to follow guidelines for hull-fouling outlined
in the Minimal Impact Boating Strategy

PWS/RMC

Monitor introduced marine pests in Port Davey/Bathurst Harbour
at least every three years

PWS/RMC

Support and implement recommendations of Edgar et al. (2007) to
reduce potential for further incursions of introduced animals into
the Port Davey/Bathurst Harbour estuary

PWS/RMC

PWS/RMC
PWS
RMC

Southern region

RMC
Southern region

PWS/RMC

Southern region

Encourage boat owners to follow guidelines for hull-fouling outlined
in the Minimal Impact Boating Strategy
Pacific Oyster
Crassostrea gigas

High

RISK: MODERATE
Cat
Felis catus

Goat
Capra hircus

Moderate

European Rabbit
Oryctolagus cuniculus

Moderate

PWS/RMC

Monitor introduced marine pests in Port Davey/Bathurst Harbour
at least every three years

PWS/RMC

Support and implement recommendations of Edgar et al. (2007) to
reduce potential for further incursions of introduced animals into
the Port Davey/Bathurst Harbour estuary

PWS/RMC

Encourage boat owners to follow guidelines for hull-fouling outlined
in the Minimal Impact Boating Strategy

PWS/RMC

Monitor off-shore islands for the presence of Cats and instigate an
eradication program if detected subject to appropriate funding

PWS/RMC

Monitor Melaleuca and Birch’s inlet for the presence of Cats and
eradicate if detected subject to appropriate funding

PWS/RMC

Facilitate further research into the impacts of Cats in the TWWHA

RMC

Monitor any re-establishment of goats in the TWWHA

PWS/RMC

Eradicate Goats found in or near the TWWHA subject to
appropriate funding

PWS/RMC

Eradicate European Rabbits from Strathgordon and monitor area
for two years post-eradication to ensure European Rabbits are no
longer present subject to appropriate funding
Develop a program to eradicate European Rabbits from Breaksea
Island and implement once Strathgordon European Rabbits have
been eradicated subject to appropriate funding
Assess European Rabbit population in the Cynthia Bay area and
develop a program to eradicate if feasible and subject to
appropriate funding

PWS
PWS/RMC
PWS/RMC

Southern region

All regions

All regions

Southern and
northern regions

Dog
Canus lupus familiaris

Moderate

Common Starling
Sturnus vulgarus

Moderate

European Carp
Cyprinus carpio

Moderate

Rainbow Trout
Oncorhynchus mykiss

Feral Honeybees
Apis mellifera
Large Earth Bumblebee
Bombus terrestris
Slug
Potamopyrgus antipodarum
European Shore Crab
Carcinus maenas

RISK: LOW

Moderate

Moderate
Moderate
Moderate
Moderate

Implement wild dog eradication strategy in the Walls of Jerusalem
area subject to appropriate funding
Monitor any re-establishment of wild dogs in the TWWHA
Control Starlings in Orange-bellied Parrot breeding areas by
shooting and nest box management, subject to appropriate funding

PWS

Maintain public awareness of the extreme threats posed by this
introduced fish in Tasmanian and the TWWHA
Where incursions are detected, instigate immediate actions to
eradicate subject to appropriate funding

IFS

Develop an appropriate translocation and stocking policy to
prevent accidental introduction of other introduced species and
appropriate stocking levels to minimise impacts
Maintain public awareness of the threats posed by illegal
translocations of Rainbow Trout in the TWWHA and the penalties
for so doing
Continue to monitor Clarence Lagoon for the presence of Brown
and Rainbow Trout

IFS

If feral Honeybees establish near or at a visitor site contact an
apiarist to remove the swarm
Encourage and facilitate further research on impacts of bumblebees
in Tasmania and the TWWHA
No action

PWS

All regions

RMC

All regions

Monitor introduced marine pests in Port Davey/Bathurst Harbour
at least every three years
Support and implement recommendations of Edgar et al. (2007) to
reduce potential for further incursions of introduced animals into
the Port Davey/Bathurst Harbour estuary
Encourage boat owners to follow guidelines for hull-fouling outlined
in the Minimal Impact Boating Strategy

PWS/RMC

PWS/RMC
PWS

Northern region
(eradication), all
regions
All regions

IFS/PWS
All regions

IFS
IFS

Not applicable

PWS/RMC
PWS/RMC

Southern region

Black Rat
Rattus rattus

Fallow Deer
Dama dama
Mallard
Anas platyrhynchos
Laughing Kookaburra
Dacelo novaeguineae
Atlantic salmon
Salmo salar
Mainland Yabbie
Cherax destructor
RISK: VERY LOW
Brook Trout
Salvelinus fontinalis
Commercial Honeybees
Apis mellifera
Millipede
Cylindroiulus latestriatus
Millipede
Cylindroiulus brittanicus
Echinoderm
Astrostole scabra

Monitor off-shore islands for the presence of rats and instigate an
eradication program if detected subject to appropriate funding
Monitor and control Black Rats at visitor sites to reduce the impact
of rats on visitor enjoyment

PWS

Facilitate research into the impacts of rats on native rodents

RMC
PWS

Low

Eradicate Fallow Deer found in or near the TWWHA subject to
appropriate funding
Repeat baseline surveys for Fallow Deer as recommended by Locke
(2007)
Document the distribution of species within the WHA

RMC

Low

Where feasible develop a control program in consultation with
local communities
Facilitate research into impacts on native fauna

Low

No action

Low

Where incursions are detected in the TWWHA, instigate
immediate actions to eradicate subject to appropriate funding

IFC

IFS

Northwest region

PWS/RMC

Southern and
northwest regions

Very Low

Support continued presence of Brook Trout in Clarence Lagoon in
the TWWHA
Continue to allow commercial beekeeping activities as per
TWWHA Management Plan with new sites considered where they
meet the prescriptions of the TWWHA Management Plan
No action

Very Low

No action

Very Low

Monitor introduced marine pests in Port Davey/Bathurst Harbour
at least every three years

Low

Very Low

All regions

PWS

Northern region

PWS/RMC
PWS/RMC

RMC

Northwest region

All regions
Not applicable

Not applicable
Not applicable
PWS/RMC

Southern region

Support and implement recommendations of Edgar et al. (2007) to
reduce potential for further incursions of introduced animals into
the Port Davey/Bathurst Harbour estuary

PWS/RMC

Encourage boat owners to follow guidelines for hull-fouling outlined
in the Minimal Impact Boating Strategy

PWS/RMC

House mouse
Mus musculus

Negligible

Control mice at visitor service sites

PWS
RMC

Sugar glider
Petaurus breviceps
Eurasian Blackbird
Turdus merula
Spotted turtle dove
Streptopelia chinensis
House Sparrow
Passer domesticus
European Greenfinch
Carduelis chloris
European Goldfinch Carduelis
carduelis
Feral Pigeon
Columbia livia
Eurasian Skylark
Alauda arvensis
Annelid
Microscolex phosphoreus
Annelid
Aporrectodea caliginosa
Annelid
Eiseniella tetraedra
Annelid
Allolobophoridella eiseni

Negligible

Facilitate research on the impact of mice on invertebrate
populations
Document expansion of Sugar Glider range within the TWWHA

PWS/RMC

All regions

PWS

All regions

PWS

All regions

PWS

All regions

PWS

All regions

PWS

All regions

PWS

All regions

PWS

All regions

Negligible

Eradicate where established populations occur subject to
appropriate funding
Eradicate where established populations occur subject to
appropriate funding
Eradicate local populations where feasible subject to appropriate
funding
Eradicate where established populations occur subject to
appropriate funding
Eradicate where established populations occur subject to
appropriate funding
Eradicate where established populations occur subject to
appropriate funding
Eradicate where established populations occur subject to
appropriate funding
Continue to prohibit and police bait fishing in the TWWHA

IFC/PWS

All regions

Negligible

Continue to prohibit and police bait fishing in the TWWHA

IFC/PWS

All regions

Negligible

Continue to prohibit and police bait fishing in the TWWHA

IFC/PWS

All regions

Negligible

Continue to prohibit and police bait fishing in the TWWHA

IFC/PWS

All regions

Negligible
Negligible
Negligible
Negligible
Negligible
Negligible
Negligible

All regions

Annelid
Lumbricus rubellus
Annelid
Octolasion cyaneum
Annelid
Anisochaeta dorsalis
Annelid
Lumbriculus variegatus
Mollusc
Arion intermedius

Negligible

Continue to prohibit and police bait fishing in the TWWHA

IFC/PWS

All regions

Negligible

Continue to prohibit and police bait fishing in the TWWHA

IFC/PWS

All regions

Negligible

Continue to prohibit and police bait fishing in the TWWHA

IFC/PWS

All regions

Negligible

Continue to prohibit and police bait fishing in the TWWHA

IFC/PWS

All regions

Negligible

PWS

All regions

Mollusc
Deroceras panormitanum
Mollusc
Deroceras reticulatum
Mollusc
Lehmannia nyctelia
Mollusc
Oxychilus cellarius
Crustacean
Porcellio scaber
Spider
Diplocephalus cristatusj
Millipede
Ophyiulus pilosus
Centipede
Lithobius microps
Springtail
Hypogastrura denticulata
Springtail
Hydrogastrura purpurescens
Coleopteran
Listronotus bonariensis
Coleopteran
Aphodius fimetarius

Negligible

PWS

All regions

PWS

All regions

PWS

All regions

PWS

All regions

Negligible

Prevent the introduction of the Hedgehog Slug by checking for and
removing any slugs and/or slug eggs (which are gelatinous and
round) from building materials at new construction sites
Consider the risk of introduced land snails where substantial new
infrastructure proposed within the TWWHA
Consider the risk of introduced land snails where substantial new
infrastructure proposed within the TWWHA
Consider the risk of introduced land snails where substantial new
infrastructure proposed within the TWWHA
Consider the risk of introduced land snails where substantial new
infrastructure proposed within the TWWHA
No action

Negligible

No action

Not applicable

Negligible

No action

Not applicable

Negligible

No action

Not applicable

Negligible

No action

Not applicable

Negligible

No action

Not applicable

Negligible

No action

Not applicable

Negligible

No action

Not applicable

Negligible
Negligible
Negligible

Not applicable

Hemipteran
Myzus persicae
Hemipteran
Rhopalosiphum rufiabdominalis
Hemipteran
Sitobion sp.
Hemipteran
Cimex lectularius
Leipidopteran
Pieris rapae
Booklice
Lepinotus iniquilinus
Booklice
Lepinotus patruelis

Negligible

No action

Not applicable

Negligible

No action

Not applicable

Negligible

No action

Not applicable

Negligible

No action

Not applicable

Negligible

No action

Not applicable

Negligible

No action

Not applicable

Negligible

No action

Not applicable
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