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ABBREVIATIONS
BVD Biodiversity Values Database 1T see TFM and FVD 1 this integrated database and GIS

mapping product is being developed at the same time as the TFA review and will wholly
replace the hard copy TFM  and online FVD

DEWHA Commonwealth Department of the Environment, Water, Heritage and the Arts (previously
known under various other names such as Department of Environment and Heritage),
superceded during the preparation of this document by the Department of Sustainability,
Environment, Water, Population and Communities (DSEWPC)

DPIPWE Tasmanian Department of Primary Industries, Parks, Environment and Water, previously
known as DPIWE (Department of Primary Industries, Water and Environment) and DPIW
(Depar tment of Primary Industries and Water) and referred to as such in most
documentation related to the present review (e.g. Forest Practices Code , old versions of
the TFA, etc.) T DPIPWE is used throughout

EPBCA Commonwealth Environment Protection and Biodive rsity Conservation Act 1999
FPA Forest Practices Authority
FPAC Forest Practices Advisory Council

FPB Forest Practices Board of the Forest Practices Authority but the abbreviation is most
commonly applied to the previous name of the agency now referred to as FPA (see also
FPU) and used in the present version of the TFA

FPC Forest Practices Code 2000 , sometimes referred to as the Code
FPO Forest Practices Officer
FPP Forest Practices Plan

FPU First name of the entity now known as the FPA (usually seen in ter ms such as FPU Senior
Zoologist and various historical documents)

FT Forestry Tasmania
FVD Fauna Values Database i see TFM and BVD

IFS Inland Fisheries Service, in some older documents referred to as the IFC, Inland Fisheri es
Commission

NVA DP | P WHatwa | Values Atlas database
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PAMA  Public Authority Management Agreement established un der the provisions of the TSPA

PCAB Policy and Conservation Assessment Branch, formerly Development and Conservation
Assessment Branch ( DCAB), of DPIPWE

PSC Project Steering C  ommittee for the review of the Threatened Fauna Adviser  project,
comprising: Sarah Munks (FPA), Phil Bell (TSS, DPIPWE), Clare Hawkins (TSS, DPIPWE),
Karen Richards (FPA) and  Fred Duncan (FPA , in part )

RFA Tasmanian -Commonwealth Regional Forest Agreement  signed in November 1997 and
updated in 2005
TFA Threatened Fauna Adviser
TFM Threatened Fauna Manual, originally published as hard copy as the Threatened Fauna
Manual for Wood Production Forests in Tasmania (Forest Practices Board 2001) and
subsequentlycon verted to an online database on FPA&6s web

Biodiversity Values Database (FPA 2011)
TSPA Tasmanian Threatened Species Protection Act 1995

TSS Threatened Species Section of the Department of Primary Industries, Parks, Water and
Environment (see DPIPWE); previously known as the Threatened Species Unit (TSU)

SAC Scientific Advis ory Committee established under the TSPA

Utas University of Tasmania
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DEFINITIONS

All terminology used in this document is in accordance with definitions as o utlined in the
Tasmanian -Commonwealth Regional Forest Agreement  (1997),the Threatened Species Strategy
forTasmania ( 2000) and T daumaonseavéation Strategy (2001), unless otherwise
defined below. These definitions have been modified slightly fr om those defined in  Planning
Guideline 2008/1. An Internal Planning Framework Developed by the Forest Practices Authority for

the Purposes of Delivering Management Prescriptions through the Threatened Fauna Adviser to

Avoid or Limit the Clearance and Conve rsion of Significant Habitat for Threatened Forest Fauna
(FPA 2008).

Note: The known, core and potential range for each species (where relevant to a particular

species) is critical to the functioning of the revised TFA. Concurrent with this review of the T FA, FPA
and TSS have collaborated  with specialists to delineate a set of agreed range boundaries for each

species included in the TFA. These boundaries will be made available to planners on the FPA

website and i ncor por aNaterdl ValuestAtda BdtaPadéEaddsreporting system.

Active nest (WTE and WBSE): A nestis called active if, during the breeding season, it has visible
evidence of recent use. Evidence may include recent material added to the nest, a chick or an egg ;
or an adult bird observed close to the nest.

Aggregated retention (ARN) : The main silvicultural system used to achieve the variable

retention approach in tall, wet eucalypt forests.

Agreed procedures: The procedures agreed between the FPA and DPIPWE for the management of
threatene d species under the forest practices system , available on the FPAO6s webs|
(http://www.fpa.tas.gov.au/__data/assets/pdf file/0010/57718/FPA DPIPWE_agreed_procedures
2010.pdf )

Biodiversity evaluations: Desktop and field assessment of a proposed operational area for

biodiversity values.

Biodiversity evaluation sheets: A planning document for biodiversity values that must be
completed by forest  planners as part of the development of forest practices plans.

Biodiversity Values Database: A planning tool designed to assist forest planners to determine

which threatened species or habitat requires consideration in the development of a Forest Practice S
Plan. The BVD was previously known as the Threatened Fauna Manual  and then the Fauna Values

Database and is formally recognised as an endorsed planning tool in Section D3.3 of the Forest
Practices Code.

Buffer:  An area of intact vegetation, usually surro unding a central point (e.g. nest site, den site)
for a nominated distance.

Catchment:  An area or basin of land bounded by natural geomorphological features from which
water drains and flows to a river, watercourse, lake, wetland or estuary.

CFEV project : Conservation of Freshwater Ecosystem Values (CFEV), a project initiative of the

Department of Primary Industries, Parks, Water and Environment (DPIPWE). The project aim was

to ensure that priority freshwater values are appropriately considered in the de velopment,

management and conservation of the Statebds water resourc

Chytrid fungus: A waterborne pathogen and potentially lethal frog disease. Chytridiomycosis is an
infectious disease that affects amphibians worldwide. It has been implicated in the dec line and
extinction of frog species in NSW, Victoria and Queensland in the past 15 years but its origin and

its true impact on populations remain uncertain. The fungus can be transferred through water,

mud, plants and frog and tadpoles themselves.
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Clearfel ling: The complete removal of all trees on an area of land, where the objective is to
harvest the old stand and replace it with a new, even -aged stand that has maximum access to
light, nutrients and water

Conversion :In the meaning of 0 cedresairoamnoc ea sa ndde fciomEedest Practices. 3 o f
Act 1985 . It includes the clearance of native vegetation and its replacement with non -native

vegetation, such as plantation forest (includes hardwood and softwood plantations), agricultural

grasses and crop s. It also includes clearance of native vegetation for urban and coastal sub -

divisions, and other such purposes (i.e. non -forestry activities).

Corerange: Encompasses the area, within the known range, known to support the highest
densities of the species  and/or thought to be of highest importance for the maintenance of
breeding populations of the species.

Coupe: An area of forest that is planned for timber harvesting as a single unit. It may contain
more than one silvicultural objective, such as a number o f discrete gaps or clearfells or a
combination of both.

Coupe Context Unit: On State forest may be a notional 400ha unit around the coupe , oron
private property may be a private property boundary and surrounding land -use context.

Coupe dispersal: The dis persal of coupe operations in time and space in the landscape

DBH and DBHOB: DBH (diameter at breast height) and DBHOB (diameter at breast height over
bark). The diameter of a tree trunk at breast height (1.3 metres above the highest point on the
ground).

Decision -pathway: (inthe TFA) the question -answer steps involved to arrive at a
recommendation.

Endemic: Confined to a particular area, so that for example, a Tasmanian endemic species occurs
naturally only in Tasmania.

Ephemeral:  (w aterbody) a wetland , spring, stream, river, pond or lake that only exists for a short
period following precipitation or snowmelt. They are not the same as intermittent or seasonal
waterbodies, which exist for longer periods, but not all year round.

Environment Protection and Biodiversity Conservation Act 1999: The Environment
Protection and Biodiversity Conservation Act 1999, which relates to the protection of the
environment and the conservation of biodiversity, and for related purposes.

Environment includes:

(a) ecosystems  and their constituent parts, including people and communities; and
(b) natural and physical resources; and

(c) the qualities and characteristics of locations, places and areas; and

(d) heritage values of places; and

(e) the social, economic and cultural as pects of a thing mentioned in a, b, c or d.

Fauna : Native animals, whether vertebrate or invertebrate, in any stage of biological development
and includes eggs and any part of the animal.

Forest : An area containing trees as defined in S.3 of the Forest Pra ctices Act 1985
Forestp lanner: A person who plans forestry operations within the forest practices system.

Forest practice  s: Defined as per the Tasmanian Forest Practices Act 1985 ,i.e:
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(a) the processes involved in establishing forests, growing or harvest ing timber, clearing trees or
clearing and converting threatened native vegetation communities; and

(b) works (including the construction of roads and the development and operation of quarries)
connected with establishing forests, growing or harvesting tim ber or clearing trees.

Forest Practices Act 1985: Provides for the administration of the forest practices system through
the Forest Practices Authority.

Forest Practices Advisory Council (FPAC): A representative body of stakeholders that provide
technical advice, established under the Forest Practices Act 1985

Forest Practices Authority: An independent statutory body responsible for administering the
Tasmanian forest practices system. The system regulates the management of forest and
threatened non -forest vegetation on both public and private land.

ForestPrac ti ces Authorityds rdgiam:d iAvesearshiandyadviBory program of the
FPA.

Forest Practices Code: A Code established under the Forest Practices Act 1985  which prescribes
the manner in which  forest practices must be conducted in order to provide reasonable protection
of the environment. The most recent version of the Code was released in 2000.

Forest Practices Executive Review Team: An expert panel whose role is to provide commentary
on a pr oject or output of a project (in this case the TFA) using their knowledge and expertise.

Forest Practices Officer: A person appointed under Sections 38 and 39 of the Forest Practices
Act 1985.

Forest Practices Plans: A plan for forest operations as speci fied in Section 18 of the Forest
Practices Act 1985.

Forest practices system: The system established pursuant to the objective set out in schedule 7
of the Forest Practices Act 1985

Formal reserve: One of the following land categories: national park, nat ure reserve, conservation
park, or other legislatively defined reserves for the purpose of conservation.

FPA Planning Guideline 2008/1: A framework to assist in planning so as to avoid the loss of

significant habitat of threatened fauna through the convers ion of native forest to other forms of

land use (such as plantations, agriculture and infrastructure). The full title of the document is: An
Internal Planning Framework Developed by the Forest Practices Authority for the Purposes of

Delivering Management P rescriptions through the Threatened Fauna Adviser to Avoid or Limit the
Clearance and Conversion of Significant Habitat for Threatened Forest Fauna.

Ground -based assessment: A field assessment of an area of interest to determine the extent
and quality of s pecies habitat using the skill and experience of the forest planner and specialist
assessment where needed.

Habitat:  The area, locality, site or particular type of environment, or any part of them, occupied or
used by any flora or fauna.

Habitat fragmenta tion: The emergence of discontinuities (fragmentation) in an organism's

preferred environment (habitat), causing population fragmentation. Habitat fragmentation can be

caused by environmental processes that slowly alter the layout of the physical environme nt, or by
human activity such as land conversion, which can alter the environment much faster

Habitat tree: A tree that has features of particular value to fauna, frequently including tree

holl ows. The term O6habitat treed edtmatacfretamadonloggnd i n refere
coupes for the purpose of providing special habitat for fauna. The Code defines a habitat trees as a

mature living tree selected to be retained in a coupe because it has featured of special value for
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wildlife (e.g. hollows). Habitat trees should be selected on the basis of size and the presence of
hollows or the potential to develop hollows over time.

Hectare (ha): A metric unit of measurement equivalentto 10,000 m?.

| nformal reserve: Land protected through administrative in struments by public authorities.

Intact : Itis a natural environment with no signs of significant human activity or habitat
fragmentation, and of sufficient size to contain, support, and maintain the complex of indigenous

biodiversity of viable populations of a wide -range of biota genera and species, and thezir ecological
effects.

Interim recommendations: Management recommendations for threatened species that are being
used to guide management decisions but have not yet been through a more formal endorsemen t
process.

Karst : A landscape that results from the high degree of solubility in natural waters of the bedrock.

Underground drainage, sinkholes and limestone caves are the best known components of karst.

Known locality: A location where a species has bee n previously recorded.

Known range (or actual range): is the area within which the species is most likely to occur,

being the area of land within a minimum convex polygon of all known localities of the species. This
term i s synonymous wirtrhe néceexét eanst roeff dBuitdeknds far the Guidelinesh e
for Eligibility for Listing under the Threatened Species Protection Act 1995 (DPIW 2009).

Landing: An area to which logs are pulled and where logs are loaded onto trucks, i.e. the working
area f or cross -cutting, sorting and loading of logs. This does not include areas used solely for
stockpiling.

Listing statements: Brief documents providing distributional and biological data, recovery

program information, actions carried out, actions required a nd illustrations. The quickest and most
readily obtainable advice on threats and management of a particular species will be provided in

Listing Statements. Listing Statements are used in place of Recovery Plans where the required

recovery actions do not wa  rrant preparation of a full recovery plan. Listing Statements are a formal
requirement under the Tasmanian Threatened Species Protection Act 1995

Machinery exclusion zone (MEZ): The zone (usually adjacent to a stream) where machinery is
not permitted unde  r the Forest Practices Code.

Management Decision Classification (MDC): A land classification system used by Forestry
Tasmania. Under this system, land is divided into three primary zones: Production, Conditional and
Protection, according to its availabili ty for wood production. Refer to Orr & Gerrand (1998) for a full
description of the MDC system.

Maternal den: Den chosen and occupied by female for the rearing of young.
Maternal denning season: Time of year when young occupy the den site.

Mature forest: Forests are classified as mature when they are about 100 years old and begin to
develop structural features typically found in older forests.

Mature habitat availability map: A map showing the distribution of mature habitat availability
classes (high, med ium and low) across the landscape.

Minimise: Term used deliberately to allow flexibility in management approaches on a case -by -
case basis. The use of the term does not imply provision for ignoring a recommendation. Rather, it

is used to encourage formal d ocumentation by a planner demonstrating how a recommendation

can be met, or if it cannot be met, how an alternative solution meets the intent of the initial

recommendation. In most cases where a recommendation cannot be met, a planner would seek

advice fro m the specialists at the FPA to develop an acceptable solution.
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Monitoring T effectiveness: Monitoring that is used to determine whether the management
specified has achieved its objective.

Monitoring T implementation: Monitoring that is used to determine  whether prescribed
management is actually conducted

Native vegetation . is all native forest and native non -forest vegetation.

Natural Values Atlas (NVA): A database administered by DPIPWE, with a web -based interface
that allows observations of Tasmanian p lants and animals to be viewed, recorded and analysed.

Nest (bird): A container or shelter made by a bird out of twigs, grass, or other material to hold its
eggs and young.

Noatification: Submission of a proposed forestry operation to the Forest Practices Aut horityods
advisory program for advice on the management of a special value T usually involved completing
and submitting evaluation sheets.

Off -reserve: Areas outside the reserve system.

Operation area: Area where forestry operations are planned within a Forest Practices Plan area.
Paddock tree: A tree around which the other components of a native vegetat ion community have
been removed. Paddock trees may occur as isolated trees (e.g. single tree in a paddock, widely

spaced single trees throughout a paddo ck, etc.) but also as small copses of trees (e.g. group of

trees on a rocky patch of paddock) and narrow linear strips (e.g. patchy riparian strips, roadside
strips, etc.). Although paddock trees usually occur in farmed paddocks, they can also be found
along road reserves, in cemeteries, parks and urban areas.

Partial harvesting: Harvesting systems  that include the retention of some trees e.g. advanced
growth, seed tree,  shelterwood, group and single tree selection I see Native Forest Silviculture
Technical Bulletin No.5 for an overview of most silvicultural systems in Tasmania.

Permanent Native Forest Estate policy: A policy resulting from the Tasmanian Regional Forest
Agreement that commits the State of Tasmania to maintenance of native forest communitie s at
the state and bioregional levels.

Phytophthora cinnamomi . Phytophthora cinnamomi isaroot fungus that can devastate drier
forest and non -forest communities in lowland areas of Tasmania

Photo -interpretation (PI): A techniqgue to classify and map Tasma niadbs native forests
stereoscopic interpretation of aerial photographs which was developed in the late 1940s to facilitate
systematic forest management.

Planning tool: An instrument to deliver information to forest practitioners on the approach to

manag ement of a species value in areas covered by the forest practices system.

Plantation: A forest stand established by the planting of seedlings or cuttings of trees (usually a
monoculture of hardwood or softwood species) selected for their wood producing pro perties and
managed intensively for the purposes of future timber harvesting.

Potential habitat . All habitat types within the potential range of a species that are likely to
support that s pecies in the short and/or long -term. It may not include habitats k nown to be

occupied intermittently (e.g. occasional foraging habitat only). Potential habitat is determined from
published and unpublished scientific literature and/or via expert opinion, is agreed by the
Threatened Species Section (DPIPWE) in consultation with species specialists.

Potential range . Includes the known range, but also includes the area within which the species
has not been found but may occur based on environmental conditions.

Private land: A land tenure arrangement where the land is permanen tly owned and not leased.
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Project Steering Committee (PSC): Part of the project governance framework. The PSC may
have a number of roles and responsibilities, such as approving project direction and expenses,
ensuring project targets are met and resolving conflict.

Proposed FPP area: refers to an area under application for a Forest Practices Plan. For the ease

of readability in the recommended management actions delivered via the TFA, the term is usually

simplified to AFPP ar eao otithis dodedhBtimply thes theaagvicd condeessb | e ) b u
approval of the Aproposedo FPP. Note that the recommende
modifications to an area proposed for operations under an FPP, such that the proposed area is

modified in its extent. In addition, constraints may be imposed on activities outside the proposed

FPP area (e.g. seasonal exclusion zones, etc.).

Public land: Land as defined in Section 4 of the Public land (Administration and Forests) Act
1991a (Tas.) and land owned or leased by t he Commonwealth.

Recovery Plan  : A plan made under section 25 of the Threatened Species Protection Act 1995 , or
under the Commonwealth Environment Protection and Biodiversity Conservation Act 1999 , for any
species of flora or fauna  that is under threat of e  xtinction.

Range boundary: A boundary encompassing the area in which a species is known to or could
potentially occur.  See definitions for potential, known and core ranges.

Reforestation: Natural or intentional re  -stocking of forests  that have been deplet ed or deforested.

Regeneration burn - high intensity (slash burn): A planned burn conducted under weather
and fuel conditions  that promote a fire of sufficient intensity to consume fuels for the purpose of
forest regeneration or plantation establishment.

Regional Forest Agreement (RFA): Twenty year plans, signed by the Australian and certain
State governments, for the conservation and sustainable management of certain areas of
Australiads native forests.

Remnant vegetation: The native vegetation remaining from the 'original’ forest or non -forest
vegetation in a landscape after land clearance/alteration. A remnant can be of any size or

condition, including individual trees, both live and dead. Remnants are generally patches at least

one hectare in size.

Reserves: | nf or mal and for mal reserves that form Tasmani ads
Representative (CAR) reserve system (CofA and SofT 1997)

Riparian:  Pertaining to the banks of streams, rivers or lakes.
Roost site: A perch on which birds rest or sleep.

Scientific Advisory Committee (SAC): The establishment of the Scientific Advisory Committee
(threatened species) is provided for under section 8 of the Threatened Species Protection Act 1995.

Significant habitat . Habitat within the ~ known range of a specie s that (1) is known to be of high
priority for the maintenance of breeding popul ations thr
conversion, of which, to non -native vegetation is  considered to result in a long -term negative

impact on breeding populations of the species. It may include areas that do not currently support

breeding populations of the species but that need to be maintained to ensure the long -term future

of the species. Significant habitat is determined from published and unpublished scientific | iterature

and/or via expert opinion, is agreed by the Threatened Species Section (DPIPWE) in consultation

with species specialists.

Silvicultural: The science and art of managing the establishment, composition and growth of
forests.
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Silvicultural systems: A regime of operations applied to a forest to produce of enhance forest
values such as wood production, water yield, wildlife habitat, soils conservation and landscape
aesthetics. In wood production forests a silvicultural system normally comprises a harv esting
operation in conjunction with a regeneration treatment.

Snig tracks: A track along which logs are pulled from the felling point to a nearby landing.

Special Management Zone (SMZ2): A Iand classification within Forestry
Decisio n Classification (MDC) system that delineates areas to reflect additional management
requirements for special values and uses (e.g. areas of high fauna or flora values such as habitat of

threatened species).

Species: A population or group of individual flo ra or fauna that interbreed to produce fertile
offspring or that possess common characteristics derived from a common gene pool.

State forest: Forest on p ublicland that has been designated multiple  -use forest by Parliament,
under the Forestry Act 1920 . T his land, which includes purchased land, is managed by Forestry
Tasmania.

Stream class: Relating to size of the stream catchment , as follows (from the Forest Practices
Code):

e Class 1:rivers, lakes, artificial storages (other than farm dams) and ti dalwa ters i
generally those named on a 1:100,000 topography map ;

¢ Class 2: Creeks, streams and other watercourse from the point where their
catchment exceeds 100  ha;

e Class 3: watercourses carrying running water most of the year between the points
where their catch mentis from50 -100 ha;

e Class 4: a |l other water courses carrying water for part of all of the year for most

years.
Stream - side reserves: All land within a minimum horizontal distance specified in the Forest
Practices Code from the banks of a Class 1, 2, 3 or 4 watercourse.

Swift Parrot Important Breeding Area (SPIBA): Swift Parrot important breeding areas that are

known or suspected to have supported a large portion of the Swift Parrot breeding population in
any given year.

Technical notes: Supplementary information and technical explanation for Forest Practices
Officers on commonly encountered fauna management issues in production forests. Technical notes
are advisory guidelines and do not constitute additions/alterations to the Forest Practices Code.

Th reatened fauna includes all fauna species listed on Schedules 3, 4 and 5 of the Tasmanian
Threatened Species Protection Act 1995 and/or schedules of the Commonwealth Environment
Protection and Biodiversity Conservation Act 1999

Threatened Fauna Adviser (T FA): The Threatened Fauna Adviser is a decision -support system
developed by the Forest Practices Authority, in consultation with DPIPWE, specialists and the forest

industry, to deliver management recommendations for forest -dependant threatened fauna in woo d
production forests.

Threatened Species Protection Act 1995: An Act to provide for the protection and management
of threatened native flora and fauna and to enable and promote the conservation of native flora
and fauna.

Threatened Species Section (TSS): A section of the Biodiversity Conservation Branch of the
Department of Primary Industries Park, Water and Environment (DPIPWE).
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Threatening process: Any process that , if continued, would pose a threat to the natural survival
of any species of native flora o r fauna.

Trees : are defined as per the Tasmanian Forest Practices Act 1985  i.e:

(a) any woody plants with a height or potential height of 5 metres or more, whether or not living,
dead, standing or fallen, that are T

(i) native to Tasmania; or
(i) introdu ced into Tasmania and used for the processing or harvesting of timber; and
(b) tree ferns.

Variable Retention (VR):  An umbrella term that describes an approach to harvesting and
silviculture. VR is a relatively new silvicultural system that retains forest structural elements for at
least one rotation in order to preserve environmental values associated with structurally complex

forests.

Wildlife habitat clump: An area containing habitat trees set aside in a harvesting coupe to aid in
the maintenance of faun  a habitat diversity.

Wildlife habitat strip: Strips of uncut forest 100 metres in width, based on streamside reserves
but including links up slope and across ridges to connect with watercourses in adjoining
catchments.
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INTRODUCTION  AND OVERALL AIM

This is the second background document in the review of the Threatened Fauna Adviser  (Forest

Practices Board 2002). The Threatened Fauna Adviser is a planning tool designed to help those

making decisions on actions required to meet the relevant objectives of t hreatened species

legislation, and associated policies, in areas subject to activities regulated under the Tasmanian

Forest Practices System. To meet these objectives within the forest estate the approach taken in

Tasmania includes a combination of formal and informal reserves and by dédmana
prescripti-oeadeinedodfeas.

The overall aim of the recommended management actions delivered by the Threatened Fauna
Adviser is to contribute to the maintenance of populations of threatened species througho ut their
ranges, primarily through the management of potential habitat in areas subject to activities

regulated under the Forest Practices System, but also through other management of actions .

The 6maintenance of popul ati ons 6 impachans long eterns iregraductvie c ant ne
rates and mortality rates.

Conservation actions to meet this aim consider for each species factors such as:
o the degree and type of areas set aside for reservation;
e previous and potential loss of habitat;
¢ threatening proces ses and land management within its range;

o fragmentation of habitat and the impact on habitat through adjacent land use; and

e the |ife cycle and speciesd susceptibility to human ¢
The Threatened Fauna Adviser is designed to be used for the regulat ion of forest practices and it
does not necessarily address all actions considered nece

those directly related to forest practices.

The first background document produced as part of the review of the Threatened Fauna A dviser
provided an overview of the history of the TFA development and use, the review process that will

be used and an analysis of the species that will be assessed during the later part of the review (i.e.

the present document). This second document provi des a review of  species information and the
management approach . It includes information on species listed on the TSPA and EPBCA since the
release of the first TFA in 2002.

REVIEW PROCESS

Review of species6 information

The review of information on manage ment of threatened fauna species under the forest practices
system includes a combination of a literature review and discussions with specialists on the
different species, groups of species or management issues. The first background document outlined
the r eview method in more detail.

Management approach

As the available information on each species or group of species was reviewed , range and habitat
descriptions were formulated (to be delivered via the Biodiversity Values Database), key
management issues we re identified and  draft decision -pathways developed. A summary of the
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proposed draft approach is provided in this document. As each species, speciesd gr
of generic decision pathways were drafted, the document (or extracts of it) was provid ed to the

PSC for review/comment. Copies of the comments provided by specialists and draft documents are

available in TRIM file, fpa/07/310 . See b ackground document 3 for the final proposed pathways

and recommended actions to meet the objective for each sp ecies.

Reference material

Information sources used to develop the revised decision - pathways and management
recommendations are variably cited throughout this document, depending on their relevance. All
information sources including published papers, repor ts and similar material, and records or

consultations with specialists and other parties, are either documented in the document (as
standard in -text citations with an associated reference list for each species or group of species)
and/or recorded in email and other forms of correspondence (maintained on file fpa/07/310 ).

A complete reference list is available at
http://www.fpa.tas.gov.au/ _data/assets/pdf file /0005/78800/BVD_reference_list.pdf

SPECIES INFORMATION AND MANAGEMENT APPROACH

A species -hy-speci es (or speciesd groups) account of the infor
identified, suggested  revised or new management approach are provided in this  section.

For some species, all relevant information is presented (e.g. where there is limited management

information available and few specialistd comments), whi
is presented in appendices (e.g. where there is a large amount of information that has been

reviewed and/or detailed specialist 6comments).

The species in this section are presented in the same order as Table 1 in Background Document 1
However, it should be noted that since the finalisation of Background Document 1 , additional
decisions have been made regarding the inclusion of particular species.

e CAVE SPIDER ( Olgania excavata )

Based on advice from cave fauna specialists this species will no longer be included in the TFA.
This is because the only site of collection is within the World Heritage Area, and is imprecisely
known. There is no available evidence that the species is likely to occur in areas potentially
subject to regulation under the Forest Practices Act 1985

e SALT LAKE SLATER ( Haloniscus searlei )

At the time of finalising Background Document 1, there was some question as to whether this
species would occur in areas subject to regulation under the Forest Practices Act 1985

Howe ver, based on specialist advice , it is now considered possible that for est practices activities
could be undertaken adjacent to known sites and potential habitat, such that inclusion in the

TFA is warranted.

e CHEVRON LOOPER MOTH ( Amelora acontistica ), SALTMARSH LOOPER MOTH ( Dasybela
achroa ), CHEQUERED BLUE ( Theclinesthes serpe ntata subsp. lavara )

At the time of finalising Background Document 1 | it was suggested that the species would not
be included in the revised TFA because these species are essentially restricted to saltmarsh or
coastal habitats. However, recent surveys now suggest that these species may extend into

peripheral native vegetation habitats. While it is recognised that the primary threats to these
species remain unrelated to forest practices (e.g. grazing, changes to drainage, etc.), the
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potential for FPP -based a ctivities to impact on prime and peripheral habitat is now recognised,
and all three species will be included in the revised TFA.

e DENISON CRAYFISH ( Ombrasticoides denisoni )

At the time of finalising Background Document 1 | it was suggested that the species would be
included in the revised TFA because of an impending listing nomination. However, this has not

occurred and until the species is formally gazetted as a threatened species, it will not be

included in the revised TFA. Note that this does not preclude the FPA providing advice on this
species as a specific biodiversity value in relation to forestry activities under the Code.
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MAMMALS

SPOTTED -TAILED QUOLL ( Dasyurus maculatus subsp. maculatus )

Previous TFA approach

The Spotted -tailed quoll is included in the current version of the TFA, with a single decision -
pathway and associated recommendation.

The recommendation provided for the Spotted -tailed quoll included guidelines for strategic
management planning and coupe -level planning. At the strategic level of planning, it was
recommended that:

dr'hroughout the range of this species retention of a network of mature forest should be met

by applying the standard fauna management provisions of the Forest Practices Code across all
land tenures e.g., wildlife habi tat strips, wildlife habitat clumps and streamside reserves 6and
Gtrategic plans should be developed for the conservation of habitat for the Spotted -tailed

quoll in each of the following key sites: forested areas of the north bounded by Wynyard,
Gladstone and the central and northeastern highlands; northwest wet forests, encompassing
the entire catchments of the Arthur and Montague [sic] Rivers; dry eucalypt forests in the
central north coast area (e.g. Dazzler Range, Wurra Wurra Hills) bound by the Tamar,
Devonport and the western Tiers; patches between the King River and Strahan; the Gordon
River and Huon River catchments; and the coastal strip from Strahan to Temma o}

At a coupe level of planning, it was recommended that:

@reas within an operation area w hich have a natural high diversity of refuge sites such as
fallen logs, dense understorey, rocks and wombat burrows should be captured by standard
Code provisions for fauna (e.g. streamside reserves, wildlife habitat strips and clumps). This
is particularl 'y important for any operations within the key sites for the spotted tailed quoll 0]

Background information

Conservation status
TSPA: rare; EPBCA: Vulnerable
Distribution and habitat

The Spotted -tailed quoll occurs throughout Tasmania and eastern Australia from Queensland to
Victoria. The area of highest probability of occurrence (core range) in Tasmania has been described
(Jones & Rose 1996). Factors driving the distribution of the species are particularly challenging to

determine, but the distribution does loosely coincide with areas of predictable seasonal rainfall.

Recent survey results indicate that potential habitat includes coastal scrub, riparian areas,

rainforest, wet forest, damp forest, dry forest and blackwood swamp forest (mature and regrowth).

Remnant vegetation in cleared agricultural land can also be important. Radio -tracking observations
indicate a strong preference for moving through vegetation cover rather than open areas (UTas,

FPA & DPIPWE, unpubl. data).

Den sites recorded in Tasmania inc lude a very wide range of structures, including large hollow logs,
tree hollows, burrows and rock outcrops, particularly in areas with high structural diversity (forests
comprised of high canopy, shrub and ground vegetation cover) (UTas, FPA & DPIPWE, unpu bl.
data). This accords with similar findings for the mainland (Belcher 2000; Belcher & Darrant 2006b).

In areas of agricultural land, remnant forest patches may be used for denning. It is unknown
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whether particular features are favoured for maternal dens, but these would logically be areas of
minimal disturbance which are unlikely to be inundated during the maternal denning season, as is
the case for mainland female quolls, which most commonly use burrows, probably favouring those

in prey -rich areas, when  denning with dependent pups out of the pouch (Andrews 2005 ; Belcher
2008). Sites used for denning pups (usually between July and November) are typically very difficult

to identify in terms of signs of use but would be expected to comprise burrows free from risk of
inundation.

Threats and management considerations

The draft Recovery Plan (Long & Nelson 2010) includes habitat loss, modification and

fragmentation, timber harvesting and prescription burning as key threats to the Spotted -tailed
quoll , referring  for the Tasmanian population to the removal of an estimated 50% of its core

habitat and the harvesting of more than half of the remaining 50% in the last 20 years.

The specific impact of forestry activitiues is thought to relate to the removal of critical habitat
features such as tree hollows, hollow logs large enough to den in and structural complexity

(Belcher 2000; Belcher & Darrant 2006b). In general, habitat use has been found to be largely
determined by prey densities and availability of dens (Belche r 2000, Belcher & Darrant 2006a).
Clearfell harvesting, in particular, appears to result in habitat that remains unsuitable for this

species for a much longer period than selective harvesting (Belcher 2008; Loyn et al. 1980),

presumably because it lacks th ese critical features for longer.

Surveys and reports for the species conducted for the Regional Forest Agreement  (Anon. 1997)
indicate that significant habitat overlaps with highly productive native forest and non -forest
environments suitable for conversi on. Furthermore, home ranges (hon -mating season) are large

(upto 20 km 2 for males and 10 km 2 for females). Female ranges are virtually exclusive for large
parts of the year. These two attributes contribute to low natural population densities and natural

rarity. This is an additional reason that the species is vulnerable to population decline in the face of
widespread vegetation conversion.The species is also thought to be susceptible to secondary
poisoning from small 1080 poisoned carcasses e.g. rabbits, s mall possums (although the threat
posed by 1080 from forestry activities in Tasmania has been considerably reduced in recent years

with the major operators on public and private land ceasing the use of the poison); other cited

threats are competition with introduced predators, persecution, road mortality and wildfire (DEWHA
2011).

Reasons for changes to TFA

As discussed in  Background Document 1, the Spotted -tailed quoll and Eastern Quoll were included

in FPAG6s BVD as one enti ty wpotenhal habitdt thai atdmpbdts aapturept i o n
both species in the one habitat description. However, these species have different habitat

preferences and because the Eastern Quoll is not listed as threatened on either the TSPA or EPBCA,

itis notincluded in  the revised TFA. As such, all information in relation to the decision - pathway

and recommendations for the Spotted -tailed quoll  requires review.

Current threat abatement and recovery advice (DEWHA 2011; Long & Nelson 2010) specifically call
for a national e ffort to reduce loss and fragmentation of habitat, including the management of risks
posed by silvicultural practices.

Recent survey work is providing more precise habitat definitions (UTas, FPA & DPIPWE, unpubl.
data).
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Recommended TFA approach

Management objective

The management objective for this species is to implement actions that will assist the maintenance
of populations throughout the range of the species, primarily through the maintenance of potential
habitat.

Range and habitat definitions

The core range ofthe Spotted -tailed quoll is currently mapped from the work of Jones & Rose
(1996), but is soon to be updated on the basis of ongoing survey and modelling work by UTas, FPA
& DPIPWE, unpubl. data

The potential range of the Spotted -tailed quoll is the whole of mainland Tasmania.

Potential habitat for the Spotted -tailed quoll is coastal scrub, riparian areas, rainforest, wet

forest, damp forest, dry forest and blackwood swamp forest (mature and regrowth), particularly

where structurally complex and steep rocky areas are present, and includes remnant patches of
these vegetation types in cleared agricultural land.

Summary of proposed d  ecision pathways to use in the draft TFA

The decision -pathway and management actions recommended to meet the objective for the
species are summarised below. For details of the final draft pathways and actions used in the
development of the draft web -based tool see Background document 3.

The first decision -pathway should be based on the presence of den sites, as identified from
databases i.e. the  Biodiversity Values Database . If a den is known, REC 1 is delivered (den site

management). REC 1 is independent of the part of the range the operation is within.

If a den site is not known, the second decision -pathway is reached. T he second decision -pathway is
based on the range type. If the operation is within the potential range but outside core range, no
special prescriptions are required.

If the proposed operation is outside the core range (i.e. within the potential range) and n o den
sites identified, no special management prescriptions will be required, irrespective of the proposed

forestry activity or presence or potential habitat (i.e. the standard Code provisions for fauna

management are regarded as appropriate) for the manag ement of potential habitat).

If the proposed operation is within the core range and no den sites identified, the third decision -
pathway is reached. This pathway is based on operation type.

(i.e. operation within potential range but outside core range) will be based on the presence of

known den sites. Note that at present there are very few den sites listed in databases so this

decision -pathway will not trigger many notifications at present. Since loss of denning habitat is

considered to significantly reduce likelihood of quolls using an area, and since known den sites are

a reliable indicator of local dependence on an area by this species, buffers are recommended

around all known den sites: a buffer of 50 m (a tree length, and allowing for some distance of a n
underground burrow) is recommended around the observed den entrances or estimated position of

known den.

The third decision -pathway is based on whether the operation is within the core range but den sites
are absent. No special management prescriptions w ill be required in this situation.

The fourth decision -pathway is based on whether the operation is within the core range and

potential habitat is present. In potential habitat within the core range, to avoid destruction of the

best potential ha bitat for f emales to den pups, w ildlife habitat clumps which prioritise the inclusion

of suitable burrows as well as any known den sites are stipulated for all types of operation. A buffer

of 50 m is recommended around burrow entrances within the clump and, for all k nown den sites,
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around estimated known den site position, to retain the key features of the surrounding habitat

and protect the burrow from destruction by machinery or tree fall. Additionally, efforts are

encouraged to avoid disturbance of breeding in wind rows and log piles during the pup -denning
season (July -November) in potential habitat in the core range.

The fifth decision -pathway is for conversion operations within the core range with potential habitat.
Again the recommended actions are designed to pro tect known and potential den sites.

The sixth pathway is for conversion of cleared land to plantation or management of existing
plantation within the core range with potential habitat. In this situation the main aim of the
recommended actions is to maintai n remnants that may be important den sites.

The last two decision -pathways relate to roading and quarry operations and again actions aim to
reduce impact on den sites, particularly maternal dens.

Note that the decision  -pathways and recommendations coincide with those for the Tasmanian
Deuvil, in recognition of the overlaps in distribution, habitat requirements and relatively similar
management requirements. A Technical Note will provide further guidance on the needs of both

these species.
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EASTERN BARR ED BANDICOOT ( Perameles gunnii subsp. gunnii )

Previous TFA approach

This species was included in the previous version of the TFA.

Potential habitat for this species in the Biodiversity Values Database (on the majority of 1:25000
mapsheets) was described a s @rassy woodlands, native grasslands, mosaics of pasture and ground
cover, including shrubby weeds 6

If potential habitat was present within a proposed FPP area, the TFA delivered a single
recommendation, as follows:

This species has significantly declin ed in its natural habitat (grassy woodlands and grasslands
dominated by tussocks, reeds and grasses) throughout the Midlands. The following is recommended
for all operation areas with suitable habitat within the Midlands:

e Retain as much undisturbed woodlan d as possible, particularly understorey plants required for
nesting and cover. Saggs ( Lomandra and Lepidosperma spp.), Gahnia spp., species of Acacia,
Grevillea , Hakea, Correa , long native reeds and grasses are particularly favoured.

¢ Minimise disturbancet o such understorey vegetation during the operation. Any regeneration burns
should be cool and patchy and should avoid areas of dense understorey.

Contact the FPB Zoologist if a site visit is required to identify the best Eastern barred bandicoot  habitat
within the operation area.

In all other areas within the range of the species standard Forest Practices Code provisions for the
retention of fauna habitat (wildlife habitat strips, wildlife habitat clumps, streamside reserves etc.)

should help to retainane  twork of habitat for this species across the landscape. Where plantations are
being established in cleared agricultural areas they should be designed to ensure retention of some

pasture -native forest ecotones wherever possible.

Background information

Conservation status
TSPA: not listed; EPBCA: Vulnerable

There is widespread concern that the species is listed at the Commonwealth level and not the State
level and therefore management is not required at the State level. However, key documentation
under the EPBCA clearly indicates that the Tasmanian subspecies is listed and requires
consideration.

Distribution and habitat

The information below is taken mainly from DEWHA (2009), with original in -text citation still in
place.

The Eastern barred bandicoot , Peram eles gunnii gunnii ~ was previously widely distributed in

northern, central and south -eastern Tasmania (Rounsevell etal. 1991) but in recent years has

declined in the central part of this range, the Midlands region (Hocking 1990; Mallick et al. 1998a;

Robin son et al . 1991. Road kill data confirm that the species is most abundant in the south -eastern
quarter of the island with lower numbers in the north -eastern and north  -western coastal regions

and least abundant in the Midland s and eastern coastal areas (Hoc  king 1990; Mallick et al. 1997a).
There are no records from the south -western regions except for a single specimen from Strahan. It

is also absent from Bruny Island and the islands in Bass Strait . While it was introduced to Maria
Island in 1969 -70 and was reported as thriving in 1990 (Hocking 1990) , there is currently no
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evidence of it present on the island despite intensive surveys in 2010 and 2011 ( Phil Wise, unpubl.
data).
The species occurs in open habitats including woodlands and open forests with a gr assy

understorey, and native and exotic grasslands (Hocking 1990). Analysis of habitat characteristics

based on distribution records from road kills has identified a mosaic of agricultural, primarily

pastoral land and remnant bushland as significant habita t for existing populations with deep soils
and high rainfall being important factors (Driessen et al. 1996; Mallick et al. 1997b, 1998b).

Threats and management considerations

The main identified threats to the Eastern barred bandicoot include clearing of  habitat, in particular
loss of ground cover, and predation by feral cats ( Felis catus ) and dogs ( Canis familiaris ) (Hocking
1990; Driessen et al . 1996; Parks and Wildlife Service Tasmania 2007). Cats are also the primary

host of Toxoplasma gondii , a highly contagious parasite which can cause death in bandicoots

(Obendorf & Munday 1990; Obendorf et al. 1996). Security is considered poor, given that few

reserves are known to contain the Eastern barred bandicoot (Hocking 1990) and most of the
available habitat is on productive agricultural or other private land (Driessen et al. 1996).

Overgrazing and urban development also represent pressure on habitat of the Eastern barred
bandicoot and the presence of foxes (  Vulpes vulpes ) in Tasmania also represents a new th reat.

It is noted that the above statements do not specifically cite forestry operations as a direct threat

to the species, but habitat clearing is an identified threat, and activities such as land clearing and

partial harvesting may also act as threatenin g processes through habitat fragmentation or effects
on other potentially threatening factors, such as predators and disease.

The key threat for the purpose of the revised TFA will therefore be considered as dnabitat loss,
disturbance and modification & Un der this potentially threatening process, DEWHA (2009) makes
the following conservation commendations

. Identify populations of high conservation priority.

. Manage threats to areas of vegetation which may provide habitat for the Eastern barred
bandicoot .

. Encourage landowners to retain or replant native vegetation, avoid overgrazing and not slash
or burn areas where bandicoots occur.

. Investigate formal conservation arrangements, such as covenants or inclusion in reserve
tenure.

Of these recommendations, the re vised TFA can practically address the issue of identifying
populations of high conservation priority and managing threats to areas of vege tation that may
provide habitat

Native forest silviculture operations within potential habitat are unlikely to be del eterious in the
long -term to the  Eastern barred bandicoot = because such operations will usually result in a
patchwork mosaic of harvested/unharvested forest/woodland and a n ongoing supply of coarse
woody debris on the ground. Establishment of plantations ha s the potential to eliminate prime and
marginal habitat through elimination of grassy understorey in forests and woodlands and

conversion of paddocks/rough pasture and native grasslands. One of the concerns in recent years

has been the establishment of mono culture plantation across relatively large expanses of

previously cleared land, resulting in a significant landscape -level alteration to habitat e.g. loss of
pasture/native forest interface, fragmentation, etc.
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Reasons for changes to TFA

The new recommen dations are more precise, addressing DEWHA (2009b) recommendations for the
species.

The main concern expressed regarding the TFA 2002 recommendation is that many users assume

that management prescriptions over and above the Forest Practices Code guidelines for biodiversity

management are not required i.e. simply retain informal reserves as per the Code such as
streamside reserves and Wildlife Habitat Clumps. The intention of the original recommendation was
a more complex analysis of potential habitat and it S management.

Recommended TFA approach

Management objective

The primary management objective for this species is to implement actions that will assist the
maintenance of populations throughout the range of the species, primarily through the
maintenance of  potential habitat.

Range and habitat definitions

The corerange ofthe Eastern barred bandicoot is the lowlands of the southern, northern and
eastern Midlands, extending to coastal areas in the southeast, east and north.

The potential range of the Eastern barred bandicoot includes the core range and specialist
defined extensions of the core range (mainly in the northwest, north and northeast) that may
support the species based on occurrence of potential habitat and frequency of sightings.

While it is recog nised that this approach may mean that a small proportion of proposed FPP areas

may contain superficially ideal habitat or even support the Eastern barred bandicoot , establishing a

core range boundary provides a means to practically manage areas outside th is zone with the
knowledge that prime habitat is being effectively managed elsewhere.

Potential habitat for the Eastern barred bandicoot is open vegetation types including woodlands
and open forests with a grassy understorey, native and exotic grasslands, particularly in
landscapes with a mosaic of agricultural land and remnant bushland.

Summary of proposed d  ecision pathways to use in the draft TFA

The decision -pathway and management actions recommended to meet the objective for the
species are summarised b elow. For details of the final draft pathways and actions used in the
development of the draft web -based tool see Background document 3.

The first decision -pathway should ask the question: ds the proposed FPP area within the core range

of the species? 6Outside the core range, no special management prescriptions would be
recommended, irrespective of the habitat types present in the proposed FPP area (REC 1).

Within the core range, if potential habitat is present, the assumption is made that the species is
present, and surveys for its presence are therefore unnecessary. This leads to the second decision
pathway, which asks: ds potential habitat [listed on the dialog screen, along with an image and

link to a more detailed help file description] present withi n the proposed FPP area? @ If no potential
habitat is present, no special management prescriptions will be necessary, irrespective of the

proposed FPP type (REC 2). Note that in relation to the Eastern barred bandicoot , the issue of
management of potential habitat adjacent to the proposed FPP area is not regarded as significant.

If potential habitat is present, the user is lead to the third decision - pathway.

Within the core range of the species, the next decision - pathway asks the user to identify the

propos ed operation type, with the options suggested as being: (1) native forest silviculture (any
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form); (2) roading; (3) quarrying; and (4) plantation establishment on cleared land and
management of existing plantation . For all options, the useristakentoar ecommendation.
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NEW HOLLAND MOUSE ( Pseudomys novaehollandiae )

Previous TFA approach

The species was previously included in the TFA with seven recomm endations, based on the
presence of known site (present = survey; absent = next decision - pathway), distance from the
coast and elevation (15 km and 200 m thresholds, respectively), presence of potential habitat (dry

coastal heath on sand and open woodland on sand leading to the next decision -level, any other
woodland leading to no special prescriptions), time since last fire (threshold 10 years: less than 10

years considered as higher potential habitat) and operation type (standard list). The current

FPA/DPIPWE agreed potential range boundary includes known sites and areas where the species

may occur based on environmental conditions and expert opinion

REC 1 (not known site, more than 15 km from coast, no potential habitat) = no special
prescriptions

REC 2 (not known site, in range, potential habitat, no fire in last 10 years, clearing or selective) =
maintain patches of intact native vegetation (especially with key indicator species) using Code
provisions such as WHSs, WHCs and SSRs

REC 3 (not known site, i  n range, potential habitat, fire in last 10 years, clearfell -style harvesting) =
survey may be required if the operation area has patches of good habitat (key indicator species),
contact required

REC 4 (not known site, in range, potential habitat, fuel red uction burn) = regular, low intensity,
patch burning, contact required for advice before burning

REC 5 (not known site, in range, potential habitat, roading, quarry) = for clearfell and conversion
operations, no special prescriptions required; for native f orest silviculture operations roads,
guarries, major snig tracks and landings to avoid potential habitat patches

REC 6 (not known site, in range, potential habitat, fire in last 10 years, selective harvesting) =
essentially the same as REC 2 but with great er detail and explanation and main features such as
roads avoiding patches of potential habitat

REC 7 (not known site) = survey required, contact required

Background information

Conservation status
TSPA: endangered; EPBCA: Endangered (added since Backgrou nd Document 1 , previously unlisted)
Distribution and habitat

The New Holland Mouse, Pseudomys novaehollandiae , occurs in Tasmania, Victoria, New South
Wales and Queensland. In Tasmania, its current distribution is not well known but it is thought to

occur in small pockets along the north and east coasts from the Tamar Valley to Freycinet

Peninsula and also on Flinders Island, recorded from a low number of sites.

The Listing Statement (Threatened Species Section, 2008) indicates that dhabitat across the
species6known range includes open heathlands, open woodlands with a heathland understorey,

and vegetated sand dunes  &and further suggests that protecting @ry heathlands, woodlands with a
heathland understorey and vegetated sand dunes within 50 kilometres of the coast 6should be a
priority action. A recent study found that there was a strong association between New Holland

Mouse abundance and distribution of four heathland species: Aotus ericoides , Lepidosperma
concavum , Hypolaena fastigiata and Xanthorrhoea spp. & The 2008 Listing Statement describes
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potential habitat as  d@ry heathlands, woodlands with a heathland understorey and vegetated sand
dunes within 50 kilometres of the coast o]

Threats and management considerations

The following threats and management issues for the species that may relate to forest practices
have been identified in the Listing Statement for the species (TSS 2008) and in other planning
documents (FPA 2008).

A Habitat |l oss and modi ficati on

It has been estimated that 7.1% of potential hab itat for the species within its known range has
been cleared and converted since 1996 (FPA 2008). However, the single largest contributing factor
to habitat loss and modification is likely to be lack of appropriate fire regimes. Most currently

known popula tions of the New Holland Mouse are found within reserves, however the species has
been very poorly surveyed, and habitat modelling indicates the presence of New Holland Mouse
habitat outside of reserves.

This is not an issue that can be dealt with in the r evised TFA because Statewide and regional
burning programs are undertaken without the need for an FPP; similarly, the strategic need for
surveys is managed by DPIPWE; at the FPP level of planning, it is possible to include commentary
on fire management.

Causes of habitat loss additional to inappropriate fire regimes include coastal development and
conversion to forest plantation, and conversion to pasture. An important cause of habitat
modification is infection of New Holland Mouse habitat with root rot fun gus Phytophthora
cinnamomi  (PC).

Coastal developments no longer require FPPs so fall under other planning systems; conversion to
pasture will be catered for in the new TFA under a generic recommendation for all such land

clearing operations; conversion of potential habitat to plantation will require a specialist survey of

habitat or species; PC was not considered in previous version of TFA but is now specifically

included.

A Predation from generalist introduced predators such as

This might be one explanation for the apparent reduction in habitat range of the New Holland
Mouse since European settlement.This is not an issue dealt with under the forest practices system.

A Fragmented popul ations are more vul néeochastdrisk. t o | ocal e X
This issues if dealt with under the general Code provisions for maintenance of fauna habitat.

A Rainfall has been shown to affect the | ength of the br
therefore reduced rainfall as a result of climate change may be a significant threat to the species.

Factors that limit the effective management of the conservation status of the New Holland Mouse
are generally associated with a | ack of knowledge of the
abundance (TSS 2 008) Limiting factors include (as listed in TSS 2008):

A Current distribution of the New Holland Mouse within Tasmania is unknown;
A Lack of appropriate fire management planning and implementation ;

A Lack of understanding of the magnitude of threats to the species including the impact of the cat
and fox;

A Lack of understanding of the causal factors underlying the species apparently specific habitat
requirements including the effect of potential competition with the introduced house mouse, Mus
musculus ;
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A h& need for an assessment of the effectiveness of different monitoring methods in order to
understand the probability of detecting the species and
detection results;

A Lack of understanding of the short and long -term impacts of variations in rainfall on the
population viability of the New Holland Mouse.

It is important that potential and known New Holland Mouse habitat is managed as the uncertainty

in detecting the New Holland Mouse may result in false negative record s (TSS 2008). Moreover, the

di stribution of the New Holl and Mouse is patchy in ti me
early to mid -stage successional vegetation (TSS 2008). Therefore New Holland Mouse habitat

should be managed to include the entire range of vegetation succession stages in order for

effective long -term conservation of habitat.

A draft multi -species recovery plan has been prepared for the Freycinet region, which includes
actions for the New Holland Mouse. Studies have been undertaken to qualitatively and
guantitatively describe New Holland Mouse habitat in Tasmania, diet, and basic life history
parameters (TSS 2008).

The Listing Statement for the species (TSS 2008) identifies that an increased understanding of the
distribution, threats  , reasons for the apparent specific habitat requirements, probability of
detection, and the effects of changes in rainfall on the New Holland Mouse is required.

Actions necessary to decrease the extinction risk to the New Holland Mouse include (as listed i n
TSS 2008):

A conduct surveys to determine the current distribution
including a broad range of habitat types and starting with priority areas such as the Dazzler Range

which is the most western record for the species i n the State and which has not been confirmed for

over 30 years;

A protect and actively manage known sites by adopting ap

A adopt appropriate burning regimes in potenti al New Hol
the distribution of the species in Tasmania;

A gain more information about the ecology, distribution,
Mouse to better prioritise management resources;

A eradicate foxes from Tasmani a arbgemploymyappidpriateny r ei ntr od
guarantine measures;

A develop a tiered system of habitat management where kn
level and potential sites are managed at a secondary level;

A protect habitat in and i mme deswhicihcludesensuringtdatgcen own | oc al i
development surveys are undertaken using the co -occurrence of indicator plant species as cues for

potential habitat (indicator plant species are Aotus ericoides , Hypolaena fastigiata , Lepidosperma

concavum and Xanthorrh oea spp.); and

A develop a clear working definition of potenti al New Ho
A protect dry heathlands, woodlands with a heathland und
within 50 kilometres of the coast. Avoid disturbance, grazing and burning too little ortoo  often.

A learn to recognise New Holland Mouse habitat and to di

introduced house mouse Mus musculus .
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Reasons for changes to TFA

Since the previous TFA, there is new information on the New Holland M ouse, its distribution and
recommended actions (e .g. TSS 2008), including the recommendation for a tiered approach to
habitat protection with respect to known and potential habitat.

Recommended TFA approach

Management objective

The primary management obje ctive for this species is to implement actions that will assist the
maintenance of populations throughout its range, primarily through the protection of known sites
and the maintenance of potential habitat.

Range and habitat definitions

Given the paucity o  f records, this is a species that should be managed according to two levels of
range: core range (a buffer around known sites) and potential range

The corerange  of the New Holland Mouse is a 3 km (radius) buffer centred on the known sites.

The potential range of the New Holland Mouse includes the core range and specialist -defined
extensions of the core range that may support the species but are as yet largely unsurveyed

(extends to within c. 15 km inland) from between Boltons Beach (east coast) around to East
Devonport (north coast), including the Furneaux islands.

Potential habitat for the New Holland Mouse is heathlands (mainly dry heathlands but also where
dry heathlands form a mosaic with other heathland, moorland and scrub complexes), heathy
woodlands (i.e. eucalypt canopy cover 5 -20%), Allocasuarina -dominated forests on sandy
substrates (not dolerite or basalt), and vegetated sand dunes.

Significant habitat for the New Holland Mouse is all potential habitat within the core potential
range of the speci es.

The definition of  potential habitat is modified from that included in the Listing Statement but
excluding the  dvithin 50 kilometres of the coast Oclause because question of potential habitat only
becomes relevant if the user has determined that they ar e in the potential range.

Note that the concepts of dry heathland and heathy woodland can be linked to formal descriptions

of Tasmanian vegetation types (through TASVEG), and that such information can be included in a

Help file and/or an updated Listing St atement. It should be noted that the habitat description will

exclude heathy forest (the concepts of dorest 6and dvoodland 6have formal definitions under

TASVEG i.e. woodland hasa 5 -20% canopy cover and forest a >20% canopy cover) and also

forests domina ted by Allocasuarina , which are hardly ever regarded as having heathy understories.

The concept of dry heathland 06is also excluded because over much of the now known range of the

New Holland Mouse, dry and wet heathlands (and indeed buttongrass moorlands and sedgy/heathy
scrublands) form a continuum, based on disturbance regime (mainly fire events).

Summary of proposed d  ecision pathways to use in the draft TFA

The decision -pathway and management actions recommended to meet the objective for the
species are summarised below. For details of the final draft pathways and actions used in the
development of the draft web -based tool see Background document 3.

Based on the suggested tiered approach to management advocated by the Listing Statement, it is
suggested that the first decision  -pathway is based on  &@ore range 06vs otential range 6

The first decision -pathway also needs to include an option of Furneaux Islands. Therefore the three
options are: (1)  dwithin the range ( core or potential) on mainland Tasmania o r Bruny Island 4 (2)
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within the range of the species on Furneaux Islands, and (3) not within the range of the species.
Option 3 leads to the standard no special management prescriptions required report. Option 2
leads to the generic offshore islands report . Option 1 leads to further decision - pathways.

The next decision -level is based on &ore range 6(i.e. known site) vs  @otential 6range. If within the
core range (which is defined as a 3 km radius around every known site), case -by - case notification
for advi ce is necessary. This is because most records outside reserves (i.e. those that may be

affected by forestry activities) are imprecise and embedded within extensive forest areas i.e. the
recommendation to require case -by -case advice will arise infrequently and is unlikely to include
clearly unsuitable habitats such as pasture and plantations. The 3 km radius is a balance between
recognising the precision of database records, the distribution of potential habitat (often heathlands

are interspersed amongst oth erwise unsuitable habitat at the scale of 100s of metres) and the

practicality of potentially requiring surveys or complex habitat management over extensive areas.

Within the potential range, the next decision - pathway is based on the presence of potential habitat.
If potential habitat is absent, no special management prescriptions will be required. If present, the

next decision -pathway is based on the operation type i.e. selective harvesting (almost all FPPs

within the potential range and habitat of the spe cies are likely to be  selective harvesting of some
form), clearfelling followed by natural regeneration, plantation establishment, roading, quarrying

and firewood collection. For selective harvesting regimes, roading, quarrying and firewood

operations, ope rations can proceed but with a requirement to retain and manage potential habitat.

For clearfelling operations notification to the FPA for further advice will be required. Note that while

the burning regime within potential habitat of the species is widely recognised as important to the
persistence and abundance of the species in an area, inclusion of a specific report for burning

activities (beyond post  -harvest regeneration burning) is not required because formally managed

burns (e.g. fuel reduction burnin g by government agencies) no longer require FPPs and any advice

on the management of the habitat of the species is outside the scope of the forest practices

system. Advice is provided via the DPIPWE permit system.

The previous version of the TFA included t he time since a fire in the decision - pathway, requiring
extra management of habitat if it had been less than 10 years since a fire. This has been removed

as it is seen to be important to manage all patches of potential habitat throughout the potential

rang e of the species.
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TASMANIAN DEVIL ( Sarcophilus harrisii )

Previous TFA approach

Not appli cable (new inclusion).

Background information

Conservation status
TSPA: endangered; EPBCA: Endangered
Distribution and habitat

The Tasmanian D evil is found only throughout the Tasmanian mainland, and on two islands o}
Robbins (linked to mainland Tasmania a t very low tides) and Badger (offshore, where the species
was illegally introduced).

All terrestrial native habitats, forestry plantations and pasture represent potential habitat, as long

as, within the home range, the following are accessible: daytime she Iter (e.g. dense vegetation,
hollow logs, burrows or caves); hunting habitat (open understorey mixed with patches of dense
vegetation); maternal denning habitat (areas of burrowable, well -drained soil or sheltered
overhangs such as cliffs, rocky outcrops, knolls, caves and earth banks, free from risk of
inundation). Windrows and log piles may also be used. Non -maternal denning sites are known to
include a very wide range of structures, including large hollow logs, tree hollows, burrows and rock
outcrops. In  the absence of Devil Facial Tumour Disease (DFTD), the devil is more likely to be
encountered in eastern and northwestern areas (Jones & Rose 1996).

Preferred habitats include coastal scrub and sclerophyll forest (Guiler 1970), with predicted

densities hi ghest in mixed patches of grazing land and open forest or woodland, and in coastal
heathland (Jones & Rose 1996). Combinations of pasture, open forest, open woodland and scrub
support high densities of prey and facilitate hunting. Devils also travel throug h lowlands and
creeks, and favour other rich sources of food such as carcass dumps, open rubbish dumps and

roads (Jones & Barmuta 2000).

Dense wet eucalypt and rainforest, alpine areas, dense wet heath and open grassland all support

only low densities of d  evils (Jones et al. 2004). Devils also avoid steep slopes and rocky areas

(Jones & Barmuta 2000), and do not occur in areas of extensive pasture with no natural vegetation

(Guiler 1970). Habitat features, both natural (e.g. estuaries; steep rocky areas) an d man -made
(e.g. large tracts of cleared land with no patches of native vegetation), may influence the

movement of devils through particular areas (Jones et al. 2004).

Devil Facial Tumour Disease has been predicted to result in local extinctions (McCallum et al. 2007)
although at the time of writing no evidence indicates that this has yet happened. There have been
no significant distribution changes in the last 10 years.

Threats and management considerations

The draft Recovery Plan and the Conservation Advi ce for the Tasmanian devil both identify DFTD as
the key threat to the species, but recognise that other threats may become increasingly significant

as numbers decline. It is rare for a disease to bring about extinction in isolation from other threats
(McCallum 2008).

Other identified threats include roadkill and illegal culling, while the Conservation Advice and the
draft Recovery Plan also cite two potential threats: foxes, and habitat modification. The latter is
expected to become significant if fox numb ers increase.
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The second, relating to the disturbance and destruction of maternal dens through land clearance
for, for example, urban development, forestry or agriculture, is dependent on devil densities
becoming very low. In heavily diseased areas, humber s have dropped by more than 90%
(McCallum et al. 2007

The draft Recovery Plan elaborates further on the threat of 'habitat loss, degradation and

fragmentation’, recognising that certain types of land use, such as combinations of pasture and

forest or woo dland, and carcasses resulting from game control and low intensity stock

management, can greatly enhance devil habitat. On the other hand, some habitat modifications

have the potential to result in loss of cover for hunting and resting; decreased availabil ity of food;
increased contact with introduced predators such as cats and foxes; and increased disturbance

from humans. Tasmanian Devils are thought to be less susceptible to habitat modification, as they

are highly mobile and are generalists in terms of h abitat preferences. However, it is recognised

that heavy forestry machinery can cause dens to collapse, and clearfelling may remove features

that make a den useable. Traditional maternal den use has been recorded in several areas

(DPIPWE and UTas, unpubl.  data); this behaviour is to be expected for burrow -denning species in
areas where potential denning habitat is sparse.

In some heavily DFTD -infected areas, population densities have been reduced by 90% (McCallum

et al. 2007). As a direct consequence of DFT D, females in these areas are producing only one litter
in a lifetime  and increasing numbers of young (one year old) animals have started to breed late in

the season (Lachish et al. 2009; DPIPWE, unpubl. data). Prior to DFTD emergence, peak devil

maternal denning season was from July to January; in heavily DFTD infected areas, devils may now
have young in dens at any time of year.

In areas where denning habitat is sparse, where Tasmanian Devil numbers are already reduced

and females are producing only one | itter in a lifetime, destruction of dens could have a significant

impact on the local population. Since DFTD is continuing to spread across the State, for this reason

it would be beneficial to the Tasmanian Devil to avoid the loss of traditional dens even in currently
DFTD-free areas.

In a heavily DFTD -infected area, prevention of breeding at a cluster of dens for even a single year
could significantly impact on the already reduced local population, given that females are producing
only one litter per lifet ~ ime. An assessment of noise levels likely to disturb denning mother devils
(DPIPWE, unpubl. data) generated the following estimates of safe buffers to limit general noise to
less than 47 dB(A) at the breeding den:

Noise level equivalent Appropriate buffer
1 Cat D9 Bulldozer 150 m
4 Cat D9 Bulldozers 300 m
8 Cat D9 Bulldozers 600 m

However, the management of maternal breeding den sites is challenging since there are typically
no field signs to indicate an active den. Activity can only be ascertained usin g survey techniques
such as remote cameras.

In areas heavily used by Tasmanian Devils, latrines are frequently evident as an important source

of communication between individuals. The same latrine sites may be used for decades (Owen &
Pemberton 2005) and i  tis possible that substantial changes to such sites could significantly affect
the use of an area by devils.

It is logical, and there is some supporting anecdotal evidence (DPIPWE, unpubl. data), that
intensive browser management reduces the carrying capa city of an area for the Tasmanian Devil. It
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is possible that a less intensive browser management effort spread across a longer period of time
would be less likely to have a negative impact on local devil population persistence in heavily
diseased areas.

Reasons for changes to TFA

The Tasmanian Devil has become a listed species since the previous TFA, and habitat modification
has been identified as a threat where densities have been brought very low.

It is rare for a disease to bring about extinction in isol ation from other threats, but this has been
predicted as a consequence of Devil Facial Tumour Disease (McCallum et al. 2008). Numbers have
declined by more than 90% in the areas where the disease has been present longest, although no

local extinctions have  yet been recorded.

Recommended TFA approach

Management objective

The management objective for this species is to implement actions that will assist the maintenance
of populations throughout the range of the species, primarily through the maintenance of p otential
maternal denning habitat.

Range and habitat definitions
For the purposes of the TFA the potential range is defined as mainland Tasmania.
Heavily diseased areas have been identified within the potential range from monitoring results.

Potential hab itat is defined as all terrestrial native habitats, forestry plantations and pasture.
Devils require shelter (e.g. dense vegetation, hollow logs, burrows or caves) and hunting habitat

(open understorey mixed with patches of dense vegetation) within their h ome range ( 4-27 km ?).
Potential maternal denning habitat is defined as areas of burrowable, well -drained soil or
sheltered overhangs such as cliffs, rocky outcrops, knolls, caves and earth banks, free from risk of

inundation and with at least one entrance through which a devil could pass.

Given the widespread nature of defined potential maternal denning habitat, the limited available

specific data on suitable maternal denning habitat and on the extent to which breeding devils are

likely to desert their youn g, there is the potential that efforts to avoid breeding disturbance could

result in extensive areas reserved for noise buffering, the vast majority of which have no potential
importance for maternal denning. As a practical alternative, the majority of pot ential maternal dens
may be protected from destruction and intensive disturbance with a small buffer, with priority

given to potential maternal denning habitat with clustered den entrances where few other such

areas are apparent in the general area. These are likely to be the highest priority for protection

because (a) there is the potential for multiple individuals to be breeding there, so disturbance could

have a particularly high local impact and (b) these features would imply that denning habitat is

limited in the area, and its loss would be most likely to exert a high long -term impact on the local
population.

By this reasoning, significant  potential maternal denning habitat is defined as a patch of
potential maternal denning habitat where three or more entrances (large enough for a devil to pass
through) may be found within 100 m of one another, and where no other potential maternal

denning habitat with three or more entrances may be found within a 1 km radius (being the
approximate area of the smallest recorded devil home range; Pemberton 1990).

As discussed above, impacts are most likely to be important where numbers are already brought
low by DFTD. Local population numbers typically drop significantly within 2 years of the disease

being detected inan  area. The disease appears to be spreading from a single origin (McCallum et

al. 2007). By this rationale, the heavily diseased area may be defined as a minimum convex
polygon around all points where DFTD has been confirmed for at least two years: these dat aare
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available from the DPIPWE Save the Tasmanian Devil Program and will be provided to planners via
the DPIPWE Natural Values Atlas

Summary of proposed d  ecision pathways to use in the draft TFA

The decision -pathway and management actions recommended to meet the objective for the
species are summarised below. For details of the final draft pathways and actions used in the
development of the draft web -based tool see Background document 3.

To maximise the likelihood of effectively protecting genuine active maternal dens in areas from
disturbance and destruction where this is likely to be of greatest benefit, a buffer to minimise noise
disturbance is recommended in heavily diseased areas where there is significant potential maternal
denning habitat.

A smalle r buffer of 50 m (a tree length, and allowing for some distance of an underground burrow)

to avoid destruction of significant potential maternal denning habitat, is also recommended within

the core range where it is not yet heavily diseased, since loss of traditional denning sites could
contribute to a significant negative impact on the population when disease spreads into these

areas. This coincides with recommendations for the Spotted -tailed quoll , which overlaps in
distribution, habitat requirements and relatively similar management requirements. A Technical
Note will provide further guidance on the needs of both these species.

Efforts are also recommended to avoid disturbance of breeding in windrows and log piles. These
are unlikely to have been present long enough to constitute traditional maternal dens, but
avoidance of disturbance in the height of the breeding season in heavily diseased areas is
recommended.
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FLINDERS ISLAND WOMBAT ( Vombatus ursinus subsp. ursinus )

Previous TFA approach

Not applicable (new inclusion). This species has been listed on the EPBCA during the life of the TFA
but has not been previously included as the species is restricted to Flinders Island and until
relatively recently, FPPs were not being certified on the island.

Background _information

Conservation status
TSPA: not listed; EPBCA:  Vulnerable .
Distr ibution and habitat

The species is entirely restricted to Flinders Island (with extinct populations on other Bass Strait

islands). Evidence suggests that the species can occur in virtually any terrestrial vegetation type
(native and exotic)  and therefore a ny activity conducted under an FPP has the potential to affect

sites and/or habitat.

Threats and management considerations

A Species Information Profile (SIP) prepared by TSS identified the following threats to the species T
only some of this information i s presently cited in DEWHA (2009)

Exploitation: The decline of the subspecies throughout most of its range (including other

Bass Strait islands) by the late 1890s was probably due, at least in part, to it being a source

of meat for sealers and early settl ers (Bryant and Jackson 1999). There is no evidence of
this form of exploitation being a continuing threat on Flinders Island so this is an historical
threat only. There is some anecdotal evidence that killed animals may be used as pet meat

(S. Munks pers. comm.) but this is likely to be a by - product of other illegal activities such as
shooting and poisoning (G. Hocking pers. comm.). It is unknown what the effect of this
threat has been historically or is likely to be in the future but given the apparent st ability in

numbers (G. Hocking pers. comm.) it is unlikely to be a significant threat to the subspecies.

Habitat loss (land clearance): Extensive areas of Flinders Island have been cleared for

agricultural purposes, although the impact this has had on the wombat is unclear and it may
have elevated numbers through the creation of ideal grazing habitat (Green and Rainbird

1988). Bryant and Jackson (1999) cite continued clearing of native vegetation required for

burrows and retreats as one of the key threats 6to the subspecies but do not elaborate
further. This must be regarded as a potential future threat for any parts of the population

on private property without conservation covenants (only 328 ha of private property on the

island is secured through conserv ation covenants).

Shooting and poisoning: Bryant and Jackson (1999) cite shooting and poisoning as two of

the &ey threats 6to the subspecies but do not elaborate further. A permit is required to

undertake culling for the purposes of crop protection under Regulation 13 of the Wildlife
Regulations 1999, however, no permits are currently issued by DPIW (G. Hocking pers.

comm.). lllegal shooting and poisoning may still take place and is likely to affect those parts

of the speciesodo distr i byutanaged foragricufiurai purposes (ormeadyp e
reserved areas). It is unknown what the effect of this threat has been historically or is likely

to be in the future but given the apparent stability in numbers (G. Hocking pers. comm.) it

is unlikely to be  a significant threat to the subspecies.
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Roadkill: Flinders Island is notorious for its high level of roadkill, which includes wombats. It
is estimated that roadkill may account for hundreds of deaths annually but this number is
unlikely to be a significant threat to the subspecies (G. Hocking pers. comm.). This threat
impacts on all parts of the population, particularly those parts close to main roads.

Disease: Bryant and Jackson (1999) cite disease as one of the &key threats 6to the
subspecies but do not e laborate further. The disease that specifically affects the subspecies

is sarcoptic mange (or scabies), caused by the scabies or itch mite (Sarcoptes scabiei).

Martin et al. (1998) report that sarcoptic mange occurs in common wombat populations

throughout the range of the species including Tasmania and Flinders Island and that while

mange epizootics are sporadic, they have the potential to threaten the long -term survival of
small, remnant populations and anecdotal evidence suggests that it can cause signifi cant
morbidity and mortality and have a substantial effect on local abundance. However, it is

considered unlikely that the disease will cause a significant decline in numbers on an annual

basis on Flinders Island, perhaps only claiming significantly less t han a hundred individuals
annually (G. Hocking pers. comm.). This threat impacts on all parts of the population.

Recommended TFA approach

Management o bjective

The primary management objective for this species is to implement actions that will assist the
maintenance of popu lations of throughout its range

Range and habitat definitions
The potential range of the Flinders Island Wombat is the whole of Flinders Island.

Potential habitat of the Flinders Island Wombat is virtually any vegetation type including
farmland, forest, woodland and scrub habitats.

Summary of proposed d  ecision pathways to use in the draft TFA

The decision -pathway and management actions recommended to meet the objective for the
species are summarised below. For details of the final draft p athways and actions used in the
development of the draft web -based tool see Background document 3.

A generic opening decision level that includes a category for FPPs on offshore islands will capture

any FPP activity on Flinders Island (where the wombat is known to occur) and any other island in
the Furneaux group (where the species may still be present). However, it is also recommended

that the TFA include a specific decision pathway for the Flinders Island wombat in the Species

Selection Dialog. The decis ion pathway will lead straight back to the offshore island

recommendation.
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BIRDS

KING ISLAND BIRDS

[Including King Island Green Ro sella ( Platycercus caledonicus  subsp. brownii ), King Island Brown
Thornbill ( Acanthiza pusilla  subsp. archibaldi ), King Island Scrubtit ( Acanthornis magnus  subsp.
greenianus )]

Previous TFA approach

Not applicable (new inclusions). Several species of bird that occur on King Island are listed as
threatened. These were not previously included in the TFA because the species were either unlisted

at the time of TFA development or King Island dorests 6were not covered under the forest practices
system. Since abo ut 2002, several FPPs have been prepared and certified for forest and scrub
vegetation types on King Island, mainly for the purpose of developing primary production land.

Background information

Conservation status

King Island Green Rosella (  Platycercus ca ledonicus subsp. brownii ): TSPA (v), EPBCA (not listed);
King Island Brown Thornbill ( Acanthiza pusilla  subsp. archibaldi ): TSPA (e), EPBCA (EN);

King Island Scrubtit (  Acanthornis magnus  subsp. greenianus ): TSPA (e), EPBCA (CR)

Distribution and habitat

All three species are restricted to King Island.

While the three species have different habitat requirements and different distributions, for the
purpose of the revised TFA, the whole of King Island will be regarded as the potential distribution
of the specie s and that any native vegetation may be important as foraging and/or breeding
habitat.

Threats and management considerations

The primary threat to all three species is habitat clearing and habitat disturbance , primarily fire
Historical clearing of approxi mately 70% of the islandés native vegetati
loss of habitat and caused habitat fragmentation.

Recommended TFA approach

Management objective

The primary management objective for these species is to implement actions that will a ssistth e
maintenance of populations throughout their range s, primarily through the protect ion of potential
habitat .

Range and habitat definitions
The potential range of all three speciesis  the whole of King Island.
The corerange  of the King Island Green Rosella is Pegarah State Forest and surrounding forests.

Potential habitat for the King Island Green Rosella is any forest (primarily with a eucalypt
canopy) supporting suitable hollows.
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The corerange  of the King Island Scrubt it is the Nook Swamps, Coll  iers Swamp.
The potential range of the King Island Scrub Tit is the whole of King Island.

Potential habitat for the King Island Scrub t it is wet sclerophyll forest and swamp forest
(including remnants).

The corerange  of the King Island Brown Thornbill is Pegarah State Forest and Loorana.
The potential range of the King Island Brown Thornbill is the whole of King Island.

Potential habitat for the King Island Brown Thornbill is eucalypt forest, woodland, teatree
thickets, and wet scrub (including remnants am ongst farmland).

Summary of proposed d  ecision pathways to use in the draft TFA

The decision -pathway and management actions recommended to meet the objective for the
species are summarised below. For details of the final draft pathways and actions used in t he
development of the draft web -based tool see Background document 3.

A generic opening decision level that includes a category for FPPs on offshore islands will capture

any FPP activity on King Island, and therefore cater for the threatened King Island b ird species.
However, it is also recommended that the TFA include a specific decision pathway for King Island

birds in the Species Selection Dialog. While the species do have separate habitat requirements, in

practice it is easier to include all species as a super -species labelled &ing Island Birds 6(a Help File
can explain this in more detail if necessary). The decision pathway can lead straight back to the

offshore island recommendation. Also including each species under their own name in the Species

Selection Dialog (i.e. King Island Brown Thornbill, King Island Green Rosella, etc.) is simple enough

and will ensure no confusion by users i all decision paths will lead to the same offshore island
recommendation anyway.
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GREY GOSHAWK (  Accipiter novaehollandiae )

Previous TFA approach

The Grey Goshawk was previously included in the TFA with a set of relatively complex decision -
pathways and management recommendations that included consideration of management of

known nests, actions for the management of nest sites found during operations, strategic

manag ement of blackwood swamp habitat on Gunns Woolnorth freehold land in the NW, and

protection of nesting/foraging habitat in riparian habitats through application of modified

streamside reserves.

Background infomation

Conservation status
TSPA: endangered; E PBCA: not listed
Distribution and habitat

The Grey Goshawk inhabits a variety of forest types in eastern and northern Australia and New

Guinea and its neighbouring islands. The white colour morph predominates in the forests of

Tasmania. Although the specie s has been recorded over much of Tasmania, most sightings are
from large areas of wet forest including rainforests, with breeding densities greatest in blackwood

swamps and riparian blackwood forest in the north west of the State (Thomas 1979; Mooney &

Hol dsworth 1988).

The potential habitat of the Grey Goshawk includes both foraging and nesting habitat within the

potential range of the species. In general, forest with a closed canopy and low stem density, below

600 m altitude, is favoured by the birds for nesting during summer months (Mooney & Holdsworth
1988; Brereton 1993; Brereton & Mooney 1994). A study of nesting habitat conducted in 1993

found that high  quality nesting habitat occurs along watercourses in wet forest with old growth or
regrowth oldert han 50 years, particularly where blackwoods occur (Brereton 1993; Brereton &
Mooney 1994). Blackwood was found to be a preferred nest tree species. Nests were also found in

other species, including swamp paperbark, myrtle, woolly teatree and eucalypts (Bre reton &
Mooney 1994). There are also more recent anecdotal reports of Grey Goshawk nests in silver

wattle (C. Spencer, pers. comm.). Outside of blackwood swamp forests most nests are in riparian

areas, but nests may occasionally be up to 100 m from a water course. Nests are most often in or
on the edge of forest, sometimes in patches less than 5 ha (Brereton 1993; Brereton & Mooney

1994). Isolated trees are generally not used for breeding.

Grey Goshawks hunt from a perch in the canopy, so require forest with an open structure under
the canopy for foraging (Mooney 1981; Mooney & Holdsworth 1988; Olsen et al. 1990). The precise

habitat requirements for foraging are not known, except in blackwood swamp forests, where it is

thought that high  quality areas have ol der blackwood and tea  -tree with a closed canopy and an
open structure under the canopy (Munks & Mooney 2003). Studies on other medium -sized wet
forest raptors suggest that interconnecting forest areas of 20 -30 square km are required to sustain
a population . Mooney & Holdsworth (1988) suggest that mature wet forest provides the best

conditions for hunting. Adult females have been found to hunt in more open areas than adult males
(Mooney & Holdsworth 1988). The FaonaeshnicaPNota e 12i pcogidesaAut hor i
detailed description of foraging and nesting habitat categories developed for use in forest patch
assessments for coupes in the north -west of the State within forest types favoured by the Grey
Goshawk in this area (e.g. blackwood swamp fore st, Leptospermum or Melaleuca swamp forest,
riparian blackwood and tea  -tree scrub communities, wet eucalypt forest with blackwood/myrtle
understorey and rainforest) (Munks & Mooney 2003).
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Threats and management considerations

It has been estimated that a | arge proportion of potential habitat (nesting) within the core range of

the species is outside of the reserve system (FPA, 2008). One of the key threats for the Grey

Goshawk is widespread native vegetation clearance, especially conversion to plantation or non -
forest land use leading to permanent loss of mature forest. This eliminates nest sites and reduces

the availability of prey items.

The key threats to the Grey Goshawk are:
e historical clearing and modification of potential foraging and nesting habitat;
e contemporary clearing and modification of potential foraging and nesting habitat;
¢ loss of, and disturbance to, nesting sites.

It was estimated in 2008 that approximately 9% of potential habitat for the Grey Goshawk has
been converted since 1996 (FPA 2008).

Reasons for changes to TFA

Need to reduce complexity of management prescriptions and take into account the importance of

the maintenance of maturity in the | andscape for this sp
rather than nest trees is also r ecognised and the role of forest structure in habitat quality is also

recognised .

Recommended TFA approach

Management objective

The primary management objective for this species is to implement actions that will assist the
maintenance of populations throu ghout its range, primarily through the maintenance of potential
habitat, particularly habitat known to be of high priority for breeding.

Range and habitat definitions

The potential range for the Grey Goshawk is the whole State, except the Bass Strait islan ds. The
core range is an area delineated by experts, based on availability of potential and significant
habitat and known breeding records.

Potential habitat is native forest with mature elements below 600 m altitude, particularly along
watercourses . Int erms of using mapping layers, potential habitat is considered to be all areas with
at least 20% mature eucalypt crown cover (Pl -type mature density class 6abd6, Ol

Significant habitat is areas of mature wet forestand rainforest with a closed cano py, low stem
density, open understorey in close proximity to a freshwater body (i.e. stream, river, lake, swamp,

etc.). In the northwest of the State , significant habitat is mature blackwood,  Leptospermum or
Melaleuca forestthat is in close proximity to a freshwater body (e.g. stream, swamp, etc). For

mapping purposes, significant habitat in the northwest of the State is areas of the following TasVEG
classes that are within 100 m of a freshwater source: Acacia melanoxylon swamp forest (NAF),
Acacia melanox ylon forestonrises (NAR), Leptospermum scoparium  -Acacia mucronata forest
(NAL) , Leptospermum forest (NLE), Leptospermum lanigerum -Melaleuca squarrosa swamp forest
(NLM) , Melaleuca ericifolia  swamp forest (NME) that have had little or no known disturbance  in the
| ast 20 ye d&ausaTechnkR® Raie 12 can also be used as a guide in the identifi cation of
Grey Goshawk potential habitat.
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Summary of proposed d  ecision pathways to use in the draft TFA

The decision -pathway and management actions recommende d to meet the objective for the
species are summarised below. For details of the final draft pathways and actions used in the
development of the draft web -based tool see Background document 3.

The previously complex decision - pathways that asked a series o f questions on presence of
blackwoods (and size of blackwoods) should be replaced with decision - pathways based on range,
availability of potential habitat in the surrounding area. Management prescriptions relate to the

availability of potential and signifi cant habitat in the planned operation.

The first decision -pathway should be  based on the presence of a known nesting location (i.e. an

area of forest in which a Grey Goshawk nest has been located). Nesting locations will be

determined from known nest site records. At present there are not many nest sites listed in the

NVA so this decision - pathway will not trigger many notifications. If a known nesting location is

present a management recommendation will be delivered requiring case -by - case notification for
advice, with guidelines on management of the particular nesting location. If no nest sites are

known in the operation area, the next level of the decision - pathways is reached.

The reason for focusing management actions on nesting locations is that there is evidence from
overseas studies (e.g. Woodbridge & Hargis 2006) and preliminary work here in Tasmania (Munks

et al. unpubl. data) that individual nest sites may not be of critical importance to the breeding pair

but the particular patch of forest in which the nest occurs (nesting location) may be. The particular
topographic features, forest structure and species composition of the forest patch supporting the

nest is likely to be more important than the actual tree in which a nest is located.

The second deci sion -pathway should be based on the part of the range the proposed operation
occurs in. If outside the potential range or outside the core range, no special management

prescriptions will be required (except the standard notification requirements if a nest is found
during operations). If within the core range, the next level of the decision - pathways is reached.

The third decision -pathway should be  based on the operation type: (1) native forest silviculture;
(2) native forest conversion; (3) existing plantati on or pasture; (4) roading; (5) quarry. All options
result in stand -alone recommendations.

The fourth and fifth decision - pathways (for native forest silviculture operat ions within the core
range) should be based on the presence of habitat. In all operation s containing significant habitat,
a proportion needs to be retained.
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WEDGE -TAILED EAGLE ( Aquila audax  subsp. fleayi )

Previous TFA approach

The decision -pathways for this species in TFA 2002 were based on 3 main factors: nest already
known, nest known but dost 6and nest not kno  wn. A recommendation for nest management
(reserve a nd breeding season restrictions) was delivered for known nests. A recommendation was
delivered for dost 6nests requiring case -by -case advice. Where nests were not known, the user was
taken through a serie s of decision -pathways based on part of the State (northwest vs. remainder of
State), distance to nearest (active) nest, topography (sheltered or not sheltered), and forest type

(mainly height), all of which led to various priorities for pre -operational se arches.

Background _information

Conservation status
TSPA: endangered; EPBCA: Endangered.
Distribution and habitat

The Tasmanian subspecies of the Wedge -tailed eagle , Aquila audax subsp. fleayi, is endemic to
Tasmania, and occurs throughout the State includ ing some large offshore islands. It hunts ove ra
wide range of habitats, but nests are predominantly found in old - growth trees on sheltered sites in
native forests. Nesting densities vary with habitat quality, with distances of 3 -20 km between
active nests in adjacent territories. Densities are highest in areas with mosaics of forest, farmland,

grassland, wetlands and rivers (FPA 2008).

Potential habitat for this species includes nesting and foraging habitat. Foraging habitat includes a

wide variety of fore  sted (including areas subject to nati ve forest silviculture) and non -forest
habitats. Nesting habitat is defined as eucalypt trees in large tracts (more than 10 ha) of eucalypt

or mixed forest. Nest trees are amongst the largest in a locality. They are in sheltered positions on
leeward slopes, between the lower and mid slopes and with the top of the tree usually lower than

the ground level of the top of the ridge. Nests are generally not constructed close to sources of
disturbance (e.g. forestry activities,  quarry activities)  and nests close to disturbance are thought to
be less productive (Mooney & Holdsworth 1991) . Some nests, in undisturbed areas, have been

used for at least 50 years. More than one nest may occur within a territory but only one is used fo r
breeding in any one year. Breeding failure often promotes a change of nest in the next year (FPA

2008).

Threats and management considerations

The Wedge -tailed eagle is generally a very timid nester and may desert a nest if disturbed by
forestry activitie s during the breeding season. If a nest is deserted due to disturbance resulting
from forestry activities  , the eagles will usually build another nest nearby, adding to forestry

activities -nest management issues. Thus, it is important to take actions to ame liorate potentially
disturbing activites to ensure existing nests are not deserted. With effective management of
potentially disturbing activities nests will usually be reused in later years. However, it should be
noted that other factors may also effect t he long -term use of a particular nest site by breeding

pairs (eg.,natural attrition of nests, changes to behaviour, territory use and turnover of

individuals ).

One of the key threats for this species is the loss of potential nesting sites through widesprea d
native vegetation  (especially forest)  clearance, especially conversion to plantation or agricultural
use. Activities associated with plantation and agricultural manageme nt can result in nest desertion
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During this current review the concept of dalf as m any twice as well 6(i.e. move to a
landscape/territory based approach to nest management where better land management  around
key nests within a territory rather than absolute adherence to a reserve and management
prescriptions around each nest in a territo ry is applied) was discussed . While this approach may
have merit, at this stage there is insufficient data to enable determination of key nests within a

territory and therefore the management of the species will remain a nest -by-nest reservation and
manage ment approach.

Consideration was also given to the m anag ement of the dandscape 6of the species i.e. broaden the
currently narrower focus on nest -based management to also include retention/management of

other habitat features such as forest ages within the territory, foraging habitat (including pasture)

and other landscape -level habitat features that may be important to the species. A research project
to investigate the value of this approach is currently under way. Meanwhile the management of the
specids w ill remain a nest -by-nest reservation approach. _Management of forest structure at the
landscape scale is being addressed through other mechanisms.

Recent monitoring of nests around Tasmania by the FPA generated two key  results or findings
relating to thet  iming of breeding season (Wiersma 2010)

e The July -February breeding season is noted in the literature (Mooney 2000; Mooney &
Holdsworth 1991). However, management actions to minimise disturbance to eagle nests are
current ly only required between August T January. This is because it is assumed that the birds
are less sensitive to distur  bance during the early and late stages of the breeding season.
However, the data collected over the past two years has revealed considerable variation in
the timing of breeding. In 07/08 breeding events occurred between June and April, in 08/09
between July and April. For this reason, ¢ onsideration should be given to extending the period
when manageme nt actions are required to July T February inclusive. This would allow for
annual variation in breeding events and ensure disturbance to the main/critical breeding
stages are minimised.

¢ Due to the potential inter -annual variation in the timing of breeding events it may be best to
manage all nest sites as active until November. The like lihood of mistakenly identifying a nest
site as being dnactive 6during September is high in years when the season starts late (as in
08/09). September surveys are unreliable and costly
is required in September d  ue to exceptional circumstances then such checks should be done
by a specialist from the air.

Reasons for changes to TFA

Results of the FPA/TSS monitoring project indicate variation in breeding season between years,

original nesting habitat model not capt uring sufficient sites; also incongruence between
management recommendations and/or pre -operational search requirements recognised (500 m vs
1000 m); need for revision of  @ctivity checking dprocedures ; need for management of (eripheral 6

activities such a s browsing management

Since nests may be used by each eagle species at different years grouping with WHITE -BELLIED
SEA-EAGLE is recommended

Recommended TFA approach

Management objective

The primary management objective for this species is to implement act ions that will assist the
maintenance of breeding pairs of the Wedge -tailed eagle throughout its range, primarily through
the maintenance of  known nesting habitat and management of activites around nest sites

Range and habitat definitions
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Potential habita t for the Wedge -tailed eagle comprises potential nesting habitat and potential
foraging habitat . Potential foraging habitat is a wide variety of forest (including areas subject
to native forest silviculture) and non -forest habitats.  Potential nesting habit at is tall eucalypt

trees in large tracts (usually more than 10 ha) of eucalypt or mixed forest. Nest trees are usually

amongst the largest in a locality. They are generally in sheltered positions on leeward slopes,

between the lower and mid sections of a slope and with the top of the tree usually lower than the
ground level of the top of the ridge, although in some parts of the State topographic shelter is not

always a significant factor (e.g. parts of the northwest and Central Highlands). Nests are usuall y
not constructed close to sources of disturbance and nests close to disturbance are less productive.

More than one nest may occur within a territory but only one is used for breeding in any one year.

Breeding failure often promotes a change of nest in the next year. [see Part | of the BVD, Fauna
Technical Note 1 and nesting habitat model s (e.g. State Forest Eagle Potential Nesting layer) for
more information]

Significant habitat for the Wedge -tailed eagle is all potential habitat (forest and non -forest)
within 500 m or 1 km line -of - sight of known nest sites (where the nest tree is still present).

The potential range of the Wedge -tailed eagle is the whole of Tasmania including islands.

Summary of proposed d  ecision pathways to use in the draft TFA

The decisio n-pathway and management actions recommended to meet the objective for the
species are summarised below. For details of the final draft pathways and actions used in the
development of the draft web -based tool see Background document 3.

The decision -pathwa ys and recommendations for the Wedge -tailed eagle and White -bellied Sea -
eagle (see below) should be combined because of the broadly similar management requirements
i.e. manage known nests, manage dost 6nests, conduct pre  -operational searches.

Based on the available information, several changes to the decision - pathways and
recommendations are considered necessary.

Simplification of the decision - pathways is recommended, essentially eliminating the previously
complex prioritisation of pre - operational searches

The proposed decision -pathways are as follows:

On the basis thatthe ~ Wedge -tailed eagle and White -Bellied Sea -eagle will have combined pathways
and recommendations, and even though the Sea -eagle has a more restricted potential range, it can
be assumed th at any proposed FPP is within potential range of one or both species. As such the

first decision -pathway is based on the presence of known nests in the following categories: (1) nest

known from within proposed FPP area or from within 1000 m of the proposed FPP area (including
the carting route), (2) nest not known (3) nest dost 6 This latter category will need an explanatory
note on the dialog screen along the lines of: A dost 6nest is considered to be one that is listed on

databases but is no longer dete ctable in the field (e.g. nest tree fallen, nest fallen out of tree, etc.).
In some cases, this information is included with database information; in others, it is discovered by
a field assessment &

Selection of option 1 or 3 lead to recommendations (simil ar to the existing recommendations for

these scenarios). Management of known nests has altered slightly with clarification of the breeding

season length and preventing conversion of any habitat within 500 m or 1 km line -of -sight of a

nest, consistent with  FPA Planning Guideline 2008/1 (FPA 2008). Based on recent monitoring

(Wiersma et al. 2009; Wiersma 2010), the dreeding season 06is confirmed as starting at the
beginning of June and ending toward the end of March inclusive, which is consistent wit h Mooney &
Holdsworth (1991 ). The nest monitoring results indicate that although the length of the season is

consistent between years the start of the season may vary between years. Itis therefore proposed
that forest management constraints are a pplied from the beginning of July tothe end of January to
cover the period  when birds are most sensitive to disturbance and to take into account  the
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variability in the  start of breeding season between years . There may be exceptions to this period of
management constraint if nest monitoring data collected by a specialist (approved by DPIPWE) in
September or November indicates thatthe season islate . If the seasonislate  then management
constraints may apply until the end of February. Activity checks  of individual nests  may be
conducted by trained planner s (attended course approved by D PIPWE) after November to
determine whether or not a nest is active (presence of a chick) . If the nests are not being used in a
given season then operations may occur outside of the nest reserv e from November  (or earlier if
determined as énot actived by a specialist)

Undertaking ground -based dctivity 6checks in September is not recommended , based on a review

of the cost and reliability of these checks . Itis recommended that they are carried out from the air
by a specialist approved by DPIPWE , unle ssthe FPA decides that the nest can be more easily
checked from the ground by a trained planner (in some situations the nest cannot be seen from the

air and there is a reliable vantage point from th e ground) . FPA and TSS are currently develop ing a
set of agreed protocols f or nest O6act iand thege willlbencalei avaigpble to planners as a
Technical Note .

Previously, selection of option 2 lead to further complex pathways. It is now proposed that it leads
to a simplified third pathway, based on habitat. Another explanatory note that may need to be

included is regarding the concept of @&art route 6along the lines of: @t is important to consider all
areas of potential and known nesting habitat within 1000 m of the proposed FPP area but also

areas that may be affected by the implementation of the FPP e.g. the cart route may need to go

past a nest site. While this route may not always be included in the FPP itself, the FPP may need to

include rest rictions on carting products from the FPP area during certain times of the year, or

specify alternative routes at different times of the year o]

Note that pre -operational searches must be conducted by suitably qualified people and should be
undertaken no mo rethan two year s in advance of operations to avoid disruption to operations
caused by nests being found during an operation and the risk to breeding birds

It is also recommended that the dialog screen include an explanatory note on notifying the FPA of
errors with database information, dost dnests and the status of nests (i.e. evidence of breeding
behaviour), along the lines of: dt is requested that any new information on nest sites (e.g.
imprecise grid references in databases, dost 6nests, etc.), eve n if unrelated to a Forest Practices
Plan, be reported to the Forest Practices Authority or DPIPWE such that database information can

be updated as this is important to future land management, including forestry activities o}

Pathway 3: On the assumption th at virtually any patch of forest with mature eucalypt trees may be

suitable for either species of eagle, the next decision - pathway question is: @oes the proposed FPP
area, or any area from within 1000 m of the proposed FPP area support potential nesting h abitat? &
If No (and this would apply to many situations such as very young regrowth forest, extensive

plantation or pasture areas with no remnant native forest, etc.), a recommendation is delivered

requiring no special management prescriptions (with inclu sion of the existing stop  -work - notify
protocols). If yes, a recommendation is delivered requiring a pre-operational search to be

conducted. Note that the pathways above are entirely independent of operation type and existing

land use because nests have bee  n found in small remnants of dieback forest in the Midlands,

immediately adjacent to extensively and actively used primary production land and in small native

forest remnants within and adjacent to plantations. It is also recommended that t he search area is
extended from 500 m to 1000 m for the logical reason that subsequent management of nests is

based on 500 m or 1 km if line -of - sight so it makes sense to need to search all potential nesting

habitat up to 1 km from the operation boundary.

The recommendati ons presented below have been simplified from the previous TFA

recommendations for the two eagle species, and now refer extensively to technical notes, which

can give the detailed level of guidance needed to planners that are difficult to deliver through t he
TFA. The recommendations presented below take account of the management of peripheral
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activities close to known nest sites (e.g. browsing management) but also refers this activity to a
technical note.
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WHITE -BELLIED SEA -EAGLE ( Haliaeetus leucogaster )

Previous TFA approach

Previously included in the TFA under the same pathways as the Wedge -tailed eagle . See under that
species for more details of the pathways and recommendations T the recommendat ions delivered
by the decision -pathways simply inserted the appropriate species name into the outputted

document.

Background _information

Conservation status

TSPA: endangered; EPBCA: not listed with a specific status (listed as a Migratory Terrestrial
Species)

Distribution and habitat

This species is widely distributed from India to Australia. In Tasmania they nest and forage mainly
near the coast but will also live near large rivers and inland lakes, often moving on a seasonal basis
(FPA 2008).

Threats and management considerations

The threats and management issues for this species are similar to those described for the Wedge -
tailed eagle , especially in relation to wood production activities.

This species of eagle is a timid nester and is likely to desert a nest if disturbed by forestry activities
during the breeding season. If a nest is deserted due to forestry disturbance, the eagles will usually

build another nest nearby, adding to forestry activities -nest management issues. Thus, it is

important to keep  them where they were first found. With proper conservation disturbed nests will
usually (natural attrition of nests and changes to behaviour, territory use and turnover of

individuals all have influence outside the control of nest management) be reused in later years
(FPA 2008).

One of the key threats for this species is widespread native vegetation clearance, especially
conversion to plantation. This eliminates potential nest sites for breeding pairs (FPA 2008).

Ongoing activities associated with plantatio n and agricultural management can result in nest
desertion. Plantation conversion also removes potential for future nests due to short rotation and
ongoing disturbance from forest management activities (FPA 2008).

Reasons for change to TFA

See under Wedge -tailed eagle .

Recommended TFA approach

Management o bjective
As for Wedge -tailed eagle .

Range and habitat definitions

The potential range of the White -bellied Sea -eagle is the whole of Tasmania including islands.
Potential habitat for the White -Bellied Sea -eagle species comprises  potential nesting habitat
and potential foraging habitat . Potential foraging habitat is any large waterbody (including
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sea coasts, estuaries, wide rivers, lakes, impoundments and even large farm dams) supporting
prey items (fish) . Potential nesting habitat is tall eucalypt trees in large tracts (usually more

than 10 ha) of eucalypt or mixed forest within 5 km of the coast (nearest coast including shores,

bays, inlets and peninsulas), large rivers (Class 1), lakes or complex of large farm dams. Scattered
trees along river banks or pasture land may also be used. The species nests and forages mainly

near the coast but will also live near rivers, lakes and farm dams. Nest trees are amongst the

largest in a locality. Nests are not usually constructed close to sources of disturbance and nests

close to disturbance are less productive. More than one nest may occur within a territory but only

one is used for breeding in any one year. Breeding failure often promotes a change of nest in the

next year. [see Part | of the BVD, and Fauna Technical Note 1 for more information]

Significant habitat for the White -bellied Sea -eagle is all potential habitat (forest and non -forest)
within 500 m or 1 km line - of - sight of known nest sites (where nest tree sti Il present ).

Summary of proposed d  ecision pathways to use in the draft TFA

The decision -pathway and management actions recommended to meet the objective for the
species are summarised below. For details of the final draft pathways and actions used in the
development of the draft web -based tool see Background document 3.

The decision -pathways and recommendations for the White -bellied Sea -eagle are as for the
Wedge -tailed eagle .
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TASMANIAN AZURE KINGFISHER ( Ceyx azureus  subsp. diemenensis )

Previous TFA approach

Not applicable (new inclusion).

The FPA included the Azure Kingfisher in the BvDat the approximate time of

gathering the records from DPI PWEOs GTSPOT database, and

1:25000 mapsheets with known sites and a few surrounding mapsheets.

There have been very few notifications involving potential habitat of the Azure Kingfisher, and none

invo lving known sites. Current management advice is based on the streamside reserve provisions

of the Code. It is noted that the database information used by FPOs (i.e. Conserve or BVD) is
significantly outdated and does not present a realistic picture of the distribution of the species. The
NVA is currently inadequate to use because it holds only a small number of the known records for
the species (some of which are duplicates, and many are of very low precision).

Background information

Conservation status
TSPA: endangered; EPBCA: not listed.
Distribution and habitat

There is very little published information on the Tasmanian Azure Kingfisher, athough Wapstra et
al. (2010) provided a summary of the ecology of the species, especially in relation to its

conserva tion management requirements. It s foraging and nesting habitat is well understood,
however, although aspects of its distribution remain unclear.

The species breeds in drilled out holes (burrows) in the banks (just above the waterline) of major

rivers. Howe ver, specific breeding sites are poorly documented beyond a few within the formal

reserve system that, although well known to many people, do not yet appear in databases. It is

reasonable to assume that any permanently flowing major rivers along the northw est and west
coasts are potentially suitable for the species.

The species tends to forage in similar sites. It is
surface.

t he
pot

a pe

The speciesbd stronghold is the western and f @Pemamor t hwest

Henty, Gordon, Montagu, Duck, Emu, Cam, Blythe, Leven, Mersey, etc.) but it also may occur in

some other river systems with sightings from the southea

Creek, Huon, Derwent, Jordan, etc.), east (e.g. Maria Isla nd), northeast (e.g. Derby, Ansons River,
Bridport, etc.) and the central regions (e.g. Lake River, highland lakes, Maydena). The species has

been reported from both Flinders and King Islands but whether it is a breeding resident is not

known.

Threats and management considerations

The key management issue in relation to this species is maintenance of breeding habitat along

major river systems. The majority of known and potential breeding sites will be on class 1 streams

(as defined by the Code) but a few ma y be on smaller stream classes. However, apart from a few

well - defined breeding sites, databases do not indicate the specific location of breeding activity. It is

possible to identify some river systems that are used for breeding but beyond naming a river (or
along stretch of river), defining actual breeding locations without extensive survey is impractical.
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Managing potential habitat and sites used by individuals on a temporary basis is impractical,
although the streamside reserve provisions of the Forest Practices Code are aimed at managing
water quality at all catchment levels.

Commercial forestry activities are not identified as a key threat to the species (Wapstra et al.

2010), provided that riparian vegetation is maintained intact (to ensure maintenanc e of river banks
and water quality). Application of the streamside reserve provisions of the Code are suggested as

the key mechanism for maintaining habitat for the Azure Kingfisher throughout its range.

Reasons for changes to TFA

New inclusion (reasons p  rovided above).

Recommended TFA approach

Management objective

The primary management objective for this species is to implement actions that will assist the
maintenance of populations throughout its core range, primarily through the maintenance of
potenti al habitat and breeding sites

Range and habitat definitions

The corerange  of the Azure Kingfisher  is major river systems (class 1 and 2 as per the Forest
Practices Code ) in coastal areas between Latrobe and Geeveston, with permanent deep flowing
water an d intact riparian vegetation.

This description is a balance between listing all rivers throughout the State (which may be used for
breeding) and those in the stronghold of the species. Foraging habitat is included in this
description. Although the species clearly can forage in a range of aquatic (and even sometimes
terrestrial) situations, the reality is that 90% of sightings are from major rivers (which could reflect
an observer bias).

Potential habitat for the Azure Kingfisher comprises potential foraging habitat and potential
breeding habitat . Potential foraging habitat is primarily freshwater (occasionally estuarine)
waterbodies such as large rivers and streams with well -developed overhanging vegetation suitable

for perching and water deep enough for div e-feeding. Potential breeding habitat is usually steep

banks of large rivers (a breeding site is a hole (burrow) drilled in the bank).
Summary of proposed d  ecision pathways to use in the draft TFA

The decision -pathway and management actions recommended to meet the objective for the
species are summarised below. For details of the final draft pathways and actions used in the
development of the draft web -based tool see Background document 3.

The Azure Kingfisher needs to be managed at three levels, based on (1) known breeding sites (of
which there are very few recorded with good precision), (2) potential breeding sites and (3)

potential habitat. If a proposed operation will affect a known breeding site (unlikely to arise on very

many occasions), case -by-case advice will nee d to be sought . Only construction of major
infrastructure such as bridges is likely to affect potential breeding sites (if river banks will be

disturbed), provided that other riparian features are left intact. There is evidence that the Azur e
Kingfisher will breed in quite disturbed situations (e.g. at rough road crossings, under railway

bridges and next to jetties) so the actual feature is not the critical issue rather the inadvertent

destruction of a nest site. The key decision pathway ques tion is whether there is a known breeding
site within the proposed FPP area or immediately adjacent to the operation area (e.g. in a
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boundary stream) or if the river crossing is within, say, 250 m upstream or downstream of a known
breeding site.

Managing p otential breeding sites is straighforward if it is assumed that the species could utilise

any part of a bank of a major river. A site assessment by a qualified person approved by DPIPWE
(seek advice from FPA) may be able to confirm/discount particular site s based on site features

(e.g. unsuitable bank structure, etc.) and a specialist nest survey may only be needed in certain

circumstances. Again, the question will relate only to crossing construction on major stream classes

(1 and 2). Note that upgrading o f existing crossing points should also be included in the decision

pathway question. However, note that the applicability of the Forest Practices System to some of

these activities is unknown in some situations.

Foraging habitat is simple to maintain, base d on retention of intact riparian vegetation on class 1 -3
streams (there is little evidence that class 4 streams are used for foraging because of lack of water
depth suitable for dive  -feeding). Note that the focus of foraging habitat management should be o n

native vegetation so streams with native riparian vegetation absent (e.g. pasture, plantation, etc.)

would be considered as  dinsuitable habitat  &(this approach recognises that the species may utilise
such dlisturbed 6&situations but that they are probably not a key foraging habitat, and that many
other provisions of the Code cater for the concept of dhabitat restoration  § though this action is not
considered necessary at this stage for recovery of the Azure Kingfisher).

The first decision -pathway is the in  /out of range (out=REC 1). The second relates to potential
habitat with the pathway question if in range, worded as  ds there potential habitat (class 1, 2 or 3
stream) present within or adjacent to the proposed FPP area? 06(no = REC 2, yes = next pathway ).
Next pathway relates to 3 options: (1) known breeding site (REC 3), (2) crossing of class 1 or 2

stream (REC 4), and (3) any other operation type (REC 5).
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SWIFT PARROT  (Lathamus discolor)

Previous TFA approach

Previously included in the TFA. In summary, t he decision -pathways required complete protection of
potential foraging habitat in the form of forests and woodlands dominated by Eucalyptus ovata
partial protection of forests and woodlands dominated by Eucalyptus globulus , no management of
wet forests d ominated by either species, and case -by -case management of known nest sites.

Further information on the original management requirements are presented in considerable detail

in the Interim Species Habitat Planning Guideline for the Conservation Management of Lathamus
discolor ( Swift Parrot) in Areas Regulated under the Tasmanian Forest Practices System , and are
not repeated here because a set of formal instructions issued by the Forest Practices Authority in

2009 has already superseded the original requirem ents of the TFA.

Background information

Conservation status
TSPA: endangered; EPBCA: Endangered
Distribution and habitat

The following is from the Interim Species Habitat Planning Guideline for the Conservation
Management of Lathamus discolor (  Swift Parro t) in Areas Regulated under the Tasmanian Forest
Practices System (FPA 2010).

The Swift Parrot ( Lathamus discolor ) is a migratory bird that only breeds in Tasmania, chiefly in the

forests and woodlands of the south -east within a few kilometres of the coast and within easy reach
of its chief food -source: flowering blue gums ( Eucalyptus globulus ). Critical breeding -habitat for the
Swift Parrot is variable in space and time with poor predictability, and many aspects of the species

ecology remain poorly known, necessitating a strategic and adaptive approach to land management

and to conservation planning within its breeding -range.

The Swift Parrot Recovery Plan (SPRT 2001) identifies the loss of breeding -habitat as one of the
key threats to the species. Breeding -habitat is a generic term comprising both nesting - habitat
(hollow -bearing trees) and foraging  -habitat ( E. globulus and black gum E. ovata ). The Fauna
Strategic Planning Group (FSPG) acknowledge that given the importance of forests supporting E.
globulus of the south -east of Tasmania for Swift Parrot breeding, conservation of such habitat, in
association with nesting  -habitat, in areas outside of the CAR Reserve System is likely to benefit the
recovery of the species. Rehabilitation of degraded areas of such habitat may also assist in the

long -term recovery of the species.

The Swift Parrot is one of only two truly migratory parrots in the world, and is a Tasmanian

endemic breeder. Swift parrots migrate annually between Tasmania and mainland Australia (Brown

1989). In spring, they take up residence along the south -east coast of Tasmania, from Binalong
Bay in the north to Recherche Bay in the south, including the Tasman and Forestier Peninsulas, and
including the neighbouring islands of Maria and Bruny. This br eeding distribution largely coincides
with the natural distribution of their main food -source E. globulus (Brown 1989; Brereton 1997),
although E. ovata is another important food -source. There are outlying breeding populations of
Swift Parrots along Tasman i aés n o r t inthe®og Ranhge, at Kelsey Tier near Devonport,
parts of the Western Tiers, Dial Range, Mount Montgomery and Smithton (Brown 1989; Mallick et

al. 2004). In these areas planted E. globulus (both plantation and amenity) probably provide t he
necessary food source. Swift Parrot breeding occurs between September and January. After the

breeding season, Swift Parrots disperse through Tasmania particularly through the highlands and
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western regions, tracking the flowering of other eucalypt specie s. In autumn, the birds leave
Tasmania to overwinter in a range of forest types along the east coast of mainland Australia,

particularly on the inland slopes of the Great Dividing Range in Victoria and in central and eastern

New South Wales. Small numbers sometimes reach south  -east Queensland (Swift Parrot Recovery
Team 2001). However, some birds may remain to overwinter in Tasmania.

Swift Parrots have more specific breeding - habitat requirements than those of most other forest -
dependent birds in Tasmania. T 0 successfully breed, they need both flowering eucalypts (chiefly E.
globulus and E. ovata ) on which to feed, and tree hollows in which to nest, and for these resources

to be within a few kilometres of each other (related to foraging distance). Thus breedi ng - habitat
comprises both nesting  -habitat and foraging  -habitat.

Nesting -habitat primarily comprises eucalypt forests that contain hollow -bearing eucalypt trees of
any species. The forest need not be classifiable as RFA old -growth to have these attributes. Nest
trees typically contain multiple hollows, have a large trunk diameter (mostly > 70 cm diameter at

breast height (dbh) and have signs of advanced senescence (Voogdt 2006, Brereton 1997). Webb

et al. (2007) found that nest trees were characterised as be ing large eucalypts (mean dbh =100

cm, range 33 -202 cm) with five or more potential hollows (mean = 8.6, range 2 -22) and showing
clear signs of senescence or stress. Eucalypt trees in Tasmania usually take at least 100 years to

form hollows, and at least 140 years to form deeper hollows (Koch et al. 2008). This broadly

equates to trees with a dbh of around 80 cm and 100 cm respectively (Koch et al. 2008), although

growth rates vary markedly with site quality.

Results from nest surveys suggest Swift Parrot s nest within 10 km of foraging - habitat (Brereton
1997, Webb 2008). Swift Parrot nesting patterns generally take the form of large aggregations or

loose colonies (Brown 1989; Brereton 1997), with densities depending on the extent and quality of

flowering b y E. globulus nearby and on the availability of hollows. Swift Parrots are gregarious

nesters, and most successful nesting is expected in areas of forest containing high densities of

hollow -bearing trees. Through intensive survey effort, large nesting aggr egations were identified at
several sites in 2004, 2005, 2006 (Webb et al, 2007), 2008 (TSS 2009) and 2009. These

aggregations were the largest ever reported, both in extent (c. 50 -100 ha) and in the number of
nests (26 -49), though no intensive nest search has been conducted previously. Estimated nest
densities of up to 1.4 nests per hectare were recorded.

Foraging -habitat comprises E. globulus or E. ovata trees that are old enough to flower. Swift

Parrots primarily feed on the flowers of these two tree sp ecies, as these provide large amounts of
nectar, which is considered important for successful breeding (Brown 1989; Brereton 1997; Webb

2008). While Swift Parrots will use most parts of the crown of a flowering E. globulus tree,
Hingston and Potts (2005) n oted that about 85% of foraging visits commenced in the upper half of

the canopy, where about 70% of total foraging -time was spent. Swift Parrots generally select the
larger -diameter flowering trees for foraging I a behaviour seen in both their overwinteri ng habitat
and their breeding -habitat (Kennedy and Overs 2001; Kennedy 1998; Kennedy and Tzaros in

press, Brereton et al. 2004). This behaviour probably reflects the greater number of flowers

available on larger trees (Wilson and Bennett 1999; Law et al. 2 000), as well as their greater
propensity to flower (Brereton et al. 2004). The age at which trees flower is highly variable,

depending on light and site conditions, but in dry forest flowering frequency is significantly greater

in trees >40 cm dbh (Breret on et al. 2004). Within dry grassy E. globulus forests, flowering
intensity was found to increase steadily up to the 80 -99 cm dbh size -class, beyond which it started
to decline (Brereton et al. 2004). As wet forests supporting E. globulus have only recentl y been
recognised as potentially important foraging - habitat, little work has been done to understand the
flowering dynamics of  E. globulus in wet forests. In plantation settings, E. globulus can begin
flowering in their third year, but tend not to flower p rofusely before thinning (in sawlog plantations)
at about year ten (Dean Williams, pers. comm.). Outer rows are likely to flower more predictably

than those in the middle of a plantation (B. Potts, pers. comm.).
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Swift parrots have been observed foraging in flowering E. globulus trees in a variety of different
environments and landscapes, including isolated trees in agricultural landscapes and residential

areas, plantations, and areas of continuous native forest (Brereton 1997). Besides nectar, Swift

Parrots also feed on pollen and sugar  -rich resources such as lerps and honeydew (Kennedy and

Overs 2001). Lerps and psyllids have commonly been found in the gut contents of Swift Parrots,

suggesting that they may be an important source of protein during the breed ing season (Gartrell et
al. 2000).

The distribution and occurrence of nesting -habitat and foraging  -habitat can be very patchy across

the landscape, with this pattern having changed over the past two centuries due to the effects of

major wildfires and exten sive European land -use activities. The natural distribution of E. globulus is
also very patchy at a local and regional scale. It can occur as a dominant or subdominant

component in both wet and dry eucalypt forests (Harris & Kitchener 2005).

Swift Parrots  breed in different parts of their breeding -range in different years, following the
flowering patterns of E. globulus . Flowering occurs on an irregular basis with a trend for heavy

flowering years to be followed by one or two poor flowering years (Tilyard & Potts 2003; Mallick et
al 2004). Birds may not return to the same breeding area until several years later when flowering

conditions are again favourable. As a result, each year the majority of the breeding Swift Parrot

population may be concentrated withi n, and dependent upon, a limited number of areas where

both flowering eucalypts and nesting hollows are available.

Threats and management considerations

The following is from the Interim Species Habitat Planning Guideline for the Conservation
Management of Lathamus discolor (  Swift Parrot) in Areas Regulated under the Tasmanian Forest
Practices System (FPA 2010).

Swift Parrots were once more abundant than today (Hindwood and Sharland 1964, Brown 1989,
Higgins 1999). The population size was estimated at 1320 breeding pairs in 1987/88 (Brown
1989); and at about 940 pairs in 1995/96 (Plowman 1996 in Brereton 1997). Currently accepted

figures are of around 1000 breeding pairs (Swift Parrot Recovery Team 2001). Mainland

overwintering surveys at networks of fixed s urvey points have recorded progressively fewer Swift
Parrots per unit effort since 2001 (Swift Parrot Recovery Program 2008).

While drought may have played a role in the most recent apparent decline, the main threatening

process is considered to be habita t loss (Swift Parrot Recovery Team 2001). On the mainland,
clearance for agriculture and residential development has removed most former potential

overwintering habitat, including 85% of the box -ironbark forests in Victoria, and over 70% of those
in New So uth Wales (Sivertsen 1993; Traill 1993). Although this clearance may have been the chief

cause of earlier population declines, much of the critical box -ironbark forest foraging  -habitat
remaining is now reserved or otherwise unavailable for harvest or clear ance. However, due to the
fragmented nature of this habitat, the sometimes great distances between suitable foraging sites

may still place considerable stress on the species.

In Tasmania, the area of breeding -habitat along the south  -east coast has been gre  atly reduced
through forest clearance for agricultural, residential and other coastal development over the past

two centuries (Swift Parrot Recovery Team 2001). A further estimated 3.6% of potential breeding -
habitat (as defined in FPA 2008) within the bree ding -range has been lost since 1996 through

conversion of native forests for plantation establishment (FPA 2008). The practice of conversion of

native forests to plantation has now ceased on State Forest and on forest managed by the larger

private forestry  companies (FPA 2009).

Breeding -habitat is also lost in the short -term by some forms of native forest harvesting, which
results in a younger forest age - structure, hence a reduction in hollow -bearing and flowering tree
availability.

Background Document ~ 2: Review of New Infor mation on Species and Management Approach
Version 0. 3, July 2012 2012/77722 61 of 296



Threatened Fauna Adviser review

Permanent and temporary habitat loss is likely to have greatest impact in key breeding areas that

are used by a large portion of the population and/or repeatedly used by the species. Currently

though there are no data to determine when and in what situations nesting -habitat or f oraging -
habitat become a limiting factor for breeding. In breeding areas containing extensive tracts of

mature eucalypt forest, the local scarcity of hollows is unlikely to be a limiting factor. Rather

foraging -habitat would more likely be a limiting facto r. Conversely, in breeding areas comprising
highly fragmented or disturbed areas, a lack of hollow -bearing trees may limit breeding by
precluding Swift Parrots from making optimal use of nearby flowering blue gums, even when these

are in ample supply (Voog  dt 2006).

The Swift Parrot Recovery Team has highlighted a number of non -forestry related threats that can
also contribute to the decline in population numbers, including: mortality through collision with

windows, vehicles and fences; Psittacine Beak and F eather disease; competition for hollows from
feral honeybees and from other hollow -nesting birds (including starlings); and the effects of

climate change on the timing of eucalypt flowering. Other issues include the continued loss and

attrition of relictt  rees and relict forest patches on agricultural and residential land within the

breeding -range.

One threat not described in either the Recovery Plan or the Draft Planning Guideline is hybridisation
of Eucalyptus nitens and E. ovata , which has been suggested may affect the foraging resource
available for the Swift Parrot.

Reasons for changes to TFA

The descriptiobn of foraging habitat provided in the Threatened Fauna Manual  (now known as the
Biodiversity Values Database ) previously focused on dry forest type s with a good representation of

E. globulus and/or E. ovata (Brereton 1997; Swift Parrot Recovery Team 2001; FPB 2002). Since
2006, new information has resulted in significant changes to Swift Parrot management
prescriptions delivered through the Forest Pr actices System and to Swift Parrot breeding - habitat
descriptions. It is now recognised that wet forests are part of breeding habitat for Swift Parrots,

probably particularly during periods when E. globulus flowering is poor in dry forests (Webb 2008;

Law et al. 2000; B. Potts pers. comm.). | n the 2007/08 breeding season, the majority of recorded
nesting events were in wet forests, in the eastern portion of the Southern Forests and on South

Bruny Island (Webb 2008). This means that the old decision  -pathways and recommendations for
foraging -habitat are no longer applicable.

Results from breeding surveys also highlighted the need to revise the existing TFA management
prescriptions for nesting  -habitat. The effectiveness of nest  -specific prescriptions to protect nesting -
habitat relies on knowledge of the location of nests in each year, which would require intensive

specialist surveys being carried out annually.

A major revision  of swift parrot management was undertaken between 2007 and 2009 as part of
the developm ent of the Interim Species Habitat Planning Guideline for the Conservation

Management of Lathamus discolor (  Swift Parrot) in Areas Regulated under the Tasmanian Forest
Practices System (FPA 2010). After public consultation and trialling with industry plann ers, the
management approach delivered by the draft Interim Species Habitat Planning Guideline was
revised and used in the development of these revised TFA pathways and recommendations. These
changes are listed below.

e The definition of low -density foraging -habitat in dry forest was changed from <20% (FPA 2010)
to 1 -19% to better define those areas that are not considered to be low  -density habitat.

e The definition of low -density foraging -habitat in wet forest (10 -19%) was changed to be
different from dry fore st (1 -19%) taking into account the f orest management issues and low -
density of foraging -trees in wet forest areas. It was decided that in most wet forest areas
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(apart from some exceptions, see Recommendations) there would b e no loss of important
foraging -habitat through this change.

e F density Pl category is now included in the nesting -habitat definition to be consistent with the
Mature Habitat Availability Map (FPA 2011). F density is now included as  low mature habitat
availability rather than negligible ma ture habitat availability for the map because areas of
F density are known to contain a mature component, unlike the other areas mapped as
negligible. Also, swift parrots are known to nest in F den sity forest in wet forest areas
(M. Webb, unpubl. data).

¢ Instead of having a recommendation stating that no potential foraging - or nesting -trees can be
harvested within 500 m of any known nest tree, there is now a generic prescription for
management of known nest sites under all recommendations. For most situation s this
prescription requires a 50 m radius exclusion zone be placed around any known nest. The
original prescription was established to cater for the aggregated nesting exhibited by swift
parrots, and to ensure areas important for swift parrots that were n ot captured by the current
habitat definitions were captured by the proposed management approach. As F density has now
been inc luded in the definition for low -density nesting -habitat, it is expected that the issue of
aggregated nesting should be catered fo r by this approach. Consequently the prescription
around nest trees was adjusted to the 50 m exclusion zone to help protect the current known
nest tree.

e The draft interim planning guideline (FPA 2010) assessed foraging  -habitat at a 5 ha patch. This
has bee n changedtobe al ha patch as foraging -habitat is a critical and p  otential limiting
resource for S wift Parrots. Losing 4 ha of high -quality foraging -habitat in areas important for
breeding could have a significant impact on the species. Consequently the scale of assessment
was reduced to 1 ha to improve the conservation outcome for the species, and to be consistent
with the requirement for nesting habitat. It is acknowledged that habitat in patches less than 1
ha may be lost through this approach.

e The draftinterim planning guideline (FPA 2010) referred to the previous TFA for management
of the northwest breeding area. As no prescriptions were stipulated, new prescriptions have
now been developed by DPIPWE and FPA .

e The core range withi n which managementac tions for Swift P arrots are required has been
adjusted so that it is now 10 km from the coast or the boundary of a SPIBA . Thisisto better
define areas where forest management may result in a higher risk of impact to the species

e The prescriptions now st  ate that if you are within a SPIBA , that has less than 30% high -
/medi um - density nesting -habitat, but if you are in an area rich in nesting -habitat (i.e. >30%
high/medium -density nesting -habitat ), that you no longer have to keep nestin g-trees in areas
of  ow density. It was determined that these areas are lower risk areas for the species given the
availability of ne sting -habitat in the landscape.

e The TFA now states that if you are outside of SPIBAs that you onl y have to keep >50% of
foraging -treesin medi um -density foraging -habitat in all areas. This is to reduce the
management constraints in areas of least risk to swift parrots.

e The draftinterim planning guideline  (FPA 2010) recommended  that all potential  nesting -trees
be retained in a range of areas. This has been modified to 90% of nesting -trees to allow for
flexibility in  management actions .
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Recommended TFA approach

Management objective

The objective (desired conservation outcome) for this species is to maintain the integrity of
breeding -habitat by ens uring that sufficient levels and spatial arrangement of important nesting -
habitat and foraging  -habitat are retained to support breeding in any given year and, in this way,

contributes to the  the objectives of the ~ National Recovery Plan for the Swift Parrot Lathamus
discolor (SPRT 2001).

Range and habitat definitions

For management purposes , the potential breeding range of the Swift Parrot comprisesthe NW
potential breeding range and the SE potential breeding range . The NW potential breeding
range includes the NW breeding areas (known nesting locations e.g. Gog Range, Badger Range,

Kelsey Tier). The core breeding range is the area within the potential breeding range that

encompasses a SPIBA (as definedin FPA 2010) and the zone within 10 km of the coast. The se
range boundaries (management zones) are illustrated in Figure 1.
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Figure 1.  Swift parrot management zones (FPA 2010)

Potential br ~ eeding -habitat for the Swift Parrot comprises potential  foraging -habitat and
potential  nesting -habitat , andis based on de finitions of foraging and nesting trees (Table A).

<link to swift parrot habitat assessment Technical Note> Potential foraging -habitat comprises
E. globulus or E. ovata trees that are old enough to flower. The occurrence of foraging -habitat can
be remotely assessed, although only to a limited extent, by using mapping layers such as GlobMap
(DPIPWE 2010). GlobM apis based on TasVEG 2.0 but also maps some areas of forest supporting
subdominant E. globulus . There are gaps in the mapping by GlobMap, which only indicates the E.
globulus -dominated forest as mapped in TasVEG 2.0. Due to the scale and inadequacies in current
foraging -habitat mapping, potential foraging - habitat density within operational areas may need to

be largely identified by ground -based surveys as per Table B. <link to swift parrot habitat

assessment Technical Note>

For management purposes potential nesting -habitat  is considered to comprise eucalypt forests
that contain hollow -bearing trees. The FPA mature habitat availability map <link to Techn ical
Note> predicts the availability of hollow -bearing trees using the relevant definitions of habitat
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provided in Table C. The mature habitat availability map is designed to be used to make landscape -

scale assessments and may not be reliable for stand -lev el assessments required during the
development of a Forest Practices Plan. At the stand -level the availability and distribution of
hollow -bearing trees across a coupe or operation area is best determined from a ground -based

assessment (see Table C). <link  to swift parrot habitat assessment Technical Note>

Tables A, B a nd C below provide descriptions of and guidelines for assessment of potential
foraging -trees and nesting -trees, and of high -, medium - and low -density nesting - and foragin g-
habitat . <link to sw ift parrot habitat assessment Technical Note>

Table A. Habitat trees for ground  -based assessment

Habitat trees Description

Potential foraging -trees ? E. globulus or E.ovata >40 cm dbhob

Potential nesting -trees in wet forest  ° Eucalypts >100 cm dbh

Pote ntial nesting -trees in dry forest  ° Eucalypts > 70 cm dbh

& This does not include trees grown in plantations
P A size limit is used to facilitate rapid assessments of potential nesting -trees, with different size  -limits for wet and dry forest
types duetot heir differential growth rates. (Broad forest type, i.e. wet or dry, is to be determined in accordance with the
FPA Forest Botany Manual .) However, it is acknowledged that in some areas while regrowth trees can  achieve 100 cm in
diameter , they may lack by  their age and form potential nesting hollows to support this species. Similarly, it expected that
in some instances that smaller diameter trees can provide mature  -forest features such as hollows. In circumstances where
the definitions provided do not meet the intent of ~ Swift Parrot management prescriptions, documentation and explanation
can be provided to the FPA for consideration.
Table B. Foraging -habitat density for ground -based assessment ?
Foraging - habitat Description
density class [foraging -trees T see Table A]
High >50% of the stems over 40cm dbh in any 1 ha patch are foraging -trees
Medium 20 -50% of the stems over 40cm dbh in any 1 ha patch are foraging -trees
Low (dry forest) P 1-19% of the stems over 40cm dbh in any 1 ha patch are foraging -trees
Low (et forest) 10-20% of the stems over 40cm dbh in any 1 ha patch are foraging trees
FOR THE SOUTHERN FORE ST AND SOUTH BRUNY SPIBAs, the threshold is 1 -20%

# This does notinclude  E. globulus plantations

b Forest type to be determined using the Forest Botany Manual . Different density -class definitions are provided in respect of
wet and dry forest types due to differences in the silvicultural practices typically applied. However, it is acknowledged that
in some areas while regrowth trees can achieve 100 cm in diameter, they may lack by their age and form potential nesting

hollows to support this species. Similarly, it expected that in some instances that smaller diameter trees can provide
mature -forest features such as hollows.

Table C. Nesting -habitat density for desktop - and ground -based assessment

Mapgg]sgktlggea:s(;aetsegnzgif for a Field -based assessment criteria ¢
Nesting - habitat Pl-t ype OFE
density class class (mature SenCode
eucalypt crown mapping Dry forest Wet forest
cover) layer ’
a and b Ateasts eesia | [ 0800 ETR
High All except nil are over 100 cm
(>40%) dbh or 8 trees /ha over
150 cm dbh
c At least 8 trees/ha At least 8 trees/ha
Medium (20 -40%) All except nil are greater than are greater than
° 70 cm dbh 100 cm dbh
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dand f All cat .
(<20%) categories Trees over 70 cm Trees over 100 cm
dbh are present, but dbh are present, but
Low or . .
comprise less than comprise less than
a,bandc Nil 8 trees/ha 8 trees/ha
(>20%)

@ These are the mapping cate  gories used to construct the Mature Habitat Availability Map <link to Tech Note>. Both crown
cover and senescence assessments are based on aerial photo interpretation of the forest canopy and are depicted in the PI
type and SenCode mapping layers respectiv ely.

P Senescence categories are the proportion of mature crowns that show visible signs of senescence.

¢ A size limit is used to facilitate rapid assessments of mature trees. However, it is acknowledged that in some areas while
regrowth trees can achieve 100 cm in diameter, they may lack by their age and form potential nesting hollows to support
this species. Similarly, it expected that in some instances that smaller diameter trees can provide mature -forest features
such as hollows . In circumstances where the definitions provided do not meet the intent of Swift Parrot management
prescriptions, documentation and explanation can be provided to the FPA for consideration.

Summary of proposed d  ecision pathways to use in the draft TFA

The decision -pathway and ma nagement actions recommended to meet the objective for the
species are summarised below. For details of the final draft pathways and actions used in the
development of the draft web -based tool see Background document 3.

The previous TFA decision -pathways and recommendations will be entirely repla ced with the ones
provided in Background document 3
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ORANGE -BELLIED PARROT ( Neophema chrysogaster )

Previous TFA approach

Not applicable (new inclusion).

Previously considered to  occur primarily within the formal reserve system and not potentially
threatened by activities covered by the forest practices system.

Background information

Conservation status

TSPA: endangered; EPBCA: Critically Endangered.

Distribution and habitat

[the following is an extract from the online SPRAT with citations removed]

The Orange -bellied Parrot is endemic to south -eastern Australia. Its current non -breeding
mainland distribution is from the mouth of the Murray River in South Australia, along the

coast, to the east of Jack Smith Lake in South Gippsland, Victoria, covering approximately

1000 km of coastline. The most used sites in Victoria are around Port Phillip Bay and

Bellarine Peninsula. In South Australia, Carpenter Rocks is the main site. Records in dicate
that the Orange -bellied Parrot's former distribution extended as far west as York Peninsula,

South Australia and as far north as Shellharbour.

The current distribution of the Orange -bellied Parrot during its breeding season is a coastal
strip of sou th -western Tasmania. Old records indicate that the Orange -bellied Parrot's
Tasmanian distribution was wider in the past, indicated by records of clutches of Orange -
bellied Parrot eggs collected in 1898 and 1899, at locations 100 km inland from their

curren t breeding location.

The breeding area of the Orange -bellied Parrot is restricted to south -western Tasmania,
mainly within approximately 30 km of the coast, from Birchs Inlet, southern Macquarie

Harbour, to west of Ironbound Range, east of Louisa Bay. The greatest concentration of nest
sites is within 20 km of Melaleuca.

During the northward migration birds have regularly been recorded on King Island and

most, if not all, of the Orange -bellied Parrot population is believed to pass through this
location. Thi s species has also been recorded north of Macquarie Harbour and on the
western and north  -western coast of Tasmania whilst on passage, e.g. Trial Harbour, Sandy
Cape, Woolnorth, Stanley, and Hunter Group.

There have been few records of this species on the n orthern coast of Tasmania, e.g. Cape
Portland and Musselroe Bay. Also, there are few records in the south east, near Snug Island

and on South Bruny Island. The Orange -bellied Parrot is said to have been observed in the
central ranges but no further details have been recorded.

The Orange -bellied Parrot has rarely been recorded on off -shore islands in the south, e.g. a
small flock on Maatsuyker Island, May 1971. It has not been recorded on the Furneaux
Group.

Throughout the year Orange  -bellied Parrots are fou nd in salt marshes, coastal dunes,
pastures, shrub lands, estuaries, islands, beaches and moorlands within 10 km of the coast.
Holes in eucalypts are used for nesting.
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The breeding habitat of the Orange -bellied Parrot is usually within 30 km of the coast o f
south -western Tasmania. They inhabit complex, near -coastal buttongrass (Gymnoschoenus
sphaerocephalus) plains, moors and sedgelands, dissected by creeklines dominated by

paperbarks (Melaleuca) and tea -trees (Leptospermum), and with patches of Smithton
Peppermint (Eucalyptus nitida) forest. At Melaleuca, Orange -bellied Parrots are often seen in
vegetable gardens near breeding sites.

Orange -bellied Parrots nest in the hollows (in the limb or trunk, vertical or angled) of

mature eucalypt trees, often in Smit hton Peppermint, and sometimes Swamp Gum (E.

ovata), often in forests and copses near buttongrass plains. Birds have used artificial nest -
boxes since 1991, at the Melaleuca breeding sites. At Melaleuca and Birchs Inlet, Orange -
bellied Parrots favour small forest patches close to feeding areas for nesting, but they

probably nest within extensive forest at Towterer Creek, north of Port Davey.

Early in the breeding season birds prefer to forage in areas burnt seven to 15 years earlier.
During the middle of the breeding season they prefer areas burnt three to five years earlier.
After the young have hatched, adults will also feed in Boronia shrubs growing in taller
Melaleuca and Leptospermum scrub beside creeks. At Melaleuca, birds feed at tables where
food is s upplied throughout the breeding season.

Habitat used for roosting at the breeding sites in Tasmania is thick swards of sedges, among
Melaleuca and Leptospermum, and in dense heath beside creeks. They loaf beneath
tussocks or small bushes and have been obse rved loafing in eucalypt woodland, and in
Leptospermum and Melaleuca scrub in south west Tasmania.

While on passage in western and north -western Tasmania they occur in dunes, heathland,
coastal grasslands and pasture, and salt marsh. On King Island they oc cur in low, estuarine
salt marsh dominated by Beaded Glasswort (Sarcocornia quinqueflora) and Shrubby

Glasswort (Sclerostegia arbuscula) and with scattered reeds, and flanked by dense Swamp
Paperbark (Melaleuca ericifolia) scrub, in pasture and in other gr assy areas, including golf
courses and sometimes on beaches.

On King Island they roost and loaf in dense clumps of Swamp Paperbark and Coastal Wattle

(Acacia sophorae) at the edges of estuaries. On the southward migration, a flock thought to

have recently arrived from the mainland was seen loafing in a grassy paddock and on fence -
rails, sheltering from cold winds.

Threats and management considerations
[the following is an extract from the online SPRAT with citations removed]

The main current threat to the O range -bellied Parrot is the loss and fragmentation of its
non -breeding foraging habitat, mainly saltmarsh. Suitable habitat has been lost to the
construction of farmland, industrial sites and saltworks. The main factors contributing to the
loss of Orange -bellied Parrot habitat are:

e drainage of wetlands for grazing

e alteration and destruction of saltmarsh for industrial and urban development
e grazing of native vegetation

e vegetation clearance for agricultural purposes

e changes to land use practices

e recreational activities.

Potential threats to the Orange -bellied Parrot population include loss of unknown breeding
sites, competition from introduced species, predation, Psittacine Circoviral Disease (PCD),
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collision with structures, ingestion of toxic weeds and reduc ed availability of food due to the
changed species composition at feeding sites.

A proposed FPP in the early 2000s in the Recherche Bay area highlighted the marginal

potential for forestry activities to affect potential breeding habitat (that site was rela tively

close to the Actaeon Islands, a historical site for the species). Since that time, the marginal
risk of commercial forestry activities (mainly establishment of plantation) impinging on
foraging habitat within the recent migratory range of the specie s has been raised.

Reasons for changes to TFA

New inclusion (for reasons stated above).

Recommended TFA approach

Management objective

The primary management objective for this species is to implement actions that will assist the
maintenance of population s throughout its range, primarily through the protection of known sites
and the maintenance of potential habitat.

Range and habitat definitions

The potential range of the Orange -bellied Parrot comprises the potential foraging range
the potential breedi ng range . [still to be developed]

and

Potential habitat for the Orange -bellied Parrot comprises  potential breeding habitat and

potential foraging habitat . Potential breeding habitat is mature eucalypt forest and
woodland, including copses amongst plains, with obvious hollows present. Potential foraging
habitat is dunes, heathlands, coastal grasslands and saltmarshes.

Summary of proposed d  ecision pathways to use in the draft TFA

The decision -pathway and management actions recommended to meet the objective for th e

species are summarised below. For details of the final draft pathways and actions used in the
development of the draft web -based tool see Background document 3.

It is assumed that the some of threats identified by the Recovery Plan and SPRAT (see above)

are

addressed through the modified TFA decision - pathways, which require case  -by-case advice for any

activities involving FPPs on offshore islands, FPPs for primary production clearing and FPPs for non
forestry activities (such as coastal developments, min es, wind farms, etc.). In addition, it must be
recognised that the TFA cannot address some of the threats listed above because their regulation

falls outside the scope of the Forest Practices Act and regulations.

Therefore, recommendations are required for the potential risk posed by forestry activities to
potential breeding habitat and potential foraging habitat. As with most species in the revised TFA,
the decision -pathways will rely on the production of a range boundary map. In this case, the
Recovery Pl an and SPRAT includes such a map but it is noted that it does not extend the potential
breeding range to the Recherche Bay area.

The opening decision -pathway needs to ask the user about which part of the potential range the
proposed FPP is in: (1) outside potential foraging and breeding range; (2) within potential breeding
range; and (3) within potential foraging range (not on King Island i covered by the Offshore
Islands pathway).

If the operation is outside the potential range, no special management presc riptions will be
required.
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If the operation is within the potential breeding range, the user will be asked if the proposed FPP
area supports potential breeding habitat. If no such habitat is present, no special management
prescriptions will be required. If present, referral will be needed for case -by-case advice.

If the operation is within the potential foraging range, the user will be asked if the proposed FPP

area includes, or is within 100 m of, potential foraging habitat. If no such habitat is present, no
special management prescriptions will be required. If present, referral will be needed for case -by-
case advice. The 100m buffer is arbitrary and applied because of the potential effects of habitat

disturbance adjacent to a foraging site (e.g. changes to hydrology, microclimate changes, weed
introductions, etc.).
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FORTY -SPOTTED PARDA LOTE ( Pardalotus quadragintus )

Previous TFA approach

This species was previously included in the TFA.

The primary decision -pathway was based on the distribution (i.e. options were 1. Flinders Island,
2. between Bicheno and Southport, and 3. neither of tho se options).

The Flinders Island option led to a requirement to retain all areas of forest and woodland
containing E. viminalis within 500 m of known colonies (including historical sites).

Areas on mainland Tasmania north of Bicheno and south of Southport were regarded as outside the
potential range of the species and special management prescriptions were not required.

Within the potential range of the species i.e. between Bicheno and Southport, the next decision -
pathway was based on the concept of Specia | Management Zones (which are present on some

areas of State Forest). If within an SMZ, essentially all potential habitat must be retained and

notification for specialist advice was required. If outside an SMZ (which applies to most colonies),

the next dec ision -pathway was based on the distance from the coast (within 6 km as the threshold

T outside 6 km T no special management required).

Within 6 km of the coast, the next decision - pathway was based on the proportion of E. viminalis in
the forest/woodland, w ith the threshold set at 5% or where E. viminalis is locally dominant. In the
absence of this habitat, no special management actions were required (provided the operation was

not within 500 m of a known colony). If this habitat was absent but the operation was within 500

m of a known colony, management prescriptions required were to retain all E. viminalis , avoid
patches of E. viminalis with features such as roads, minimise firewood cutting, etc. and notification

for operations such as clearfelling and plan tation establishment.

If potential habitat was present, the TFA delivered a recommendation as above.

Background information

Conservation status

TSPA: endangered; EPBCA: Endangered.

Distribution and habitat

[Information below is taken from the Recovery Pla nj

Pardalotus quadragintus inhabits lowland dry sclerophyll forests and woodlands that support

a significant component of white gum (Eucalyptus viminalis) in the tree canopy layer. The

species forages predominantly in white gum, which appears to be pivotal to the survival of
individuals and breeding colonies. The loss, fragmentation and degradation of suitable

habitat have probably caused the decline in populations. Grassy white gum forest in south -
east Tasmania has been reduced by greater than 50% since Eu ropean settlement with

major clearing occurring along the coastal plains. Degradation of habitat on private land

continues due to adverse fire frequencies and intensity, dieback and stock grazing. Invasion

of habitat by aggressive and opportunistic species such as the noisy miner has followed in

the wake of opening canopy cover and continuing fragmentation of dry sclerophyll forest.

Pardalotus quadragintus is endemic to Tasmania and restricted to four main populations on
offshore islands and peninsulas alon g the east coast. Major populations are in the south -
east on Maria Island, Bruny Island and at Tinderbox including Howden peninsula, and in the
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Bass Strait on Flinders Island. A small colony occurs near Hobart on the lower slopes of Mt
Nelson.

Historical distribution of Pardalotus quadragintus is thought to have been coincident with

lowland forest supporting white gum Eucalyptus viminalis in eastern Tasmania. However,

most early reports note the species as being uncommon or rare (Milledge 1980; Woinarski &

Bul man 1985). I n the | ate 18006s and early 19th cent
recorded from north and south Tasmania, Flinders Island, on the east coast, inland and,

apparently but not substantiated, on the central highlands (Bulman et al. 1986).

The notion of a écolonyd requires definition as it is
and conservation management of Pardalotus quadragintus. For the purposes of the

Recovery Plan a 6colony boundaryé defines t(Wheh conti nt
equates to the extent of white gum in the canopy occupying a projected cover of 010%)

that is occupied by a breeding group of Pardalotus quadragintus. Brown (1986) defined

colony boundaries on the basis of easily defined and recognisable management units and

the ease of population assessment. Consequently, using colony boundaries defi ned by

Brown (1986) results in some colonies being separated by only small distances at breaks in

the forest habitat such as across roads or small paddocks or through forest not supporting

white gum. Within major populations such as on Bruny Island, Maria Island and at

Tinderbox there may be considerable movement of birds and flow of genetic material

between neighbouring colonies. Bryant estimated that a colony could be less than 0.5

hectares in size with only 5% white gum to maintain a single pair of birds (Bryant, pers

com.).

White gum is the fundamental component of the habitat of Pardalotus quadragintus. All

known colonies are found in dry sclerophyll forests or woodlands that comprise white gum in
the tree canopy layer at a projected cover of 10% or mor e (Brereton et al. 1997). The
colonies occur on the east coast in areas of low annual rainfall, high annual mean

temperature, low altitude and on shallow, fertile soils (Brereton et. al. 1997). This

geographical and environmental domain occurs in a harrow band between Bicheno and
Southport, and all colonies except those of Flinders Island, occur within this region

(Brereton et. al. 1997). All patches of forest containing white gum that fit these

geographical and environmental parameters are considered to be habitat critical to the
survival of Pardalotus quadragintus.

Pardalotus quadragintus forage predominantly in white gum, which appears to be pivotal

to the survival of individuals and breeding colonies (Woinarski & Rounsevell 1983;

Woinarski & Bulman 1985; Brown 1986; Dorr 1999). The reason for this is thought to be

white gumds abundant production of manna and the si ze¢
pardalotes easier access to the leaf surface when compared to the foliage of co -occurring

eucalypts (Dorr 19  99). Except for mountain gum E. dalrympleana, white gum produces

the greatest abundance of manna of all Tasmanian eucalypts.

Pardalotus quadragintus are territorial and sedentary and form loose colonies at
permanently occupied sites. Nests are built in hol lows of live or dead trees, stumps of
logged or fallen trees and limbs, and very occasionally in holes in the ground (Brown

1986, Bulman et al. 1986).

FPA (2008) defines potential habitat as dorest and woodland containing Eucalyptus viminalis  with >
5% co ver, within 3 km of the coast between Southport and Flinders Island O6and significant habitat

as dorest and woodland containing Eucalyptus viminalis  (>5% cover) within known colonies and

within 500 m of known colonies 0 FPA (2008) estimates that approximat ely 0.8% of potential

habitat for the Forty  -spotted Pardalote is in State Forest, 41.2% of potential habitat is on Private
land and 57.9% of potential habitat is in Reserves.
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Threats and management considerations
[extract from Recovery Plan]

The most signi ficant threat to the survival of Pardalotus quadragintus is related to the loss

or decline in area and fragmentation of suitable habitat. Loss of suitable habitat (dry

sclerophyll forests supporting white gum) through clearing for agriculture, forestry and

residential development has been considerable in eastern Tasmania. Grassy white gum

forest in the southeast bioregion has been reduced by over 50% since European settlement

and major clearing of dry sclerophyll forests has taken place along the coastal pl ains.
Clearing of forest/woodland supporting white gum on private land continues.

FPA (2008) makes the following comments on the impacts of habitat loss. Even minor disturbance

to significant habitat can be detrimental to the Forty -spotted Pardalote. Conve  rsion will result
the loss of nest hollows and the loss of foraging habitat. Clearing can also result in fragmentation

of habitat and | oss of connectivity between -teon
viability. Fragmentation also provides f avourable habitat for competitors for nest hollows such as
the common starling and aggressive species such as the noisy miner. It is estimated that

approximately 2% of potential habitat has been converted since 1996.

Fragmentation of forest habitat was an inevitable result of a European history of land
clearing in eastern Tasmania. This is particularly evident on Bruny Island where some 76
extant colonies of Pardalotus quadragintus are defined, many separated from each other by
small distances of cleared la  nd (Bryant 1992). Pre - European vegetation on Bruny Island
would probably have provided continuity of forest/woodland habitats with a mosaic of white
gum dominated communities, hence providing channels for dispersal and/or movement of
Pardalotus quadragintu s to winter foraging areas. Many authors have emphasised the
limited dispersal ability of Pardalotus quadragintus (eg. Woinarski & Rounsevell 1983;
Woinarski & Bulman 1985; Brown 1986; Dorr 1999). If only small distances of open habitat
are sufficienttoi solate colonies then this trait may have implications to the design of
actions aimed at restoration of habitat between existing colonies.

Structural changes to the forest habitat that reduce tree canopy cover may lead to

reductions in the size of colonies or the local extinction of Pardalotus quadragintus. Fire and
dieback are notable causes of this phenomenon. Wildfires have the potential to kill canopy

trees and over -firing can reduce the potential for eucalypt recruitment. Timber harvesting

has a direct impact on the canopy layer and firewood removal can impact on the supply of
standing and fallen trees, and ultimately on the availability of nesting hollows. Stock grazing

has been implicated as a causal factor in eucalypt dieback and continuous grazing re

can prevent regeneration of forest canopy species.

Fragmentation and disturbance of the forest canopy favours invasion by woodland birds.

Many authors consider invasion by the noisy miner (Manorina melanocephala) is a major
threat to Pardalotus quadr  agintus where its habitat has been fragmented and/or opened up
by disturbance (eg. Woinarski & Bulman 1985; Brown 1986; Bryant 1991). The noisy miner

is an aggressive and opportunistic species that has the potential to displace Pardalotus
guadragintus thro  ugh competition for food resources. It has expanded its distribution in
Tasmania on the heels of land clearance and disturbance of forest habitats. Brown (pers.
comm.) notes that noisy miners are absent from all known colonies of Pardalotus

guadragintus an d all recent extinctions have been associated with the invasion of the
speciesd habitat by noisy minors. Noisy min
the most robust population of Pardalotus quadragintus in Tasmania.

Other species cited as poss ible contributors to the decline of Pardalotus quadragintus

in

oni es

gimes

er s ar

through competition for food resources and/or breeding habitat include the black -headed

honeyeater (Melithreptus affinis) and the striated pardalote (Woinarski & Bulman 1985).
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The introduced starl  ing (Sturnus vulgaris) is also notable for its abundance during breeding
at some fragmented colonies. The introduced laughing kookaburra (Dacelo novaeguineae) a
potential nest predator also occurs within the range of Pardalotus quadragintus. [While not
men tioned in the RP, invertebrate species such as bees, Apis mellifera, and wasps, Vespula
spp., are known to create competition for hollows and/or foraging resources .

Reasons for changes to TFA

The current descriptions of potential habitat in the BVD (gras sy dry forest and woodland containing
Eucalyptus viminalis  within 5 km of the coast) and FPA (2008) (forest and woodland containing

Eucalyptus viminalis  with > 5% cover, within 3 km of the coast between Southport and Flinders

Island) do not accord precisel y with the decision -pathways in the current TFA that have 6 km and

5% cover of E. viminalis as the thresholds. In addition, the Recovery Plan clearly indicates that the

canopy cover of E. viminalis at all known sites is greater than or equal to 10%. For th e purposes of
the TFA p otential habitat is defined as any forest and woodland within 5 km of the coast supporting

Eucalyptus viminalis  (white gum) where the canopy cover of E. viminalis is greater than or equal to
10% or where E. viminalis occurs as aloca lised canopy dominantorco  -dominantin patches
exceeding 0.25 ha. This definition is consistent with the Recovery Plan for the Forty -spotted
Pardalote. This description is independent of forest type classifications and uses a 0.25 ha area

threshold as a p ractical means of identifying patches of potential habitat amongst otherwise

unsuitable habitat (0.25 ha equates to 50 x 50 m or configurations thereof, which allows for c. 1 -3
tree lengths per 50 m, anything less than this would need to be regarded as sca ttered individuals

of E. viminalis ).

Recommended TFA approach

Management objective

The primary management objective for this species is to implement actions that will assist the
maintenance of populations throughout its range, primarily through the protec tion of known sites
and the maintenance of potential habitat.

Range and habitat definitions

The corerange ofthe 40 -spotted Pardalote is a 500 m (radius) buffer centred on the boundary of
all mapped colonies. [not on BVD vyet]

The potential range of the 40 -spotted Pardalote is mainland Tasmania between Southport and

Bicheno within 5 km of the coast, and some offshore islands.

Potential habitat for the 40 -spotted Pardalote is any forest and woodland supporting Eucalyptus
viminalis (white gum) where the canop y cover of E.viminalis is greater than or equal to 10% or
where E. viminalis occurs as a localised canopy dominant or co -dominant in patches exceeding

0.25 ha.

Significant habitat for the 40 -spotted Pardalote is all potential habitat associated with known

colonies and such habitat within 500 m of known colonies.

The survey range of the 40 -spotted Pardalote is a specialist -defined area within the potential
range delineated to assist with decisions on the need for a survey (most areas are close to known
colo nies). [not on BVD yet]

Summary of proposed d  ecision pathways to use in the draft TFA
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The decision -pathway and management actions recommended to meet the objective for the
species are summarised below. For details of the final draft pathways and actions us ed in the
development of the draft web -based tool see Background document 3.

The revised decision -pathways to determine actions required to meet this objective will rely on (1)
the core and potential range of the species, and (2) the potential habitat of the species.

Within the potential range, outside of known range, if potential habitat is present, notification for
advice and possible survey is required. Proximity to known colonies will be used to make a decision
on survey requirements. If no potential h abitat is present, no special management prescriptions
will be required.  There are SMZs in place for the species, based on the delineation of the mapped
colonies, so they can be taken into account in the decision - pathway for colonies.

The first decision -pathway needs to ask if the proposed FPP area is within the potential range
(includes the core range) of the species. An option should include offshore islands not including

Bruny Island. Therefore the three options are: (1) @vithin the potential range on ma inland
Tasmania § (2) within the potential range of the species on Flinders Island, Maria Island or Bruny
Island, and (3) not within the range of the species. Option 3 leads to the standard no special
management prescriptions required report. Option 2 lead s to the generic offshore islands report.
Option 1 leads to further decision - pathways.

The next decision pathway is based on the operation being within the core range (a colony or SMZ

or within 500 m of a colony). The notification will be required to ensur e that the colony is well -
defined and that the potential impact of adjacent activities can be taken into account on a case -by-
case basis. Note that this option is independent of vegetation type and current/proposed land use

because any forestry activities have the potential to deleteriously affect the adjacent colony (e.g.

establishing plantation adjacent to a colony may create edge effects such as shading, etc., and

clearing of @addock trees &may reduce potential nest and foraging sites or reduce the oppo rtunities
for dispersal between nearby colonies).

If the operation is within the potential range but outside the core range, the next decision - pathway
is based on the presence of potential habitat. If absent, no special management prescriptions will

be req uired. If present, the next decision -pathway is based on the operation type i.e. selective

harvesting (almost all FPPs within the potential range and potentia | habitat of the species are likely

to be selective harvesting of some form), clearfelling (follow ed by natural regeneration or

plantation establishment), roading, quarrying and firewood collection. For selective harvesting

regimes, roading, g uarrying and firewood harvesting , Operations can proceed but have a
requirement to retain patches and individua Is of E.viminalis throughout. For clearfelling operations
notification to the Forest Practices Authority for further advice will be required.
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TASMANIAN MASKED OWL (Tyto novaehollandiae subsp. castanops)

Previous TFA approach

This sp ecies was not included in the first version of TFA as it was listed in 2002. The FPA and TSS

have worked with planners to develop management approaches for any proposed FPP areas with

known nests or roost sites and potential habitat (as per @greed procedu res§. The management
approach has evolved since 2002.

Background information

Conservation status
TSPA: endangered; EPBCA: Vulnerable (listed since Background Document1 )
Distribution and habitat

This subspecies of the Masked Owl is endemic to Tasmania an d has been recorded from all areas.

Areas of highest predicted density include northern and eastern Tasmania. Based on data held in

DPI PWHR@&tgal ValuesAtlas , t he speciesd distribution could general
entire State, including sev  eral near -shore islands, although it is absent from King Island and the

Furneaux Group. Note that the Natural Values Atlas  data is far from complete and many of the

sightings reported in journals such as the Tasmanian Bird Report , The Tasmanian Naturalist

Australian Bird Watcher  and Emu (e.g. Brothers 1979), are not included.

Most records are from forest in the south east and central north of the State, although the species

has been recorded in non  -forest and urban environments. Eucalypt forests and woodla nd
containing old -growth trees or isolated old -growth trees containing large hollows are essential for
breeding (FPA 2008).

The extent of occurrence is effectively the entirety of Tasmania (approximately 68000 km %), There
is no information on declines in t he extent of occurrence for the species. Garnett & Crowley (2000)

report the extent of occurrence as 50 000 km 2 (presumably an estimate based on the total area of
Tasmania but deducting some areas of islands and highly unlikely habitat) and stable with a h igh
reliability.

The area of occupancy is likely to be substantially less than the extent of occurrence because there

are large areas of Tasmania where the species is likely to be absent or at very low densities due to
unsuitable or marginal habitat (e.g. alpine areas, extensive tracts of rainforest or dense wet

forest). Garnett & Crowley (2000) report the area of occupancy as 7300 km 2 with a high reliability
(although what habitat data this is based on is unclear), and a medium reliability that the area of

occupancy is decreasing.

The speciesd distribution is not severely fragmented wit
the island. The densities of individuals (or pairs) varies across the State, according to habitat

characteristics but the mobilit y of this large bird means that fragmentation of habitat is not a

barrier to dispersal and recolonisation of different areas.

The Masked Owl is generally found in territorial pairs (Hyem 1979) or solitary individuals which
may be juveniles or immatures (e. g. Debus 1997 cited in Higgins 1999). Pairs bonds are
apparently life long (Hill 1955; Kavanagh & Murray 1996). Pairs appear to occupy a permanent
home range or territory (Young 2006; Kavanagh & Murray 1996). Male and female usually roost
apart outside the  breeding season (Young 2006, Kavanagh & Murray 1996). The species hunts
singly or loosely in pairs (Debus 1993).
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Densities of Masked Owls vary over the State (Bell et al. 1997). The highest densities are

suggested to be in the east and north (Bell et al. 1997; Bell & Mooney 1997), and lowest densities
at elevations of greater than 600 m a.s.l. and in the western half of the State (Bell et al. 1997).

Recent modelling, based on surveys between 2007 and 2009, has supported earlier assertions with
elevation ab ove sea level the most important variable in determining the presence of Masked Owls
(Todd et al, unpubl. data). The paucity of records in the western half of the State may be in part

due to a lack of survey effort and a sparse human population (P. Bell pe rs. comm.).

A number of population estimates have been made for the Tasmanian Masked Owl ranging from

260 to 615 breeding pairs (Bell & Mooney 1997; Bell et al. 1997; Bell & Mooney 2002). The

estimate formulated by Bell et al. (1997) (also reported in Bell & Mooney 2002) was derived by
taking into consideration the number of records in the Tasmanian Masked Owl database (now

included in the Tasmanian Natural Values Atlas, DPIW 2008a) and reducing duplication at the

individual and territory level by treating all records within a 2 km radius as belonging to the same
territory. This produced a figure of 199 territory records. It was assumed that the records on the
database represent half of the actual territories in existence leading to a crude estimate of

appro ximately 400 territories or 800 breeding individuals (Bell et al. 1997).

Another estimate reported in Bell et al. (1997) used a calculation of a known home range of 1017 -
1178 hectares obtained by Kavanagh & Murray (1996) in NSW. This home range figure (ass uming
it represented a territory for two birds) was used to generate a density estimate of one bird per

546 hectares. By calculating the area of available suitable habitat and dividing it by the density

estimate of individuals, Bell et al. (1997) obtained a population estimate of 1330 breeding

individuals or 615 breeding pairs. However, the area of suitable habitat used for this calculation

excluded cleared land, which the species is known to use to some extent (P. Bell pers. comm.).

Therefore this estimate is considered to be a minimum value (Bell et al. 1997).

Both of the population estimates mentioned above rely on a home range estimate of approximately

1000 T 1100 hectares. McNabb et al. (2003) estimated the home range of a post -nesting female
Masked Owl in New South Wales to be between 1125 T 1310 hectares, a slightly larger home range
size.

It is possible that Tasmanian Masked Owls have significantly larger territories. A radio -tracking
study on two female Tasmanian Masked Owls in the Crabtree district, south of Hobart, estimated
home range sizes of between 1896 i 2003 hectares (Young 2006). Radio -tracking of a male
Tasmanian Masked Owl on the Tasman Peninsula in 2009 suggested a minimum territory size of

over 2000 hectares (M. Todd, unpubl. data). Altho ugh these estimates are from small sample sizes
it suggests that the number of breeding pairs or territories may be smaller than previously thought.
Insufficient information is available to indicate a population trend because of the lack of baseline

survey s and long -term monitoring but the population is widely suspected to be declining (P. Bell

pers. comm.) based to at least some extent on the amount of clearing of potential breeding habitat
throughout its range from forestry, agricultural and other forest -based activities that reduce the
abundance of trees with large hollows.

Masked Owls inhabit a diverse range of forests and woodlands including the agricultural and forest

mosaic. Forests with relatively open understoreys, particularly when these habitats a djoin areas of
open or cleared land, have been regarded as favourable (Debus 1993; Bell et al. 1997; Higgins

1999). Kavanagh (1996) suggested that forest with a sparse ground cover or understorey may

enhance the species foraging ability.

Masked Owls requir e large tree hollows for nesting, which are located in large living or dead trees
(Mooney 1997). Tree hollows, dense understorey vegetation, heavily foliated shrubs are used for
roosting (Bell et al. 1997; Mooney 1997; Bell & Mooney 2002).

Bell et al. (199 7) produced a predictive model of Masked Owl habitat in Tasmania ranging from
areas of high probability to extremely low probability. The model was produced from incidental site
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records. A more recent model based on data from over 1000 call playback survey s was able to
refine the predicted distribution of preferred Masked Owl habitat. Low elevation (<574m ASL),

mature undisturbed forest (>89% of a 100 hectare area), and the presence of dry forest were the

most reliable predictors of the presence of Masked O wls (Todd et al unpubl. data).

Bell et al. (1997) suggested that Masked Owls have a preference for forest edge or cleared

land/pasture habitats although noted the majority of records used for the analysis were incidental

and heavily biased towards these ha bitats. In Victoria, Peake et al. (1993) suggested a preference
by T.n. novaehollandiae  for ecotones and lowland sclerophyll forest with over half of the records
associated with wet heathland and riparian forest. In New South Wales, Debus (1993) reported T.
n. novaehollandiae site records most numerous in open forest and woodland with a mosaic of
vegetation structural types and dense and sparse covers. Debus (1993) suggested their occurrence

is marginal in dense forests. Recent modelling suggesting that hi gh proportions of mature forest
(>89%) are a good predictor of the presence of Masked Owils. This may indicate that the

preference for forest edges may have been over -estimated in the past (M. Todd et al. unpubl.
data). Forest edges and locations that are i nhabited are by their very nature in close proximity to
people and thus more likely as places for Masked Owls to be detected.

Masked Owls occur in wet forest as well as dry forest. It seems likely that the presence of some dry

forest is advantageous to Mas  ked Owils, even if a locality is dominated by wet forest (Todd et al.

unpubl. data). A desktop analysis of 37 nest sites (source Natural Values Atlas) using TASVEG
found 6 sites were located in wet forest. There are anecdotal reports of courting behaviour i n wet
forest in the south of the State (P. Bell pers. comm.).

Most nest trees in Tasmania are estimated to be in excess of 150 years old (Mooney (1997). There
is one record of cave nesting (Sharland 1958). However, Mooney (1997) found no evidence of
breedi ng at over 20 cliffs from which Masked Owls had been flushed as well as other cliffs showing
evidence of occupation by owls.

Breeding is reported to be seasonal in Tasmania (Mooney 1997), with most laying between

September and December (Fleay 1949; Hill 19 55; Mooney 1997; Green 1982). Nesting occurs in
large hollows of living or dead trees (Bell et al. 1997; Higgins 1999). Nest trees can be in various
vegetation types including forests, woodlands and pasture mosaics with remnant trees (Bell et al.
1997).

Nesting in tree hollows makes the species vulnerable to forestry practices, agricultural clearing

(including &leaning up 06of paddock trees) and firewood collection (Bell et al. 1997). The possible
preference for forest edges (Young 2006) may increase the ri sk of n est trees being felled  (P. Bell
pers. comm.).

Masked Owls are most likely to be found in areas that are low in elevation and have a large amount

of mature forest in the area. There is some, but equivocal, information suggesting that the amount

of dr y forest in an area may also influence Masked Owl occurrence. However, Masked Owls can be

found in areas lacking these characteristics. For example, Masked Owls were detected at almost

20% of the 17 sites examined that were below 575 m and contained no dry forest within a 1 km
radius (M. Todd unpublished data).

Threats and management considerations

The threats detailed below are taken from the Species Information Profile (Sl P) (TSS,
unpublished).

Habitat clearing and fragmentation (including forestry acti vities)

Dry forests and woodlands below 574 m elevation are the preferred habitat of the Tasmanian
masked owl (M. Todd, unpubl. data). These vegetation types have been extensively cleared since
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European settlement for agriculture, forestry and residential development (Harris & Kitchener
2005).

The intensification of plantation establishment in Tasmania, especially after the signing of the

Regional Forest Agreement (CofA&SoT 1997), is of particular concern for masked owl conservation.

Tens of thousands of he  ctares of native forest have been converted to monoculture plantation since

1997 (FPA 2007). Large areas have probably become sub -optimal for masked owls, due to this
conversion of mature eucalypt forest to monoculture plantation. This may be via the loss of tree
hollows and degradation/alteration of foraging habitat. Harvesting of dense regrowth forest may

provide an initial benefit to masked owls in terms of foraging opportunities; however, the resulting

regrowth of trees and or understorey vegetation is considered to be unsuitable foraging habitat
(Hollands 1991; Cann et al. 2002). Eucalypt plantations are structurally similar to dense eucalypt

regrowth forest.

The loss of paddock trees during plantation establishment and clearing for fixed irrigation sys tems
on cleared land is removing large hollows from vast tracts of agricultural land in Tasmania where

there is also little to no recruitment of younger trees. There have been some examples of active

nest trees being felled during removal of paddock trees during plantation establishment (P. Bell

pers. comm.). There is currently no legislative mechanism in Tasmania to address the loss of

paddock trees beyond the legal thresholds for the requirements of a Forest Practices Plan under the
Tasmanian Forest Pract ices Act 1985. Conversion of agricultural land to dense stands of planted

eucalypts may also be removing/altering important foraging habitat for masked owls in the

agricultural matrix, although this aspect of the ecological requirements of the species is | argely
unstudied in Tasmania (P. Bell pers. comm.).

Ongoing loss of nesting habitat through forest harvesting and conversion has been identified as a
threat to the masked owl (FPA 2008).

Development pressures (e.g. residential subdivisions) on habitat in d ry forests, mainly along the
east and north coasts of Tasmania, has been considerable. The problems associated with

developments (e.g. subdivisions) mirror those associated with forestry activities with a similar lack

of legislative mechanisms and protocol s in place to address potential impacts on the masked owl

(P. Bell pers. comm.). Residential developments may also create further problems relating to

increased risk of poisoning (e.g. rodenticides) and collision mortality (see below).

Intensive logging in  wood production forests is likely to be removing nest sites and tree hollow

roost sites for the species. General management prescriptions applied in wood production forests

through application of the Forest Practices Code (FPB 2000) include features such as wildlife habitat
strips and wildlife habitat clumps. The success of these management prescriptions in relation to the
management of masked ow! habitat has not been evaluated. Masked Owls may receive some initial

benefit post harvest as the area is opene d up and creates new foraging opportunities. However, the
resulting regrowth is likely to be largely unsuitable for foraging owls (Hollands 1991; Cann et al.

2002). In forest blocks where native forest silviculture has been intensive, regrowth forest

predomi nates. The effect this has on the speciesd presence
unknown. Nevertheless, it is likely that these areas become suboptimal habitat given the overall
reduction in the proportion of mature forest (M. Todd pers. comm ).

Rural tree decline

Tree loss through dieback in Tasmania (Neyland 1996; Kirkpatrick et al. 2000) is causing a
continuing loss of nesting habitat for the masked owl. Of particular concern is the Midlands

agricultural region between Hobart and Launceston , much of which was predicted to be high
probability masked owl habitat by Bell et al. (1997) (also reported in Bell & Mooney 2002). A high
proportion of the remaining paddock trees most likely pre -date European settlement. In recent

decades the rates of |  oss of these trees through natural attrition and dieback has been very high
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with very little recruitment of young trees. Large areas of the Midlands are rapidly becoming tree -
less environments.

Poisoning

Pesticide use is widespread in many areas in areas T asmania, but is generally localised around
forestry activities (e.g. regrowth and plantation eucalypts) and crops susceptible to rodent and

herbivore damage and human settlement in the rural landscape. The distribution of most pesticide

use has considerabl e overlap with the areas identified by Bell et al. (1997) and Bell & Mooney

(2002) as being higher probability habitats for the Tasmanian masked owl. The species is

susceptible to secondary poisoning from brodifacoum -based rodenticides (Young & De Lai 1997

cited in Higgins 1999), sodium monofluroacetate (1080) and Pindone (NSW Department of

Environment & Conservation 2006). There have been several examples of suspected masked owl

poisoning in Tasmania (P. Bell pers. comm.). Subsequent post mortems have been consistent with
rodenticide poisoning (P. Bell pers. comm.).

[Note: Both Forestry Tasmania and Gunns Limited ceased use of 1080 several years ago, and

many of the cited chemicals are not related to forestry activites per se. Poisoning is acknowledged

as a threat but not one related to forest management per se 1 the recommendations delivered via
the TFA do not provide prescriptions for management of chemicals over and above those indicated

by the Code].

Collision Mortality

The speci esd habi forestvoodfamdedgeseand cléared land/paddocks puts the
species at greater risk of collisions with artificial structures and vehicles. Of 423 site records from
the Tasmanian Masked Owl Database, 192 (45%) were of dead birds, most of which are attributed
to collisions with vehicles and powerlines as well as electrocution (Bell & Mooney 2002).

Miscellaneous Mortality

There are incidental reports of masked owls being killed by drowning in water tanks (Paterson
1993).

Competition for tree hollows

The continuin g loss of potential nesting habitat may result in increasing competition for nest

hollows between masked owls and other hollow -dependent species (P. Bell pers. comm.). Adult
brush -tailed possums are known to use similar sized hollows and there is evidence that possum
abundance is artificially high in many areas. In some agricultural regions (e.g. Midlands) (P. Bell

pers. comm.) and areas surrounding eucalypt plantations (M. Wapstra pers. obs.), many large

hollows are occupied by brush -tailed possums. There is potential for competition with introduced
birds such as kookaburras and starlings, although this has not been examined in any quantifiable

manner (P. Bell pers. comm.).

Devil Facial Tumour Disease

The Tasmanian devil has recently undergone a drastic dec line in abundance due to the Devil Facial
Tumour Disease (DFTD). Red foxes have also been confirmed for the State. The decline of the

Tasmanian devil and a potential increase in fox numbers in Tasmania has the potential to

drastically alter the ecology of vertebrate populations. The degree to which this may affect

populations of the Tasmanian masked owl in the short and long term is not known and potentially

difficult to quantify, especially in the absence of baseline and long term monitoring of abundance

and distribution (P. Bell pers. comm.). The impacts may be related to changes to prey abundance,
availability and size range (P. Bell pers. comm.).
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Reasons for changes to TFA

New inclusion (for reasons stated above).

Recommended TFA approach

Management o bjective

The primary management objective for this species is to implement actions that will assist the
maintenance of populations throughout its range, primarily through the maintenance of known nest
sites and potential habitat.

Range and habitat definiti  ons

The range boundary for the Masked Owl may be divided into potential range (whole State, except
Bass Strait islands) and corerange (<574 m a.s.l., from M.Todd, unpublished data). For
practicality, the 600 m elevation will be used to define range bounda ries and for phrasing of

decision -pathways and recommendations.
The NVA lists nest and roost sites as point locations.

Masked Owls are most likely to be found in areas that are low in elevation and have a large amount

of mature forest in the area. There is some, but equivocal, information suggesting that the amount
of dry forest in an area may also influence Masked Owl occurrence. However, Masked Owls can be
found in areas lacking these characteristics. For example, Masked Owls were detected at almost

20% o fthe 17 sites examined that were below 575 m and contained no dry forest within a 1 km

radius (M. Todd unpublished data).

For management purposes, based on current information potential habitat for the Masked Owl

includes all areas with trees with large h ool ows (015 cm entrance diameter). I
mapping layers, potential habitat is considered to be all areas with at least 20% mature eucalypt

crowncover(Pl -t ype mature density class 6aé6, O6bé, or 6co6).
Significant habitat is native forestareasw i t h trees with | arge hollows (015
diameter) that are mostly mature with no or little regrowth component. In terms of using mapping

layers, significant habitat is considered to be all areas with at least 20% mature eucalypt crown

cover (Pl -type mat ure density class 6éadé, 6ébd, or 6cd) that is cl
o6 MO ) .

Summary of proposed d  ecision pathways to use in the draft TFA

The decision -pathway and management actions recommended to meet the objective for the
species are summarised below. For details of the final draft pathways and actions used in the
development of the draft web -based tool see Background document 3.

The first decision - pathway should be based on the presence of known nest and roost sites. If

present withi n or adjacent to the proposed FPP area (nominally suggested as 500 m from boundary

of proposed FPP area as a balance between recognising the low precision of many records and the
practicality of taking account of a much larger buffer), case -by-case advice will be required. A pre -
operation assessment of habitat quality and possibly a targeted survey may be warranted,

depending on the specific circumstances of the proposed operation. Recent modelling suggests that

the likelihood of occurrence of the masked ow | is high where sites are below 574 m elevation, with
probability of occurrence increasing with the amount of mature forest. This could be used as an
assessment of habitat quality. A targeted survey, involving call playback, would need to be

repeated on at least four occasions to have a reasonable likelihood of detecting an owl. There are

not currently any guidelines for management of known nest sites in Tasmania. As a minimum, it is
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suggested that a 100 m radius of intact forest be retained around any know n nest and roost sites
(both features are treated the same because it may be difficult to separate the use type) that can

be demonstrated to be still suitable for use (i.e. the masked owl may not currently occupy the site

and there may be limited evidence of recent use, but the site should still be managed). Additional
retention of habitat potentially important to the masked ow! will also be required for the proposed

coupe. These will be based on an assessment of habitat within and close to the proposed cou pe
and may need to include an assessment of the availability of habitat in the surrounding area using

the habitat context assessment tool available on the FPA website. This tool enables planners to

assess the availability of potential habitat within the la ndscape surrounding a prop  osed harvest
area . The information delivered by this web -based tool can be used to make decisions on
management actions within a particular operation area. If there is a requirement to retain habitat

for the masked ow! within the coupe then this may be achieved through intact SSRs (10 m either

side class 4s, 30 m either side class 2s and 3s and 40 m class 1s), applying buffers of intact

vegetation at ecotones (e.g. between dry forest and heathland/wetland), increasing the size and

extent of WHCs.

The second decision -pathway for this species, recommended for the revised TFA, will be based on
the part of the range the proposed operation occurs in. In Tasmania, the potential range of the
species is considered as the whole State (exclud ing the Bass Strait island T note that major
offshore islands are covered by a generic pathway recommendation) and the core range is based

on recent occupancy modelling (M.Todd, unpublished data). It is suggested that if outside the core
range, generic Cod e prescriptions be applied as detection of the species was found to be very low.

The third decision -pathway will consider the type of operation being conducted as follows: (1)

native forest silviculture; (2) establishment of plantation on native forest or pasture; (3)
management of existing plantations; (4) removal of paddock trees; (5) roading; and (6) quarries.

All options lead directly to recommendations except option 1, which leads to the fourth decision -
pathway.

The fourth decision - pathway will conside r the presence of habitat in the greater landscape around

native forest silviculture operations planned within the core range. Site -specific and operation -
specific management recommendations will be applied, according to the availability of potential

habit at in the greater landscape and the presence of significant habitat at the site. Greater on - site
management is required if the availability of potential habitat (mature forest) in the surrounding

area is low.

For any operation within the potential and cor e range of the species it is suggested that generic
wording be applied to all proposed FPP area s to ensure appropriate actions are taken in the event
of a nest or roost being discovered during operations.

If a suspected nest or roost site is located within the operational area during operations, operations
should cease within 100 m of the site and the Forest Practices Authority notified as soon as

practical. Nests are usually located in large trees with large hollows/spouts, and may have evidence

of use (e. g. pellets of regurgitated skin and bones; feathers; droppings) at the base of the tree

(within the canopy drip  -zone). Roost sites can occur in similar habitat features but may also include
understorey shrubs with dense canopies (e.g. native cherry, sheoak s, banksia and dry forest ) or
rocky outcrops with overhangs, ledges and caves. Such sites may also show evidence of use. If a

nest site or roost site is confirmed then REC 1 applies.
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AMPHIBIANS

GREEN AND GOLD FROG ( Litoria raniformis )

Note: The EPBCA refers to  Litoria raniformis  as the growling grass frog but in Tasmania the name
Green and Gold(en) F rog is more widely used and accepted and will continue to be used in th e
revised TFA.

Previous TFA approach

This species is currently included in TFA. The decision pathway distinguished between known sites

and potential habitat, such that known sites required 30 m, rather than 10 m, buffers for

machinery and all aquatic vege tation and riparian vegetation within and surrounding the water

body to be retained. It was also recommended that activities should not alter drainage patterns

around known sites. In all cases, it was recommended that 30 m buffers of undisturbed vegetation

were retained around water bodies with potentially suitable habitat. It was also recommended that

roads should avoid crossing streams or waterbodies; where essential to do so, drains and sediment

traps positioned to divert run off and sediment from the wa ter body were recommended, especially
during construction; along with the maintenance of culverts.

Background information

Conservation status
TSPA: vulnerable; EPBCA: Vulnerable
Distribution and habitat

The statements below are take n from the draft ~ Tasma nian recovery plan (TSS 2007) and the EPBC
statements (DEWHA 2009) , as indicated.

In Tasmania, the green and golden frog once occurred broadly across northern and eastern

Tasmania, the Derwent Valley, and the Midlands predominantly in coastal zones with th e
exception of the Deloraine  -Longford -Launceston region (Littlejohn and Martin 1974, Brook

1979). It was also common on the larger Bass Strait islands such as King and Flinders

(Brook 1979, Littlejohn 2005). The green and golden frog was also once widespre ad on the
Australian mainland. (TSS 2007)

In Tasmania, the green and golden frog has disappeared from much of its former range,

and there have been contractions of range in north -west, central and southern Tasmania
within the last 15 years (Ashworth 1998). Although once common on King Island and
Flinders Island it is now rare on these islands (TSU 2001; see also Philips et al. 2010).

Litoria raniformis has also disappeared from much of its former range on the mainland, with
reports of serious declines an  d local extinctions (Osborne et al. 1996, Ehmann and White
1997, Mahony 1999, Tyler 1997). (TSS 2007)

Litoria raniformis is known from the Narawntapu, Mt William, Maria Island, and Freycinet

National Parks, the Waterhouse Protected Area, the Tamar River Wi Idlife Sanctuary, and St

Hel ends Point State Recreation Area (Conservation res:¢
Recreation Area (Other public lands). L. raniformis is also known from Woodstock Lagoon

Conservation Area the Logan Lagoon Conservation Are a on Flinders Island (Ramsar Site)
and from farm areas throughout its range (TSU 2001). (TSS 2007)
The EPBCA statements are summarised as follows (DEWHA 2009)
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o formerly more widespread across a larg e area of south -east Australia;
e has undergone substantial declines across its range in the last 30 years ;

e within Tasmania, the range has contracted in the north -west, central and southern parts
since the early 1980s e.g. change from abundant to scarce at Launceston, still occurs on
Flinders and King islands thoug h the species may be close to extinction on King Island due
to the expansion of  the dairy industry.

A more recent distribution map is available in Philips et al. 2010. This will be used as the basis
of the range boundary map used to inform the decision pat hways in the TFA.

The trends described in the draft Tasmanian recovery p lan appear to have continued (Philips etal.
2010). Survey work and environmental modelling allowed a review of the current distribution of

the species in light of the emergence of the disease, comparing the distribution prior to 1995 with

the distribution found in 2008 -10. This work found that core area of occurrence and distribution

had declined by 53% and 43% respectively over this period, contracting significantly northwards.

Survey s confirmed local extinctions in southern Tasmania.

Habitat is defined by the draft Tasmanian recovery plan (TSS 2007) and the EPBC statements
(DEWHA 2009) as follows:

Green and golden frogs live near and are dependent upon permanent freshwater. This incl udes
natural and artificial wetlands, lagoons, marshes, swamps and ponds (including dams), with

abundant marginal, emergent and submerged aquatic vegetation for breeding habitat (Michaels

2003, Littlejohn 2005). The species requires adequate water levels f or tadpole survival and prefers
warmer water for breeding (Ashworth 1998). Ideal breeding habitat is the shallow part of lagoons

(to approx 1.5 m) where there is generally a complex vegetation structure (Ashworth 1998).

Breeding sites often contain vegetat ion communities dominated by emergent plants such as water
ribbons ( Triglochin ) and spikerush (  Eleocharis ), and submerged plants such as watermilfoil
(Myriophyllum ), marsh -flower ( Villarsia ), and pondweed ( Potamogeton ) (Ashworth 1998). (TSS
2007)

Green and golden frogs can also be found either amongst sedges and other semi -aguatic
vegetation, sheltering under |l ogs and rocks and can
amongst vegetation or on rocks and logs (Michaels 2003, Littlejohn 2005), the only Tasmanian frog

species to exhibit this behaviour (TSU 2001). The adjacent area (woodlands and forests) are also
important habitats for this frog as they provide areas for feeding and hibernation and continuity of
an environment that facilitates dispersal to breedi ng sites (Littlejohn 2005). (TSS 2007)

The EPBCA statements are summarised as follows:

e wide range of still waterbodies across its range including lagoons, swamps, lakes, ponds,
farm dams, irrigation channels and quarries (DEC 2005)

e it also occupie s slow -flowing sections of streams and rivers

e in the more mesic areas of Tasmania and most of Victoria, it is typically found among
vegetation within or at the edges of permanent water such as slow -flowing streams,
swamps, lagoons and lakes (Clemann & Gill espie 2004)

e indisturbed areas it commonly occurs in artificial waterbodies such as farm dams, irrigation
channels, irrigated rice crops [not applicable to Tasmania although the species has been
found in vegetable crops in northwestern Tasmania), and disus ed quarry holes, particularly
where natural habitat is no longer available (Clemann & Gillespie 2004)

e arange of microhabitats are used: important microhabitats for nocturnal activity such as
calling and foraging include floating and submergent vegetation, emergent vegetation (such
as Typha spp.and Eleocharis spp.), bank -side rocks, open pasture and bare ground (Heard
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et al. in press); these microhabitats may also be used during diurnal basking activities,
which the species is well known for (Pyke 2002); i t shelters under rocks, logs and other
debris close to waterbodies, as well as cracks in soils and crayfish burrows (Wassens 2005)

e overwinter aestivation (hibernation) occurs in warm moist areas such as under logs, rocks
and beneath thick vegetation (Cree 1984; Ayres 1995; Ashworth 1998; Pyke 2002)

¢ spatial arrangement and level of connectivity among waterbodies within the landscape is
one of the most important factors influencing the presence of the species at a given site
(Robertson et al. 2002; Heard et a | 2002; Hamer & Organ in press); it probably displays
metapopulation dynamics (Heard et al. 2002) and its long -term viability may be dependant
on dispersal to and from surrounding areas. (DEWHA 2009)

The current potential habitat description used to inform the TFA should be altered to better reflect
the EPBCA policy statement e.g. &till waterbodies (including lagoons, lakes, farm dams, ponds
(including a wide range of sizes and types such as fire dams, garden ponds, old quarry floors, etc.),
irrigation cha nnels, swamps (including those permanently holding water and ephemerally

inundated sites), and slow  -flowing sections of rivers and streams (e.g. meandering rivers in the

Midlands with emergent and floating aquatic vegetation) o]

The concept of metapopulatio  n dynamics influenced by the spatial arrangement and connectivity of
habitat in the |l andscape has not been previously conside
have been essentially based on managing known and potential sites with 30 m buffer zones.

The EPBCA statements also discuss the concept of aispersal corridors  § as follows (DEWHA 2009) :
o the species requires a matrix of aquatic and terrestrial habitat to persist in the landscape
o dispersal corridors (which may also be foraging habitat) allow mo vement between breeding
sites

¢ the movement between sites plays a key role in the persistence of the species (Roberston in
prep; Clemann & Gillespie 2004)

e intemperate areas, individuals are unlikely to move further than 1 -2 km between
waterbodies

e alteratio ns to the landscape that decrease the connectivity between habitat patches (e.g.
roads, residential developments, pipelines, fences, changed agricultural land use, etc.) are
likely to have an impact on the viability of individual populations and can ultima tely cause a
breakdown of the speciesd regi on@EWHAMZORpopul ation dyr

The concept of dispersal corridors and the influence on metapopulation dynamics has not been

previously considered in the TFAO6s deciysadtidtas pesehareay s . Of
not mentioned as a specific land use of concern, although agricultural land use changes (which

could be implied to include changes from pasture to plantation) are mentioned. The revised TFA

effectively covers the concepts of non -for estry land use concerns by requiring a case -by-case
consideration of the speciesd requirements, so the main
concept of dispersal corridors, habitat matrices and metapopulation dynamics is plantation
establishment (on either cleared land or ex -native forest) and native forest silviculture.
The EPBCA statements also discuss the concept of dreeding habitat § as follows (DEWHA 2009) :

e growing evidence that some features of waterbodies are key to their suitability for t he

species; occupied wetlands and breeding habitat consistently display diverse aquatic

vegetation communities, including floating, submerged and emergent species (Roberston et

al. 2002; Head et al. 2004; Poole 2004; Wassens 2005; Hamer & Organ 2006; Hamer &
Organ in press; Heard et al. in press)

o likely represent substrates for egg deposition and foraging and shelter sites for tadpoles
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e permanent wetlands are more likely to be occupied and provide core breeding habitat but
seasonally flooded sites provide hi gh quality breeding habitat in high rainfall years or during
annual flood events (Heard et al. 2002; Wassens 2005)

o generally accepted that wetlands that are free of predatory fish, particularly exotic species
are of higher quality given the susceptibility of tadpoles to fish predation

e breeding is seasonal (spring/summer) but the larval stage may last up to 15 months (Antis
2002; Clemann & Gillespie 2004); as such, permanent water bodies or those in close
proximity to permanent water are favoured (Clemann & Gillespie 2004).

The Green and Gold Frog breeds mainly in spring and summer (Gillespie et al. 1995, Tyler 1997,

TSU 2001, Littlejohn 2005), being active during day and night throughout the warmer months.

Males call on warm calm days and evenings after rain and choruses (many males calling) can reach
peaks mid morning and early evening (TSU 2001). Males usually call from edge areas within

clumps of sedges and rushes or wh ile afloat amongst vegetation (TSS 2007).

The Green and Gold Frog  hunt and take refugei  n dense patches of vegetation, rarely venturing
into open water  (TSS 2007).

The range contractions recorded by Philips etal. (2010) did not clearly correspond to habitat
modification nor to chytrid distribution patterns. It is thought that the local extin ctions are most
likely linke d to 10 years of low rainfall. However, the range contractions considered in the EPBC
statements (DEWHA 2009) are considered to be the result of wetland degradation with some

declines exacerbated by the 1980s drought (Ashworth 1 998; Wassens et al. 2010).

Threats and management considerations

The statements below are taken from the draft Tasmanian recovery plan, which covers both the
Green and Gold Frog and Striped Marsh Frog (TSS 2007) , and the EPBC statements (DEWHA

2009) , as in dicated, with additions where relevant from the Tasmanian chytrid management plan

(Philips etal. 2010).

The principal threatening processes affecting both the green and golden frog and the striped marsh
frog are loss or fragmentation of habitat, predation on eggs and tadpoles by introduced fish
species, and infection by pathogens, particularly chytrid fungus. Other potentially threatening
processes include habitat degradation, pollution, climate change, prolonged periods of drought and
increased exposure t o ultra -violet radiation caused by depletion of the ozone layer. In addition,
knowledge of distribution and abundance is inadequate (TSS 2007).

The most significant threat to the survival of both threatened frog species is related to the loss of
breeding s ites and/or peripheral sheltering sites and fragmentation of suitable aquatic and
terrestrial habitat through conversion to other land use activities (Ashworth 1998, TSU 2001, FPB

2003, Michaels and Russell 2003). There has been widespread loss of aquatic and terrestrial
habitats in Tasmania since European settlement through wetland draining and clearing for
agriculture, forestry and residential development (Environment Australia 2001, Hazell et al. 2001,

Littlejohn 2005) (TSS 2007).

The introduced fish ( Gambusia holbrooki ) commonly called the mosquito fish, also poses a
signific ant threat to both species (TSS 2007).

The introduction of a potentially lethal frog disease, the chytrid fungus (pronounced &itrid 9, a
waterborne pathogen into Tasmania, has also been suggested to present a significant threat to this
species (TSU 2001, Obendorf 2005). Chytridiomycosis is an infectious disease that affects

amphibians worldwide. It has been implicated in the decline and extinction of frog species in NSW,

Victoria an d Queensland in the past 15 years but its origin and its true impact on populations

remain uncertain (Tyler 1997). (TSS 2007)
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The fungus can be transferred through water, mud, plants and frog and tadpoles themselves.

Green and gold frogs in Tasmania are di stributed entirely within infected areas (Philips etal. 2010).
Work by DPIPWE reported in the Tasmanian Chytrid Management Plan (Philips etal. 2010)
indicates that this species can be infected with chytrid, resulting in relatively low mortality rates in

the laboratory. While populations are currently still extant in the presence of the disease, the

overall risk posed by the disease to this species are assessed as 'medium'. The long -term impact
needs to be monitored, and a series of recommendations are mad e in the Plan in terms of

controlling spread of the disease. Degradation of wetlands and/or terrestrial habitat through the

removal of vegetation, stock damage, and hydrological changes, are also likely to be significant

threats to this species (Tyler 1997 , Ashworth 1998, TSU 2001, Littlejohn 2005). Loss of vegetation

reduces potential habitat, increases the potential for predation, and increases siltation of wetlands

(Ashworth 1998). Stocking of sheep and cattle in and around wetlands pose a serious threat to the
integrity of wetland habitat as well as a direct threat to species through trampling. Trampling

impacts the soil structure in and around the wetland, damages or excludes submerged and

emergent vegetation and muddies the water, inhibiting tadpoles f rom feeding (Ashworth 1998).
Altered flow regimes, through practices such as irrigation, damming or deforestation, affects the

availability and suitability of habitat (Ashworth 1998, Littlejohn 2005). (TSS 2007)

Pollution and changes to water quality throu gh roadside run -off and insecticide use in agricultural

and horticultural areas, particularly aerial spraying and widely used herbicides may also pose a

threat to this species (Ashworth 1998, TSU 2001). An Australian study confirmed that glyphosate -
based h erbicides are toxic to frogs, especially tadpoles, possibly because of the effect of the

dispersant on tadpole gills (Bidwell and Gorrie 1995). In WA the tadpoles of a closely related

species, Litoria moorei , have been found to be very sensitive to glyphos ate (Bidwell and Gorrie
1995). (TSS 2007)

Drought and climate change, including changes to precipitation patterns and climatic extremes may

be factors in the decline of the green and golden frog (Ashworth 1998, TSU 2001) and other frog

species world wide.  Altered precipitation patterns resulting in less rain increases the likelihood
breeding habitats will dry out, impeding recruitment for a population (Ashworth 1998). Lack of

recovery rains prevent the re -emergence of adults aestivating underground and the resettlement of
habitats by migrating frogs (Ashworth 1998). Drought also affects the likelihood of flooding of

temporal wetlands which may provide important peripheral habitat for the green and golden frog

and the striped marsh frog. Drought has been impl icated in the decline of some Tasmanian and
mainland frogs (Pechmann and Wilbur 1994, Osborne 1996, Tyler 1997, Ashworth 1998, TSU

2001). Ashworth (1998) notes that areas from which L. raniformis  have disappeared (the north,
north -west, midlands and Bass S trait Islands) have had generally below average rainfalls from the
19806s. The Ldrendornisn én Viotbria was coincident with drought, but there is some
evidence of recovery in subsequent wet years (Tyler 1997). Drought has been implicated in the

decline of Pseudophryne corroboree  (Pechmann and Wilbur1994, Osborne 1996). (TSS 2007)

Increased exposure to ultra  -violet radiation resulting from depletion of the ozone layer may also

pose a threat to frog species. Basking frogs such as L. raniformis may be most at risk (Tyler 1997).
Litoria raniformis  and the closely related basking species L. aurea and L. castanea have
disappeared from the ACT (Tyler 1997). In south -eastern Australia every species known to bask is
now locally or totally in decline (Tyle r1997). (TSS 2007)

Conservation measures recommended by the draft Tasmanian recovery plan include, most
importantly, protection of all populations from further habitat loss or degradation. Some natural
habitat of the species is on reserved land and theref ore protected to some extent from
inappropriate land management impacts. Protected populations of the green and golden frog are
found in nine formal reserves with the largest population at Blackmans Lagoon, within the
Waterhouse Protected Area (TSU 2001). (TSS 2007)
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Two other important conservation measures recommended by the draft Tasmanian recovery p  lan
are protecting populations from the introduced fish species Gambusia and from the introduced
disease chytrid fungus. Infection of amphibians with chytrid fungus is listed as a key threatening
process under the Commonwealth Environment Protection and Biodiversity Conservation Act 1999

(the EPBC Act). A threat abatement plan has been developed by the Australian Government in

consultation with the States, to p revent further spread of the disease and decrease its impact on

frog populations (DEH 2006). A specific Tasmanian protocol has also been developed (Philips etal.
2010).

The EPBCA statements list the following key threats (DEWHA 2009) :
¢ loss, modification, degradation and fragmentation of aquatic and adjacent terrestrial habitat
e widespread clearing of native vegetation, grazing and agricultural enterprises
o development of industrial or residential infrastructure

¢ altered hydrological regimes that modify natura | processes around extant populations, in
particular changes to flood regimes including timing (now occur at times that do not
coincide with breeding season), frequency (not as frequent, or at all) and extent (areas not
flooded as extensively, or at all)

e draining and degradation of coastal wetlands is identified as a major threat in Tasmania

e barriers to movement (e.g. roads, footpaths, fences, etc.) may compromise ability of
populations to respond to periodic drought, changed hydrological regimes and fluctu ations
in water levels

e chytridomycosis is an issue (known to be susceptible)

o feral species (e.g. fox, cat that eat juveniles and adults), grazing species (e.g. rabbits that
affect vegetation cover) and predation by exotic fish

o application of biocides. [EPB  CA]

The EPBCA statements (DEWHA 2009) list the following recovery priorities (relevant to the TFA):
e secure all known extant populations
¢ improve viability of populations (increased population sizes and/or areas of occurrence)

e address known or predicted thre atening processes and change or implement appropriate
management practices where possible

e ensure that land use activi ties do not threaten survival.

The EPBCA statements list the following significant impact thresholds, within areas supporting
important pop ulations (DEWHA 2009):

e Anyremoval or degradation of terrestrial habitat within:
e 200 m of a water body in temperate regions, or

e Any alteration of aquatic vegetation diversity or structure that leads to a decrease in habitat
quality.

e Any alteration to wetla  nd hydrology, diversity and structure (e.g. any changes to timing,
duration or frequency of flood events) that leads to a decrease in habitat quality.

Any viable population is considered to be an important population for the persistence and recovery
of the species. A viable population is one which is not isolated from other populations or water
bodies, such that it has the opportunity to interact with other nearby populations or has the ability
to establish new populations when waterbodies fi Il and become a vailable (DEWHA 2009).
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Neither the EPBCA policy statements nor the draft Tasmanian recovery plan for the species identify

forestry activities as a direct threat to the Green and Gold Frog . Forms of forestry activities are

implied as indirect threats, mainl y through changes to condition of habitat (e.g. hydrological

alterations, permanence of waterbodies, habitat fragmentation, etc.). Forestry activities are also

likely to affect rates of disease spread, and mitigation of this threat is addressed in the Tasm anian

Chytrid ManagementPlan (2010) and Al l an & Gart enliseepinginCean (l2tBel 0)
absence of published information on the mitigation of other threats associated with forestry

activities the following recommendations are based on best av ailable information from other
sources. It is suggested that while the application of chytrid disease management protocols should
be applied to all forestry operations, and therefore be included in the Forest Practices Code asa

general principle and basic approach, until this occurs it is recommended that any
recommendations delivered via the revised TFA include reference to hygiene protocols.

The EPBCA policy statement and background document (DEWHA 2009) provides a set of detailed
survey guidelines that aim to maximise the chance of detecting the species and determine the

context of the site within the broader landscape. Philips et al. (2010) provide results of an intensive

study of detection probabilities, which is being incorporated into survey guidelin es by DPIPWE.

Reasons for changes to TFA

There is a wealth of new documents and recommendations relating to t he management of the
green and gold f  rog since the previous TFA pathways were created. These include survey
guidelines.

The current description of potential habitat in the BVD is germanent and temporary water bodies
(streams, ponds, dams) with vegetation in or around them § which requires modification, because

the concept of a permanent stream supporting the species is only applicable to a limited number of
situations (e.g. slow -moving sections of the larger Midlands rivers, inflow and outflow into ideal

sites such as vegetated wetlands/ponds, etc.). The EPBCA statement definitions are more

appropriate.

To address the call for dispersal corridors in light of the issue of habitat fragmentation,
recommendations are required within the potential range even where potential habitat is absent.

Recommended TFA approach

Management objective

The primary management objective for this species is to implement a ctions that will assist the
maintenance of populations throughout its range, primarily through the maintenance of potential
habitat.

Range and habitat definitions

Philips et al. (2010) have developed models for current and h istoric range boundary for the G reen
and Gold F rog, which can be used as two levels of potential range (essentially reflecting the map

produced in the EPBCA policy statement) and known sites (shown as either point locations for low

precision records or as polygons for known habitat patch es such as named lagoons). This map

would form the basis of the decision - pathways. Any activities outside the potential range would not
require special prescriptions. However, a statement is considered worth including noting the

potential for the speciest o occur outside the currently understood range and to report findings.

Using the new detailed information in the EPBCA statements (see discussion above), potential
habitat is defined as  germanent and temporary waterbodies with vegetation in or around them ,
especially features such as natural lagoons, permanently or seasonally inundated swamps and
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wetlands, farm dams, irrigation channels, artificial water -holding sites such as old quarries, slow -
flowing stretches of streams and rivers, drainage features ass ociated with any of the habitats
preceding 6

The known sites and the @redicted distribution  dmap of Philips et al. (2010) are to be used to
define dmportant areas &where further consideration of habitat management (at a landscape -scale)
may be warranted.

In summary:

The corerange  of the Green and Gold Frog is an arbitrary 5 km (radius) buffer centred on the
known sites (this range is also referred to as dmportant areas § which can include point locations
for low precision records and polygons for known habitat patches such as named lagoons).

The potential range of the Green and Gold Frog is based on models of the current and historic
distribution of the species.

Potential habitat for the Green and Gold Frog is permanent and temporary waterbodies, usually

with vegetation in or around them, especially features such as natural lagoons, permanently or

seasonally inundated swamps and wetlands, farm dams, irrigation channels, artificial water -holding
sites such as old quarries, slow -flowing stretches of streams and rivers, drainage features

associated with any of the habitats preceding.

Summary of proposed d  ecision pathways to use in the draft TFA

The decision -pathway and management actions recommended to meet the objective for the

species are summarised below. For details of the final draft pathways and actions used in the
development of the draft web -based tool see Background document 3.
To address the call for dispersal corridors , landscape -scale habitat management in dmportant

areas Ois warranted, butin ot  her areas, where potential habitat is absent and known sites are

absent, no special management prescriptions are required. For the purpose of developing

operation -level prescriptions, an arbitrary buffer of 5 km from the operation area to a known site  is
applied (5 km is the nominal buffer used in the production of an NVA report for development

assessments).

Note that unlike the current version of the TFA, the revised decision - pathways are independent of
habitat type (e.g. native forest, pasture, plantation , etc.) and operation type (e.g. native forest
silviculture, plantation thinning, roading, etc.) because green and gold frogs can occur in virtually

any suitable waterbody, irrespective of the surrounding vegetation, and the critical management

issue is ma intenance of the quality of habitat at known sites and maintaining and/or creating

connection between known sites and potential sites through landscape -level management.

The recommendations below will refer to the @raft survey guidelines & If these are no t available
prior to the release of the revised TFA, either the EPBCA guidelines or case -by -case advice from
TSS/PCAB may be used. For the longer term, it is recommended that where the revised TFA

requires a habitat and/or species assessment, the user be r eferred to a Fauna Technical Note
based on the guidelines prepared by DPIPWE or directly to the DPIPWE guidelines.

The decision -pathways required for the Green and Gold Frog are as follows:

Pathway 1: Within potential range. If No, no special management pr escriptions required. If yes, go

to Pathway 2.

Pathway 2. Within potential range and if there is a known site within the operation area or within 5
km of the operation area. If yes, recommendation that requires case -by - case notification but with

guidelines on developing actions for the FPP (survey may be needed). Note that this pathway and
recommendation is independent of habitat type and operation type because many types of
vegetation may be important as part of the dispersal ecology of the species between sites and the
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number of known sites is very low (lack of comprehensive survey, possibly fragmented
distribution). If no, go to Pathway 3.

Pathway 3: Still within potential range but no known site within 5 km. New question is on presence
of potential habit  at within or adjacent/downstream of operation area. If No, no special prescriptions
required. If yes, go to recommendation requiring implementation of management actions but not

necessarily survey and case  -by-case notification.

As with other species thato  ccur on both mainland Tasmania and Bass Strait islands (e.g. Forty -
spotted Pardalote), consideration could be given to adding a decision - pathway to the beginning of

the decision -tree, with the option of Proposed FPP on mainland Tasmania or Bass Strait isla nd i if
on a major island, the user is diverted to the Major Offshore Islands generic recommendation.

There appears to be no logical reason not to combine the decision -tree and recommendations for
the Green and Gold Frog and the Striped Marsh Frog. While t hey can have marginally different
habitats and have a different range (only partially overlapping), the threats to sites and habitat are

similar and require similar management.
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STRIPED MARSH FROG (  Limnodynastes peroni )

[note that the common name of Perons Marsh Frog has been applied i n Tasmania but is not used
here, consistent with the draft Tasmanian recovery plan (TSS 2007), which uses Striped Marsh
Frog]

Previous TFA approach

Not applicable (new inclusion)

The species was formally considered to be a non -forest species and hence had not been included in
the previous version of the TFA.

Background information

Conservation status
TSPA: endangered; EPBCA: not listed
Distribution and habitat

The Striped Marsh Frog has a very disjunct population in Tasmania, occurring in small isolated

populations on the far north -west coast, the Waterhouse Protected Area on the north east coast

and on King Island (Martin and Littlejohn, Michaels 2003, Littlejohn 2005, Philips etal. 2010). A
population has also been recorded from the Tregaron Lagoons at Cape Portland in the far north -
east of Tasmania (NPWS 1982, FPB 2003). The species has also been recorded at Curries River

Dam east of George Town. Historically, the mainland distribution extends from south -eastern South
Australia to norther  n Queensland (C ogger 2000). (TSS 2007)

While at the time of writing of the draft Tasmanianr ecovery plan, the distribution of the striped
marsh frog in Tasmania was uncertain, recent surveys suggest that King Island is the Tasmanian
stronghold of the species, occurring i n numerous sites across much of the east, north and centre of
the island in different habitats (e.g. old dams in pasture, artificial sewerage ponds, natural

ephemeral and permanent wetlands, margins of freshwater lagoons, etc.) (Philips et al. 2010 and
DPIPWE unpublished data).

The Striped Marsh Frog lives near and is dependent upon natural and artificial coastal wetlands,
lagoons, marshes, swamps and ponds (including dams), with permanent freshwater and abundant
marginal, emergent and submerged aquatic veg etation for breeding habitat (Martin and Littlejohn
1982, Michaels 2003, FPB 2003, Littlejohn 2005). Ideal breeding habitat is the shallow part of

lagoons (to approx 1.5 m) where there is generally a complex vegetation structure (FPB 2003).

The species may also be found away from water in long grass and dense vegetation, hiding under

logs, stones and leaf litter, particularly outside the breeding season (Cogger 2000, FPB 2003). The
adjacent area (including woodlands and forests) are also important habitats for frogs providing
areas for feeding and hibernation and continuity of an environment that facilitates dispersal to

breeding sites (Hazelleta 1. 2001, Littlejohn 2005). (TSS 2007).

Threats and management considerations

The Striped Marsh Frog  breeds throu ghout the warmer months of the year (late spring and

summer), and commonly lays its egg masses after the first warm days of spring (Cogger 2000,

Michaels 2003, Littlejohn 2005). It hunts and takes refuge in dense patches of vegetation and is

most active at  night . Males usually call at night and can be heard throughout the year (Cog ger
2000, Littlejohn 2005). (TSS 2007)

The draft Tasmanian recovery plan (TSS 2007) listed combined threats for the Green and Gold
Frog and Striped Marsh Frog i see the sectionon threats underthe  Green and Gold Frog for
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details. The recent assessment of chytrid disease risk for the Striped Marsh Frog is also the same
as forthe Greenand Gold Frog (Philips etal. 2010).

Reasons for change to TFA

New inclusion (for reasons stated above).

Recommended TFA approach

Management objective

The primary management objective for this species is to implement actions that will assist the
maintenance of populations throughout its range, primarily through the maintenance of potential
habitat.

Range and habitat definitions

It is noted that the potential range, and number of known sites (either as points or polygons) for
the Striped Marsh Frog , is considerably smaller than that for the Green and Gold Frog, and that the
striped marsh frog isa sub  stantially less dorest -dependent dspecies thanthe Greenand Gold Frog.
For the purposes of the TFA, potential habitat is defined as datural and artificial coastal and near -
coastal wetlands, lagoons, marshes, swamps and ponds (including dams), with perma nent
freshwater and abundant marginal, emergent and submerged aquatic vegetation for breeding

habitat 6

The potential range is recommended to be taken from Philips et al. (2010).

There appears to be no logical reason not to combine the decision -tree and re commendations for
the Green and Gold Frog and the Striped Marsh Frog. While they can have marginally different

habitats and have a different range (only partially overlapping), the threats to sites and habitat are

similar and require similar management.

In summary:

The corerange  of the Striped Marsh Frog is an arbitrary 5 km (radius) buffer centred on the
known sites (this range is also referred to as dmportant areas § which can include point locations
for low precision records and polygons for known habi tat patches such as named lagoons).

The potential range of the Striped Marsh Frog is based on models of the current and historic
distribution of the species (mainly coastal and near -coastal parts of the northeast, north,
northwest, west and southwest).

Pot ential habitat for the Striped Marsh Frog is natural and artificial coastal and near -coastal
wetlands, lagoons, marshes, swamps and ponds (including dams), with permanent freshwater and
abundant marginal, emergent and submerged aquatic vegetation.

Summary of proposed d ecision pathways to use in the draft TFA

The decision -pathway and management actions recommended to meet the objective for the
species are summarised below. For details of the final draft pathways and actions used in the
development of the dr  aft web -based tool see Background document 3.

See Green and Gold Frog.
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REPTILES

TUSSOCK SKI NK ( Pseudemoia pagenstecheri )

Previous TFA approach

Not applicable (new inclusion)

The species was formally considered to be a non -forest species and hence had not been included in
the previous version of the TFA.

Background information

Conservation stat us
TSPA: vulnerable; EPBCA: not listed.
Distribution and habitat

There is very little published information on this species, especially in relation to its conservation

management requirements. However, its habitat requirements are reasonably well understoo d, at
least at a broad level. Available information suggests that the species occurs in tussock grasslands

and open grassy woodland (dominated by species of Poa, Austrodanthonia , Themeda triandra and
Ehrharta stipoides ), generally lacking in trees (Redburn 1999), although it is noted that the species

may also occur in wooded habitats or rough pasture situations with a sparse covering of dead or

dying trees (e.g. dieback areas of the Midlands). Sullivan (1999) noted that on the mainland,

grasslands with a hi  gh exotic component were utilised by the Tussock Skink and also non -Poa
grasslands such as Themeda triandra dominated pastures, an observation confirmed by Redburn

(1999) for the Tasmanian context (several of her sites were from native grasslands not domin ated
by Poa labillardierei ). Recent records from near Cambridge go some way to confirming the possibly

lower than previously thought reliance on Poa-dominated native grasslands.

The Tussock Skink has recently been recorded at Cradle Mountain and at the Val e of Belvoir in
northwest Tasmania , which accords with its mainland distribution where it extends well into the
alpine zone (above 1200 m elevation) (2011 records by Alex Dudley and Michael Driessen,

DPIPWE) . Habitat at these sites is consistent with Migh land Poa grassland § a TASVEG mapping unit
classified as threatened in Tasmania under Schedule 3A of the Tasmanian Nature Conservation Act
2002.

Redburn (1999) noted that the structural aspects of microhabitat are important. Prime habitat is

characterised by medium to tall grasses. The presence of exotic plants such as Bromus (brome
grass) does not appear to deter the skink from areas. The species is easily disturbed and flees into

shelter in response to any minor disturbance. The localised distribution of the species is related

therefore to the structure of the vegetation e.g. tall grass tussocks provide protection from
predators. Individuals bask on shrubs (and even leaves of thistles) amongst grassland, which
reduces the risk of predation.

Threats and man agement considerations

Redburn (1999) identified the key management issue in relation to this species as the maintenance
of known populations in a viable condition and management of potential habitat throughout the
predicted range of the species. Redburn ( 1999) suggested there was some direct evidence of
decline e.g. at Evandale the species was absent, the species does not inhabit heavily grazed
pastures (implying an historical decline), and there is a continued decline of grassland habitat.
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Historical and contemporary threats include clearing and modification of potential habitat, mainly

through development of native grasslands to productive grazing and/or cropping land,

establishment of commercial plantations and inundation for dams. Some forms of modifica tion such
as burning have the potential to deleteriously impact on habitat. Redburn (1999) suggested that

burning should be planned for times that will have the least impact such as winter torpor or during

the gestation period of the females, and that burn ing should be undertaken in stages to provide

ongoing refuges.

Reasons for changes to the TFA

Although the Tussock Skink was not previously included in the TFA it was included in the BVD.

The potential habitat description is currently described as: d.owla nd Poa tussock grassy woodland
and open grassland where there is a good cover of tall to medium tussocks @ This description is a
little too specific with respect to the inclusion of Poa species as there is evidence that the species
may occur in other nativ. e grassland situations, and the species is now known from highland areas

(in similar habitat).

A range boundary map is critical to the operation of the revised decision pathways. While the BVD
currently contains known sites, the potential habitat listings only correspond with mapsheets with
known sites. Published information (e.g. Hutchinson etal. 2001), however, indicates that the

species may occur throughout the Midlands, upper Derwent Valley and other warm areas with

potential habitat. Recent records fr om Cradle Mountain and the Vale of Belvoir extend the potential

range considerably to capture the northwest and alpine areas of the State.

Recommended TFA approach

Management objective

The primary management objective for this species is to implement acti ons that will assist the
maintenance of populations throughout its range , primarily through the maintenance of potential
habitat.

Range and habitat definitions
The corerange  of the Tussock Skink is a 500 m (radius) buffer centred on the known sites.

A buf fer of 500 m buffer is arbitrary and applied due to the low precision of many locality records
and because of the potential effects of habitat disturbance adjacent to a site (e.g. shading effects
of plantations on native grassland, hydrological changes, ne ed to take account of habitat
connectivity, etc.).

The potential range of the Tussock Skink includes the core range and specialist -defined
extensions of the core range that may support the species based on habitat characteristics but are

as yet largely uns urveyed (includes the maority of mapped native low land ad highland grasslands
throu ghout the Midlands, Fingal Valley and northwest grasslands).

Potential habitat for the Tussock Skink is grassland and grassy woodland (including rough
pasture with paddockt  rees), generally with a greater than 20% cover of native grass species,
especially where medium to tall tussocks are present.

A 20% cover of tussock grass is used, in line with the habitat description of the Ptunarra Brown
Butterfly (which was increased fr om 15 to 20% because a 1 in 5 cover is more practical to estimate
in the field).

The dighland Poa grassland émapping unit is classified as threatened in Tasmania, which means
that any conversion or substantial modification proposed under the forest practi ces system (e.g.
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establishment of plantation) will require special consideration. In addition, lowland native

grasslands (dominated by Poa species and Themeda triandra ) are listed as a threatened ecological
community under the Commonwealth Environment Prot ection and Biodiversity Conservation Act
1999 , meaning that there are constraints on some activities under the Act.

Summary of proposed d  ecision pathways to use in the draft TFA

The decision -pathway and management actions recommended to meet the objective for the
species are summarised below. For details of the final draft pathways and actions used in the

development of the draft web -based tool see Background document 3.

The opening decision -pathway needs to ask the user about which part of the potential r ange the

proposed FPP is in: (1) outside potential range; (2) within potential range; and (3) supports a

known site (core range) . There should be a caveat note on the dialog screen warning users to also
consider the access to a forest operation site e.g. r oading across native grassland to access a
forest site.

If the operation is outside the potential range, no special management prescriptions will be
required.

If the operation is within the core range, case - by - case advice will be needed if potential habita tis
present. If potential habitat is not present, no special management prescriptions will be required
unless the known site will be deleteriously affected by the proposed operation.

If the operation is within the potential range, the user will be asked i f the proposed FPP area
supports potential habitat (defined as above). If no such habitat is present, no special management
prescriptions will be required. If present, referral will be needed for case -by - case advice.

Within the potential range, if the desc ribed habitat elements are present, it only indicates the
potential for the species to be present but because of the apparently highly localised distribution,
conducting opportunistic surveys is only rarely successful. Adequate surveys (involving pitfall

trapping and other technigues) have been utilised successfully in Tasmania but are labour intensive

and the issue of dalse negatives 6or degatives but still good potential habitat Oare of concern. The
type of operation proposed is likely to affect the deg ree of potential distu  rbance to a patch of
potential habitat. For this species, it is appropriate that if potential habitat is identified from the

proposed FPP area, that the next decision - pathway question relates to operation type, which

should include (1 ) roading, (2) quarries, (3) native forest silviculture (of any variety noting that

even if clearfelling or more intensive forms of selective logging such as seedtree retention is

performed, excluding habitat patches and protecting them from disturbance in cluding fire would
usually be possible because of the forest type i.e. dry forest), and (4) plantation establishment. A

special case, (5), is suggested as necessary for activities such as management of dieback trees

(e.g. commercial firewood harvesting of dead paddock trees over native grassland). Note that

option 3 is recommended to be divided into operations in sites where potential habitat is patchy

(3a), where exclusion of small areas of potential habitat in the context of the operation is likely to

be practical, and sites where habitat is extensive (3b). In this latter case, a survey or more

detailed consideration of habitat management on a case -by -case basis is recommended.

For (1) and (2), roads, quarries and borrow pits should avoid patches of potent ial habitat with any
part of such a feature being at least 30 m away from the edge of the habitat patch (the rationale

for this is maintenance of density of native grassland, minimising the potential risk of weed

invasion from nearby features such as roads and quarries). For (3), exclusion of habitat patches

within modified Wildlife Habitat Clumps is suggested (but noting that low intensity top disposal

burns and fuel reduction burns are acceptable) for most cases where patches of potential habitat

are just that, patchy. If potential habitat is more extensive, referral to the FPA will be required to

better design habitat retention. For (3b) and (4), case -by -case advice is warranted because
retaining small habitat islands amongst intensively managed areas of potential habitat or a large
area of plantation is unlikely to result in the long -term viability of the patches (and may include
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other activities such as ground and/or aerial spraying of pesticides). For all cases, where such

habitat retention is not possi ble and/or not desired, a specialist survey may be recommended but

the user of the TFA should be warned of the strong possibility of a negative result still requiring the

application of management prescriptions. For (5), case -by-case advice is warranted. T he result of
this is the effective grouping of the recommendation for 3b, 4 and 5.
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GLOSSY GRASS SKINK ( Pseudemoia rawlinsoni )

Previous TFA approach

Not applicable (new inclusion)

The species was formally considered to be a non -forest species and hence had not been included in
the previo us version of the TFA.

Background information

Conservation status
TSPA: rare; EPBCA: not listed.
Distribution and habitat

This is a poorly known and secretive species, seldom encountered because of the dense nature of

its preferred habitat (Hutchinson et al. 2001). Asfarasiskn ownfrom 12 database records, the
species inhabits low dense vegetation in moist situations such as swamps and along the margins of
watercourses (Hutchinson etal. 2001).

Threats and management considerations

Much of its habitat m  ay have been lost due to draining, clearing and degradation of wetlands
(Hutchinson etal. 2001).

The small number of records, possibly poor understanding of the distribution of the species and

secretive habits makes management of potential habitat difficu It. As such, until further information
on these factors is known, the Glossy Grass Skink is one of a suite of species managed by

reference to known sites.

Reasons for changes to TFA

Although the  Glossy Grass Skink was not previously included in the TFA it was included inthe  BVD.
The current description of potential habitat in the BVD is: @vetlands and swampy habitats

(including grassy wetlands and tea tree swamps) 0 This habitat description should be marginally

modified to capture habitats such as grassy sedgelands, as follows:  a&vetlands and swampy habitats
(including grassy wetlands, teatree swamps and grassy sedgelands), and margins of such habitats o}
The low precisi on of most records is an issue because it means that the original site of collection is

poorly known, such that a conservative approach to the potential distribution of the species within

or adjacent to an operation area is warranted.

Recommended TFA approach

Management objective

The primary management objective for this species is to impleme nt actions that will assist the
maintenance of populations throughout its range, primarily through the protection of known sites
and the maintenance of potential habitat.

Range and habitat definitions

The potential range of the Glossy G rass Skinkisa5 km  (radius) buffer centred on known sites.
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Potential habitat for the Glossy Grass Skink is wetlands and swampy sites (including grassy
wetlands, teatree swamps and grassy sedgelands), and margins of such habitats.

Summary of proposed d  ecision pathways to use in the draft TFA

The decision -pathway and management actions recommended to meet the objective for the
species are summarised below. For details of the final draft pathways and actions used in the
development of the draft web -based tool see Background doc ~ ument 3.

This species is one of a suite of threatened fauna included in the TFA that are known from a small

number of locations, making management strategies difficult to develop. The first decision -pathway
is based on the location of the FPP. If not with in the potential range, no special management

prescriptions will  be required. If within the potential range, the second decision -pathway is based

on the presence of potential habitat. If absent, no special management prescriptions will be

required provided that a known site will not be affect ed. If potential ha  bitat (and/or a known site)

is present , a survey will only be required if potential habitat cannot be managed to ensure its long -
term viability (e.g. by exclusion from the proposed FPP area, or some f orm of silviculture that

allows for the maintenance of habitat features likely t 0 be important to the species).

Note that the presence of potential habitat adjacent to a proposed operation, especially an

operation such as plantation establishment on cleare d land requiring use of chemicals that may
affect poorly -drained habitats, needs to be considered. This means that the question in the

decision -pathway needs to ask  does the proposed FPP area support potential habitat or have a
boundary with potential hab itat? 6
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FRESH WATER FISH

Previous TFA approach

All species were previously included in the TFA. While all species could be selected from the
Species Selection dialog screen, only a small number of decision - pathways were actually present.

The Great Lake Paragalaxias and Shannon Paragalaxias had a single decision - pathway and
recommendation (see under those species for details).

The Dwarf Galaxiid had its own set of decision  -pathways, although these are now regarded as
obsolete and requiring complete replacement.

All other species had one set of management recommendations, with all recommendations titled as
O'hreatened Stream Fish Species &

Background _information

Conservation status

Swan galaxias ( Galaxias fontanus ): EPBCA (Endangered); TSPA (endangered)

Clarence galaxias (Galaxias johnstoni ): EPBCA (Endangered); TSPA (endangered)
Swamp galaxias ( Galaxias parvus ): EPBCA (Vulnerable); TSPA (vulnerable)

Saddled galaxias ( Galaxias tanycephalus ): EPBCA (Vulnerable); TSPA (vulnerable)
Golden galaxias ( Galaxias auratus ): EPBCA (E ndangered); TSPA (rare)

Arthurs paragalaxias (  Paragalaxias mesotes ): EPBCA (Endangered); TSPA (endangered)
Shannon paragalaxias (  Paragalaxias dissimilis ): EPBCA (Vulnerable); TSPA (vulnerable)
Great Lake paragalaxias ( Paragalaxias eleotroides ): EPBCA (Vuln erable); TSPA (vulnerable)
Dwarf galaxiid (Galaxiella pusilla ): EPBCA (Vulnerable); TSPA (rare)

Australian grayling ( Prototroctes maraena ): EPBCA (Vulnerable); TSPA (vulnerable)
Distribution and  habitat

All 11 species of galaxiid are non -diadromous i.e. th ey complete their life cycle in freshwater. They
have naturally very limited distributions and have declined and/or are at risk of future decline due

to introduced species and/or loss or degradation of habitat. These threats apply in different ways

for the different species and are discussed under each section on the individual species and

speci esd gr oTheAustralian goaying is the only non -freshwater species (middle and
lower reaches of coastal streams).

Threats and management considerations

The specific management issues associat ed with each species or species  -group are discussed under
the relevant speciesdé heading. However, a key management
aguatic species is that of @atchment management  § specifically inre  lation to catchment hydrology.

Reasons for changes to TFA

Many of the existing recommendations for threatened fish include two levels of management
advice: landscape -scale planning and operational planning. The operational planning aspects
include Code -based management prescriptions such as application of streamside reserves, and
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these are routinely applied in FPPs without significant constraints. However, the landscape -scale
planning level advice has been applied to differing degrees for different species

The key wording of the landscape -scale planning level recommendation for most stream and some
lake fish is:

In streams and catchments where these species occur planning should aim to

ensure maintenance of water quality and other aspects of habitat qualit y such as
shading, snags, food input and free movement of individuals up and downstream.

Planning should also aim to avoid large changes in hydrology, fragmentation of

suitable habitat and catchment wide disturbance to populations of these species.

To achi eve these aims the following is recommended:
Strategic Planning

To maintain undisturbed levels and patterns of stream flow, any strategic plans for
these species should aim to ensure that not more than 15% of the basal area of
the forest within a catchment , upstream of where the species occurs, is harvested
in ten years. This means that in the forested portion of a catchment (excluding
cleared land) 85% of the forested area must not have been harvested in the last
ten years. Note that work is in progress to further develop and implement this aim.

Where possible coupe boundaries should be planned to minimise the number of
internal streams.

This management recommendation has been widely referred to as the A5% rule 6and we will
continue to refer to it as this for the present. The key issues in relation to this rule are:

(1) itis based largely on a limited number of mainly non -forestry related studies from mainland
Australia;

(2) the concepts have been previously endorsed by SAC and FPAC;

(3) the concepts, as written, app ly to a range of forestry activities including various forms of native
forest silviculture, plantation establishment and management of existing plantations;

(4) concern has been widely expressed regarding the validity of the details of the 15% rule and
how it can be practically applied at the level of planning undertaken by most FPOs i.e. coupe -
by - coupe based planning;

(5) concern has been expressed on how to calculate 15% basal area within a catchment (especially

those with multiple tenures and poor harvesting his tories) and whether it can be applied to all
situations equally (e.g. selective harvesting in a forest -dominated catchment vs. broadscale
plantation establishment on previously cleared land).
Some land managers have argued that alternatives to the 15% rule are appropriate, that better
meet the intent of the recommendations. They have used hydrological modelling in forest -based
catchments to demonstrate the intensity and rate of harvesting required to maintain hydrological
conditions in streams inhabited by threatened fish.

It has been agreed that the majority of threatened fish species require some level of landscape -
scale and operational based planning. However, due to the lack of objective support for the 15%
rule, the landscape -scale planning should be ob  jective -based rather than rule  -based.

For several of the stream and lake fish it is recommended that the objective in relation to

catchment management (especially hydrological conditions) be clearly stated and that the onus is

on the proponent to demonstra te that the proposed activity will not impact on the species to an
unacceptable level. It is noted that it will be difficult to define particular thresholds because the

conditions suitable to maintain fish populations will vary spatially and temporally dep ending on a
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range of variables (see Barmuta (2009) for a review of management of aquatic ecosystem
biodiversity values in the forestry landscape).

It is proposed that for the following species, catchment -level landscape -scale planning will be
required prio rto coupe -level advice being delivered through the TFA: swan galaxias, golden

galaxias, saddled galaxias, arthurs paragalaxias, and dwarf galaxias. The manner in which

catchment -level planning will be undertaken will vary according to the species, and is discussed
under each of the speciesd headings bel ow.

For most threatened fish species, the existing decision - pathways and recommendations will need
updating to bring them in line with the style of the revised TFA. Some recommendations require
modification and are relevant to most species and these are presented below, rather than repeated
under each speciesd heading.

For plantations established on previously cleared land within the range of threatened fish,
management prescriptions related to riparian habit at restoration will be recommended.

Note that the existing decision - pathways for roading and quarrying for most species deliver the
single recommendation that does not make mention of quarries. These operation types will be
separated because under the fore st practices system, quarries and roads can be constructed under
specific FPPs, separate from one another and harvesting plans.

Recommended TFA approach

It was initially agreed by the PSC that each species would have its own decision -pathway in the
revise d TFA, which would allow for future changes to management prescriptions in a more efficient
manner. However, it is considered more logical to group the threatened fish species as follows:

Group 1: Australian Grayling (distinct distribution from other speci es)
Group 2: Swan Galaxias, Dwarf Galaxiid (stream species; hydrological modelling required)

This speciesd6 group relates to two stream fish species

habitat ranges). Both require significant revisions to the decision - pathways and
recommendations, both requiring hydrological modelling and case -by - case advice. Even though
the advice may differ, the phrasing of the recommendations is identical so the species are

grouped. They are separated from Group 3 because that group is lake -bound and it is

conceivable that these species may end up having different planning requirements to stream
fish).

Group 3: Swamp Galaxias and Clarence Galaxias (both species with restricted distributions
within the production forest estate meaning that case -by-case advice can be provided for any
operation type)

Group 4: Saddled Galaxias, Arthurs Paragalaxias, Golden Galaxias (virtually lake -bound
species; hydrological modelling required)

This speciesd group r el at-bamndfish dpdtieseadl of which wewedanclidgd | a k e
in the previous TFA version with recommendations requiring some level of strategic planning
(i.e. the so -called d5% rule § and operational planning (e.g. streamside reserves).

Group 5: Shannon Paragalaxias and Great L ake Paragalaxias (in linked lake systems)

While both species are lake  -bound (like the species in Group 3), the decision - pathways and
recommendations are separated because these two species have not been identified as

requiring hydrological modelling i.e. o nly operational -level management recommendations are
made.
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These groups are discussed in turn below under the format of the remainder of the Background
Document, except for some introductory sections applicable to all species.

References (see also General References)
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AUSTRALIAN GRAYLING ( Prototroctes maraena )

Background
[Extracted from Recovery Plan (Backhouse et al. 2008) , citations removed].

Distribution

The Australian Grayling occurs in south -eastern Australia, in coastal rive rs and streams in New
South Wales, Victoria and Tasmania. On the mainland it occurs from the Shoalhaven River (NSW)

south and west to the Hopkins River system (Vic). In Tasmania, it occurs on King Island in Bass

Strait, and around much of the coast, but ha s not been recorded from the south -west (although
this is probably due to lack of surveys in the region). There is a single record from near Port

MacDonnell in the far south  -east of South Australia, where it is considered either extremely rare or
locally e xtinct, and the record is most likely of a vagrant fish. (Backhouse et al. 2008)

Habitat

The Australian Grayling is a diadromous species, migrating between rivers, their estuaries and

coastal seas, so relies on free access to a range of freshwater, estuari ne and marine habitats for its
survival. Australian Grayling spend most of their lives in freshwater, inhabiting rivers and streams,

usually in cool, clear waters with a gravel substrate and alternating pool and riffle zones but can

also occur in turbid wa  ter. The species can penetrate well inland, and has been reported from over

100 km upstream from the sea. Larvae and juveniles inhabit estuaries and coastal seas, and there

appears to be an obligatory marine stage, although their precise habitat requiremen ts are not
known. (Backhouse et al. 2008)

Given the wide distribution and range of habitats used by the species throughout its life, it is not
practical to specify habitat that is critical to survival as all habitat where Australian Grayling
potentially oc cur. However, some habitats such as spawning, refuge and juvenile habitats are likely

to be I imited in distribution, yet crucial to the grayld.
include identification of habitats used at critical stages of the grayl i ngds | i (Bakhoupectak .

2008)

Declines

The Australian Grayling was once abundant throughout its range, but it has declined in many areas

since European settlement of Australia, and is now generally patchily distributed, although it can

still be locally common in some rivers. It is uncertain if the extent of occurrence has declined.

There is an old (1895) record from the Glenelg River in south -western Victoria but, despite
numerous surveys in the Glenelg River over several decades, the species ha s not been recorded
there since. (Backhouse et al. 2008)

Precise causes of the decline of Australian Grayling are not known, but likely factors contributing to

decline include barriers (such as dams and weirs) to migration in coastal rivers, changes to riv ers
including altered flow and temperature regimes and increased nutrient and sediment loads, and

perhaps competition and predation from introduced fish species such as trout. With its relatively

short life span, most individuals spawn only once before the y die, so populations are especially
vulnerable to any disruption of spawning or recruitment. The species appears to be able to

recolonise rivers from which it has been excluded. For example, installation of a fishway to provide

passage above the weir at D ights Falls in the Yarra River (Victoria) has enabled grayling to move

upstream into areas from which the species had been absent for many decades. (Backhouse et al.
2008)
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Threatening Processes

Barriers to Movements

Barriers to fish movements include inst ream dams, weirs, culverts, levee banks, areas of
unsuitable habitat including dewatered areas, and high flow or turbulence. Barriers have been
recognised as a major threatening process operating in many waterways in south -eastern
Australia, affecting the movements of many migratory species including Australian Grayling. Many
rivers within the natural range of the Australian Grayling have been affected by barriers. As the
Australian Grayling needs to move between rivers and coastal seas to complete its life cycle,
barriers block upstream migration, and can interfere with downstream migration, and can cause

local extinction in the section of river upstream from the batrrier. If barriers block access to

breeding habitat, then reproductive output is reduced, pla cing pressure on the population. Barriers
also limit the ability to colonise or recolonise suitable habitat, and can reduce gene flow by

fragmenting populations. Migrating fish, especially juveniles, congregating below barriers because

their upstream passa ge is blocked, are much more vulnerable to predation by larger fish and birds,
and capture by humans (angling and whitebaiting). (Backhouse et al. 2008)

River requlation

River regulation occurs where natural flows are altered through the retention or diver sion of water
in dams and weirs, and extraction of water from the river. This has the effect of reducing the

frequency and extent of natural flooding in winter and spring, and often increasing flows in

summer, when stored water is released for irrigation. Management for hydro power generation

may result in short term fluctuations in flows or sustained low or flood level flows. Australian

Grayling appear to be dependent upon flooding to spawn, requiring a rise in water levels, possibly

coupled with a decreas e in water temperatures, to initiate spawning. When flooding does not occur

during the spawning season, females resorb their ovaries and do not spawn. Some migratory

species such as freshwater eels cue in on freshwater flows to the sea during their migrati on from
matrine to fresh water, so flooding may also be important in facilitating migration of larval and

juvenile grayling from coastal seas into rivers. Reducing and altering the seasonality of river flow,

through retention in dams and weirs, diversions a nd direct pumping, can directly affect adults as

well as reducing reproductive potential and recruitment. Missing a spawning season could have

major consequences for a species that may spawn only once or twice in its entire life. Where a

river does have a  dam or weir to regulate river flow, the same dams and weirs also act as barriers

to migration, so the total effect of these structures on Australian Grayling can be severe.

(Backhouse et al. 2008)

Poor water quality

There are many different types and cause s of poor water quality, including altered temperature
regime (thermal pollution), reduced dissolved oxygen, increased nutrients and toxins. Causes
include reduced flows due to water diversion, impoundment or sustained dry periods. Heavy rainfall

can cause sediment and ashrun -off from areas laid bare from over -grazing, vegetation clearance,
drought and wild fires (see Siltation). Nutrient run - off from urban and agricultural areas can cause
increased growth of phytoplankton and filamentous algae, initiating plankton blooms and reducing

oxygen levels. Fish kills can result from these conditions, and species such as Australian Grayling
may avoid or not recolonise areas of sustained poor water quality. Fish kills can also result from
direct input of toxins into waterways, and oversaturation with oxygen below turbulent dam
outflows. (Backhouse et al. 2008)

[Note that the Recovery Plan does not mention the potential impacts of fish farms on water quality
and possible disease/parasites of the grayling but that thes e factors are essentially unrelated to the
forestry matters addressed by the TFA so have not been investigated further].

Siltation
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Increased siltation of rivers can result from catchment disturbance including vegetation clearing,

degradation of riparian zo  nes, burning and roading. Increased siltation reduces water quality, can
promote plankton blooms and smother river substrate used by grayling for feeding and spawning.

High turbidity from suspended sediment erodes fish gills and has been shown to affect fe eding in
riverine fish species. Sediments can remain deep in river substrates for several years and altered

flows may reduce sediment removal. Whilst subsequent flooding would usually flush excessive

siltation downstream, reduced flooding ( e.g. from drough t, river regulation) possibly means less
effective flushing of sediment from gravel beds. The extensive wildfires in south -eastern Australia
in January and February 2003 burnt through the upper catchments of two of the most important

rivers for Australian  Grayling in Victoria, the Tambo and Snowy River systems. The impact of this is

not known, but is currently being investigated. However, runoff from the wildfire affected area in

north -eastern Victoria caused an extensive fish kill in the Ovens River in Feb ruary 2003. Australian
Grayling are likely to be highly susceptible to siltation through covering gravel required for

spawning habitat. Even though subsequent flooding may gradually mobilise sediments and shift

them downstream, several missed breeding seas ons in short succession can have severe
consequences for population conservation. (Backhouse et al. 2008)

Impact of Introduced Fish

A number of introduced fish species, including Common Carp Cyprinus carpio , Goldfish Carrasius
auratus , Redfin Perch Perca f luviatilis , Eastern Gambusia Gambusia holbrooki , Oriental
Weatherloach Misgurnis anguillicaudatus , Brown Trout Salmo trutta and Rainbow Trout
Oncorhynchus mykiss  occur within the distribution of Australian Grayling. Introduced species can

pose athreatto native fish species and their habitats through predation, competition, disease
transmission and other effects such as physical habitat degradation, often through the very high

densities some introduced fish species may reach. Trout are known to prey on sma Il grayling and
are also likely to compete for habitat, especially as grayling and trout occur in similar habitats.

Larvae and juveniles may be highly susceptible to predation by trout (and other piscivorous

species), especially during their migration from marine waters through estuaries and then

upstream to the adult habitats, where they may need to pass through areas occupied by trout.

Barriers and areas of low flow may also exacerbate susceptibility to predation, causing large

aggregations of migrating f ish to gather at blockages. Adults may be at less risk of predation due

to their larger size, but may be at risk of competition for habitat. However, there is little definitive

evidence of the impact of trout on Australian Grayling, despite the implication of trout as a
contributing factor in the extinction of the New Zealand Grayling. In a major review of the impact

of introduced salmonids on Australian native fauna, Cadwallader (1996) considered it imperative

that the impact of trout on Australian Graylin g be investigated.  (Backhouse et al. 2008)

Climate change

A major impact of climate change in south -eastern Australia will be a predicted decline in overall
rainfall with subsequent increasing dryness. Decreased rainfall is expected to result in reduced

river flows and higher demand for water use, further increasing pressures on stressed rivers. For
Australian Grayling, reduced flows mean reduced habitat, reduced spawning opportunities and
interference with upstream migration. Reduced flows may also mean in creased blockage of river
mouths by sand bars, which prevent both upstream migration and movement of larvae and

juveniles to the sea, decreasing chances of recolonisation and possibly causing local extinction of
populations. (Backhouse et al. 2008)

Disease

Mass mortalities of Australian Grayling were reported in the 1880s, which coincided with the
introduction of trout to Tasmania. Dead and dyin
thousands, coveredéwith a cott on yKehtsuggested thatg disease h
fatal to grayling may have been brought in with trout. A copepod parasite probably originating on

g grayli
0, and S
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Common Carp and Redfin Perch has been found on Australian Grayling in Victoria, although its
effects are not known. (Backhouse et al. 2008)

Fishing: Angling and whitebaiting

The Australian Grayling was known as a sporting fish for anglers when the species was more

common, especially before the introduction and widespread distribution of salmonids, and was one

of very few native fis  hto be taken by fly -fishing . Although no longer targeted by anglers, anecdotal
reports and observations indicate that accidental catches can be quite high at times, especially

where aggregations of grayling occur below instream barriers. In addition, juve niles are known to
occur amongst Galaxias and Lovettia species in the upstream -migrating whitebait runs in
Tasmania. Surveys conducted in the late 1980s found that juveniles were regularly recorded from a
number of rivers in various parts of the State; the amount of grayling bycatch is not well
documented but creel surveys of fishers indicate it is likely to be small. There is a limited legal

recreational fishery for whitebait in Tasmania, with the season open for one month only and a

limited number of rive  rs open for fishing. Therefore fishing is considered unlikely to be a major

threat to the species or populations. (Backhouse et al. 2008)

Areas and Populations Under Threat

It is likely that some threats are operating in many, if not most, waters where Aus tralian Grayling
occur. Few catchments would have escaped some vegetation clearing, impoundment or diversion of

water, and installation of structures acting as barriers to migration. There are few locations where

Australian Grayling occur that are free of introduced fish, with at least one, and sometimes several,
introduced fish species present. South -western Tasmania is currently free of trout, although trout

are gradually spreading around the coast. Although there are no records of Australian Grayling

fro m the region, this is almost certainly due to lack of targeted surveys rather than any real

absence. (Backhouse et al. 2008)

However, with the installation of fish ladders and other devices to allow fish passage past barriers,

increases in environmental fl ows to some rivers, and improved catchment management such as
protection and revegetation of riparian zones, it is expected that the impact of some threatening

processes on Australian Grayling will be substantially reduced over time. However, these

improve ments may be at least in part offset by decreasing rainfall, increasing dryness and

subsequent reduced river flows due to climate change, and possibly by the continuing spread of

some introduced freshwater fish. The impacts of sediment and ash run -off into rivers where
Australia Grayling occur following the extensive wildfires in south -eastern Australia in 2003 may
also be felt for many years, until the excess sediment has shifted downstream. (Backhouse et al.
2008)

Human Activities with the potential to ha ve detrimental impact on the Australian Grayling

e Constructing barriers to fish movement/migration T barriers include culverts, weirs, dams,
barrages, areas of unsuitable habitat ( e.g. excessive turbulence, artificially raised water
temperatures).

e Reduction in/alteration of river flows (especially winter flows), through abstraction of more
water from the system, building new dams/weirs, retention in dams etc.

e Removal/degradation of riparian vegetation/habitat.

¢ Removal of snags, woody debris, rocks from poten tial habitat. Where this is unavoidable
(e.g. for protection of assets such as bridges), alternative suitable habitat should be created
as a compensation or offset.

e Events leading to increased siltation or sedimentation, such as works on riverbank and
floo dplain.
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¢ Release of potential predators/competitors (such as stocking for recreational angling) in
areas where important populations occur or where habitat works are occurring to increase
population size and security.

o Pesticide and fertiliser run  -off changi ng nutrient regimes leading to algae blooms, reduction
in dissolved oxygen, increasing sedimentation rates etc. (Backhouse et al. 2008)

Management Practices

The Australian Grayling is a potential major beneficiary of efforts to maintain or restore ecologic al
processes in rivers, including increasing environmental flows in the Snowy River, installation of

fishways facilitating fish passage past barriers, and improved catchment management. A range of

management practices planned or underway in many locations throughout its range may be of
substantial benefit to the species. However, it needs to be recognised that there are some

management practices that may be detrimental to the Australian Grayling, especially if they impact

on important populations or locatio ns (e.g. spawning habitat), and thus jeopardise recovery of the

species. For some activities, such as forest harvesting, plans and prescriptions (e.g. FPB 2000,

2002; NRE 1996) are in place to minimise or eliminate the potential impact and protect threaten ed
species and habitats.  (Backhouse et al. 2008)

Management practices required for conservation of Australian Grayling

e Maintenance or restoration of flow regimes (especially winter flows) in coastal rivers to meet
the habitat and spawning requirements of A ustralian Grayling.

o Removal of artificial barriers or provision of fish passage (of a type suitable for negotiation
by Australian Grayling) past barriers on coastal rivers and streams.

¢ Maintenance and restoration of river channel structure and instream hab itat quality.

e Maintenance or restoration of quality and width of riparian vegetation at levels necessary to
maintain stream temperature and light regimes, maintain input of organic materials, and
filter surface runoff under heavy rainfall conditions.

e Manag ement of catchment vegetation clearing and planting ( e.g. of pine or eucalypt
plantations) to avoid negative effects on catchment water yields and flow patterns, in
catchments where Australian Grayling occur.

e Manage water quality where Australian Grayling occurs to maintain waters free of significant
levels of nutrient, sediment, pesticide and other pollutants, consistent with the ANZECC
guidelines for water quality (ANZECC 2000).

e Continuing to prohibit fishing for the species, through education, regulation and
enforcement, at least until there is recovery to sustainable levels.

¢ Management of fish stockings to avoid any potential impacts on Australian Grayling.

e Continue to limit the Tasmanian recreational whitebaiting season to selected rivers for a
short op en season. (Backhouse et al. 2008)

Recommended TFA approach

Management o bjective

The primary management objective for this species is to implement actions that will assist the
maintenance of populations throughout its range , primarily through the maintena nce of potential
habitat.

Range and habitat definitions
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The potential range for the Australian Grayling is coastal river systems (Davies, unpubl. data).

Potential habitat for the Australian Grayling is all streams and rivers in their lower to middle
reache s. Areas above permanent barriers (e.g. Prosser River dam, weirs) that prevent fish
migration, are not potential habitat.

The current decision - pathways ask questions about known locations and/or Special Management
Zones. This question will be deleted becau se no SMZs are in place for the grayling (and are unlikely
to be) and the known localities listed in the BVD and NVA represent point locations in much larger
river systems and do not properly reflect the potential range of the species (possibly in most

coastal river systems).

Summary of proposed d  ecision pathways to use in the draft TFA

The decision -pathway and management actions recommended to meet the objective for the
species are summarised below. For details of the final draft pathways and actions used in the
development of the draft web -based tool see Background document 3.

The decision -pathways will apply to this species alone because it has a unique distribution relative
to the other threatened fish species i.e. occurs in the lower to middle reaches (class 1 and 2
stream classes as per  Code) of coastal river systems.

Both landscape -scale and operational -scale planning is needed.

Strategic -level planning is difficult to apply to this species because the key issue relates to large -
scale changes to catch ment conditions but only in the lower parts of the catchment. Individual

forestry coupes are probably of relatively minor concern within a catchment but broadscale

establishment of plantation or intensive native forest silviculture on broad river flats adj acent to
rivers with potential habitat may be of concern (either as a large area established in a relatively

short period or several smaller areas over several years).

It is suggested that the first decision - pathway question relate to potential range. If t he operation is
outside the potential range, no special prescriptions will be required. If the operation is within the
range of the species, the next decision -pathway will relate to the presence of potential habitat. If

absent, no special management prescr iptions will be required. If present, the third decision -

pathway will relate to the proposed operation type (roading, quarry, native forest silviculture and
plantation establishment after clearing of native forest, management of existing plantation and
pla ntation establishment on cleared land).

For operational -level planning, the management prescriptions  will depend on the class of stream
present and the operation type (essentially as per the existing pathways). However, where class 3

and 4 streams flow dir  ectly into a class 2 or 1 stream in the lower to middle reaches of a river

system (cf. a network of class 4s feeding into class 3s feeding into class 2s and eventually into

class 1s likely to support the grayling), enhanced streamside reserve management wi Il be
recommended. This modification targets the operations immediately adjacent to the permanently

flowing rivers.

Background Document ~ 2: Review of New Infor mation on Species and Management Approach
Version 0. 3, July 2012 2012/77722 118 of 296



Threatened Fauna Adviser review

SWAN GALAXIAS (  Galaxias fontanus ) and DWARF GALAXIID ( Galaxiella pusilla )

Background
Distribution, habitat, threats and management consid erations

[Information from Recovery Plan, citations removed]
Swan Galaxias

The Swan Galaxias is endemic to Tasmania and occurs naturally only in the headwaters of the

Swan River above Hardings Falls and tributaries of the Macquarie River in eastern Tasmani a. As the
species now occurs only in trout -free streams, its distribution prior to the spread of trout is likely to

have been more widespread. Interestingly, these rivers are not geographically close and the Swan

River drains east to the coast while the Ma cquarie drains west and north. There are currently nine

known natural populations occupying a total of approximately 11 km of stream length.

All have brown trout populations downstream of the known sites of the species and Brodribb Creek
contains redfin pe rch escaped from a dam upstream. Parramores Creek, Snaky Creek and Brodribb

Creek contain an extremely small number of individuals due to trout or redfin invasion. The Swan

River population, Brodribb Creek and Parramores Creek have suffered major declines since the late
1980s. The Brodribb Creek population has previously been considered extinct but surveys in

September 2002 and February 2004 found Swan galaxias still present in low nhumbers at this site.

Although known to landowners for many years, the last two populations [Macquarie River system
sites] were identified as Swan G alaxias in early 2004. They are in the Macquarie River catchment
but well outside the previously known range. They are in an unnamed Macquarie River tributary at
Macquarie Tier and in  Dairy Creek south of Cressy. The extent of these populations and their

degree of security from threats is yet to be determined.

The species has also been successfully introduced to several fish -free streams in the general area
for conservation purposes. Th ese nine populations are in the St Pauls, Cygnet, Lost Falls, South

Esk, Macquarie and Little Swanport catchments. Stream length occupied is estimated at

approximately 30 km.

Total extent of occurrence for the species is approximately 960 km 2. All populati ons are important,
particularly the natural populations as they contain the genetic diversity, and habitat critical to
survival includes all areas occupied and the catchments affecting them.

The Swan galaxias is the only Tasmanian galaxias that lives exclu sively in freshwater streams, in
contrast to lake -dwelling species or those with a marine migratory stage in the life cycle. All

habitats occupied by healthy populations are free of other fish species except eels and are

protected from trout invasion or es tablishment by some sort of barrier (waterfall, marsh, variable
flow). Streams are in forested country, of low gradient and range in size from extremely small,

spring -fed streams to larger rivers. Many of the streams do not flow all year but all contain

permanent water. The frequent low -flow conditions can result in high temperatures, low oxygen

and high chemical concentration in the remaining pools, to which the fish appear remarkably

tolerant. The spawning habitat is not known as eggs have not been found in the wild, however, an
egg mass deposited on the side of a pond during captive breeding trials indicates that spawning

sites may be on vertical structures or substrates rather than under rocks.

Swan galaxias are an opportunistic carnivore and feed on ter restrial insects, aquatic insects and
crustaceans. The species is an active mid -water swimmer and both adults and juveniles can be
observed swimming mid  -water in pools. Fish mature at two years of age. Spawning takes place in

spring between August and Octo ber and a small number (150 -550) of relatively large eggs (2.2 -
2.5 mm) are produced. Captive breeding trials indicate that eggs are strongly adhesive and are laid

in masses, although the natural egg deposition site has not been discovered. Larvae on hatchi ng

Background Document ~ 2: Review of New Infor mation on Species and Management Approach
Version 0. 3, July 2012 2012/77722 119 of 296



Threatened Fauna Adviser review

are approximately 7 mm long. Small larvae are present in the wild around November -December
and form schools. Populations typically include 3 -4 year classes.

The major threat to the Swan galaxias is predation and/or competition from introduced fish

speci es, in particular brown trout ( Salmo trutta ), redfin perch ( Perca fluviatilis ) and also from the
native Galaxias maculatus (jollytail). The jollytail has become a recent threat to Swan galaxias
populations in the Macquarie River catchment. The species has been introduced to Tooms Lake,
either accidentally or deliberately and has established an abundant population in the lake and is

spreading downstream. It has been found in large numbers in lower Tater Garden Creek and is

likely to spread into other Macquar ie River tributaries. The Swan galaxias is unable to coexist with
these species as shown by its occurrence only in trout -free streams, all natural populations being
limited by the downstream presence of brown trout, and local declines and extinctions of Sw an
galaxias being observed where brown trout or redfin perch have invaded their habitat.

Recent actions taken to protect populations from invasion of introduced species need time to be
proven effective, and human -induced introduction remains a threat.

The distribution of the Swan galaxias is extremely fragmented with all populations isolated by the
presence of introduced fish. It is not known whether the populations are genetically distinct. All the
natural populations are in small headwater streams which a re vulnerable to the extreme
fluctuations in stream flow characteristic of the area: the fish no longer have downstream refuge
from floods or droughts affecting the headwaters, and temporary declines in numbers due to
drought have been observed at some sit es. Translocated populations have been successfully
established but the proportion of natural genetic diversity they contain is not known.

The Swan galaxias is relatively secure from land management impacts due to its inclusion in Forest

Practices threaten ed species management systems. However, potential hydrological effects from
vegetation clearing (such as more frequent drying, higher or more frequent flood flows) remain a

concern due to the lack of data to determine likely water yield responses. The long er term effect of
climate change may also be a threat if conditions become drier, as the small headwater streams

are at risk of drying out. The 2000 -2001 summer was the driest on record for the area, and several
monitoring reaches were totally dry.

Constru ction of water storages in or near Swan galaxias populations is likely to threaten them
through inundation of habitat, introduction of introduced fish to storages, destruction of existing
barriers that prevent introduced fish invading Swan galaxias habitat , and alteration of flow
regimes. Several dams have been proposed in areas where Swan galaxias may be affected.

[ Addi ti onal information fr om Manming 6dideliRe2808/L i ¢ es Aut horityo

The swan galaxias occurs in a small number of tributary str eams in the Upper Swan and eastern
Macquarie River catchments in eastern Tasmania, and at some recently established sites along the
western margins of the Macquarie catchment, including individual reaches of small tributaries in

the Isis and Blackman River sub - catchments.

Potential habitat  includes slow to moderately fast flowing streams containing permanent water

(even when not flowing) which have good instream cover from overhanging banks and/or logs, and

shade from overhanging vegetation. A population ca n only be maintained where barriers have

prevented establishment of trout and redfin perch. The nature of these barriers is variable and can

include permanent natural structures such as waterfalls and chutes and also low flow -dependent

features such as mar shes, ephemeral water  -losing and remnant channels, braided channel

floodplain features. Alterations to the hydrology, especially through vegetation clearing in

headwater catchments, can change channel form and 6breac
to exotic fish from downstream reaches.

Potential habitat forthe S  wan Galaxias can be summarized as all reaches of all tributary
catchments in the South Esk ~ -Macquarie -Meander River basins which:
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e contain permanently flowing habitat or water -holding pools;
e are upstream of barriers to trout and redfin perch populations;
e are downstream of major barriers to native fish.

Significant habitat ~ for the swan galaxias are catchments of all streams where the species is known

to occur, above the identified downstream | imits (known range). These include the Wildlife Priority
Areas (Fauna Special Management Zones) on the upper Swan River, Tater Garden Creek and upper
Blue Tier Creek, and other upper catchments of tributaries of the Macquarie, Blackman and Isis

Rivers (FPA 2008).

Extensive conversion of native vegetation, and associated management activities, where the

species occurs can impact on habitat quality for this species and the long -term viability of
populations, through changes to hydrology and stream quality and the effectiveness of barriers at
downstream margins to upstream invasion by trout and redfin perch (FPA 2008).

It is estimated that 3.3% of native vegetation within the river catchments where the species is
known to occur has been converted from native fo rest to other land  -use since 1996 (FPA 2008).

Dwarf Galaxiid
[Information from Recovery Plan, in -text references to tables and figures removed]

The dwarf g alaxiid occurs in lowland areas in the north -east and north  -west of Tasmania, on

Flinders Island and  in southern Victoria and South Australia (Chilcott and Humphries 1996, Fulton

1990). The species was not found on King Island during targeted IFS surveys in 2001. All known

populations are important, as the species has declined and although it has a wide g eographic

range, distribution is patchy and populations are fragmented. It can be locally abundant. The

speciesb6 genetic structure within the distribution is no
survival is all areas where the species occurs and t he catchments affecting them.

The dwarf galaxias lives in still or slow -flowing waters such as ponds, swamps, drains and
backwaters of streams, often containing dense aquatic or emergent plants. Waterbodies may be
permanent, or temporary waters connected t 0 permanent water. It is thought that dwarf galaxias
may be able to take refuge in crayfish ( Geocharax or Engaeus ) burrows if pools dry up, or
aestivate in small depressions in mud or under rocks (Humphries 1983 cited in Chilcott and

Humphries 1996, Beck 1~ 985). Known Tasmanian sites appear to be associated with Holocene sand,
gravel and alluvium deposits (Chilcott and Humphries 1996).

Dwarf galaxias are a generalist carnivore and feed mostly in the water column on a variety of

aquatic invertebrates includin g insect larvae and small crustaceans, as well as terrestrial

invertebrates (Humphries 1986, McDowall 1996). Spawning occurs in spring, with eggs deposited

singly on aquatic plants and fertilised by a following male. Females carry up to approximately 250

eggs which appear to be laid over a period of several days. Eggs are approximately 1.3 mm when

water hardened and the 4.5 mm long larvae hatch after 2 -3 weeks (McDowall 1996). The dwarf
galaxias appears to be an annual species with adults dying after spawni ng, as populations contain
only one year class (Humphries 1986).

Habitat loss and fragmentation through wetland degradation is a major cause of decline of the
dwarf galaxias. Wetland habitat is degraded by drainage, inundation by damming, trampling and
fou ling by stock, pollution by chemicals or silt, ploughing of temporary wetlands, surface and
groundwater abstraction, and changes to catchment hydrology by tree plantations, clearing of
vegetation and urbanisation.

Introduced aquatic species are also a thre at. The species rarely co  -occurs with trout. Where both
species are present, the dwarf galaxias are found only in the shallow margins with thick aquatic
vegetation inaccessible to trout (S. Chilcott pers. comm.). Gambusia ( Gambusia holbrooki ) is

widespread in south -eastern Australia and is likely to cause declines in native fish by predation on
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eggs and juveniles and aggressive fin -ni pping (Koehn and O&6Connor 1990, Bak
recognised as a threat to dwarf galaxias by Wager and Jackson (1993 ). In Tasmania, gambusia is a

relatively recent introduction and is still restricted to a relatively small area although it has spread

beyond the first sites. Spread of the species is a risk as long as it is present in Tasmania, through

natural dispersal a nd activities such as illegal bait use or transfer into dams. As such it is

considered a threat to Tasmanian native fish species. Predation on dwarf galaxias by redfin perch

(Perca fluviatilis ) is also a threat if it colonises dwarf galaxias habitat. The i ntroduced mainland

yabby ( Cherax destructor ) is becoming more widespread in Tasmania, despite being declared a

controlled (noxious) species, and has potential to degrade dwarf galaxias habitat by destroying

macrophytes and increasing turbidity (Elvey et al . 1996) if introduced to these sites.

[ Addi ti onal information fr om Manming GuideliRer2808/1 i c(FP&A20R8) § hor i t y o

The dwarf galaxiid is found in Tasmania and SE Australia. In Tasmania the dwarf galaxiid is found

in lowland areas in the northeast, on Flinders Island and in the far northwest, generally in low lying
areas (< 50 m ASL elevation) in low gradient stream drainage, swamps and wetlands, often
associated with quaternary/holocene geology (FPA 2008).

Potential habitat includes slow -flowing waters such as swamps, lagoons, drains or backwaters of
streams, often with aquatic vegetation. It may also be found in temporary waters that dry up in
summer for aslongas 6 -7 months, especially if burrowing crayfish burrows are present, although
these will usually be connected to permanent water. Habitat may include forested swampy areas.
Juveniles congregate in groups at the water surface in pools free of vegetation (FPA 2008).

Significant habitat for the dwarf galaxiid is all potential habitat within the potential range of the
species. The potential range has been mapped as those river sub -catchments where suitable
habitat occurs or is highly probable (FPA 2008).

Extensive conversion of native vegetation, and associated management activities, in catchments
where the species occurs can impact on habitat quality for this species and the long -term viability
of populations through changes to hydrology and stream quality, erosion, historical stream channel
engineering/straightening and loss of wetland /swamp habitat through draining, infilling etc. (FPA
2008).

Recommended TFA approach

Objective
The prim ary management objective for the se species is to implement actions that will assist the
maintenance of populations throughout their range s, primarily th  rough the maintenance of

potential habitat.
Range and habitat definitions

The corerange  of the Swan Galaxias incorporates known sites and the catchments above known
sites.

The potential range of the Swan Galaxias is the broader catchments defined by speci alists where
the species may occur and where surveys have not been conducted.

Potential habitat for the Swan Galaxias is slow to moderately fast flowing streams containing

permanent water (even when not flowing), which have good instream cover from overhan ging

banks and/or logs, and shade from overhanging vegetation. A population can only be maintained

where barriers have prevented establishment of trout and redfin perch. The nature of these

barriers is variable and can include permanent natural structures such as waterfalls and chutes and
also low flow -dependent features such as marshes, ephemeral water -losing and remnant channels,
braided channel floodplain features.
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Significant habitat for the Swan Galaxias is the core range. This includes the Wildlife Pr iority
Areas (Fauna Special Management Zones) on the upper Swan River, Tater Garden Creek and upper

Blue Tier Creek, and other upper catchments of tributaries of the Macquarie, Blackman and Isis

Rivers.

The corerange  of the Dwarf Galaxiid incorporates kno whn sites and the catchments above known
sites.

The potential range of the Dwarf Galaxiid is the broader catchments defined by specialists where
the species may occur and where surveys have not been conducted.

Potential habitat for the Dwarf Galaxiid is slo  w-flowing waters such as swamps, lagoons, drains
or backwaters of streams, often with aquatic vegetation. It may also be found in temporary waters

that dry up in summer for as long as 6 -7 months, especially if burrowing crayfish burrows are
present, althou gh these will usually be connected to permanent water. Habitat may include

forested swampy areas. Juveniles congregate in groups at the water surface in pools free of

vegetation.

Significant habitat for the Dwarf Galaxiid is all potential habitat within th e core range.

The use of the terms core and potential range replace/include any Special Management Zones for
these species.

Summary of proposed d  ecision pathways to use in the draft TFA

The decision -pathway and management actions recommended to meet the ob jective for the
species are summarised below. For details of the final draft pathways and actions used in the

development of the draft web -based tool see Background document 3.

The decision -pathways and recommendations proposed are considerably simpler in structure to

those in the previous version of the TFA. They are based on the concept of core and potential

range. The first decision  -pathway is based on the location of the operation area. If outside core and
potential range, no special prescriptions will be required. If in core range, case -by - case advice will
be required but a survey will not be needed. If in the potential range, case -by-case advice will also
be needed but a survey is very likely to be required. Note that any operations in any vegetation

type trigger a notification for advice because of the potential for hydrological impacts i.e. even if a

proposed FPP area does not have any streams, notification will still be required.

Note that the translocated populations of the Swan Galaxias are treate d in the same manner to
natural populations because the purpose of the translocation was to recover the species so the
management recommendations are the same for both types of population.

SWAMP GALAXIAS (  Galaxias parvus )
CLARENCE GALAXIAS (  Galaxias johns  toni )

Background information

Distribution, habitat, threats and management considerations
[Information from Recovery Plan, citations removed]

Swamp Galaxias

The swamp galaxias is endemic to Tasmania. Before the inundation of Lake Pedder in 1972 -74, the
swamp galaxias was known from the small streams and extensive swamps that surrounded the

original lake, and around the shores of the lake itself. Unlike the Pedder galaxias, swamp galaxias

also occurred in the Wedge River, which flows into Lake Gordon, and t ributaries of the Huon River.
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After an initial increase following flooding of the original lake, numbers of swamp galaxias declined

to the point where they were rarely seen in the impoundment. Regular sampling of the new

impoundment recorded swamp galaxias as O0moderately abundanté in 1977 but
in the impoundment after that.

The present distribution of swamp galaxias is in swampy areas and suitable streams surrounding

the Lake Pedder impoundment, a few streams draining to Lake Gordon near McPartlan Pass (part

of the Wedge catchment prior to flooding) and some small streams in the Huon River catchment

upstream of the Pedder impoundment. The species is not found in the main body of the Lake

Pedder impoundment and is absent from Lake Gordon. Existing information is not adequate to

determine whether a particular part of the area occupied
until shown otherwise, all areas and catchments occupied should be considered habitat critical to

the speciasd surviwv

The swamp galaxias inhabits slow -flowing swampy streams with sandy or silty substrate, ranging

in size from large deep streams to small runnels. It has also been found in swampy, soft -bottomed
pools and in the shallow flooded edges of Lake Pedder. Larv ae have been observed in backwaters

of Lake Pedder tributary streams.

Species decline has probably resulted from effects of introduced species, as well as direct physical

loss of habitat by inundation of the swamps and lower reaches of streams preferred by the species.
Swamp galaxias is subject to ongoing competition and predation from introduced brown trout

(Salmo trutta ) and climbing galaxias (  Galaxias brevipinnis ). Trout were stocked into the new Lake
Pedder impoundment and the climbing galaxias, reporte d from the Serpentine River prior to

flooding, has dramatically increased in numbers and distribution. The climbing galaxias is now the

dominant fish in many of the Lake Pedder tributaries. Both trout and climbing galaxias are

implicated in the severe decl ine of Pedder galaxias.

Self -maintaining populations of swamp galaxias have survived despite the presence of trout and
climbing galaxias since Lake Pedder was flooded. This may be due to its habitat preference, its life
history (without a migratory juvenil e stage requiring a lake), and its ability to colonise swampy
areas which are not suitable for trout, climbing galaxias or Pedder galaxias. In addition, some
populations outside the Serpentine drainage may not have been affected by the flooding of the

area . However, a potential threat which is expected to cause future decline of swamp galaxias if it
occurs is the risk of introduced redfin perch ( Perca fluviatilis ) reaching the Lake Pedder
impoundment, either through invasion from Lake Gordon (where they are numerous) or by illegal
introduction for angling purposes. Redfin are an aggressive piscivore, and have almost eliminated

two populations of another threatened galaxias, Swan galaxias. They can occur at very high

population densities, and are likely to be able to move into slow flowing and swampy areas which
are relatively inaccessible to trout and climbing galaxias and have therefore been refuges for

swamp galaxias.

Available habitat has also been reduced by road culverts creating barriers to upstream mov ement
in some of the streams occupied by swamp galaxias, resulting in its occurrence downstream of the
culvert only.

Clarence Galaxias

The Clarence galaxias is endemic to Tasmania and occurs only in small isolated parts of the upper
Derwent catchmentinth e southeastern Central Plateau, including the Nive, Clarence and Little
River subcatchments.

There are seven known populations. The largest populations are in Clarence Lagoon and Johnsons
Lagoon. Four of the populations were discovered by surveys undertake n during the previous
recovery plan, and there is potential for discovery of additional populations. These discoveries were
highly significant as they extended the known range of Clarence galaxias from the Clarence
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catchment to the Nive, Little and Derwent catchments. Interestingly, all known populations are
outside the extent of ice during the Last Glacial Maximum approximately 19 000 years ago.

Clarence galaxias does not co  -occur with any other fish species, except brook trout in Clarence

Lagoon. All popu lations are limited downstream by the presence of brown trout and/or physically
unsuitable habitat. The species was formerly more widespread, as shown by its relatively recent
disappearance (since 1934) from the type locality Brown Marsh Creek, which is no w occupied by
brown trout. The original pre -trout distribution of the species is hot known. All populations are

important and habitat critical to survival includes all areas occupied and the catchments affecting

them.

Clarence galaxias occupies high altitu de lake, marsh and stream habitats. Deep pools are preferred
although fish may spread into other areas when water levels are high enough. All habitats occupied

are free of other fish species (except brook trout in Clarence Lagoon) and are protected from

brown and rainbow trout invasion or establishment by some sort of barrier (e.g. a waterfall or

fluctuating water levels).

Clarence galaxias feeds mainly on benthic crustaceans and insects as adults, and planktonic

crustaceans as juveniles. Spawning occurs in spring. Eggs have been found laid in masses adhering
to the underside of rocks in the Wentworth Hills lagoon and inflow stream. In captivity, fertilised

eggs were deposited under rocks resting directly on aquarium gravel, rather than rocks with space

unde r them. A relatively small number (300 -2000) of large, strongly adhesive eggs (1.6 mm) are
laid. Eggs in captivity took 42 -52 daysto hatchat4  -12°C (Jackson 2002). Larvae are
approximately 8 mm long when hatched and swim in schools in open water. Populat ions normally

include at least 4 year classes.

The major threat to Clarence galaxias is predation and/or competition by brown and rainbow trout.
Other predatory introduced species such as redfin perch are also likely to be a threat if introduced
to the are a.

Clarence galaxias is not known from any areas containing brown trout, and its disappearance from

the Brown Marsh Creek type locality indicates that it cannot survive where trout become

established. Heavy predation on Clarence galaxias by recently introd uced rainbow trout has been
observed in Johnsons Lagoon. Johnsons, Clarence and Wentworth Hills lagoons are under particular
threat from illegal trout introductions, as they are attractive and relatively accessible lagoons. The

Dyes Marsh populationis als o under significant threat from brown trout invasion. The effectiveness

of a recently installed downstream barrier is yet to be proven and trout removal above it is

required.

Recommended TFA approach

Objective
The primary management objective for these sp ecies is to implement actions that will assist the
maintenance of populations throughout their range s, primarily through the maintenance of

potential habitat.
Range and habitat definitions

The potential range for the Swamp Galaxias is swampy areas and suit able streams surrounding
the Lake Pedder impoundment, a few streams draining to Lake Gordon near McPartlan Pass (part

of the Wedge catchment prior to flooding) and some small streams in the Huon River catchment

upstream of the Pedder impoundment. It does n ot include the main body of the Lake Pedder
impoundment or Lake Gordon.

Potential habitat for the Swamp Galaxias is slow  -flowing swampy streams with sandy or silty
substrate, ranging in size from large deep streams to small runnels.
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The potential range of the Clarence Galaxias is the catchment of the lakes and other waterbodies
where the species is known to occur  (except where a specialist advises that part of the catchment
is not important to the species).

Potential habitat of the Clarence Galaxias is all high altitude lake, marsh and stream habitats.
Deep pools are preferred although fish may spread into other areas when water levels are high
enough.

Summary of proposed d  ecision pathways to use in the draft TFA

The decision -pathway and management actions r ecommended to meet the objective for the
species are summarised below. For details of the final draft pathways and actions used in the
development of the draft web -based tool see Background document 3.

Swamp Galaxias

Of the distribution described above, o nly part of the catchment of the original Wedge River lies
within areas potentially subject to any form of forestry operations ( State Forest land tenure in
part). The majority of the catchment on State Forest is informally reserved, inaccessible, or non -

commercial vegetation types with only a small proportion coded for potential production forestry

(as specialty timbers production only i.e. selective harvesting with special conditions). It is noted

that the Recovery Plan for threatened galaxiid species does not highlight forest management as a
threatening process to the species.

Given the low likelihood of forestry activities being undertaken in the range of the Swamp Galaxias,
case-by - case advice for any activities (including road construction, quarry opera tion, native forest
silviculture and plantation establishment) is warranted.

Clarence Galaxias

Forestry activities are undertaken within the range of the Clarence Galaxias, the majority being

selective harvesting of dry forest types. In the past, surveys h ave been required for some proposed
FPPs (depending on the part of the potential range of the species the proposed FPP is within).

While some proposals have been progressed subject to the provisions of the Forest Practices Code
modified streamside reserve s have been applied on a case  -hy-case basis, usually following a site
assessment. Part of the potential range on private property has now been reserved through the

Tasmanian Land Conservancy (Skullbone Plains area).

Given the small number of FPPs likely to be proposed within the range of the Clarence Galaxias,
case-by - case advice for any activities (including road construction, quarry operation, native forest
silviculture and plantation establishment) is warranted.

SADDLED GALAXIAS ( Galaxias tanycephalus )
ARTHURS PARAGALAXIAS ( Paragalaxias mesotes )
GOLDEN GALAXIAS (  Galaxias auratus )

Previous TFA approach

All three species were included within Orhreatened Stream Fish Species g with several
recommendations delivered via several decision -pathways based on se  veral factors only partly
applicable to each of the species. For example, the pathways included reference to Special

Management Zones, which only exist for the Golden Galaxias (all State Forest in catchment of
lakes supporting the species, so not particula rly relevant to site  -specific management). Stream
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class was also an important component of the pathways. However, all three species are essentially

lake -bound (with only minor occurrences in feeder drainage features, but still very closely

associated with  the lakes rather than typical streams) so the stream -based management was not
particularly relevant.

Background information

Distribution, habitat, threats and management considerations
[Information from Recovery Plan, citations removed]
Saddled Galaxias

The saddled galaxias is endemic to Tasmania. It occurs only in Woods Lake and Arthurs Lake on

the Central Plateau. The species is abundant in Woods Lake and less common in Arthurs Lake. It

has been suggested that the high water clarity, low planktonic produ ctivity and large trout
population in Arthurs Lake results in greater trout predation and less larval recruitment. In

comparison, Woods Lake is usually very turbid, which may reduce predation by trout, and the

higher plankton productivity may increase recr uitment of larvae into the adult population. Habitat
critical to survival is all the areas where the species occurs i.e. Woods Lake and catchment

upstream of the dam and Arthurs Lake and catchment upstream of the dam.

The saddled galaxias is mainly lacustr ine with only a few individuals found in the lower reaches of
inflow streams. Within the lakes adults can be found in areas where rocks and aquatic vegetation
provide shelter. Larvae and juveniles form schools in open water.

Saddled galaxias feed mainly on crustaceans (benthic and planktonic) and some aquatic insects are
also eaten.

There appears to be an extended spawning season from late winter to autumn. Pelagic larvae are

found in Woods Lake all year round, with a peak in spring - summer. Recruitmentap  pears to be
variable between years. A large number (800 -5400) of small eggs (1.5 mm water hardened) are
produced. In contrast to most other galaxias, the eggs are not strongly adhesive. The spawning

site in the wild has not been found and the eggs may be s cattered rather than laid in adhesive
clumps. Atrtificially fertilised eggs took 19 - 24 days to begin hatching at 100C (Jackson 2002). Most

of the population consists of fish less than two years old, with few larger specimens found,

particularly in Woods Lak e.

Arthurs Paragalaxias

The Paragalaxias genus is endemic to Tasmania. Arthurs paragalaxias occurs only in Woods Lake
and Arthurs Lake on the Central Plateau, a distribution it shares with the saddled galaxias. It has

also been recorded from the artificial canal which carries water from Arthurs Lake to Great Lake.
Arthurs paragalaxias has not been collected recently from Woods Lake despite several years of
intensive sampling. In August and November 2002, 174 individuals collected from Arthurs Lake

were rele ased into Woods Lake to try to re - establish the population there. Habitat critical to
survival is all the areas where the species occurs, i.e. Woods Lake and catchment upstream of the
dam and Arthurs Lake and catchment upstream of the dam.

Arthurs paragala xias is a lacustrine species and inhabits rocky and macrophyte -covered areas
around the lake shores. It has also been collected in fyke nets at depths of 4 -5 min Arthurs Lake
indicating that it probably occurs throughout the lake.

The diet of Arthurs para  galaxias consists of a range of aquatic animals including insect larvae and
crustaceans. Little is known of the species6 |ife histor
September. Eggs and milt have been stripped from ripe fish in early November and s everal of the

eggs hatched 25 days later. Larvae were approximately 9 mm long soon after hatching, and were
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distinctly stouter than larvae of saddled galaxias. Larvae have never been collected in the wild.
There are 3 -4 size classes present in the Arthurs Lake population.

Golden galaxias

The golden galaxias is endemic to Tasmania. It occurs naturally only in lakes Sorell and Crescent
and associated streams and wetlands on the Central Plateau. It is common in both lakes but is
much more abundant in Lake Cres cent, at approximately ten times the density found in Lake
Sorell. In recent years two small refuge translocated populations have been established in farm
dams in the Clyde River catchment. Habitat critical to survival is all areas where the species
natura lly occurs, i.e. Lake Sorell, Lake Crescent and their catchments upstream of the Lake
Crescent screens.

The golden galaxias is primarily a lake -dwelling species that prefers still or gently flowing waters.
Adult fish prefer rocky lake shore habitat and to a lesser degree, marsh habitat. Juvenile fish live in
open water until 4 -5 months old (40 mm in length) and then move to the inshore benthic habitat.
Wetlands adjacent to the lakes are thought to provide an important nursery area for juvenile fish,

but are available only when they contain water.

Adult golden galaxias feed on aquatic and terrestrial insects, small aquatic crustaceans and

molluscs. Larvae feed on plankton and small insect larvae in the water column. Spawning occurs in

late autumn to winter, i n contrast to most other entirely freshwater or landlocked galaxias species

which spawn in spring. Eggs are small (1.5 mm) and adhere to rocky substrate or aquatic

vegetation and appear scattered rather than laid in clumps. A large number of eggs are produ ced,
around 1 000 -15 000 depending on the size of the female. Males mature in their first year (when

>50 mm in length), and females in their second year (when >70 mm in length).

Most of the population lives for 3 -4 years, although some live for more than 6 years. Newly
hatched larvae are 5 -6 mm long and pelagic.

Golden galaxias currently remains abundant despite being a major food item for trout. Brown trout

in Lake Crescent feed almost exclusively on golden galaxias. The difference in density of golden

gal axias between lakes Crescent and Sorell is thought to be due to the difference in trout

populations: Lake Sorell has good trout recruitment producing a large population of medium -sized
trout, so that high levels of predation from adult trout and competitio n from juvenile trout are

likely. In comparison, Lake Crescent has poor recruitment, resulting in fewer larger trout and

therefore lower predation and competition.

Threats and management considerations

Saddled Galaxias

Both of the lakes in which the saddle d galaxias occurs were natural lakes that were inundated by
dams constructed by Hydro Tasmania. Brown trout are abundant in the lakes and have been

present for more than a century. They predate heavily on saddled galaxias and although this
potentially limi  ts the abundance of saddled galaxias, it is apparently sustainable as the galaxias
remain common. The species is absent from two small lakes above Arthurs Lake which contain no

refuge habitat, but also occasionally have very low water levels and are isolat ed from

recolonisation from Arthurs Lake by a small metal weir. The possibility of introduction of additional

introduced fish species poses an ongoing threat to the saddled galaxias. European carp ( Cyprinus
carpio ) are present in lakes Crescent and Sorell 8 km west of Woods Lake, and redfin perch ( Perca
fluviatilis ) are abundant in Lagoon of Islands 2 km to the south -west.

This risk can be reduced through increasing public awareness of the impacts, but cannot be fully
eliminated at present. There is an addi tional risk of unwanted introductions through stocking of
Woods Lake with  wild -caught elvers for commercial eel fishing purposes, as these stocks have
potential for being contaminated with other native or pest species.
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Deteriorations in water quality and h abitat availability are also of concern. Both lakes are subject to
manipulation of water levels, Arthurs Lake for hydro power generation and Woods Lake for

irrigation supply. Woods Lake has experienced high turbidities and nutrients when the lake has

been drawn down and receives high nutrient inputs from Ripple Creek diversion. High turbidities

may damage fish gills, affect fish feeding and affect the algal -based food chain. Drawdowns also
dewater saddled galaxias habitat and if eggs are laid in shallow wat er they are particularly
vulnerable.

Construction of Arthurs Dam has fragmented the two populations, previously connected by flow
from Arthurs Lake to Woods Lake via the Upper Lake River. It is likely that the majority of saddled
galaxias movement was in a downstream direction. The dam, constructed in 1965, totally blocks
flow under normal conditions.

Arthurs Paragalaxias

Threats to the species are the same as those applying to the saddled galaxias. Changes in Woods

Lake are of particular concern as the spe cies has not been collected there since approximately

1995 despite intensive sampling from 1998 - 2002. The cause of this decline is not known. It may
relate to a fairly recent event, such as the large drawdown in 1995, or longer term changes since

impound ment of Woods Lake for irrigation supply in 1962. The lake is prone to periods of high

turbidity and nutrients, caused by wind -driven suspension of sediments, with the risk directly

related to lake level. Damage to fish gills, changes to feeding behaviour, changes to the algal -
based food chain, and loss of macrophytes may result.

Low water levels also dewater galaxiid habitat and as Woods Lake has a gently sloping bed, a slight

drop in water level results in exposure of a large width of shoreline. This redu ces the area of rocky
refuge habitat and may therefore result in increased predation by trout. The life history of Arthurs
paragalaxias is poorly known but other paragalaxias lay eggs under rocks in shallow water, where

they are vulnerable to drying out if water level drops at a critical time. Most of the population may
spawn only once or twice, therefore failure of recruitment for a year is likely to severely reduce the

adult population.

The two populations were fragmented by construction of Arthurs Dam in 1965, which totally blocks
flow from Arthurs Lake to Woods Lake under normal conditions. Movement of fish would probably
have been in the downstream direction.

Introduced brown trout have probably been in Woods and Arthurs lakes for more than 100 years.
They are | ikely to prey on Arthurs paragal axias and
species nevertheless remains common in Arthurs Lake.

Golden galaxias

The lakes occupied by golden galaxias are managed for irrigation and town water supply as well as
maintaining a trout fishery. Dry conditions for several years and low lake levels have caused

deterioration in habitat quality and availability. Water quality has declined, particularly with

increased turbidity, which may damage fish gills, affect feed ing and decrease the abundance of

aguatic macrophytes. Golden galaxias habitat has been lost due to the drying out of large areas of

shallow lakeside marshes and inflow streams, and exposure of rocky shore habitat.

Draining and grazing of wetlands around t he lakes threatens the golden galaxias by damaging and
reducing the availability of wetland habitat.

European carp (  Cyprinus carpio ) have been present in both lakes since at least the early 1990s. An
eradication program has greatly reduced their numbers so they are not believed to be affecting
golden galaxias. However, if carp were to become abundant then competition for space and food

and likely macrophyte destruction could impact on golden galaxias. Another non -indigenous fish
occurring in both lakes is t he native common jollytail ( Galaxias maculatus ), thought to have been
accidentally introduced. It does not appear to have established breeding populations but if
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established could compete for food and habitat. The lakes are also at risk of other undesirabl e
species being introduced deliberately or accidentally, with the piscivorous redfin perch ( Perca
fluviatilis ) a particular concern. There is an additional risk of unwanted introductions through

stocking of the lakes with wild -caught elvers for commercial eel fishing purposes, as these stocks

have potential for being contaminated with other native or pest species.

Golden galaxias populations have recently been partly fragmented by the construction of carp
containment screens on the canal through which Lake Sorell flows into Lake Crescent. The 5 mm
mesh prevents movement of all but very small galaxias downstream, and no fish can move up from

Lake Crescent to Sorell.

The implications for species genetic structure are not known, and the ability to recolonise if either
population suffered a decline is greatly reduced. Carp containment screens on the outflow of Lake

Crescent have also prevented galaxias utilising downstream habitats and recolonising rehabilitated
downstream marshes.

Additional management informati on

The following is particularly relevant to the management of the Golden Galaxias but the principles
are also likely to be applicable to the species occurring on Woods and Arthurs lakes.

There is a Water Management Plan for lakes Sorell and Crescent (DPIP WE 2005), extracts of which
are copied below.

Aim and objectives of the Plan

The aim of the Plan is to establish and implement a sustainable, efficient and balanced
management system for the water resources of Lakes Sorell and Crescent that
recognises the needs of all Water Users and the environment.

The objectives of the Plan, including the environmental objectives, are to manage the
|l akesd6 Water Re@i me so as to

(a) ensure that water quality, principally turbidity, is maintained at levels necessary to
facilitate growth of aquatic plants and maintain a healthy ecosystem in the lakes;

(b) maintain the health and population of the endemic native fish golden galaxiid
(Galaxias auratus ) which is a listed threatened species;

Objective (b): maintain the health and population of the endemic native fish golden
galaxiid (_Galaxias auratus ) which is a listed threatened species

The water quality provisions as described above are also the primary basic

requirements for sustaining the golden galaxiid population in the | akes (Hardie 2003a).
Good water quality leads to a healthy diverse range of habitats and sustainable food
sources.

An additional highly significant factor in Lake Crescent however, is that the available
spawning habitat for the galaxiid is limited when the lake is at low levels. The scientific
studies in Lake Crescent have identified a Critical Minimum Level below which the last
remaining suitable habitat for the fish to spawn, the rocky shore, becomes dewatered
(Hardie 2003a). When the habitat is not avalil able the fish will not spawn and with an
average life cycle of just 3 to 4 years, successive or even single seasons without
spawning could have severe ramifications for the health and survival of the species.
Spawning time for the galaxiid is typically Jul y and August so the timing of the
dewatering is an important factor.

The Plan recognises the specific elements of the risks to the golden galaxiid by
identifying the spawning period as the critical time during which this level must not be
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breached and by e nsuring that the level does not return into the critical zone for a
period of 4 years to coincide with the average life cycle of the fish.

There is also provision for temporarily raising the Critical Minimum Level in the
subsequent year to ensure that the lake is not maintained at unsustainable levels for
an extended period, and that conditions are improved as quickly as possible. There
appears to be adequate habitat available to the galaxiids in Lake Sorell at all lake
levels so there is no equivalent gala xiid management level in that lake (Hardie 2003a).

An additional environmental guideline for the protection of the galaxiids which is
applicable to both lakes provides that sudden large changes in water levels should be
avoided so that fish do not become s tranded in the wetlands and that their eggs are
not dewatered at critical times (Hardie 2003a).

There is a Catchment Management Plan for lakes Sorell and Crescent (Gudde 2004), extracts of
which are copied below.

Forestry

Due to the nature of the forest an d terrain, all forestry activities are selective logging

or thinning operations, with no clear -felling. These activities occur largely on private

land, although some logging has been carried out in the past in the State Forest on the

northern shore of Lake Sorell. Recent forestry operations have been located to the
south, south -east and north -west of Lake Crescent and to the east, west and north -
west of Lake Sorell.

The high altitude, low rainfall and generally poor ground make the establishment of

plantati ons unviable in the catchment. [This statement is out -of-date and the reader is
referred to recent cases before the Forest Practices Tribunal involving the proposed
conversion of previously selectively harvested native forest to hardwood plantation]

Potent ial impacts

Environmental impacts such as erosion and watercourse sedimentation are managed
under the Forest Practices Code , the Management Decision Classification system and
on State Forest the Mersey District Forest Management Plan 1999.

Native vegetatio n management

Objectives:

a) To protect water quality in the lakes from sediment and nutrient run - off.
b) To protect rare plant species and communities.

c) To protect the visual amenity of the lakes for recreational users.

Actions:

Public and private landow ners and managers are not to remove vegetation within 100
meters of the | akesd high water | evel, except where 1
bushfire hazard reduction, or in forestry operations.

Forestry operators agree to leave a buffer of 100 meters fr om the high water level of
the lakes, or in the case of the State Forest, between the Mountain Creek road and the
lake, except for safety purposes or bushfire hazard reduction.

Recent information on the management of the Golden Galaxias in the catchment of Lake Crescent
is also held by the Forest Practices Authority, specifically case files before the Forest Practices

Tribunal related to the proposed conversion of previously harvested and unharvested areas of

native forest to hardwood plantation. Due to the complexity of the information and the decisions by
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the tribunal, the information is not re -presented here. In summary, however, the consequence of
the cases was that it became clear that application of standardised operating procedures in relation

to fore stry activities were unlikely to be appropriate in the catchments of lakes supporting the

Golden Galaxias. As such, a case  -by-case approach is considered the most appropriate manner of
management. A similar approach is suggested for species from Woods and Arthurs lakes.

Recommended TFA approach

Management o bjective

The primary management objective for these species is to implement actions that will assist the
maintenance of populations throughout their range s, primarily through the maintenance of
potential habitat.

Range and habitat definitions

The potential range of the Saddled Galaxias is the catchment of the lakes and other waterbodies
where the species occurs (except where a specialist advises that part of the catchment is not
important to the species).

Potential habitat for the Saddled Galaxias is all waterbodies including streams and riparian
vegetation (including lakeside vegetation).

The potential range of the Arthurs Paragalaxias is the catchment of the lakes and other
waterbodies where the species occurs (except where a specialist advises that part of the catchment
is not important to the species).

Potential habitat for the Arthurs Paragalaxias is all waterbodies including streams and riparian
vegetation (including lakeside vegetation).

The potentia |range of the Golden Galaxias is the catchment of the lakes and other waterbodies

where the species occurs (except where a specialist advises that part of the catchment is not

important to the species). The range boundary includes the catchmen ts of transl ocated populations
on private property.

Potential habitat for the Golden Galaxias is all waterbodies including streams and riparian
vegetation (including lakeside vegetation).
Summary of proposed d  ecision pathways to use in the draft TFA

The decision -pathw ay and management actions recommended to meet the objective for the
species are summarised below. For details of the final draft pathways and actions used in the
development of the draft web -based tool see Background document 3.

The only decision -pathway proposed is based onthe potential range . If outside the potential range
(catchment), no special management actions will be needed. If within the potential range
(catchment), case -by-case advice is recommended, irrespective of the proposed operation type.

If an FPP is proposed near a translocated population, case -by - case advice would be required,
involving liaison between the landowner, IFS and DPIPWE

References (see also General References)

Department of Primary Industries, Water and the Environment (DPI WE) (2005). Lakes Sorell and
Crescent Water Management Plan . Department of Primary Industries, Water and the
Environment, Hobart.
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GREAT LAKE PARAGALAX |AS ( Paragalaxias eleotroides ) & SHANNON PARAGALAXIAS
( Paragalaxias dissimilis )

Previous TFA approach

Both species could be accessed via the selection of the individual species but a single
recommendation was delivered with no decision -pathways. The recom mendation was grouped with
Great Lake Invertebrates.

The wording of the recommendation was:
Forest Practices Code provisions for stream protection must be applied.

In addition to maintain the habitat quality of any known localities downstream in Great Lake
it is recommended that the riparian vegetation within a minimum of 10 metres of a class 4
stream, particularly the understorey, be retained intact wherever possible.

In addit-compe®i management should aim to mini mioffe sedin
into drainage lines to further reduce the impact of the operation on any known localities

downstream. This is particularly important where a high percentage of the head -water
streams in a particular catchment have already been disturbed or are to b e disturb ed in any
one year.

Background _information

Distribution, habitat, threats and management considerations
[Information from Recovery Plan, citations removed]

The Shannon Paragalaxias is endemic to Tasmania. It occurs only in Great Lake, Shannon Lagoon
and P enstock Lagoon on the Central Plateau. Shannon and Penstock lagoons are artificial
impoundments downstream from Great Lake, and their populations are likely to be derived from

Great Lake. Habitat critical to survival is all areas where the species occurs, i.e. Penstock Lagoon
and catchment upstream of the dam (42 °060S °48650E), Shannon Lagoon and ca
upstream of thedam (42 °0. 6 6 S°4U4 ® 6E), and Great Lake and catchment

(41°590S °446E) and the Li atamesSedadadEd!l (41

Shannon Paragalaxias occurs around the rocky margins of Great Lake and in the macrophyte beds
of Penstock Lagoon. It is also abundant in the submerged algal (charophyte) beds of Great Lake to
the maximum sampled depth of 7 m.

Management of water levels o f Shannon Lagoon and Great Lake for hydro - electricity generation
causes fluctuations in habitat quality and availability, particularly for the largest population in Great

Lake. Penstock Lagoon is no longer used for power generation. Raising of the level of Great Lake
several times in the 1900s has had major effects on the previously shallow lake habitat,

particularly with loss of the dense macrophyte beds. The rocky shallows occupied by Shannon
Paragalaxias are subject to dewatering and the known spawning s ites are within this area, although
deeper areas have not been surveyed for eggs. Most of the lake bed at greater depth is soft

sediment, which is poor fish habitat. The other important habitat, the algal beds in Great Lake, are

also vulnerable to degradat  ion by rapid and/or extensive water level fluctuations which can cause
dewatering, erosion or light deprivation. There is no lake level agreement constraining levels of

Great Lake and the level may vary over the operating range of 21 -34 m. Extremely dry co  nditions
in 2002 resulted in a large drop in lake level and loss of the majority of algal bed area. The effect

of this on galaxiid populations is not known.
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A project designed to improve the water quality of Shannon Lagoon for angling purposes has been

pro posed. Planned works include reducing sediment -laden runoff to the lagoon and raising the
water level. The resulting reduced turbidity may have a detrimental effect on the galaxiids by

increasing trout predation. However, additional rocky refuge habitat ma y become available if the
level is raised. The trout stocking regime for the lagoon is also being reviewed by the IFS with

large numbers of adults and fry stocked in 2001.

There is a possibility that redfin perch have reached Great Lake, from a small inflo wing dam at
Miena. As yet their presence has not been confirmed. From Great Lake the species is likely to reach
Shannon and Penstock lagoons via connecting canals, if they can survive passage through the

Miena dam outlet valve. Redfin are an aggressive pis civore and likely to have a major impact on
the small galaxiids of Great Lake. Also present in all Shannon paragalaxias localities are brown and
rainbow trout, introduced in 1870 and 1910. Trout are known to prey on Shannon paragalaxias and

may limitits a bundance although the species has remained common.

Another potential threat is interactions (e.g. hybridisation or competition) with other non -
indigenous fish species introduced to Great Lake through hydro -electric canals. Field survey has
found that Arthu rs paragalaxias and saddled galaxias are present in the canal through which water

is pumped from Arthurs Lake to Great Lake, although it is not known whether these species can

survive passage through the Todds Corner power station before it discharges into Great Lake.

The Great Lake paragalaxias is endemic to Tasmania. It has the same distribution as Shannon
paragalaxias, occurring only in Great Lake, Shannon Lagoon and Penstock Lagoon on the Central
Plateau. Habitat critical to survival is the same as for Shannon paragalaxias. The species occurs in
the rocky shallows and algal beds around the shores of Great Lake, sheltering under rocks and

vegetation. It is less abundant than the Shannon paragalaxias.

Although it was thought to be more abundant at depth, i t was not found in recent surveys of algal
and rocky habitats from 1 -7 m depth. Its habitat preferences in Shannon and Penstock lagoons

have not been determined. It is largely benthic in habit, unlike the more mid -water Shannon
paragalaxias. Threats to the Great Lake paragalaxias are similar to those of the Shannon
paragalaxias as they occupy the same localities and share the rocky shore and algal bed habitat.

The habitat requirements of the Great Lake paragalaxias are not well understood as the spawning

site is not known and the species may be more common at greater depths than have been

sampled.

Recommended TFA approach

Management o bjective

The prima ry management objective for these species is to implement actions that will assist the
maintenance of popul  ations throughout their range s, primarily through the maintenance of
potential habitat.

Range and habitat definitions

The potential range of the Great Lake Paragalaxias is the catchment of the lakes and other
waterbodies where the species occurs (except wh ere a specialist advises that part of the catchment
is not important to the species).

Potential habitat for the Great Lake Paragalaxias is all waterbodies (including streams ) and
riparian vegetation (including lakeside vegetation) within the potential rang e of the species

The potential range of the Shannon Paragalaxias is the catchment of the lakes and other
waterbodies where the species occurs (except where a specialist advises that part of the catchment
is not important to the species).
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Potential habitat for the Shannon Paragalaxias is all waterbodies  (including streams ) and riparian
vegetation (including lakeside vegetation) within the potential range of the species

Summary of proposed d  ecision pathways to use in the draft TFA

The decision -pathway and m anagement actions recommended to meet the objective for the
species are summarised below. For details of the final draft pathways and actions used in the
development of the draft web -based tool see Background document 3.

The first decision -pathway should be based on the potential range. If outside the potential range
(catchment), no special management actions will be needed. If within the potential range
(catchment), the next decision - pathway is reached.

The operation type options required will be: (1) con version of any vegetation type to plantation;
(2) management of existing plantation (there may not be any plantations currently within the
catchments but including a simple recommendation does not cause any technical issues); (3) any
form of native forest silviculture; (4) roading; (5) quarry.

Note that the recommendations provided below include Great Lake Invertebrates due to similar
distributions, habitat and management requirements.
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INVERTEBRATES 1 BUTTERFLIES AND MOTHS

TASMANIAN CHAOSTOLA SKIPPER (  Antipodia chaostola subsp. leucophaea )

Previous TFA approach

The Chaostola Skipper was included in the TFA in a simplified decision - pathway format relying on
the concept of an operation area being dvithin the catchment  6of a known locality for the species or
the identified presence of Gahnia radula .

Background _information

Conservation status
TSPA: endangered; EPBCA: Endangered
Distribution and habitat

The Chaostola Skipper,  Antipodia chaostola  subsp. leucophaea , is endemic to Tasmania. It is

known from fi ve &olonies 6(locations) in the east and southeast of the State in mainly near -coastal
lowlands (TSS 2006). Sites include Freycinet Peninsula, Little Swanport, Coningham, Peter Murrell

Reserve and Hawthorn Drive (Kingston) and Knocklofty. These colonies a re discrete and well

defined in extent (P. Bell pers. comm.). There are also a number of sighting type records, mostly

historical, and possibly of only flying adults rather than colonies defined by the presence of larvae.

Sightings (but not colonies) inclu de Hop Pole Bottom, Mt Nelson, Bicheno, Huonville and Snug.

The species distribution is severely fragmented as most populations are small and isolated, with
limited areas of suitable habitat present between populations (P. Bell pers. comm.). The Chaostola
Skipper is probably a powerful flyer and may be able to travel 10s of kilometres in a flying season;
however there is no specific evidence available on the species with respect to its capacity for
dispersal (P. Bell pers. comm.). Despite this flying abilit y, it is unlikely that the species could
successfully move between known colonies due to large expanses of unsuitable habitat (P. Bell
pers. comm.).

The Chaostola Skipper has been found in several vegetation types. At Sheppards Hill, Coningham

the habitat is a mosaic of heathland, heathy woodland and dry Eucalyptus amygdalina  and E.
tenuiramis forests on a sandstone substrate. At Little Swanport the habitat is dry sedgy/grassy

woodland and forest dominated by Acacia mearnsii , and Eucalyptus globulus forest on sandstone
and dolerite slopes. Sites at The Hazards in Freycinet National Park include heathland and E.
tenuiramis forest/woodland, both vegetation types occurring on granite.

The larvae of the Chaostola Skipper are known to feed nocturnally and rest by day in a conical
shelter on the food plant ( Gahnia ). The shelter is formed by joining several leaves with silk. The
entrance is located at the bottom of the shelter and the larva rests with its head downwards.

Pupation occurs in the shelter with the head oriented downwards (TSS 2006).

Adult Chaostola Skippers mate and lay eggs during their flight period between October and

December. Eggs are laid on the sedge Gahnia and once hatched from the eggs; larvae feed and

shelter on this food plant. Both Gahniarad ula (thatch sawsedge) and  G. microstachya (slender

sawsedge) have been recorded as food plants for this species in Tasmania (TSS 2006). Agriculture

and urbanisation have drastically reduced the distribution and abundance of Gahniaradula in

Tasmania. TheC haostol a Skipperds reliance on them for providin
stage renders it highly vulnerable to a decline in the abundance and distribution of these food

plants.
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Gahnia grandis  has also been recorded as a food plant for the species (e.g. Coningham), but only
where G. grandis is found co -occurring with  G. radula (P. Bell pers. comm.). Additional species of
Gahnia known to occur in Tasmania, including G. grandis (cutting -grass) and G. sieberiana (redfruit
cutting -grass), have been reco rded as food plants for the mainland subspecies Antipodia chaostola
subsp. chaostola and A.c. subsp.chares (TSS 2006; Braby 2000), and are also used by other

butterfly species in Tasmania so may possibly be host species. Evidence for this theory may also

come from the fact that G.radula and G. microstachya are absent from the Hop Pole Bottom area

(G. grandis is the most prevalent species in this area) so if the single flying adult observed in this

area represents part of a breeding subpopulation, it must be using another species of Gahnia such
as G. grandis .

It should be noted that Gahniaradula and G. microstachya have significantly wider distribution sin
Tasmania than the presently understood distribution of the Chaostola Skipper. G. microstachya
largel y occurs on granitic substrates on the east and northeast coasts but can extend 10s of

kilometres inland but the Chaostola Skipper has only been recorded from Freycinet Peninsula

(colonies) and Bicheno (historic sighting). G. radula occurs from the Huon -Channel area through to
the mid north coast, mainly in near -coastal areas but the skipper has a highly fragmented

distribution that is well inside the extent of the potential habitat distribution. These facts are noted

because in recent times, surveys have b een recommended in the range of G. radula but outside

the current known distribution of the skipper, and all have been unsuccessful (e.g. Falmouth,

Scamander, The Gardens, etc.).

The adult flight period is from October to December, which is relevant to the conservation
management of the species because sightings/captures of adults are extremely rare and survey
relies on assessment of the distinctive larval shelters (P. Bell pers. comm.).

Threats and management considerations

The species has not been well su rveyed (P. Bell pers. comm.). In 1992 a survey was conducted

that only targeted known sites (Neyland & Bell 2000). In the early 2000s survey effort targeted

around Little Swanport, Freycinet Peninsula and St Helens with two new sites being located at Littl e
Swanport and within the Freycinet National Park near Coles Bay (TSS 2006). Additional surveys

have generally been targeted surveys of potential habitat associated with development proposals

(e.g. forest practices plans, residential subdivisions farm dams ). Several other surveys have

focused on historically known populations mainly in the Hobart area (P. Bell pers. comm.).

The population is experiencing a downward trend, which is predicted to coincide with European

settlement and the progressive clearing o f potential habitat especially in near -coastal areas. Both
the decrease in potential habitat (e.g. expansion of residential areas in near -coastal areas) and the
increase in threats to the species (e.g. inappropriate fire management and grazing frequency) a re

presumed to result in a reduction in the number of colonies and hence population size. Habitat
clearing has also potentially reduced the effectiveness of dispersal between colonies (P. Bell pers.
comm.).

Whilst the Chaostola Skipper is the only member o fits genus ( Antipodia ) that occurs in Tasmania,
identification of this species requires specialist expertise. It is difficult to distinguish from other

genera, also commonly known as skippers, due to differences being based on relatively unapparent

anatom ical features such as the form of the antennal club, the relative length of the labial palp,

and the length of the patch of sex scales. The male and female genitalia, larval and pupal

morphology, and general biology are also distinct (Braby 2000).

The most easily distinguished characteristic of the Chaostola Skipper in Tasmania is that, in
contrast to other genera, the entrance of the shelter the larva forms (from the leaves of its food

plant) is located at the bottom with the larva resting head downwards ( Braby 2000). With
experience and appropriate training, detection of these distinctive larval shelters is a relatively
simple exercise in close -to-the -ground hand searching of clumps of Gahnia . The larvae also make
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distinctive chewing patterns, usually at t he tips of the leaves above the larval shelter, which are
also relatively easy to detect.

The Chaostola Skipper may be surveyed during its flight period (October to December) on warm

sunny days with little or no wind (Neyland & Bell 2000). Areas containing suitable habitat should be
targeted. However, even in large areas of suitable habitat the species can be patchily distributed

and restricted to small discrete sites. This leads to the possibility of spending many hours searching

without any positive resul  ts (Neyland & Bell 2000). Atkins (1984) also describes the Chaostola

Skipper as being  @enerally very scarce and local O6and also notes that adults are rarely observed.

Threatened Species Section (DPIPWE) has developed a searching technique for the larval s tages of
the Chaostola Skipper. Areas containing suitable habitat are targeted and the species is then

identified by its characteristic larval/pupal shelter. This technique is particularly useful as it can be

carried out at any time of the year due to the long larval stage of the species (up to 20 months) (P.

Bell pers. comm.).

Three main threats to the Chaostola Skipper have been identified.

Land clearance and Habitat Degradation

Urbanisation and the associated pressures this brings to native vegetation re mnants have probably
been the major cause of local extinction of the Chaostola Skipper, particularly in and around Hobart

in southeast Tasmania. Roadside and fenceline stands of Gahnia radula indicate that the plant was
once extensively distributed through out the Acton and Sandford area in southeastern Tasmania.

This area is now subdivided into small residential blocks (Neyland & Bell 2000). Agricultural

development has also contributed to a decline in the extent and quality of Chaostola Skipper

habitat. Th e clearance of lowland coastal vegetation supporting Gahnia radula and G. microstachya
continues along the east coast of Tasmania (TSS 2006). Other coastal developments (e.g. resorts

in the Freycinet/Swansea areas) have probably contributed to the reductio n of potential habitat.

Fire

Sever al aut hors have suggested that-stbeef€bdiaosdospeSkeppe
2006; Sands & New 2002). Therefore, its relationship with fire is a major gap in the ecological

knowledge required for developing inf ormed prescriptions for conservation management (TSS

2006; Sands & New 2002). Observations on mainland Australia suggest that Antipodia chaostola is

most abundant a few years following fire. Further, in the absence of fire, scrub vegetation appears

to disp lace open vegetation supporting Gahnia microstachya . This is most noticeable in the

Freycinet National Park (TSS 2006). Furthermore, fire may result in local extinction of the small,

discrete colonies often formed by this species (P. Bell pers. comm.).

Forestry practices (excluding land clearing)

Parts of the predicted range of the species occur in areas suitable for forestry activities, usually
native forest silviculture, although in more recent times also plantation establishment. At least one
colony (nea r Little Swanport) was subject to a proposal for land clearing/selective logging.

Reasons for changes to TFA

The concept ofa @&@atchment 6to a mobile species such as a skipper butterfly is nonsensical in many
respects and requires updating. Also, new infor mation on the species has added an additional food
planti.e. Gahnia microstachya. @ The BVD database currently defines potential habitat as ®ry forest
with Gahnia radula at low altitude & This habitat description is out -dated and needs to be modified

to d@ry forest and woodland supporting Gahnia radula (usually on sandstone and other sedimentary
rock types) or  Gahnia microstachya (usually on granite -based substrates) & An elevation qualifier is
not necessary because of the required range boundary map (the d evelopment of which will

consider the distribution of the key larval food and shelter plants).
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The decision -pathways will rely on the creation of a range map that includes ore range 6(defined
as a buffer of 2 km centred on known sites) and dotential ran geb(an expert -designed boundary
considering the distribution of the larval food plants, Gahniaradula and G. microstachya ).

Recommended TFA approach

Management objective

The primary management objective for this species is to implement actions that will assist the
maintenance of populations throughout its range, primarily through the protection of known
colonies and the maintenance of potential habitat.

Range and habitat definitions
The corerange  of the Chaostola Skipper is a 2 km (radius) buffer centre d on the known sites.

The potential range of the Chaostola Skipper mirrors the distribution of Gahniaradula and G.
microstachya

Potential habitat for the Chaostola Skipper is dry forest and woodland supporting Gahnia radula
(usually on sandstone and othe r sedimentary rock types) or Gahnia microstachya  (usually on
granite -based substrates).

Summary of proposed d  ecision pathways to use in the draft TFA

The decision -pathway and management actions recommended to meet the objective for the
species are summaris ed below. For details of the final draft pathways and actions used in the
development of the draft web -based tool see Background document 3.

This species can be managed at two levels: (1) managing known sites and habitat around known
sites and (2) managin g potential habitat, based on a potential range map. The decision - pathways
will rely on the creation of a range map that includes core range and potential range

Any proposed FPPs outside the potential range will not require special management actions.

If the operation is within the core range, case - by - case advice will be needed if potential habitat is
present. If potential habitat is not present, no special management prescriptions will be required
unless the known site will be deleteriously affected by th e proposed operation.

Within the wider potential range, if potential habitat is present, site - specific management actions
will be needed, depending on the nature of the operation and the context of different habitat
elements.

It is noted that notification will be required for many areas of the State. However, a survey may

not necessarily be required, depending on the number of surveys already conducted in the vicinity:

DPIPWE is buildingup a  icture 6of negative sites and this can be used to inform manage ment
decisions on a case -by-case basis (P. Bell pers. comm.).

An issue that needs consideration is the ability of forest planners to identify Gahnia radula and
Gahnia microstachya . The current TFA includes an image of Gahnia radula but this is not sufficie  nt

to allow accurate identification. A caveat statement will need to be included on the dialog screens
of the decision -pathways to warn planners of the need to correctly identify potential habitat.

Within the potential range, if these habitat elements are present, it only indicates the potential for
the species to be present but because of the highly localised colony -based distribution, conducting
surveys is only rarely successful and the issue of dalse negatives 0Oor (egatives but still good
potential hab itat dare of concern. The type of operation proposed is likely to affect the degree of

potential disturbance to a patch of potentially suitable habitat. For this species, it is appropriate

that if potential habitat is identified from the proposed FPP area, that the next decision - pathway
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question relates to operation type, which should include (1) roading, (2) quarries, (3) native forest
silviculture (of any variety noting that even if clearfelling or more intensive forms of selective
logging such as seedtre e retention is performed, excluding habitat patches and protecting them
from disturbance including fire would usually be possible because of the forest type i.e. dry forest),
(4) plantation establishment.

For (1) and (2), roads, quarries and borrow pits sh ould avoid patches of potential habitat with any
part of such a feature being at least one average tree length away from the edge of the habitat

patch (the rationale for this is maintenance of the integrity of the understorey of the

forest/woodland support  ing the Gahnia species). For (3), exclusion of habitat patches within
Wildlife Habitat Clumps is suggested (but noting that low intensity top disposal burns and fuel

reduction burns are acceptable) for most cases where potential habitat is patchy. If poten tial
habitat is more extensive, referral to the FPA will be required to better design habitat retention. For

(4), case -by-case advice is probably warranted because retaining small habitat islands amongst a

sea of plantation is unlikely to result in the lon g-term viability of the patches (and may include
other activities such as ground and/or aerial spraying of pesticides). For all cases, where such

habitat retention is not possible and/or not desired, a specialist survey can be recommended but

the user of t he TFA should be warned of the strong possibility of a negative result still requiring the
application of management prescriptions.
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MARRAWAH SKIPPER ( Oreisplanus  munionga  subsp. larana )

Previous TFA approach

Not applicable (new inclusion). Species listed after development and release of previous TFA.

The BVD data base currently defines potential habitat as &edgeland dominated by  Carex appressa ;
forest or non -forest vegetation (mainly E. brookeriana wet forest or Melaleuca ericifolia swamp
forest) with an understorey either dominated by Carex appressa and/or with p atches of C.

appressa (as small as 20 square metres) o

Background information

Conservation status
TSPA: endangered; EPBCA: Vulnerable (added since Background Document 1, previously unlisted)
Distribution and habitat

Oreisplanus munionga  larana was firstr ecorded in 1961 (Couchman 1962) from a single site near
Marrawah. Neyland (1994) reports that Len Couchman and associates were actively collecting
butterflies in the late 1940s and 1950s but that between that period and his own surveys in 1993

little addit ional data was collected on Tasmanian butterflies apart from some incidental collections
made by Peter McQuillan. Couchman (1965) reported that further efforts to find the species away

from the original locality near Marrawah failed. Couchman & Couchman (1 978) postulated that
there may be other colonies of the species in the northwest but no further surveys are reported

until those of Neyland (1994), subsequently more formally published in Neyland (2001). Further
surveys of known sites and additional potent ial habitat were undertaken by Bell (2002) and there
have been miscellaneous surveys as part of other activities such as development proposals (Bell &
Miller 2005) and harvest operations (e.g. Fulford 2011). TSS conducted surveys of known sites and
potenti al habitat during 2008 (TSS unpubl. data).

The speciesd distribution is considered severely fragmen
the north coast near Ulverstone, a possibly extinct colony further west on the north coast at

Stanley and several s  ubpopulations between Marrawah and Temma, all of which are separated by

large expanses of unsuitable habitat (including large areas of developed pasture unlikely to ever be

suitable for the species). Distances between known subpopulations are approximately 1-16 km (in

the northwest) but greater than 80 km from the extant northwest colonies to the most easterly

colony at Penguin. There is no specific evidence available on the species with respect to its

movements and dispersal (P. Bell pers. comm.).

The like lihood of its current known distribution and/or population size being its actual distribution
and/or population size is moderately high. The recent discovery of the species at Penguin, some 77

km east of the nearest known site at Stanley, in an isolated pa tch of Carex appressa associated
with a proposed dam site on agricultural land, indicates that the species may be more widespread
along the Statef6s north coast. I't is also possible that

west coast between existi  ng sites and south of Temma (P. Bell pers. comm.). However, it is

considered unlikely that the species will be found in situations substantially different to those

already known (i.e. likely to occur in small habitat patches in relatively low numbers). Wit hout
dedicated surveys, it is also unlikely that new subpopulations will be found.

Oreisplanus munionga larana occurs in any vegetation types dominated by the native sedge Carex
appressa or with an understorey dominated by C. appressa . All sites are atlo  w altitudes (c. less
than 50 m a.s.l.) and most are in very near -coastal areas. Habitat varies from highly disturbed

dairy grazing ground with remnant patches of C. appressa toopen C. appressa sedgeland patches
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in natural (e.g. amongst undisturbed native vegetation types) and more artificial (e.g. along

cleared easements such as drains, powerline easements, old tram lines) situations to dense and

scattered swards of C. appressa in more dense vegetation types (such as Eucalyptus brookeriana
wet forest and  Melaleuca ericifolia  swamp forest of various types). Recent surveys by forest

planners have detected the species adjacent to and within Eucalyptus globulus  plantations with an
understorey supporting Carex appressa (Fulford 2011).

The species is wholly relia  nt on vegetation supporting significant patches of the native sedge Carex
appressa , which is a colonising sedge species much favoured by disturbance (Neyland 1994). In

some places within the range of the butterfly, C. appressa is widespread but scattered ( e.g.
Welcome Swamp). However, wherever disturbance creates light gaps the plant flourishes until such

time that the shrub overstorey closes over the gaps again (Neyland 1994). Carex appressa can
form dense sedgelands (which themselves are not considered th reatened by State authorities) but

can also occur amongst other vegetation types, including Melaleuca ericifolia  swamp forest and
Eucalyptus brookeriana  wet forest, both of which are considered threatened by State authorities.

Oreisplanus munionga larana feeds exclusively on  Carex appressa (Cyperaceae), a distinctive,
yellowish, large (1 -1.5mtall) clump -forming native sedge (Neyland 1994; Bell 2002). The

mainland subspecies of the skipper has been recorded feeding on other cyperaceous species such

as Carex longebrachiata  (which is present in Tasmania, albeit as a rare species, although the

closely related C. iynx is widespread, however both species are largely absent from the current
distribution of the butterfly so are considered unlikely food sources for the Tasmanian subspecies)
and Scirpus polystachyus  (not present in Tasmania) (McQuillan 1994; Braby 2000).

The larva feeds at night on Carex appressa , resting by day inside a cylindrical shelter along the

lengths of the leaves (Braby 2000). Adults show a preference for feeding on everlasting flowers
(Asteraceae) in close proximity to the larval food plant (Braby 2000). Bell (2002) noted an
apparent particular liking of butterflies for the flowers of Cirsium arvense and Hypochoeris radicata

(both Asteraceae herbs/weeds).
Threats and management considerations

Bell (2002) cites cattle grazing and clearance of habitat as the two major ongoing threats to the
species but also refers to other more minor threats.

Loss of habitat (land clearing):

Clearing of native  vegetation to create intensively managed grazing ground has been extensive
within the range of ~ Oreisplanus munionga  and continued land clearance is one of the major
ongoing threats to the species.

Historically, the population near Stanley has been affected by land clearing and cattle trampling
between 1993 and 2002 such that the colony that was present is now presumed extinct (Bell
2002). There is potential for future land clearing at all subpopulations on private land.

Loss of habitat (forestry operations including land clearing):

Bel | (2002) notes forestry operations as a potential thr
Practices that maintain swards of Carex appressa within and adjacent to operation areas are

unlikely to be deleterious to the species , Subject to certain management prescriptions. Some forms

of forest practices have the potential to enhance habitat through canopy and understorey

disturbance that promotes colonisation and/or regeneration of Carex appressa (see discussion

under fire regim e below).

Inappropriate disturbance regime (slashing):

Several subpopulations are subject to regular slashing to maintain clear terrain for land
management purposes (Bell 2002). For example, habitat around the highway near the Welcome
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River crossing has be en cleared and is regularly slashed such that individual sedge tussocks are
less than 10 cm tall.

Inappropriate disturbance regime (weed invasion):

Bell (2002) notes that several subpopulations are affected by invasion by various weed species.

Inappropriat e disturbance regime (cattle grazing and trampling):

All subpopulations on private land, and several subpopulations on Crown land have been and

continue to be subject to inappropriate pressure from grazing cattle (Bell 2002). Cattle degrade

habitat through  eating of Carex appressa tussocks (virtually down to the ground), either

eliminating larvae/pupae in the process and/or making the tussock unsuitable as a shelter and food

site. Cattle also trample habitat, especially in open situations but also underneat h remnant stands
of scrub/trees, degrading habitat through destruction of tussocks, introduction and spread of

invasive weeds, and altering the composition of the understorey to favour exotic species such as

pasture grasses.

Inappropriate disturbance regim e (fire regime):

An appropriate fire regime (in terms of intensity, frequency and patchiness) is critical in

mai ntaining the s @aexappreséa bwailld) dnd there(is potential to eliminate the
butterfly from a site if fire is not managed appro priately (Bell 2002). Habitat at some

subpopulations appears to have been created by fire burning through stands of Melaleuca ericifolia
scrub/forest. High fire frequencies in and around the habitat at other subpopulations have assisted

the persistence of C. appressa . Habitat at one subpopulation was extensively and intensively burnt

in the winter of 2001 and Bell (2002) reports that the species is now absent from the site indicating

that perhaps the extensiveness of the fire (entire swamp burnt) and intens ity (not extinguished for
three days) caused the death of all larvae resulting in the apparent absence of the butterfly during

his survey.

Inappropriate disturbance regime (recreational):

One subpopulation within the Mt Cameron West Aboriginal Site may be vulnerable to heavy visitor
pressure because the suitable habitat occurs adjacent to the roads and visitor carpark (Bell 2002).

Dam construction:

One subpopulation was subject to an agricultural dam proposal (Bell & Miller 2005).

Neyland (1994) and Bell (2 002) provide details of appropriate survey methods. Neyland (1994)

undertook broad habitat assessments initially to detect potential sites for colonies, followed by

targeted searches of vegetation supporting Carex appressa along the coast from Stanley to T emma
(the then predicted range of the species). Counts of butterflies were only undertaken at the larger

colonies and only under suitable weather conditions (temperature greater than 18°C, winds below

ten knots). Bell (2002) used similar methodology reiter ating the importance of surveying in

appropriate weather conditions (not cold and/or windy) and at the right time of day (where

possible after 10am and before 5pm).

Neyland (1994) reports that the adults are easily observed in suitable conditions (i.e. at known
colonies or in potential habitat during the adult flight season in fine weather conditions), although

Braby (2000) notes that when resting, the underside wing pattern blends well against the

background vegetation. Adults are only detectable during th e brief flying season but Bell (2002)
recommends that surveys can target the distinctive larval/pupa shelters at other times of the year.

Adults of the species are unlikely to be confused with any other species by people familiar with
Tasmanian butterflies  (P. Bell pers. comm.). Some expertise and training is required to detect
pupal/larval stages and evidence of larval feeding, and to identify pupal/larval stages (if collected).
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Couchman (1962) notes that when compared with the typical subspecies munionga (from mainland
Australia), the differences in the Tasmanian subspecies are easily recognised.

Oreisplanus munionga larana has an annual life history with adult, egg, larval and pupal stages.

The adult flight period is mid January to mid February (McQuillan 1994). Eggs are laid singly on the
leaves of the larval food plant ( Carex appressa ). Eggs are deposited on the underside of the lower
half of the leaf, usually on green leaves but sometimes on dead brown leaves (Braby 2000). Larva

feed at night, resting by day inside a cylindrical shelter, constructed near the leaf tips or, in later

instars, about midway along the length of the leaves. Pupation takes place in the final shelter, the

head of the pupa oriented upwards (Braby 2000). Couchman (1965) collected a number of larvae
and pupae from Marrawah and found that pupation lasted from 14 to 18 days.

Neyland (1994) reported that adults were never observed before 10 am but on mild days (>18°C)

with light winds the butterfly was easily observed at most sites afte r 10 am. On cooler and/or
windy days the butterfly is more difficult to locate (Neyland 1994). Flight activity often ceases by

mid to late afternoon and adults can then be seen perched on clumps of the food plant (Braby

2000). Neyland (1994) notes that the species exhibited a marked tendency to fly into the wind and
would gather at the windward end of swamps and that on occasions appeared as though the entire
subpopulation had gathered around a specific area as there would be very few butterflies

throughout the rest of the area.

Reasons for change to TFA

New inclusion (for reasons stated above).

The species is not included in the current TFA however BVD database currently defines potential

habitat as d&edgeland dominated by = Carex appressa ; forest or non -for est vegetation (mainly E.
brookeriana wet forest or Melaleuca ericifolia swamp forest) with an understorey either dominated

by Carex appressa and/or with patches of C. appressa (as small as 20 square metres) 6 This habitat

description is essentially correc t, although it would exclude pasture sites being overrun with Carex
appressa , firebreaks being overgrown with Carex appressa , plantations with an understorey of
Carex appressa , and other swamp forest/wet forest types supporting Carex appressa as presently

described (including drains on edges of forest).

Recommended TFA approach

Management objective

The primary management objective for this species is to implement actions that will assist the
maintenance of populations throughout its range, primarily throug  h the protection of known
colonies and the maintenance of potential habitat.

Range and habitat definitions
The corerange  of the Marrawah Skipper is a 2 km (radius) buffer centred on the known sites.

The potential range of the Marrawah Skippr includes the core range and specialist -defined
extensions of the core range that may support the species based on habitat characteristics but are
as yet largely unsurveyed.

Potential habitat for the Marrawah Skipper is any vegetation type, including forest (native and
plantation) and non -forest native and non  -native types, with an understorey either dominated by
Carex appressa or supporting Carex appressa in patches (as small as 20 square metres).

Summary of proposed d  ecision pathways to use in the draft TFA
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The decisi on-pathway and management actions recommended to meet the objective for the
species are summarised below. For details of the final draft pathways and actions used in the
development of the draft web -based tool see Background document 3.

This species shoul d be managed at two levels: (1) managing known sites and habitat around
known sites (core range) and (2) managing potential habitat, based on a potential range map. The
decision - pathways will rely on the range map that includes core range and potential ran ge

Any proposed FPPs outside the potential range will not require special management actions.

If the operation is within the core range, case -by -case advice will be needed if potential habitat is
present. If potential habitat is not present, no special man agement prescriptions will be required
unless the known site will be deleteriously affected by the proposed operation.

Within the wider potential range, if potential habitat is present, site -specific management actions
will be needed, depending on the natu re of the operation and the context of different habitat
elements.

Notification will be required for areas within the potential range. However, a survey may not
necessarily be required, depending on the number of surveys already conducted in the vicinity:
DPIPWE is buildingup a  dicture 60of negative sites and this can be used to inform management
decisions on a case -by-case basis (P. Bell pers. comm.).

An issue that needs consideration is the ability of forest planners to identify Carex appressa . With
some training and experience, this is not anticipated to be a significant concern (P. Bell pers.

comm.) and it is noted that correct classification of many swamp forest communities requires a

similar knowledge. A caveat statement will need to be included on th e dialog screens of the

decision -pathways to warn planners of the need to correctly identify potential habitat.

Within the potential range, if these habitat elements are present, it only indicates the potential for

the species to be present but because of the highly localised colony  -based distribution, conducting
surveys is only rarely successful and the issue of dalse negatives 0or degatives but still good
potential habitat dare of concern. The type of operation proposed is likely to affect the degree of

potential disturbance to a patch of potentially suitable habitat. For this species, it is appropriate

that if potential habitat is identified from the proposed FPP area, that the next decision - pathway
guestion relates to operation type, which should inclu de (1) roading, (2) quarries, (3) native forest
silviculture (of any variety noting that even if clearfelling or more intensive forms of selective

logging such as seedtree retention is performed, excluding habitat patches and protecting them

from disturban ce including fire would usually be possible because of the forest type i.e. dry forest),

(4) plantation establishment, and (5) existing plantation management. Note that some sites

supporting or potentially supporting Oreisplanus munionga  are subject to for  estry operations that
do not fit into the usual image of clearfelling or selective logging but are modified forms of @ap
logging &in which commercial patches of timber amongst swampy ground are harvested.

For (1) and (2), roads, quarries and borrow pits s hould avoid patches of potential habitat with any
part of such a feature being at least one average tree length away from the edge of the habitat

patch (the rationale for this is maintenance of the integrity of the understorey of the vegetation

supporting Carex appressa ). For (3), exclusion of habitat patches within Wildlife Habitat Clumps is
suggested (but noting that low intensity top disposal burns and fuel reduction burns are

acceptable) for most cases where patches of potential habitat are just that, p atchy. If potential
habitat is more extensive, referral to the FPA will be required to better design habitat retention. For

(4), case -by-case advice is probably warranted because retaining small habitat islands amongst a

sea of plantation is unlikely to re sultin the long -term viability of the patches (and may include
other activities such as ground and/or aerial spraying of pesticides). For all cases, where such

habitat retention is not possible and/or not desired, a specialist survey can be recommended bu t
the user of the TFA should be warned of the strong possibility of a negative result still requiring the
application of management prescriptions.
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PTUNARRA BROWN BUTTERFLY ( Oreixenica  ptunarra )

Previous TFA approach

This species was previously included in the TFA, with recommendations centred on managing
native grasslands supporting known colonies or native grasslands with potentially suitable habitat
within the predicted range of the species. The latter sites, unless excluded from forestry activities,
usually requi red carefully timed surveys by specialists.

The previous TFA used the concept of an operation area being dwithin the catchment  6of a known
locality for the species.

Background _information

Conservation status
TSPA: vulnerable; EPBCA: not listed.
Distribut ion and habitat

The Ptunarra Brown Butterfly, Oreixenica ptunarra , is endemic to Tasmania and restricted to five
areas of the State: the Midlands, Central Plateau, Northwest Plains, Eastern Highlands and the
Central Plateau.

Throughout its range potential habitat includes mainly grassy Eucalyptus rodwayi , E. delegatensis ,
E. ovata and E. pauciflora forest/woodland and grassland, grassy shrubland and grassy sedgeland
dominated by Poa species (tussock grasses).

However, eucalypt -dominated vegetation types wh ere the species may occur should also include E.
gunnii (Middlesex Plains, Surrey Hills areas), E. viminalis (Midlands) and E. dalrympleana (Central
Plateau). Also the list of potential overstorey eucalypt species needs to include unidentified species

in d ieback areas of the Midlands (a vegetation type that is provided its own mapping unit under

TASVEG, Midlands woodland complex 9. Habitat can also include grassy Hakea microcarpa

shrubland and other shrubland/heathland with a high cover of Poa. The critica | factor is the

presence of Poa species, which is usually in excess of 25% cover.

The species is generally a montane to alpine species being restricted to sites above 400 m in

altitude (most above 600 m). It does not extend into the lowland plains of the M idlands, where it
may be too warm for the butterfly and where it is too dry for its food plant to flourish (Bell 1998;

Neyland 1992).

The term dorest dshould be used with caution because the species essentially occurs in native
grasslands and fringing gra  ssy woodlands. However, several of the grassland sites supporting the

species are fringed by forest and it can extend into the fringing areas. In addition, the term dorest 6
as applied to recognised =~ TASVEG mapping units has specific meaning and several veg etation
communities are referred to as, for example, &ucalyptus delegatensis  forest and woodland  § with

no separation of the forest and woodland facies.

It is estimated that 5.2% of potential habitat is on State Forest, 80.1% of potential habitat is on
private land and 14.7% potential habitat is in reserves.

Threats and management considerations
The following threats have been identified (e.g. Bell 1998; Neyland 1993; TSS 1999).

Loss of habitat
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Historically, the range of the Ptunarra Brown Butterfly is tho ught to have been widespread in Poa
grassland, shrubland and woodland habitats above 400 m in altitude across central Tasmania.

However, the butterfly has undergone a substantial reduction in area of occupancy since European

settlement. In the Midlands, le ss than 3% of the original extent of native grasslands remains intact

and throughout Tasmania 40% of the original area of Poa grassland has been lost since 1802

(Harris & Kitchener 2005).

The Ptunarra Brown Butterfly is absent from areas that have been con verted to pasture. Butterfly
habitat has been lost as large areas of native grassland and grassy woodland have been converted

to pasture. Many populations are now found on the fringes of areas which once woul d have
supported large colonies  (Neyland 1992).  Loss or reduction and fragmentation of available habitat
caused by land clearing have threatened the species (Neyland 1993).

Grazing intensity affects the population size of the Ptunarra Brown Butterfly but the exact
relationship between grazing pressure a nd butterfly numbers is not fully understood. Few
butterflies are found on sites which are heavily grazed but in areas where there has been little or
no grazing and where the tussocks have become large and overgrown, butterfly numbers are also
low (Neyland 1992).

In the Northwest Plains, large areas of Poa dominated grasslands and grassy woodlands, which are
naturally restricted in area, have been converted to eucalypt plantations by private forest
companies (Neyland 1992; TSS 1999).

It is estimated that 14  .7% of potential habitat for this species within its known range has been
converted (largelytop  asture/grazing land) since 1996 (FPA 2008).

Repeated burning of remnant native grassland has caused a severe decline in population levels of

the Ptunarra Brown  Butterfly in some areas. However, infrequent fires promote the invasion of

native grassland by shrubby species, thus reducing the cover of Poa and the attractiveness of the
habitat to the butterfly (TSS 1999).

Drought may also have recently had an effect on the abundance and quality of native grasslands.
The direct effect of drought on the species has yet to be assessed. The effect of climate change on

the species is unknown but there is general concern regarding the retraction of higher altitude
grassland s in Tasmania and the species may be a good indicator of climate change effects.

The Ptunarra Brown Butterfly is a weak flyer and the probability of recolonising sites that are

greater than a few kilometres from exi sdhabitagcoffidors é6sour ced
exist, appears low. If small remnant populations are lost, through overgrazing, fire or clearing,

then those sites may never be recolonised (TSS 1999). The link between plantation forestry (and

potentially other forms of silviculture) a nd localised extinctions may be related to habitat

fragmentation and isolation and the increased pressure by European wasps. There is evidence that

the density of wasps may be higher in plantations, especially in the earlier growth phases of the

plantation . In the absence of a dense plantation, slow recolonisation through more open native

forest was a possibility but is less likely in dense plantation.

Predation

Predation by the European wasp (Vespula germanica ) is a significant threat to the Ptunnara Brown
Butterfly, as well as several other insect species (Bell 2002). European wasps have been directly
observed predating on Ptunarra Brown Butterflies. Monitoring of colonies has found that there is an
inversely proportional relationship between wasp and butt erfly numbers. It is also likely that past
extinctions of some butterfly colonies are directly related to predation, such as at Thompsons Park

where there was an observed explosion of wasp numbers. The strongest butterfly populations are

where European was ps have not been detected. Research is required to better identify the

magnitude of this threat and to develop appropriate management actions.
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DPIPWE are currently investigating and undertaking a pilot translocation program on Surrey Hills in
conjunction w ith the land manager. Translocated populations would be treated much the same as
natural populations because they would be established in sites previously known to support the
species.

It is noted that historical sites now considered to no longer support t he species (e.g. Mike Howes
Marsh, the type location) have not been identified in the Recovery Plan as critical areas for
consideration of reintroduction and are not further considered here.

Forestry activities

Only minor parts of the potential habitat of this species have been subject to intensive forest
management, with areas in the northwest grasslands being converted to monoculture plantation
(either Eucalyptus nitens or Pinus radiata ). Conversion of grassland into plantations is no longer
occurring for  both conservation and silvicultural reasons. In fact, one area of pine plantation
established on native grassland in the Northwest Plains is now being converted back to native
grassland.

Other forestry activities are regarded as a potential threat to the Ptunarra Brown Bultterfly.
Infrastructure construction (such as roads built across grasslands) and possible habitat
modification due to adjacent forestry activities are identified as the main threats to this species.

Residential subdivisions

Duetotherela ti vely i sol ated | ocation of the majority of
unlikely that residential or rural -residential development will have a significant impact on this
species. However, at least one colony was under threat from disturbanc e by a proposed subdivision

of a grassland/forest area adjacent to Arthurs Lake.

Agricultural dams

Dams for irrigation may impact on colonies at a local scale and may have accounted for the loss of
some colonies, or more likely parts of colonies. This is a minor threat only.

Reasons for change to TFA

The concept of a &@atchment &has been superseded by the production of a known and potential
range boundary map, which takes account of various variables.

The existing habitat description used in the BVD is dative grasslands or grassy woodlands with
tussock grass ( Poa) cover of more than 15% 0 This habitat description is arbitrary and potentially
difficult to estimate in the field. As such, it is recommended that the threshold cover of Poa be
increased to 20% b  ecause the 1 in 5 ratio or 20% cover is easier to estimate. The term dnative
grassland 6émay also be difficult to interpret due to the complexities of differentiating and classifying

native grassland and  dough pasture 0(i.e. areas of native grassland used for sheep grazing, often
left unused for long periods so native grasses reinvade, etc.).

Recommended TFA approach

Management objective

The primary management objective for this species is to implement actions that will assist the
maintenance of population s throughout its range, primarily through the protection of known
colonies and the maintenance of potential habitat.

Range and habitat definitions

The corerange  of the Ptunarra Brown Butterfly is all known colonies.
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The potential range of the Ptunarra Bro  wn Butterfly includes the core range and specialist -
defined extensions of the core range based on habitat characteristics but are as yet largely

unsurveyed (excluded areas of potential habitat already surveyed where the species has not been

found e.g. Borr adaile Plains).

Potential habitat for the Ptunarra Brown Butterfly is native grasslands, sedgelands, heathlands,
shrublands or grassy woodlands with tussock grass (Poa) cover of more than 20%.

Significant habitat for the Ptunarra Brown Butterfly is all pot ential habitat within the core range.
Summary of proposed d  ecision pathways to use in the draft TFA

The decision -pathway and management actions recommended to meet the objective for the
species are summarised below. For details of the final draft pathways and actions used in the
development of the draft web -based tool see Background document 3.

This species should be managed at two levels: (1) managing known sites (colonies) and habitat
around known sites and (2) managing potential habitat, based on a pote ntial range map.

Potential habitat will be defined with a caveat note on the dialog screen indicating that the
differentiation of native grassland from Gough pasture 6and the suitability of a @rassland 6ésite for
the species based on the abundance of Poa species may require specialist advice.

Any proposed FPPs outside the potential range will not require special management actions.

Any proposed operations that may affect known colonies (i.e. operations on or adjacent to mapped

colonies) will require activi ties to be conducted such that no deleterious impact on the habitat of

the species results from the operations. The existing management recommendations for known

colonies are still suitable although some minor rephrasing to bring the existing wording in li ne with
all new phrasing is required. Unless advised otherwise, activities in and around known colonies will

not require specialist surveys because it is reasonable to assume that the species is still present.

Within the wider potential range, if potential habitat is present, site  -specific management actions
will be needed, depending on the nature of the operation and the context of different habitat

elements. There are substantial areas of potential habitat within Tasmania. However, DPIPWE/FPA

have built u p a map of negative search areas and this can be used to inform management

decisions on a case -by-case basis (P. Bell pers. comm.).

Within the potential range, if potential habitat elements are present, it only indicates the potential

for the species to be  present but because of the highly localised colony -based distribution and the
short flying season during which detection is possible, it is recommended that an assumption be
made that the species is present. If the user of the TFA accepts this premise, th ey will be provided

with a recommendation worded very similar to that for the management of a known colony. If the

user does not accept the assumption that the species is present, a survey will be recommended.

However, while specialist surveys for the spec ies are usually successful in determining presence,

the issue of dalse negatives dor dhegatives but still good potential habitat Oare of concern. The user
of the TFA should be warned of the strong possibility of a negative result still requiring the

appli cation of management prescriptions to ensure maintenance of potential habitat throughout the
fragmented distribution of the species.

The type of operation proposed is likely to affect the degree of potential disturbance to a patch of

potential habitat. For  this species, it is appropriate that if potential habitat is identified from within

or adjacent to the proposed FPP area, that the next decision - pathway question relates to operation
type, which should include (1) roading, (2) quarries, (3) native forest silviculture, (4) plantation
establishment or management of existing plantations.

For (1) and (2), roads, quarries and borrow pits should avoid patches of potential habitat with any
part of such a feature being at least one average tree length away from th e edge of the habitat
patch (the rationale for this is maintenance of the integrity of the understorey of the
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forest/woodland supporting the Poa-dominated cover). For (3), buffering the patches of potential
habitat adjacent to the operation area and avoidi ng patches of potential habitat within the
operation area are recommended. For (4), plantation establishment and management should not
result in deleterious impacts to potential habitat. For all cases, where such habitat management is

not possible and/or n ot desired, a specialist survey can be recommended but the user of the TFA
should be warned of the strong possibility of a negative result still requiring the application of
management prescriptions (and the requirement for specialist and time -targeted sur veys).

Burning of native grasslands, as part of the management of adjacent forest (e.g. to minimise the

risk of wildfire fromin  -coupe activities) or as part of broader forest estate management (e.g.

Surrey Hills grasslands on private property, extensive a reas of native grassland on State Forest),
does not require its own recommendation but appropriate prescriptions need to be included in the
relevant forest management recommendations
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TASMANIAN HAIRSTREAK BUTTERFLY ( Pseudalmenus chlorinda  subsp. myrsilus )

Previous TFA approach

Not applicable (new inclusion - listed in 2002 after release of previous TFA).
Not applicable (new inclusion - listed in 2002 after release of pre vious TFA).
Although the species is not included in the current TFA the BVD database defines potential habitat

as @ry Eucalyptus viminalis  forest with silver wattle ( A. dealbata ) understorey &

Background
Conservation status

TSPA: rare; EPBCA: not listed.
Distribution and habitat

The hairstreak butterfly Pseudalmenus chlorinda  has a widespread but local distribution from
northern New South Wales to western Victoria and Tasmania (McQuillan 1994). There are currently
several recognised subspecies, four of whi ch occur in Tasmania.  P. c. myrsilus occurs on the
southeast coast, known only from the Tasman and Forestier Peninsulas and a small area of the

east coast opposite Maria Island (Prince 1999).

The subspecies occurs in forest and woodland dominated by Eucaly ptus viminalis  with an
understorey that includes Acacia dealbata and/or Acacia mearnsii (Acacia melanoxylon and other
species of tall shrubby  Acacia may also be important but are rare in the vegetation type supporting

the species).

P. c. myrsilus has a com plicated life cycle involving its food plant, silver wattle Acacia dealbata (or
A. mearnsii ), a pupation/larval site under the bark of a nearby mature eucalypt tree (most
commonly E. viminalis ), and a obligatory relationship between the larvae and the smal | black ant

Iridomyrex foetans  (Prince 1987; McQuillan 1994). The ants are thought to play a vital role in
defence and prevention of parasitism (Prince 1987).

Threats and management considerations

Clearing, habitat fragmentation and excessive burning have all been suggested as potential causes

of the decline in this species (Prince 1987; Couchman & Couchman 1977). P. c. myrsilus appears to
be largely sedentary, and isolated populations may be extremely vulnerable to extinction and are

unlikely to be recolon ised (Prince 1987). Many populations occur in association with a single

eucalypt tree even when apparently suitable habitat exists nearby (Prince 1987).

The subspecies has probably always had a very restricted distribution, however, all the known
populatio ns are small and fragmented, occurring within isolated pockets of remnant vegetation,
and are at risk of ongoing degradation of habitat.

The key threat is habitat degradation or conversion at, and around, the known sites.
Local populations may be vulnerabl e to extinction through stochastic risk.

The key actions needed are to protect intact habitats in and immediately around existing known
and new localities and to conduct surveys in areas of potential habitat.

Reasons for changes to TFA

The speciesis noti ncluded in the TFA however the BVD includes a description of the habitat. This
habitat description is essentially accurate but should be modified to ®ry forest and woodland with
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Eucalyptus viminalis  (white gum) present (any amount) in close association (u sually within 50 m)
with Acacia species, including A. dealbata (silver wattle), A. mearnsii (black wattle) or  A.
melanoxylon (blackwood) 6

Recommended TFA approach

Management objective

The primary management objective for this species is to implement actio ns that will assist the
maintenance of populations throughout their range, primarily through the protection of known
colonies and the maintenance of potential habitat.

To protect known populations and maintain potential habitat within the range of the spe cies.
Range and habitat definition

The corerange  of the Tasmanian Hairstreak Butterfly is a 2 km (radius) buffer centred on the
known sites.

The potential range of the Tasmanian Hairstreak Butterfly includes the core range and specialist -
defined extension s of the core range that may support the species based on habitat characteristics
but are as yet largely unsurveyed (rmost of the Tasman and Forestier peninsulas).

Potential habitat for the Tasmanian Hairstreak Butterfly is dry forest and woodland with
Eucalyptus viminalis  (white gum) present (any amount) in close association (usually within 50 m)
with Acacia species, including A. dealbata (silver wattle), A. mearnsii (black wattle) or  A.
melanoxylon (blackwood).

Summary of proposed d  ecision pathways to use in the draft TFA

The decision -pathway and management actions recommended to meet the objective for the
species are summarised below. For details of the final draft pathways and actions used in the
development of the draft web -based tool see Background doc ~ ument 3.

This species should be managed at two levels: (1) managing known sites and habitat around
known sites (core range) and (2) managing potential habitat, based on a potential range map.

Any proposed FPPs outside the potential range will not require special management actions.

Activities within the core range will require notification for specialist advice if potentila habitat is
present because case -by-case advice will be needed that considers the context of different habitat
elements.

The opening de cision - pathway needs to ask the user about which part of the potential range the

proposed FPP is in: (1) outside potential range; (2) within potential range; and (3) supports a

known site (core range). There should be a caveat note on the dialog screen war ning users to also
consider the access to a forest operation site e.g. roading through potential habitat to access a
forest site.

If the operation is within the core range, case -by -case advice will be needed if potential habitat is
present. If potential ha  bitat is not present, no special management prescriptions will be required
unless the known site will be deleteriously affected by the proposed operation.

Within the wider potential range, if potential habitat is present, site -specific management actions

will be needed, depending on the nature of the operation and the context of different habitat

elements. An issue that needs consideration is if part of a patch of potential habitat is within the

proposed FPP area (e.g. dry woodland with white gum only) and the other part is on adjacent
property (e.g. patch of regenerating silver wattle in a paddock next to a forest remnant). This

situation is only likely to arise occasionally but it should be incorporated into the decision - pathway
guestion about potential ha bitat e.g. does the proposed FPP support potential habitat, or does the
vegetation in the coupe contribute to the habitat association across property boundaries.
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Within the potential range, if potential habitat is present, it only indicates the potential for the
species to be present but because of the highly localised colony -based distribution, conducting
surveys is only rarely successful and the issue of dalse negatives 0Oor degatives but still good
potential habitat &are of concern. The type of operati on proposed is likely to affect the degree of
potential disturbance to a patch of potential habitat. For this species, it is appropriate that if

potential habitat is identified from the proposed FPP area, that the next decision - pathway question
relates to operation type, which should include (1) roading, (2) quarries, (3) native forest

silviculture (of any variety noting that even if clearfelling or more intensive forms of selective

logging such as seedtree retention is performed, excluding habitat patches and protecting them
from disturbance including fire would usually be possible because of the forest type i.e. dry forest),

(4) plantation establishment.

For (1) and (2), roads, quarries and borrow pits should avoid patches of potential habitat with any

part of such a feature being at least one average tree length away from the edge of the habitat

patch (the rationale for this is maintenance of the eucalypt -wattle -ant relationship at a distance at
least beyond the canopy of the potential host eucalypts). For (3), exclusion of habitat patches
within Wildlife Habitat Clumps is suggested (but noting that low intensity top disposal burns and

fuel reduction burns are acceptable) for most cases where patches of potential habitat are just

that, patchy. If potential habitat is more extensive, referral to the FPA will be required to better

design habitat retention. For (4), case -by - case advice is probably warranted because retaining

small habitat islands amongst a sea of plantation is unlikely to result in the long -ter m viability of
the patches (and may include other activities such as ground and/or aerial spraying of pesticides).

For all cases, where such habitat retention is not possible and/or not desired, a specialist survey

can be recommended but the user of the TF A should be warned of the strong possibility of a

negative result still requiring the application of management prescriptions.
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TUNBRIDGE LOOPER MOTH ( Chrysolarentia desicaria )

CHEVRON LOOPER MOTH ( Amelora acontistica )

SALTMARSH LOOPER MOTH (Dasybela achroa )

CHEQUERED BLUE BUTTERFLY (  Theclinesthes serpentata subsp. lavara )

Previous TFA approach

Not applicable (all new inclusions).

At the time of finalising Background Document 1, it was suggested that these species would not be
included int he revised TFA because they were essentially restricted to non -forest habitats.
However, recent surveys of threatened moth species in southeast Tasmania (McQuillan 2009)

recorded Chrysolarentia desicaria  in grassy Eucalyptus globulus  woodland fringing salt  marshes on
the South Arm peninsula, suggesting that this species may extend into peripheral forest/woodland

habitats (P. Bell pers. comm.). In the case of T. serpentata , it is now recognised that the species

may occur in saltmarshes and fringing vegetation but also coastal areas where foodplants

(members of the Chenopodiaceae family) occur (P. Bell pers. comm.).

While it is recognised that the primary threats (e.g. grazing, subdivisions, changes to drainage,

etc.) to these species remain unrelated to tradit ional forest practices, the potential for FPP -based
activities to impact on prime and peripheral habitat is now recognised, and therefore these moth

and butterfly species will be included in the revised TFA.

For the purposes of the revised TFA, these four species will be grouped because that while they
have differing distributions and marginally different habitat requirements, the management actions
recommended are similar for all four species.

Background information

Conservation status

Tunbridge Looper Mo th ( Chrysolarentia desicaria ): TSPA i endangered; EPBCA,; not listed

Chevron Looper Moth ( Amelora acontistica ): TSPA 1 vulnerable; EPBCA; not listed

Saltmarsh Looper Moth ( Dasybela achroa ): TSPA 1 vulnerable; EPBCA,; not listed

Chequered Blue Butterfly ( Theclinesthes serpentata  subsp. lavara ): TSPA 1 rare; EPBCA; not listed

Distribution and habitat

Tunbridge Looper Moth

There is Ilittle published information on this species.
Threatened Fauna Handbook . Atthetim e of publication, the species was only known to be extant
at Tunbridge Lagoon. It has since been found associated with grassy Eucalyptus globulus  woodland

fringing saltmarshes on the South Arm peninsula (McQuillan 2009); Hydro Consulting 2009).

C. desicari a was previously recorded in both Victoria and Tasmania, with many records collected

during the 1880s to 1900. In Victoria it occurred on the basalt plains northwest of Melbourne but it

no longer occurs there due to intensive urbanisation. In Tasmania the moth was recorded in grassy
woodland and grassland at Billop near Cressy and Epping Forest, but is now extinct at these sites

due to changes in habitat. In 1995 the moth was discovered at Township Lagoon near Tunbridge,
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where it was found to occupy remnant native saline grassland vegetation. The population at this
site was estimated to be about 100 individuals.

Tunbridge looper moths fly during the day and adults can be found for only about one week in
March. It is thought that the caterpillar probably eats succulent native annual plants, such as
native geraniums or buttercups, which grow between tussocks or at ground level.

Chevron Looper Moth

Amelora acontistica  has been found to be more widespread than previously thought (e.g. as stated
in Bryant & Jackso n 1999) and locally common. It has been found at the following seven sites:
Cape Deslacs Nature Reserve, Dorans Road about 2 km south of Lauderdale, Lauderdale spit, 0.5
km south of Lauderdale, 1.1 km south of Lauderdale, South Arm, and at Calverts Lagoon

(McQuillan 2009). It may be confined to south -eastern Tasmania (McQuillan 2009; Hydro
Consulting 2009).

Just south of Lauderdale, the species was common on a very warm evening in mid February and it

was possible to make observations on their behaviour. Mal es were actively flying to ultra -violet
light sources over at least a 90 minute period until 10 pm. About 20 males were present in the trap

the next morning. Females were observed to actively emerge an hour after sunset by climbing the

stems of Poa and Gahnia tussocks where they rested head upwards while their wings were fully
extended. Males could be seen flying with a lilting flight over the tops of the metre high tussocks.

Mating was not observed. Two females came to the light trap and both were gravid, each laying
about 30 fertile eggs overnight while confined in a container. Eggs were laid unattached to the

substrate, consistent with other species in the genus (McQuillan 1986). Two females with extended

but flaccid wings, taken from the tussocks, laid a similar number of eggs over 48 hours, but these
failed to hatch. This species disappeared from samples by late February, suggesting a limited

extent to the flight period.

Adults are active at night and are attracted to light. They probably feed on nectar from flowers of
saltmarsh plants.  Amelora acontistica  fly in late summer and autumn and have an annual life cycle
(Bryant & Jackson 1999).

Saltmarsh Looper Moth

Dasybela achroa is endemic to Tasmania, the first record being collected in 1902 and labelled a S
collected in the 6éHobart aread. The species was rediscov
1994 (Bryant & Jackson 1999).

Dasybela achroa has been found to be more widespread than previously thought (e.g. as stated in
Bryant & Jackson 1999). The species occurred at 5 of 10 locations studied by McQuillan (2009):
Lauderdale (Canal Spit), Calverts Lagoon (South Arm), South Arm Conservation Area, Pittwater

Nature Reserve and Five Mile Beach. It was not detected over three nights at any sites around

Marion Bay. However, it was nowhere common and usually a single specimen only was present in

the sample. It is clearly a specialist of coastal succulent herbfields, but the larval foodplant remains
unknown. The possibility remains that the species could be restricted to the protected coasts in the
vicinity of the Derwent estuary.

A major finding from the study of McQuillan (2009) was that Dasybela achroa is at least partially
diurnal. In mid February, males were observed flying in the early morning above an extensive
samphire sward at Lauderdale. Searching in the afternoon at this and another site (near Hobart

Airport) was unsuccessful. This information should assist surveying in future.

Cheguered Blue Butterfly

The following information is taken from Hydro C onsulting (2009), a document that summarised the
available information on the species.
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T. serpentata is a small blue and brown butterfly with a wing span of 18 to 19 mm. The adults are
brown on top with blue central areas and chequered margins. The underne ath of the wings are pale
brown with white spots and dashes.

T. serpentata is widespread over the southern part of Australia and also has been recorded from
Flinders Island (McQuillan & Virtue 1994). There are recent records from the mouth of the Tamar
River, Devonport, the northeast at Tomahawk and Waterhouse, and eastern Tasmania at Maria
Island, Schouten Island, Seymour, Bicheno, Boltons Beach, Swansea, Mayfield, Barilla Bay, and the
mouth of the Carlton River ( Mann 2009 ; P. Bell pers. comm).

The souther n Tasmanian race of T. serpentata is smaller and has a greater area of blue on the
fore - and hindwings than the race that occurs on the mainland and in the northeast and Flinders

Island and is named lavara (Couchman 1954). The northern race is nhamed serpen tata . The
chequered blue flight season is from March to early April (McQuillan & Virtue 1994).

The habitat of T. serpentata subsp . lavara is now recognised as saltmarshes, margins of
saltmarshes, and coastal vegetation that includes the foodplants (members of the Chenopodiaceae
family) such as Rhagodia candolleana (coastal saltbush) and  Atriplex species.

Threats and management considerations
Tunbridge Looper Moth

The foll owing is taken diThreatened Faund Haodbookl a 6Brgann& Jacksen
1999).

Destruction of vegetation occurring near saline soaks by:

e Grazing by livestock which denude vegetation, introduce weeds and compact the saoil

e Clearing for pasture or any other purpose

¢ Inappropriate burning intervals leading to loss of key native grasse s and invasion of exotics
¢ Weed invasion, especially by gorse and blackberry

e Alterations to drainage which changes the saltlake ecology

¢ Lack of information on the species, distribution, ecology and life history.

The following management actions are recommen ded for the species (for the Tunbridge Lagoon
site but probably also applicable to other habitats fringing saline lagoons and saltmarshes). Note
that the key threats are essentially unrelated to commercial forestry activities.

e Control weed invasion (especi  ally gorse) in the Township Lagoon area.

e Avoid trampling vegetation with stock and damage by vehicles. This may best be managed
through fencing either of access routes or around intact vegetation within the Lagoon area.

¢ Maintain natural drainage patterns t o the Lagoon and surrounding area.

e To maintain the integrity of tussock grassland habitat at Tunbridge Lagoon a fire regime of a 2
to 3 year interval is probably most appropriate if undertaken on a small patchwork mosaic at
different times of the year. Thi S means that at any one time there remain areas of unburnt
vegetation reaching ten years or older.

+ Very little is known of the ecology and life history of this species and more surveys are needed
in other areas of similar habitat. Become familiar with the speciesd identification a
when you are out and about on warm late summer days.
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Chevron Looper Moth & Saltmarsh Looper Moth

The foll owing i s t ak @hmeattnedFaunaHasdboakn i @hé threats and management
related primarily to the tw o key sites known in 1999 but are also applicable to recently detected
sites).

Destruction of the saltmarsh habitat through any activity such as:

e Driving off -road vehicles on saltmarsh

e Stock grazing, leading to displacement of native plants, weed invasion and soil compaction
e Changes to drainage pattern

The following management actions are recommended for the species (for the Cremorne and
Lauderdale tip sites but also applicable to more recently detected sites). Note that the key threats
are essentially unre lated to commercial forestry activities.

¢ Retain any existing areas of saltmarsh in an undisturbed condition.

¢ Avoid building drains or levees that alter drainage patterns or direct fluids and waste on to
saltmarsh areas.

e Prohibit vehicles and prevent stock from grazing and trampling saltmarsh vegetation and
introducing weed species.

e Fence areas if necessary to retain saltmarsh integrity and to prevent dumping of rubbish and
chemicals.

¢ Full surveys should be undertaken prior to any proposed development in the Lauderdale tip or
Pipe Clay Lagoon areas.

Chegquered Blue Butterfly

There is no published information on the threats and management requirements of the species. For
the purposes of this document, it will be assumed that the species is at risk from similar activities
and requires similar management to the saltmarsh looper moths.

Reasons for changes to TFA

New inclusions (for reasons stated above)

Recommended TFA approach

Management objective

The primary management objective for these species is to implemen t actions that will assist the
maintenance of populations throughout their ranges, primarily through the protection of known
colonies and the maintenance of potential habitat.

Range and habitat definitions

The corerange  of the Tunbridge Looper Moth is a 5 00 m (radius) buffer centred on the known
sites.
The potential range of the Tunbridge Looper Moth includes the core range and specialist -defined

extensions of the core range that may support the species based on habitat characteristics but are
as yet large ly unsurveyed (relatively small areas around the known sites at Tunbridge Lagoon and
Lauderdale).
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Potential habitat for the Tunbridge Looper Moth is saltmarshes, saltpans, and adjacent
grasslands and grassy forest/woodland (within catchment of adjacent sal ine habitats).

The corerange  of the Chevron Looper Moth is a 500 m (radius) buffer centred on the known sites.

The potential range of the Chevron Looper Moth includes the core range and specialist -defined
extensions of the core range that may support the species based on habitat characteristics but are
as yet largely unsurveyed.

Potential habitat for the Chevron Looper Moth is saltmarshes, saltpans, and adjacent grasslands
and grassy forest/woodland (within catchment of adjacent saline habitats).

The core range of the Sa Itmarsh Looper Moth is a 500 m (radius) buffer centred on the known
sites.

The potential range of the Saltmarsh Looper Moth includes the core range and specialist -defined
extensions of the core range that may support the species based on hab itat characteristics but are
as yet largely unsurveyed (mainly the South Arm peninsula).

Potential habitat for the Saltmarsh Looper Moth is saltmarshes, saltpans, and adjacent

grasslands and grassy forest/woodland (within catchment of adjacent saline habit ats).

The corerange  of the Chequered Blue Butterfly is a 500 m (radius) buffer centred on the known
sites.

The potential range of the Chequered Blue Butterfly includes the core range and specialist -
defined extensions of the core range that may support the species based on habitat characteristics
but are as yet largely unsurveyed (mainly the coastal fringe in the greater Hobart area).

Potential habitat for the Chequered Blue Butterfly is saltmarshes, and beach and coastal
habitats, supporting food plants in cluding Rhagodia candolleana (coastal saltbush) and species of
Atriplex.

Summary of proposed d  ecision pathways to use in the draft TFA

The decision -pathway and management actions recommended to meet the objective for the
species are summarised below. For d etails of the final draft pathways and actions used in the
development of the draft web -based tool see Background document 3.

These four species should be grouped because of similar management requirements and referred

to as &altmarsh Moths & Butterflies 0 The decision -pathways and recommendations for the species

group wi l |l be accessed either from a grouped O6speciesbd n
of the dialog screens may need explanatory notes to guide the user e.g. where there are minor

dif ferences in potential habitat.

These species can be managed at two levels: (1) managing known sites and habitat around known
sites (core range) and (2) managing potential habitat, based on a potential range map (potential
range).

Activities within the cor e range will require notification for specialist advice in all cases because

case-by -case advice will be needed that considers the context of different habitat elements. Within

the wider potential range, if potential habitat is present, site -specific manag ement actions will be
needed, depending on the nature of the operation and the context of different habitat elements.

This means that a single recommendation can be delivered for both these situations.

The decision -pathways are as follows:

Pathway 1: Isth e proposed FPP within the potential range of a threatened species of saltmarsh
moth or butterfly? The dialog screen will need to include an explanatory note listing the species
considered under this category. If No, REC 1 is delivered (no special managemen t
recommendations). If Yes, Pathway 2 is reached.
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Pathway 2: Is the proposed FPP within the core range (i.e. within 500 m of a known site) OR within
the potential range and potential habitat is present within or adjacent to the proposed FPP area?

If part of the habitat element is within the proposed FPP area (e.g. grassy forest/woodland) and
the other part is on adjacent property (e.g. saltmarsh) this will need to be considered. It will be

incorporated in the dialog screen question about potential habitat e.g. dote that the concept of
potential habitat includes habitat within the FPP area, and vegetation in the FPP area that
contributes to the habitat association across property boundaries 6 An example might need to be

provided to clarify this point.

Withi n the potential range, if these habitat elements are present, it only indicates the potential for

the species to be present but because of the highly localised colony -based distribution, conducting
surveys is only rarely successful and the issue of dalse negatives 6or degatives but still good
potential habitat dare of concern. The type of operation proposed is likely to affect the degree of

potential disturbance to a patch of potentially suitable habitat. For these species, which have poorly
understood di stributions, it is appropriate that if potential habitat is identified from the proposed

FPP area, that specialist advice be provided in all cases.
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INVERTEBRATES 1 FRESHWATER CRAYFISH

GIANT FRESHWATER CRAYFISH ( Astacopsis gouldi )

[the name Giant Freshwater Crayfish has been chosen over Giant Freshwater Lobster, simply because this is
the name used in the existing TFA]

Previous TFA approach

The Giant Freshwater Crayfish was previously included in the TFA, with 12 management
recommendations delivered through several relatively comple x decision -pathways: several
recommendations were reached via different pathways.

Background information

Conservation status
TSPA: vulnerable; EPBCA: Vulnerable
Distribution and habitat

The following information is taken direct from several documents incl uding the Recovery Plan (TSS
2006), FPA Draft Fauna Technical Note 3 (FPA 2010), FPA Planning Guideline 2008/1 (FPA 2008).

e Therangeof A.gouldi ext ends from the Arthur Ri wwestacrossthe Tas mani
north of the state to the Ringarooma River , including the Arthur River catchment and all
river catchments flowing into Bass Strait, with the exception of the Tamar catchment
(Horwitz 1994). In addition, the species has been introduced to two catchments: the North
Esk catchment (St Patricks River) and the Derwent catchment (Clyde River) (IFS unpubl.
data). [RP]

¢ Within these catchments A. gouldi occurs at altitudes (usually) below about 400 m, with
most specimens caught below 200 m (Horwitz 1991, 1994). There is little overlap in the
distribution of  the three Astacopsis species, although species occasionally occur together in
some permanent headwater streams (Horwitz 1994, Growns 1995, Davies and Cook 1999).
[RP]

e The extent of occurrence of A. gouldi within its range is apparently disjunct. Based on
condition of habitat, historical records and anecdotal reports, localised extinctions or large
declines in numbers are thought to have occurred in the Welcome, Montagu, Rubicon, Don,
Brid, Boobyalla, Pipers, Ringarooma, Duck, Little and Great Forester River s and Claytons
Rivulet (Horwitz 1990, 1991, 1994). [RP]

e A. gouldi are found in flowing and still waters and are believed to occur in all sizes of
stream, with adults living in still, deep pools, sheltered beneath submerged and decaying
logs and undercut ba  nks, and also moving through shallow riffle zones (Lynch 1967, Hamr
1990a). Using radio  -tracking, Webb (2001) found that adult lobsters selected habitat in
patches of instream logs near the river margin in pools, and had a high degree of site -
fidelity: the y would return to the same site after movements away. Smaller juveniles also
inhabit shallow fast  -flowing stream habitats (Hamr 1990a) and favour habitats with large
rocks or logs that are big enough to be stable, not embedded in finer substrates, overlyin g
coarser substrates and/or with a distinct cavity underneath (Davies and Cook 2004).
Streams where  A. gouldi are found are usually well shaded (Lynch 1967; Hamr 1990a, b;
Growns 1995). In captivity, adult A. gouldi were not tolerant of water temperatures
exceeding 18°C for several weeks (Forteath 1987) and in the wild temperatures of study
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streams occupied ranged between 8 -21°C (Webb 2001), 5.2 -18°C (Hamr 1990a), and 8.5 -
17.9°C (Lynch and Bliihdorn 1997). [RP]

e A.gouldi may also be found in hydro impoundmen ts e.g. Lake Barrington. On a regional
scale, habitat for ~ A. gouldi may be described as an intact system of densely canopied
streams, of several stream sizes including small headwaters, flowing through a relatively
undisturbed, forested catchment. On a loc al scale, excellent lobster habitat is comprised of
streams containing snags, pools and undercut, but not eroding banks, with water of
relatively low temperature, high dissolved oxygen, little sediment and bordered by intact
riparian zones of native vegeta tion (Lynch and Blihdorn 1997). The species has also been
recorded in stream reaches with non -native riparian vegetation (e.g. pine plantations),
without riparian vegetation, and in farm dams above 500 m altitude (K. Richards pers.
comm.). Horwitz (1994) d id not find lobsters in established agricultural areas where the
riparian vegetation had been totally removed. [RP]

e Since A.gouldi occupies a large geographical range and only broad habitat parameters are
available, it has been difficult in the past to ma p areas of suitable habitat type in detail.
Davies and Cook (2004), however, provides sufficient information to allow the development
of a set of mapping rules to discriminateAgotuldieam sect
This information coupled wi  th information from further surveys of headwater streams
(Davies et al. 2005), previous studies (Lynch 1967, Hamr 1990a,b, Horwitz 1991, Horwitz
1994, Growns 1995, Lynch and Blihdorn 1997, Webb 2001, Walsh and Nash 2002, Davies
and Cook 2004) and expert op inion has been used to develop an initial set of interim rules

discriminating high, medium and low classes of habitat suitability for juvenile A. gouldi
(Davies et al. 2005). These mapping rules and ground -truthing have been used in the
developmentofadr aft o6éhabitat suitabilityd map t oA gogldiist col

¢ The area of habitat important for the conservation of lobsters can be described as all areas
currently occupied by the species throughout its geographical range, plus their upstre am
catchments (which are important for the maintenance of the areas where they do occur, as
included in EPBC regulation 7.09). There are many land managers within this area of lobster
habitat, with tenures including private land, State Forest and other pub lic lands. [RP]

¢ Several catchments and part catchments have previously been identified as important
locations for the lobster (Lynch and Blihdorn 1997, Walsh 2003). It is recommended that
these | ocations be considered i n t hteahbdelvietlyodp nmeanpt forfo n
work of Davies and Cook (2004) and Davies et al. (2005). Consideration at the catchment
scale is important for aquatic animals, as isolated spot locations can be affected by the
upstream catchment. The following catchments were Geco mmended for reservation &by
Lynch and Bluhdorn (1997): Hellyer River and tributaries; Flowerdale River from below the
Lapoinya Forest Reserve to the top of the catchment; Inglis River and tributaries; Black
River and tributaries; Dip River and tributaries; Detention River and tributaries; Minnow
River and tributaries; Aitken Creek from downstream of the Nook Road crossing to the
Sheffield Road crossing on the Don River; Emu River and tributaries; Great Forester River
and tributaries; Little Forester River a nd tributaries. [RP]

¢ Walsh (2003) recommends that the importance of these areas to the lobster be reviewed as
their habitat quality may have changed since 1997, and gives additional important areas.
Walsh recommends the Hebe River (Inglis catchment), Frank land, Rapid, Keith and Lyons
rivers (all Arthur catchment), Duck River catchment above Trowutta Road, Black River
catchment, and the Dip Range streams for higher protection due to good quality habitat
with good lobster populations. [RP]

e The Cam River catch ment is suggested as potentially important with surveys required to
assess habitat and populations. The north -eastern rivers are identified by Walsh (2003) as
requiring more surveys to determine which areas are important. Results from a genetic
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study (Sinc lair et al. unpubl. data) indicate that specimens from a site in the Pipers River
catchment (Little Creek) are significantly genetically distinct. Therefore this catchment
should also be considered an important location. [RP]

FPA (2008) defined significant habitat as all headwater stream catchments with high suitability
habitat (as defined by Davies et al. 2004 and 2005), throughout its known range.

Threats and management considerations

The following key bits of information relevant to this review are taken direct from several

documents including the Recovery Plan (TSS 2006), FPA Draft Fauna Technical Note 3 (FPA 2010),
FPA Planning Guideline 2008/1 (FPA 2008). The reader is referred to these documents for further
information.

¢ The principal threatening proce sses affecting A. gouldi are past legal and now currently
illegal fishing pressure, and habitat disturbance (Lynch 1967, Hamr 1990b, Horwitz 1994,
Growns 1995, Lynch and Blihdorn 1997). Many of the streams inhabited by A. gouldi have
been subject to distur  bance from agricultural, forestry and urban activities and much of the
floodplain riparian area within its range has been heavily modified. With expansion of
roadi ng, primarily a result of forestry activities, r
mor e easily accessed for fishing. [RP]

e While A.gouldi is widely distributed across the north of Tasmania, these threatening
processes are likely to occur in every catchment. Reports of localised extinctions and large
declines in numbers due to fishing and/or habitat degradation are relatively common (e.g.
Hamr 1990a, Horwitz 1991, 1994, Maxwell et al. 1997), although much of the evidence
consists of anecdotal accounts. The structure of populations studied in recent years

indicates an absence of large individu als, particularly males, with very few lobsters of a size
indicating sexual maturity being found (Growns 1995, Hamr 1996, Lynch and Blihdorn
1997). [RP]

e The recolonisation of impacted streams appears to be very slow (e.g. Maxwell et al. 1997),
indicating t hat dispersal is naturally slow, is being made more difficult and/or that the

animals available for such migrations are no longer plentiful. The life -history stage or
environmental cues, which precipitate migratory or dispersal activity, are not known. The
species6 slow growth and relatively | ow fecundity <cor

into impacted areas. [RP]

o Factors identified as limiting implementation of recovery measures, across all land tenures
and land use activities, are the compliance wi th the fishing ban, limited integration of
natural resource management at the catchment scale, and the lack of a comprehensive
agricultural code of practice (or equivalent). The latter could be complementary to the
Forest Practices Code to guide land manag ement practices under agriculture. [RP]

o Fishing for the lobster legally ceased as of January 1st 1998 ( Inland Fisheries Act 1995 ),
however, the impacts of ongoing illegal fishing continue to threaten A. gouldi . The full
implications of fishing on the popul ation dynamics of the species are not well understood,

although population surveys indicate that past fishing pressure has had a significant impact
on A. gouldi populations. The population study carried out for the recovery plan, prior to the
fishing ban, failed to capture a single legal -sized individual (130 mm CPL) (Lynch and
Bluhdorn 1997). Despite the study being limited in scope and extent, such a finding

suggests a major impact has occurred if the catchments studied were representative of the

| o b sdbeoadér distribution. [RP]

e Davies (1991) assessed past fishing pressure through a questionnaire survey of licensed
recreational anglers (who were only a proportion of lobster fishers), and minimum annual
catches of the order of 10,000 T 12,000 individual s were estimated. Fishing pressure
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targets mainly adult and large sub -adult members of the population. Although the fisheries

regulations since 1993 prohibited the taking of females, in practice few fishers would have

known how to determine the sex of a lo bster. It is likely that the absence of the larger size

classes di minishes the popul ationés recruitment poter
reproductively active members and leaving only relatively small, newly mature individuals

available for mating and spa  wning. However, removal of adults may also increase

recruitment by a reduction in intra - population pressures. [RP]

e A degree of fishing activity is known to be continuing despite now being totally illegal. This
is evidenced by the presence of recent baitlin es, anecdotal reports and prosecutions. A
study of baitlines by Lynch and Blihdorn (1997) indicated that the regulations applicable at
the time (prohibiting lobster fishing in certain catchments and capture of females) had no
discernible effect on implied fishing pressure. [RP]

¢ Habitat disturbance includes the removal or destruction of riparian vegetation, bank erosion,
desnagging, channelisation, siltation, nutrification, toxic chemical inputs, instream barriers
to lobster movement such as culverts and far m dams, and alterations to stream flow and
thermal regime. The possible impacts on lobsters have been documented elsewhere
(Horwitz 1994) and impacts may also affect a substantial number of aquatic and riparian
species. While these impacts have historicall y been associated with agricultural and urban
land use on floodplain areas, expansion of forestry activity has extended disturbances to
upland catchments. [RP]

¢ Climate change is a significant overarching threat that may result in altered stream flows,
stre am temperatures and changes to catchment vegetation. Such habitat disturbance may
affect the entire local lobster population, not just large individuals. [RP]

¢ In agricultural areas, lobster populations may be affected by general stream degradation
caused b y clearing of riparian vegetation, desnagging, extensive modification of stream
channels, access by stock, water abstraction and inflows of agricultural chemicals and
nutrients. The overall result of these practices has been probable local extinctions of A.
gouldi from some river reaches and the apparent disappearance of A. gouldi from some of
its original distribution, especially in floodplain and estuarine areas (Horwitz 1994. [RP]

o Forestry operations (e.g. logging, roading, plantation establishment, etc) have the potential
to create adverse impacts on A. gouldi through the loss of riparian canopy cover, increased
runoff, sedimentation, changes in hydrology and chemical spraying. These are addressed in
the Forest Practices Code (Forest Practices Board 2000 ) and associated planning tools that
deliver management actions to ameliorate such impacts. Forestry roads may also improve
access to previously inaccessible A. gouldi populations. This can result in an increase in
fishing pressure on previously undisturbe d populations (Hamr 1996). This impact may be
addressed by raising awareness and enforcing the prohibition on fishing for the species,
revegetation and constructing barriers across redundant roads (i.e. those that are not
planned to be used again or for a long time), and restricting access to previously
inaccessible areas. [RP]

e Areas under threat can only be described in general terms, as detailed information is
available for only small parts of the range (e.g. Lynch and Bliihdorn 1997). Implied fishing
inte nsity (as measured by baitline occurrence) appears related to accessibility, with most
baitlines associated with access roads (Lynch and Blihdorn 1997, Hamr 1990a, 1996). The
proportion of mature individuals in accessible populations can drop to as low as 5%,
compared to up to 40% in less accessible sites (Hamr 1990a). Remote areas are likely to be
less heavily fished (Hamr 1990a). Fishing pressure is highest in areas of high quality lobster
habitat, with most baitlines found at sites where there was good r iparian vegetation and
pools with snags and undercut banks (Lynch and Blihdorn 1997). [RP]
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¢ Habitat disturbance also varies in intensity across the lobster's range, with most
disturbances in areas subject to agricultural, urban and forestry activities. Horw itz (1994)
suggests that the lobster has declined most in the north -west extremity of its range and in
lower to middle reaches of rivers. [RP]

e Consistent information on population status is not available across the lobster's range.
However, available infor ~ mation indicates that populations in the following catchments have
had major declines due to the main threatening processes: Welcome River, Montagu River,
Duck River, Rubicon River, Pipers River, lower reaches of the Little Forester, Great Forester
and Bri d rivers, Don, Boobyalla and Ringarooma rivers, Caroline Creek, upper Arthur River,
and upper Minnow River tributaries (Horwitz and Hamr 1988, Horwitz 1994, Growns 1995,
Lynch and Bluhdorn 1997, Walsh 2003). [RP]

¢ Increased public awareness and community su pport are integral to meeting the Recovery
Plan objectives. While the recovery plan specifies community involvement on some key
actions it encourages community support more widely on activities which are compatible
with this strategy, especially habitat pr otection, rehabilitation and improving awareness.

¢ The impacts associated with forestry operations relate to habitat disturbance and direct
fishing pressure. Any activity that may impact on the integrity of the canopy or stream
water quality in areas of hig h suitability habitat should be restricted. If high intensity
burning, chemical spraying, or stream crossings and roading are necessary they should be
carried out in such a way as to prevent damage to the integrity of the stream system. This
may require a  wider buffer zone, the retention of large trees within the buffer zone,
interception of runoff, or modified forms of stream crossings. Culverts need to be designed
and sited so that they do not pose a barrier to movement for A. gouldi . Effective buffer
zon es between logging (or land clearing for any purpose) and waterways can protect
riparian and aquatic habitat. The implementation of buffer zones that effectively protect
high suitability ~ A. gouldi habitat is considered essential. In a review of buffer stri ps for the
protection of streams and biota, Dignan et al. (1996) concluded that buffer strips as wide as
one mean potential dominant tree height are probably required for maintenance of large
woody debris input, and buffers at least 30 m wide are generally adequate to protect
aquatic biota. The only available Tasmanian research shows that minimum buffers of 30 m
minimise impacts from logging on Class 2 streams (Davies and Nelson 1994). There is no
scientific evidence regarding buffer widths specifically for smaller streams, although Dignan
et al. (1996) consider that protection of aquatic biota in ephemeral streams is likely to
require similar buffers to those used for permanent streams. [RP]

¢ As afirst step in addressing concerns about the adequacy of previ ous TFA management
prescriptions, and to inform revision of the prescriptions, a study was initiated by
researchers from the Forest Practices Authority and University of Tasmania in 1999 (Davies
and Cook 2004) to assess the occurrence of juvenile A. gouldi in Class 4 streams and to
identify the characteristics of habitat where they occurred. This study found that Class 4
streams are used by juvenile A. gouldi , but at significantly lower densities than Class 2
streams; juvenile numbers were highly spatially variable; and juvenile A. gouldi were
considerably more abundant in Class 2 streams of moderate catchment size and wider
channels (Davies and Cook 2004). The study identified macro and meso habitat features
favoured by juvenile  A. gouldi . Macro features in clude: wide streams with catchment areas
typically 2 -30 km ?; <2 % substrate as silt; high proportions of moss cover; moderate
proportions of substrate as boulders; channel slopes <15 %; or, small streams of 0.4 -2
km ? catchment area and with spring fed fl ows leading to higher year  -round baseflows
(Davies and Cook 2004). Meso  -habitat features include large rocks or logs that are big
enough not to be easily dislodged, not embedded in finer substrates, that overlay coarser
substrates and/or with a distinct ca vity underneath. The results of this project support the
need to manage Class 4 streams with potential habitat and can be used in the identification
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of areas of high suitability habitat that require
Habitat Critc al t o Survi val section6é). Research and moni
downstream impact of forestry operations in headwater streams on juvenile A. gouldi and

monitoring the effectiveness of the current prescribed actions. [RP]

¢ Inthe absence of inf  ormation on the effectiveness of the current management prescriptions,
undisturbed buffer strips of at least 30 m are recommended on either side of all class 2 to 4
streams classed as high suitability habitat for A. gouldi (as defined in Davies et al. 2005 and
current predictive modelling, see Appendix 3). In addition, as an interim measure the
maintenance of at least 10m streamside reserves on class 4 streams (30m for Class 2 and
Class 3, and 40m for Class 1) is recommended in areas of moderate suitability habitat (as
defined in Davies et al. 2005 and current predictive modelling, see Appendix 3). Significant
research is currently occurring on the refinement of this modelling (FPA) and it is
recommended that the outcomes of this research should be used to u pdate prescriptions in
the TFA. [RP]

e Streamside reserves in plantation areas containing streams with the potential to support
high suitability habitat should be managed to enhance habitat suitability. These streamside
reserves should remain intact and be p rotected from fire and other disturbance during and
after forestry operations. For special operations such as aerial pyrethroid spraying, 'no
spray' buffer strips of at least 50 m are required on all stream classes to minimise mortality
of stream invertebr  ates (Barton and Davies 1993). It is recommended that current
prescribed actions delivered via the Threatened Fauna Adviser  (Forest Practices Board
2001) be reviewed to meet the above requirement. Further review will be required as
further information beco  mes available, and additional landscape management approaches
(e.g. priority protected areas, either for the species or via the CFEV process) need to be
developed and implemented. [RP]

e Reviewing the Forest Practices Code and associated provisions is the re sponsibility of the

Forest Practices Authority, in consultation with other stakeholders. Under the Forest
Practices Code there are two mechanisms for prescribing practices to protect A. gouldi
habitat: provisions governing stream protection for soil and wa ter values; and provisions for

protection of individual threatened species by management prescriptions. The requirements

of the recovery plan can be implemented via both mechanisms. The FPA has a system in

place for notification when threatened species or their habitat is likely to be present in an
area subject to a Forest Practices Plan (FPP), so that appropriate management prescriptions
can be incorporated into a FPP. [RP]

Reasons for changes to TFA

There has been substantial amounts of research, surveys and monitoring leading to the
development of draft habitat management planning guidelines, especially in relation to class 4
streams.

Recommended TFA approach

Management objective

The primary management objective for this species is to implement actions that will assist the
maintenance of populations throughout its range, primarily through the maintenance of potential
habitat.
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Range and habitat definitions

The potential range of the Giant Freshwater Crayfish extends from the Arthur River, in

T a s ma n i oatlbwest, across the north of the State to the Ringarooma River, including the Arthur
River catchment and all river catchments flowing into Bass Strait, with the exception of the Tamar
catchment. In addition, the species has been introduced to two catchmen ts: the North Esk
catchment (St Patricks River) and the Derwent catchment (River Clyde).

Potential habitat for the Giant Freshwater Crayfish is freshwater streams of all sizes.

Characteristics of potential habitat include a combination of well -shaded flowi ng and still waters,
deep pools, decaying logs and undercut banks. Riparian vegetation needs to be predominantly

intact to provide shade, nutrient, energy and structural inputs into streams. Smaller juveniles

inhabit shallow fast  -flowing streams favouring habitats with rocks or logs that are large enough to
be stable but not embedded in finer substrates, which overlie coarser substrates and/or have a

distinct cavity underneath. Perennial headwater streams have substantially higher juvenile

densities than no n-perennial headwater streams.

Summary of proposed d  ecision pathways to use in the draft TFA

The decision -pathway and management actions recommended to meet the objective for the
species are summarised below. For details of the final draft pathways and act ions used in the
development of the draft web -based tool see Background document 3.

Considerable changes to the decision - pathways and recommendations are required to meet the

intent of (1) the recommendations made in the recovery plan; (2) to take account of recent habitat
suitability mapping (e.g. Davies et al. 2005); (3) to incorporate the class 4 habitat assessment

procedures outlined in the draft FPA Fauna Technical Note 3 ; and (4) to incorporate the intent of

the habitat guidelines from FPA Planning G uideline 2008/1  (FPA 2008).

As with virtually all species included in the revised TFA, the first decision - pathway is based on the
location of the proposed FPP within the potential range of the species. In the case of this species,
the potential range isde  fined by a Habitat Suitability Map (see Davies et al. 2007 and map

avail able on FPAO6s website). Proposed FPPs outside the
actions (REC 1) . Proposed FPPs within the range may require application of special managemen t
actions, over and above the minimum provisions of the Forest Practices Code , depending on the

presence of potential habitat.

Because the translocated (illegally and not part of a recovery program) populations are listed in
databases, planners will need t 0 seek advice for proposed operations within these catchments.
Deleting these records from the databases is not considered appropriate because some agencies

(e.g. DSEWPC) are likely to maintain such records. No special management actions, beyond the

Forest Practices Code , are recommended for these catchments. The question is whether a separate
initial pathway is needed (e.g. Is the proposed FPP area within the natural potential range of the
species? )b Provided the potential range map does not include the t ranslocated populations, this
separate pathway will not be required. However, it is suggested that an explanatory note be added

to the first dialog screen along the lines of: Gr'here is no need to take account of populations
translocated outside the natural range of the species e.g. St Patricks River, River Clyde, etc. o}

Application of particular recommendations will depend on the category of habitat suitability of

streams (of any class) within and adjacent to the proposed FPP area. Draft Fauna Technical Not e 3
provides guidelines on assessing the habitat suitability of class 4 streams only. Assessment of all

other stream classes is by reference to the Habitat Suitability Map.

The second -decision pathway is based on presence of potential habitat, in a broad s ense.
Suggested phrasing is: Are there any class 1 -3 streams, or class 4 streams classified as moderate
or high potential habitat suitability, within or adjacent to the proposed FPP area? If No, no special
management prescriptions are required (REC 2). If Yes, the next decision -pathway is reached.
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Adding an explanatory note to this dialog screen along the lines of @®nly some class 4 streams may
be classified as potential habitat for the species. Use the technical guidelines <link to technical
note> to deter mine the potential habitat suitability of class 4 streams O6should be added.

The next decision -pathway is recommended to be independent of habitat suitability (to get here
users either have class 1  -3s or moderate to high habitat suitability class 4s) and be based on
operation type: (1) native forest silviculture; (2) plantation establishment on ex native forest sites;

(3) plantation establishment on cleared land and or management of existing plantation; (4)

management of extensive plantation estates; (5) roa ding and (6) quarry activities from all other
forestry activities.

For each case, the planner will be required to produce a map of drainage features within and

adjacent to the proposed FPP area indicating stream class and habitat quality based on Draft FPA
Fauna Technical Note 3 . Further operational -level planning cannot proceed until the map of habitat
suitability has been produced.
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FURNEAUX BURROWING CRAYFISH ( Engaeus martigene r)

[Note: the common name Flinders Island burrowing crayfish has been used at different times but
the name Furneaux burrowing crayfish better reflects the distribution of the species, which includes
Cape Barren Island].

Previous TFA approach

Not applicabl e (new inclusion) i listed after development and release of the previous version of the
TFA; also FPPs on the major Bass Strait islands are a relatively recent phenomenon (largely post
TFA release 1 see comments also under King Island species).

Background _information

Conservation status
TSPA: Vulnerable; EPBC: Endangered
Distribution and habitat

The Furneaux Burrowing Crayfish (FBC) is known from isolated locations at high altitude on

Mt Strzelecki on Flinders Island and Mt Munro on Cape Barren Island (eg Horwitz 1990a).
Recent survey work has located the species elsewhere in the Strzelecki National Park, as

well as in the Darling Range on Flinders Island (UTas, unpubl. data). There is a transition

from E. martigener to E. cunicularius at lower altitudes. = Engaeus martigener  clearly has a
very restricted distribution, although little is known of its available habitat and numbers

within these three regions.

Engaeus martigener is found in boggy areas and small clear water creeks in high altitude

wet ferny gull ies (Horwitz 1990a, Doran & Richards 1996). These areas appear to be the
stronghold of the species, although recent survey work has also located populations at

lower altitudes, and in poorly drained mossy tea -tree bog and a small grassy spring/soak in
open dry eucalypt forest (UTas, unpubl. data). The species occupies a type 2 burrow habitat
(Horwitz 1990a).

Reproductively active, and egg or juvenile -bearing, E. martigener females have been found
in November and December (Horwitz 1990a). Very small juvenile s have been found
individually within larger burrow systems in November (Horwitz 1990a), while both similar

juveniles and older, free  -swimming individuals (dispersing in surface waters) have also been
found in March (UTas unpubl. data).

Threats and managem ent considerations

Although the reservation status of the species appears to be relatively high, potentially
catastrophic processes still threaten its status (Doran, 1999). One of the greatest potential

dangers to the status of E. martigener is the risk of wildfire. The accumulation of high levels
of fuel throughout the Strzelecki National Park, and the lack of access for fire control means

that high intensity burns may pose a danger to the species in the future. Although in some

areas the crayfish appear a  ble to burrow deep enough to avoid the direct effects of
disturbances such as fire, long -term consequences of intense or repeated burns may be
catastrophic, especially in combination with extended dry periods due to climatic change.

Problems include the ex  posure and loss of erosion  -prone granitic soils in the region, and the
loss of water retention within the remaining soils of the gullies. The flora in the upper

reaches of Fotheringate Creek (type locality of E. martigener and containing high quality
habit at for the species) has been identified as the most fire -sensitive, and persists as
rainforest remnants largely due to the protection of the surrounding topography (Walsh
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1999).

The efficacy of such protection, however, may be lost or reduced in periods of drought (eg
Collett 1998). Similar ferny wet gullies have already been completely lost due to the

combination of fire and drought on Deal Island (UTas, unpubl. data), and these are unlikely

to regenerate for centuries (DPIPWE, unpubl. data). Some level of fern die -off has already
been observed under current drought conditions on Flinders Island (PWS staff, Flinders

Island, pers. comm.). In contrast, frequent burning of gullies on Cape Barren Island may

produce a similar effect.

The 2001 -2005 Recovery Plan  viewed forestry and agricultural issues to be of little
relevance to E. martigener , recognising that this could change depending upon future
decisions regarding such activities on the island, any future extensions to the known range
of the species, and cha  nges to the status of unallocated Crown land (Doran 1999). Feral
pigs were also listed as a potential risk to the species.

Reasons for changes to TFA

New inclusion (for reasons stated above).

Recommended TFA approach

Management objectives

The primary man agement objective for these species is to implement actions that will assist the
maintenance of populations throughout their ranges, primarily through the protection of known
sites and the maintenance of potential habitat.

Range and habitat definitions

The potential range of the Furneaux Burrowing Crayfish, for the purposes of the TFA, is the
Furneaux islands (primarily Flinders and Cape Baren islands).

Potential habitat for the Furneaux Burrowing Crayfish includes boggy areas and small clear water
creeks i n high altitude wet ferny gullies (Horwitz 1990a; Doran & Richards 1996). These areas

appear to be the stronghold of the species, although recent survey work has also located

populations at lower altitudes, and in a poorly -drained mossy tea -tree bog and a small grassy
spring/soak in open dry eucalypt forest (UTas, unpubl. data). The species occupies a type 2 burrow
habitat (Horwitz 1990a).

Summary of proposed d  ecision pathways to use in the draft TFA

The decision -pathway and management actions recommended t 0 meet the objective for the
species are summarised below. For details of the final draft pathways and actions used in the
development of the draft web -based tool see Background document 3.

The generic opening decision level that includes a category for F PPs on offshore islands will capture
any FPP activity on Flinders Island and Cape Barren Island, and therefore cater for the Furneaux

burrowing crayfish, which is restricted to these two islands. However, it is also recommended that

the TFA include a speci fic decision pathway for the species in the Species Selection Dialog. The

decision pathway can lead straight back to the offshore island recommendation.
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CENTRAL NORTH BURROWING CRAYFISH ( Engaeus granulatus )
SCOTTSDALE BURROWING CRAYFISH ( Engaeus spinicaudatus )
BUR NIE BURROWING CRAYFISH ( Engaeus yabbimunna )

MT ARTHUR BURROWING CRAYFISH ( Engaeus orramakunna )

Previous TFA approach

Three of the species (  E. orramakunna , E. yabbimunna and E. spinicaudatus ) were included in the
previous version of the TFA. The Central No rth Burrowing Crayfish ( E. granulatus ) was listed after
the development and release of the TFA and was not included.

The decision -pathways and recommendations for the Burnie Burrowing Crayfish and Scottsdale
Burrowing Crayfish were identical. Two recommend ations were delivered. A recommendation
requiring a survey was required if the operation was within a known catchment of the species or if
the operation was outside a known catchment but potential habitat was present. Note that the

Gange 6of the species w as informed by the wording of the Biodiversity Values Database that defined
specific catchments in which the species was known. A recommendation requiring no special

management prescriptions was delivered if the operation was outside a known catchment and no
potential habitat was present. The dialog screen in the TFA defined potential habitat as does the
operation area contain any streams, drainage lines, dams or wet boggy areas? Are there any other

areas where burrowing crayfish chimneys occur? o}

The decis ion -pathways and recommendations for the Mt Arthur Burrowing Crayfish were separated

from those of the Burnie and Scottsdale Burrowing Crayfish. Four recommendations were delivered

for activities in different habitat categories. The first decision -pathway was based on broad habitat
categories: (1) wet forest, (2) dry forest, (3) plantation, (4) pasture.

If wet or dry forest, the next decision - pathway was based on the question @Are there any streams,
drainage lines, springs or seeps within or adjacent to the operation area, or other areas where
burrowing crayfish burrows are present? 0 If NO, REC 2 was delivered (no special management

prescriptions required). If YES, REC 1 was delivered, which essentially required the provisions of
the Forest Practices Code to be applied along with additional retention of habitat for class 4
streams with burrows present (10 m SSRs), directing high intensity burns away from retained
vegetation, minimising crossing points and avoiding areas of suitable habitat, minimising

machin ery use in doggy areas § and not intercepting drainage lines.

If plantation, REC 3 was delivered, which essentially required the provisions of the Forest Practices

Code to be applied along with additional retention of habitat on drainage lines, minor clas s 4 (e.g.

ephemeral, slow -moving) and seeps/springs/boggy areas with burrows.

I f pasture, REC 4 (|l abelled as 6é6x6) was delivered, which
Forest Practices Code to be applied along with additional protective managemen t of riparian areas

with respect to cultivation and use of chemicals.

There were no specific recommendations delivered for roading or quarrying activities.

Background information

Information for all species is presented below because it is proposed to gro up the species under the
decision -pathways and recommendations. The information presented below is taken largely from

the recovery plan for the species (Doran 2000), supplemented with new information available to

the specialists (but not necessarily citeab le by a specific reference).
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Conservation status

) Status Status
Species Name
(TSPA) (EPBCA)
Central North
Engaeus granulatus Burrowing endangered Endangered
Crayfish
Burnie
Engaeus yabbimunna Burrowing vulnerable Vulnerable
Crayfish
Scottsdale
Engaeus spinicaudatu s Burrowing endangered Endangered
Crayfish
Mt Arthur
Engaeus orramakunna Burrowing vulnerable Vulnerable
Crayfish
Distribution and habitat
Central North Burrowing Crayfish
The Central North Burrowing Crayfish is endemic to central north Tasma nia. It is found in a roughly

rectangular area between the Mersey River and Port Sorell, giving an area of occurrence of about
580 km 2. The species occupies type 1b and type 2 burrows in seepages, wetlands and stream
banks in relatively undisturbed habitat s (Horwitz & Richardson 1986). An attempt to model the
habitat of E. granulatus (Richardson et al. 2008) showed that much of this potential habitat is
unoccupied, probably because it has been severely degraded through vegetation clearance, weed
invasion, u rban and agricultural development, fire, forestry operations and drainage alteration. The
current area of occupancy is likely to be around 1 km 2 Historical distribution of this species is
difficult to determine, as it was only described in recent times (H orwitz 1990) and little survey
work was conducted prior to the work of Doran & Richards (1996). Based on the distribution and
abundance of other burrowing crayfish, however, it is likely that this species was quite common
throughout its range prior to its habitat becoming highly modified.

The range of E. granulatus was surveyed during 2002  -2003 on behalf of the Burrowing Crayfish
Recovery Team, which oversees the implementation of the Commonwealth Burrowing Crayfish
Group Recovery Plan 2001  -2005 (Doran 2000 a). Further surveys by the Threatened Species Section
(DPIPWE), the Forest Practices Authority and by Hopgood -Douglas (2005) and Richardson et al.
(2008) have led to a better understanding of the distribution of the species and the characteristics of

its h abitat Predictive habitat modeling (Hopgood -Douglas 2005; Richardson et al. 2008) identified

very |l ittle suitable habitat outside the known range.

absence from large areas of what once must have been potenti al habitat. In general, negative
search data has indicated that the species is restricted to small areas within its overall range, with
limited connectivity between them. It is therefore highly probable that the known populations will
remain isolated due t o the highly modified environments separating them and the continued
threatening processes operating throughout the range of the species.

Th

Little information on the speciesd |ife history is avail

eggs in November and December, and females with recently -emptied egg cases in April and May,
suggesting a spring -mating, late summer -r el ease of pattermeni | eds

There are no precise estimates of the speciesd abundance

for crayfi sh living in more or less continuous sedgeland habitats (e.g. Engaeus spinicaudatus and
Ombrastacoides huonensis ) but these can only be loosely applied to the Central North Burrowing

Crayfish, which has a patchy and linear distribution along creek sides, i n swamps and in seepages.
In favourable habitat adult densities are likely to exceed 1/m 2_If the density estimates for E.
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spinicaudatus are applied to the area of occupancy figures above a total population of between
74,400 and 392,100  adult animals can b e calculated.

E. granulatus is the exclusive occupant of the majority of its geographical range. It appears to be

absent from much of the immediate coastal strip (but see comments above requiring resolution),

where E. cunicularius is present. Tothe westi  tisreplaced by E. fossor , tothe eastby E. mairener
and to the south east by E. nulloporius . In 2005, surveys by officers recorded E. granulatus co-
occurring with  E. fossor and Ombrastacoides leptomerus in a coupe northwest of Railton (FPA
unpublished d ata). It is unlikely that further collecting will extend the geographical range greatly,

but some modelling predicts its occurrence to the east of the Asbestos Range (Richardson et al.

2008).

Mt Arthur Burrowing Crayfish

The Mt Arthur Burrowing C  rayfish is found in north east Tasmania in a range of about 470 km ,
centred on Mt Arthur, but extending from just west of Scottsdale to Lilydale, Nabowla and South

Springfield and south and west to within a few kilometres of the Tamar River. The range appears to

be in two disjunct sections with a gap of some 5 -6 km between the main Mt Arthur range and the
outlying range between Springfield and Scottsdale. The intervening gap falls across the higher

altitude sections of the Sideling. If these two ranges are taken sep arately the area of occurrence is
about 247 + 56 = 302 km 2. No estimates of area of occupancy have been made, but suitable

habitat is widespread within the range. About 41% of the range is in State Forest and another 52%

is in private agricultural land.

The range has been well surveyed (Doran & Richards 1996, Doran 1999), but the discovery of
populations west of Scottsdale during surveys for the Tasmanian Irrigation Development Board
(Doran & Richardson 2010) suggest that the range may be extended a little further.

The Mt Arthur Burrowing Crayfish prefers moist seeps and flat swampy or marshy land feeding into
or next to streams and rivers, but can also be found in stream banks, wet pasture, culverts, and
roadside drains (Doran & Richards 1996). The species may construct both type 2 and 3 burrows
(Horwitz 1990). Because of its ability to construct type 3 burrows (perched above the water table),

this species can be found several metres vertically above streams in wet gullies, and may occur in
locations where s urface water is not obvious (e.g. pasture).

The Mt Arthur Burrowing Crayfish has a patchy and linear distribution along creek sides, in swamps
and in seepages. Even in favourable habitat, adult densities are unlikely to exceed 1/m

The range of the Mt Art hur Burrowing Crayfish overlaps in the north with those of E. mairener and E.

tayatea . To the west it has a contiguous boundary with the range of E. leptorhynchus and to the
east it is also contiguous with E. nulloporius ; both of these species are commonly found in type 3
burrows. E.mairener and E. tayatea are likely to be found in wetter creekside locations than E.
orramakunna

Scottsdale Burrowing Crayfish

The Scottsdale Burrowing Crayfish has a restricted range in stream and river valleys north and east
of Scottsdale, in the upper reaches of the Great Forester River, Surveyors Creek, Ruby Creek,
China Creek, Hang Dog Creek and Parrs Rivulet. A minimum convex polygon gives an area of

occurrence of about 35 km 2, but the area of occupancy is very much less, with about 3.5 km 2 of
suitable habitat within the area.
Foll owing the speciesdéd discovery and description by

the subject of a number of intensive surveys by the Threatened Species Section and the Forest
Practi ces Authority. The most recent surveys, for the Tasmanian Irrigation Development Board,
produced only a few new records and those only in -filled the distribution, so it is likely that the
geographical range is well  -defined.
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The species is primarily foundi  n type 2 burrows wet buttongrass and heathy plains (particularly with
peaty and saturated soils), but it also occurs in surface seepages, the floodplains of creeks (often

with scrubby or taller tea  -tree vegetation: Wapstra et al. 2006), wet areas converted to pasture
from any of the preceding habitat types, and some creek banks in open dry eucalypt forest (Horwitz

1991, Richards 1997).

Female Scottsdale Burrowing Crayfish become reproductively mature once they reach an occipital
carapace length (OCL) of 16.  4mm. Mating occurs between mid November and late December, and
may represent the only time that male crayfish will be found openly wandering on the surface (in

search of female burrows). Female E. spinicaudatus have been found with free young in their burr ow
in March (Horwitz 1990). Horwitz (1991) estimated the density of E. spinicaudatus in high quality
habitat to be 0.78 -0.55 adults /m 2, and at low quality sites 0.37 -0.05 adults/ m?and calculated the
overall population of adults to be between 1.4 and 2.7 mi llion.

The range of E. spinicaudatus overlaps with those of E. mairener , E. tayatea and E. leptorhynchus
(Doran & Richards 1996). It can be found in sympatry with E. mairener and in these situations E.
mairener occupies 1b burrows alongside creeks and seep ages. It may also be sympatric with E.

tayatea in some localities (tea tree swamp) without any clear habitat separation (Horwitz 1991).

Note: the FPA&ds Range Map ikoreranged @&minintum eonvexopolygen@itound f
known sites) and  @otentia | range 6(specialist -defined areas outside core range that may support
the species).

Burnie Burrowing Crayfish

The Burnie Burrowing Crayfish is known from an area around Burnie and areas immediately

to the west. The species was discovered in 1992 within Bu rnie Park. Originally only known
from fragmented populations on Shorewell Creek, Romaine Creek and the eastern arm of

Cooee Creek within urban Burnie (Horwitz 1994, Doran & Richards 1996), the recorded

distribution of the species was extended when it was f ound in Seabrook Creek in 1998.
Subsequent survey work located E. yabbimunna along Camp Creek, Distillery Creek, two
small intervening catchments and one small tributary of the Cam River to the west (Doran

1998), and into the Emu River catchment to the eas t ( Natural Values Atlas , accessed 9 Feb
2011). The smaller eastern (urban) and larger western populations of E. yabbimunna are
partially separated by a gap (at least 18 km 2 wide) with very few records, which includes

the lower reaches of Distillery Creek, the Cam River, Messengers Creek and Cooee Creek
(including the whole of the western arm).

The Burnie Burrowing Crayfish prefers well -covered, slowly draining strips of fern -
dominated native riparian vegetation. The species is known from stream banks and

seepages retaining remnant riparian vegetation within Burnie (Horwitz 1994, Doran &

Richards 1996) and outside the city, in open and grassy sheep and dairy pasture, farm

dams, roadside seeps and culverts, sedgy marsh, and some moderately disturbed stream

sid es (Doran 1998). Burrows are often of type 2 ( sensu Horwitz & Richardson 1986, i.e.
away from standing water, but descending to the water table).

Significant habitat for the Burnie Burrowing Crayfish is defined as all native vegetation in
the immediate cat chments of sites where the species is known to occur. [PG]

A large male and female Burnie Burrowing Crayfish were found together in the same burrow
in early September (Doran 1998), almost certainly representing courtship and mating.

Large numbers of berrie  d female Burnie Burrowing Crayfish have been found in early
December, all carrying eggs in early developmental stages (Horwitz 1994). Well
developed/hatching larvae have been found under the tail of E. fossor (in the same region
as the Burnie Burrowing Cra  yfish ) in January (N. Doran, unpubl. data).
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