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Foreword

The Recovery Plan for the Mount Lofty Ranges Sautlienu-wren (MLRSEWBtipiturus malachurus
intermedius2006-2011 is the next exciting stage in the regpeéthis unique and threatened bird and its
habitats. Ensuring it will have a future on theufieu Peninsula.

The MLRSEW was recognised as an endangered speuies the Australian Governmedatvironment
Protection and Biodiversity Conservation Act 198%he second phase of the recovery program.

The range of the MLRSEW is restricted to FleuriemiRsula Swamps and dry heath habitat. These areas
fragmented and under threat from many activitiehsas weed invasion, further fragmentation, land
subdivision, changes in water regimes, changesgetation structure, grazing, mining, fire anddfects of
long term climate change are unknown.

The Recovery Plan 2006-2011 is clearly based upograms started in 1993 and has long term objegtive

through community engagement, to down list the MERSto vulnerable within 25 years. Statutory auttiesi
industries, and landholders are enabled throughptlhin to take responsibility for the managemenhrdats to
MLRSEW and their habitat and ongoing monitoringetsure the long-term survival of the bird.

Over the past 13 years, many landholders have estthe plight of the MLRSEW by fencing swamps to
protect habitat. The MLRSEW has become an icorgcigs for action to change land management practice
across the Fleurieu Peninsula. The next stags oédovery will aim to increase the connectivityvissen
existing MLRSEW populations. Community, local andts government involvement in protecting the tebijt
increasing the knowledge of the MLRSEW'’s ecologg @s habitats, monitoring and analysing the
management and recovery program are all vitaldécstitcess of this plan.

It is essential that the community momentum cretdethte is not lost. Therefore it is importanttttigs plan is
adopted, owned and implemented to achieve lastidgrautually beneficial partnerships to ensure thgigal
of the MLRSEW and its habitat for future generasion

/ L//
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S

By Mary Crawford
Adelaide and Mt Lofty Ranges Land Management Pmogfeurieu Peninsula landholder, and Recovery Team
member
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1.0 Summary of Recovery Plan

This document constitutes a Recovery Plan for tioeiM Lofty Ranges Southern Emu-wren (MLRSEW)
Stipiturus malachurus intermedifsund on the Fleurieu Peninsula, South Austratisds produced in
accordance with the CommonwealtEsvironment Protection and Biodiversity ConservatiePBC)

Act 1999and Recovery Plan Guidelines for Nationally Listédeatened Species and Ecological
Communities (Environment Australia 2002). It wiVe an effective life-span of 5 years beginning in
July 2006.

Status: The MLRSEW is listed as Endangered under the Alistr&overnment EPBC Act and the SA NPW
Act. It currently meets IUCN (2001) criteria for @amgered due to its: restricted geographic raregyesrsly
fragmented population; and continuing decline obsgrand projected in area of occupancy, area, eateh
quality of habitat, and number of locations or sytmdations.

Habitat: The MLRSEW occurs in two general habitat types:rewand dry-heathMost populations occur in
dense swamp (which includes wet-heath, sedgelerd|and and occasionally lignum), although onéeftivo
largest populations inhabits dry-heath. These htthire dense at the 0—1m level. Swamp habitat®atmost
entirely on private property, is fragmented, ramnd aubject to incremental alteration or clearaMIERSEW
populations are apparently isolated due to theéspdor ability to fly across open spaces, and thay be
susceptible to local extinction.

Threats: Existing and potential major threats to MLRSEW plagians and habitats are bushfire, drought,
climate change, livestock grazing, mining, waterastion, swamp (surface-water) drainage, plamatio
forestry, demographic stochasticity, vegetatiorceasion, fragmented habitat and isolated habitalt)ack of
habitat. Other threats are flood, storm damagestagign clearance, deliberate burning, residential
development, changes in land-use affecting aliehlate potential habitat, weed invasion, dieback tdue
Phytophthoragenetic stochasticity, introduced predators, natieglators and parasites.

Long-term Objectives: The proposed long-term objectives (25 year visfon}this Recovery Plan are to

achieve through community engagement:

1. the downlisting of the MLRSEW to Vulnerable wit2s years;

2. statutory authorities, industry and landholderséetato take responsibility for the managemenhoéats
to MLRSEW populations and habitats and ensuringahaew threats are identified and managed
appropriately; and

3. established ongoing monitoring that has the capaeitatalyse intense recovery activities if sigmaint
declines are detected once the status of Vulnerslalehieved.

Recovery Objectives:
1. Maintain and increase the conservation stattbeoMLRSEW and its habitat by:
1.1 maintaining and increasing the area of MLRSE38Upancy, number of locations of
subpopulations, number of individuals and the aegtent and quality of MLRSEW habitat;
1.2  increasing the degree of connectivity betweéstiag MLRSEW populations; and
1.3 completing and maintaining a strategy for MLR\GEecovery.
2. Maintain and increase the capacity to recoveMhRSEW and its habitat by:
2.1  improving the knowledge and understanding oRSEW ecology and habitat;
2.2 increasing stakeholder engagement, capacityemmbnsibility in relation to managing MLRSEW
populations and habitats;
2.3 monitoring, analysing and evaluating MLRSEW agament and recovery effort; and
2.4  facilitating the MLRSEW Recovery Program.

Performance Criteria: The Performance Criteria for the life of the Reagvelan are as follows:

1. Improve management of all known land-use and leaquisthreats at the majority of known occupied
sites by 2011.

2. Input given to plans that minimise the risk of habloss due to bushfire by 2008.

3. Formally protect five MLRSEW populations and/or tiabsites not currently protected by 2011.

4. Identify new and emerging threats to MLRSEW popafet and habitats and management options for
addressing these threats annually.

5. Ifrequired, at least one release at one transtmtaite completed by 2010 and ongoing monitorisg a
necessary.



6. Re-establish habitat links and/or habitat expanaidivities for at least five MLRSEW populations
(totaling approximately 50 ha) by 2011.

7. A measured increase in the area of MLRSEW occupdneyto Recovery Plan implementation by 2011.

8. Reconstruct habitat links and/or undertake habitaainsion for at least one MLRSEW population or
area of potential habitat (totaling approximatellya by 2010.

9. Demonstrated increase in habitat connectivity betWdLRSEW populations within two key areas by
2011.

10. Complete a strategy for MLRSEW recovery by 2008 iaview at least every two years.

11. Demonstrated improved knowledge and understandiegalogy and habitat by 2011.

12. Management of MLRSEW populations and habitats natiegl into relevant land-use and landscape
policy, planning and industry standard processe20d0g.

13. Demonstrated increased capacity and willingnessaideholders to take responsibility for MLRSEW
recovery by 2011.

14. MLRSEW population, MLRSEW habitat and stakekoledngagement monitoring undertaken and used
to guide future management efforts by 2009.

15. Maintain the technical and funding base foowety program coordination for the period of this
Recovery Plan.

Biodiversity Benefits:

Through the work of the Recovery Program the FeruReninsula swamps have been listed as a
Critically Endangered Threatened Ecological Comryumnder the EPBC AcFleurieu Peninsula
swamp habitats critically need further conservatddhRSEW Recovery Actions will enhance
biodiversity in swamp habitats, particularly whéeabitat is enhanced by on-ground revegetation work.
Species that may benefit include threatened b&dg the South Australian listed Lewin’s Ra#llus
pectoralis Spotless CrakBorzana tabuensj$ainted SnifRostratula benghalensand Latham’s Snipe
Gallinago hardwicki), native fish and other species of conservatignitance including additional
birds (e.g. Golden-headed Cistic@zssticola exili3, as well as reptiles (e.g. Yellow-bellied Watdirk
Eulamprus heatwolgifrogs (e.g. Bibron’s Toadléseudophryne bibroniiinvertebrates and numerous
plants. Findings regarding MLRSEW behavior and rganaent may benefit other threatened
species/subspecies of emu-wren, such as the MatheewrenStipiturus malleend the Eyre Peninsula
Southern Emu-wre8. malachurus parimedaoth of which are Vulnerable (EPBC Act).



Estimated Cost and duration of Recovery:

Table 1. Cost of Recovery Plan from 2006 to 2011.

2006/2007 2007/2008 2008/2009 2009/2010 2010/2011 otalgPer
Action
Objective 1.1:
Action 1 82216.13 85810.89 95468.90 117479(21 97318.46$478,293.59
Action 2 5486.35 33474.6( 3183.85 3259.08 2980.35 $48,384.22
Action 3 0 14714.76 4255.50 4383.16 451466 $27,868.08
Action 4 4396.35 4608.64 4780.24 4923.65 507136 $23,780.25
Action 5 33191.25 37597.58 33884.94 41270/93 18459.36 $164,404.06
Action 6 0 2947.08 1149.98 D D $4,097.06
Action 7 0 4350.99 0 Qg ¢ $4,350.99
Objective 1.2:
Action 8 0 4350.99 0 Qg ¢ $4,350.99
Objective 1.3:
Action 9 1203.37 4806.14 1660.64 5009.52 155526 $14,234.94
Objective 2.1:
Action 10 22664 12273.72 19217.60 12565.61 19883.14 $86,602.97
Objective 2.2:
Action 11 16357.24 20849.36 D 41806.50 1493|05 $80,506.16
Objective 2.3:
Action 12 35279.01 32663.62 38862.16 32694/95 56646.71$196,146.45
Objective 2.4:
Action 13 $25,405.71 $24,596.083 $24,102.51 $56,425.08 $38B631 $161,061.19
Totals Per Year 226,199.42 283,044.42 226,566.82 319,817.59 232253 1,295,080.96

Total Cost of Recovery Plan from 2006 to 2011: £52080.96

N.B. the costs indicated above are those requiyatidexisting Recovery Program to implement Repp#an
actions. This table does not include the in-kincestment that external stakeholders already orpnayide



2.0 Recovery Process and EPBC Act

21 Objects of the EPBC Act in Relation to Recovery

2.1.1 Promoting a co-operative approach to the prection and management of the environment
involving governments, the community, land-holder&and indigenous peoples

This Recovery Plan seeks to engage all relevambrsein the recovery of the Endangered MLRSEW.
Successful implementation of this plan will depemdthe involvement of a wide range of stakeholdses
section 6.1). This combined involvement will be piated through the new co-operative approach taralatu
resource management across Australia.

2.1.2  Assisting in the co-operative implementatioof Australia's international environmental
responsibilities

Implementation of this Recovery Plan will meet pgland legislative objectives at a national, staté regional
level. Whilst this Recovery Plan does not includg Ramsar Convention of Wetlands of International
Importance sites, some JAMBA/CAMBA listed speciashsas Latham’s Snip@allinago hardwickiimay
benefit from improved swamp management. The invobset of a diverse range of stakeholders will agsist
ensuring that implementation is conducted in a perative way.

2.1.3  Recognising the role of indigenous peopletime conservation and ecologically sustainable usé o
Australia's biodiversity, and promoting the use ofindigenous people’s knowledge with the involvemenf,
and in co-operation with, the owners of the knowlege

A draft of this Recovery Plan will beeferred to the Aboriginal Partnerships Sectiothef SA Department for
Environment and Heritage, who will undertake cotatidn with the relevant indigenous communitiesisTh
consultation will assist in determining the rolelanterests of indigenous communities with regarthe
implementation of this plan.

2.2 Purpose of Recovery Plan

This Recovery Plan meets the EPBC Act requirenmmtefcovery plans for nationally threatened spedes
this case the Endangered MLRSEW. This Plan is goitant management document that enables recovery
activities for the MLRSEW to be approached withiplanned and logical framework.

2.3 History of Recovery Program

MLRSEWSs are found only on the Fleurieu Peninsulanmgtapproximately 300—700 individuals occur in $mal
widely-spaced local populations in dry-heath andrey habitats (Pickett in prep. a). The taxon hasmbe
adversely affected by habitat loss in the pastargbing habitat degradation. Stochastic events aadiushfire
threaten small, isolated groups of birds and, giherhighly fragmented nature of MLRSEW habitats on
Fleurieu Peninsula, chances of recolonisation ace.p

First Phase:The MLRSEW Recovery Program started in 1993 aouhfthis time until 1998, the main
emphasis was to create awareness about the Redenagmam with landholders and volunteers. Landhslde
were important so that the team could gain acaepsaperties to determine whether there were nes &P
populations of MLRSEW previously unknown. Volunteerere necessary to help collect data during
monitoring, because of the small budget.

Second Phasén the period 1999 to 2004 further knowledge altbetMLRSEW and its prime habitats (dry-
heath and Fleurieu Peninsula Swamps) was gainedghradditional MLRSEW monitoring, population
studies, habitat usage, and by conducting SwampiErpnts with follow-up monitoring to learn moreoaib
the response of swamp vegetation to disturbanagsasigrazing, bushfire, and plant translocations.
Awareness-raising was continued, but with a mofaee scope. An informative bus tour of MLRSEW site
for the regional wine industry was held, a workpagtnership between the program and other on-ground
projects such as the Goolwa to Wellington LAP wstalglished that still exists today, feedback wawigled
for many state and regional strategies, and mymlitiwas given to local council planning officersénms of
developments that could potentially affect MLRSEWbitat and FPS. Tools for community behavioral ¢gjgan



were also created such as the Swamp Managementle&l (a booklet advising landholders how best to
manage their swamps), the Revegetation Strategyseweral individual property management plans in
conjunction with landholders. Other major acconiptients during this time included the re-establisfinoé
the MLRSEW Population in Cox Scrub CP through ti@eetion, an agreement with the Native Vegetation
Council to allow a program to embark on a five yadaptive swamp management trial, the purchaséaandh
of Glenshera Swamp in the state reserve system known as Stipiturus Conservation Park), and in320ie
acceptance of the FP swamps as a Critically Endadgmmmunity under the EPBC Act.

Third and Current Phasdn this phase the Fleurieu Peninsula Swamps, in ¢leen right, became a main

focus. Funding levels rose to their highest lere2005/06, which enabled five personnel (a program

coordinator, two extension officers, an ornithoktgind a vegetation officer) to concentrate orrd¢ieevery of

both the MLRSEW and FPS. The program also had #-gmaat budget to help landholders fund

approximately half the cost of on-ground works vbhidysically and/or legally protect MLRSEW habiaid

FPS from the main threats of grazing, invasive semtl water extraction. As of 2006, the extra istgfdnd

on-ground works money has allowed the Recoverymrodo accomplish the following:

» work with over 25 landholders to produce managerpkats for over 30 swamp/dry heath areas;

* initiate the process and assessments for at igagtiéritage Agreements and provide assistanceleast
28 existing Heritage Agreement owners;

» erect approximately 20 km of fencing to protect enttran 200 ha of Fleurieu Peninsula Swamp/dry-heath

habitat;

e complete a 2006 MLRSEW census;

» collect information about the vegetation and caadibf at least 40 Fleurieu Peninsula Swamps;

» produce a draft booklet for landholders, NRM woskemd planning agencies on recommendations for
swamp and emu-wren habitat management;

e speak at several industry meetings, such as FleBeef and the Parawa Ag Bureau;

» hold a Landholder Swamp Management Workshop andlaarf® Management Field Day;

» provide training and support to over 50 NRM proiesals, 60 landholders and 9 community groups

» obtain over $140,000 of additional grant fundindnép new landholders complete on-ground consenmvati
activities;

* begin work on a Swamp Transition Model (lookindnatv Swamp vegetation might change over time due
to disturbance/lack of disturbance/climate changkteow this might ultimately affect swamps themss|v
as well as the MLRSEW using it for habitat).

It is believed that the extent of these activiiesl the manner in which they were undertakendttempting to
connect properties working with the program andhwitown conservation areas, always attemptingdlidée
buffer zones when fencing vegetation or including heritage agreements, removing the most thnazge
weeds, etc.) will help to mitigate some of the ptitd impacts of climate change by:

* huilding resilience into habitat areas to enhahedr tapacity to respond to disturbance and stsesse

¢ improving ecological function and connectivity daadscape scale (e.g. to facilitate MLRSEW movemen
to available habitat); and

* protecting habitats and important populations (m®ring genetic representativeness and viabilgywall
as numerical strength) from the consequences ofmaxt climate events, such as fire and flooding.

There is considerable overlap between this Recavtny and the Recovery Plan for Fleurieu Peninsula
Swamps (Mount Lofty Ranges Southern Emu-wren ardridu Peninsula Swamp Recovery Program 2007).
Opportunities to integrate MLRSEW recovery and swagetovery have been identified (see note at top of
section 8.0 Recovery Actions and Milestones). Haventegration of recovery actions is a progressask
and opportunities for integration are dependerfuading. The responsibility for integration of reewy actions
rests with the Recovery Team(s), which have thegige to make these decisions once funding has bee
obtained.



3.0 Species Information and General Requirements

3.1  Species Name and Description

The MLRSEWStipiturus malachurus intermedi@ashby 1920) is a subspecies of the Southern Emu-
wrenS. malachurus

The MLRSEW is a small bird with body mass arourgiahd overall length 16—-19 cm including the 9-12 cm
characteristic filamentous tail comprising just f@athers. Its wings are short and rounded. Botbsare
tawny-brown with dark striations dorsally. MLRSEWi® sexually dichromatic, males being distinguisinech
females by pale-blue upper-breast, throat and eyebrThis difference is discernable in nestlindgthoagh the
blue is dull blue-grey at first and quickly changesh that young males are essentially indistirgbte from
older males by several months of age (Picketté@ppa). Older males generally have a more rufoustreaked
forecrown. Males retain the blue colouration thitomgt the year.

3.2 Taxonomy

Emu-wrensStipiturusspp. are members of the passerine family Malur{@astralian and New Guinean fairy-
wrens). The genus is endemic to Australia.

The MLRSEW is one of eight subspecies of the SantBenu-wrenS. malachurugSchodde and Mason 1999)
which occurs mainly in southern coastal Austraiam.intermediushas no taxonomic synonyms. Its taxonomic
circumscription is based on morphological differemand geographic separatiduid.), which is only slight in
relation toS. m. polionotunof southeast South Australia (see 4.5 Distribytion

There are two otheBtipiturusspecies, apart from Southern Emu-wren. The Rufoosmned Emu-wreiSs.
ruficepsis widespread across arid spinifex-clad regionsesitral and central-western Australia and the &4all
Emu-wrenS. malleas locally distributed in mallee-heath in souttstean South Australia and north-western
Victoria (Schodde 1982; Rowley and Russell 199Tid8ide and Mason 1999).

3.3 Conservation Status

The MLRSEW is listed as Endangered under the Alistr&overnment EPBC Act and the South Australian
National Parks and Wildlifé§NPW) Act 1972 It has been of conservation concern since at thadate 1970s,
initially due to knowledge that only a few smallgutations remained, mostly in highly fragmented spa
habitats in extremely modified landscapes and stiltpeongoing habitat loss and degradation (e.gO8A977;
Reid and Vincent 1979; Ford and Howe 1980). It lisied as an endangered species as early as 18QIA(S
1991; Garnett 1992a, 1992b).

The MLRSEW currently meets IUCN (2001) criteria femdangered (EN B1a,b(ii,iii,iv)+B2a,b(ii,iii,iv))
(Pickett in prep. a) due to its:
« restricted geographic range—extent of occurrenc80gknt (174 knf) and area of occupancy <500%m
(20.75 knd);
» severely fragmented population; and
« continuing decline observed and projected in:
- area of occupancy;
- area, extent and/or quality of habitat, and
- number of locations or subpopulations.

It was previously considered Critically Endangef€® B1+2abcdsensuUCN 1994) (MLR Southern Emu-
wren Recovery Team 1998; Garnett and Crowley 200)@)the disparity reflects differences in data and
methods used to measure area of occupancy radreattual change in status.



4.0 Behaviour

4.1 Diet
MLRSEWs feed predominantly on small invertebratésefly insects (Higgingt al. 2001; Pickett in prep. a).

Published information on the diet of Southern Enres is limited. Barker and Vestjens (1984) list a
large variety of arthropods, chiefly insects. Comnfmod items, recorded from stomach contents and
observations of feeding, are spiders, moths, Hliter caterpillars, leaf-eating beetles, weewasps,
ants, bees, and water-beetles. Insect and spider sgeds and pieces of vegetable matter havbedso
mentioned as food items (Fletcher 1915; Morgan 1$t@odde 1982).

Emu-wrens use their curved beak, flanked with stiotel bristles to protect the eyes, to glean gltre
shrubbery, and occasionally hawk for prey. Flet¢8d5) reported the stems of pale rdshcus
pallidusas an important food supply, the emu-wrens spjttpen stems of reeds and rushes to obtain
insects. In a common feeding method in shrubbytaglEmu-wrens work around and up through a shrub
and then move from there to the base of the nexbdio start again.

4.2 Breeding Biology

MLRSEWSs breed annually during spring—summer (Pidkeprep. a). The overall breeding season occupies
nine months from start of August until end of Marghis includes nesting and rearing of young to
independence, but most young hatch during Septetbleeemberibid.).

MLRSEWSs breed as dispersed, socially monogamous (Rickett in prep. a). Cooperative breeding atiche
pair paternity has been recorded occasionallyierSEW (Maguire and Mulder 2004; Maguire 2005), rimit
for the MLRSEW.

Breeding MLRSEW pairs usually require around onetdre in good quality habitat, with home rangepaif
members overlapped (Pickett in prep. a). Theritlis bverlap with the ranges of neighbouring paivlich
often abut ipid). Mate and site fidelity appears to be high withieeding seasons but low between seasons
(ibid.), the latter possibly reflecting relatively higtortality during the non-breeding period. Pairsupging
the same sites across successive seasons rentairirespective areas during the non-breedingose@sd.).
Measured home ranges apparently represent teesttrat are defended from conspecific birds, teastt
advertised, by the use of song by male MLRSEWSsh$ewitorial calling represents the only agonistic
behaviour recorded.

MLRSEW pairs produce one (mostly) or two brood4-68 young during the breeding season (Pickettép.pr
a). Although asynchronous amongst pairs at a geitenfirst broods generally fledge in SeptemberteoBer

and second in December—January. Pairs sometimeneonoe a second brood before young are indepenlent.
third brood is rareilfid.).

SEW nests are domed, constructed mainly from Igosel/en fine-leaved grasses and sedges, and dcaltyp
well-concealed in dense cover around 0.3 m abowengt or sometimes water (Maguire and Mulder 2004;
Pickett in prep. a). The usual clutch size is theggs, which are laid on successive days (Fletthis;
Maguire and Mulder 2004; Pickett in prep. a). Bpéinents care for young, although the female doest ihnot
all incubation of eggs and brooding of nestlinget@her 1915; Hutton 1991; Maguire and Mulder 2004)
Incubation lasts 10—20 days and young fledge artwodveeks after hatching (Fletcher 1915; Maguireé a
Mulder 2004). Young then remain highly cryptic iarge cover for 1-2 weeks until more capable ofifland
movement during family group foraging (Fletcher 89Maguire and Mulder 2004; Pickett in prep. a).
MLRSEWSs are independent by about three months@fag can breed in the next breeding season after
hatching (i.e. <1 year of age; Pickett in prep. a).

SEW nests are vulnerable to terrestrial predatarskoos, (especially Horsfield's Bronze-cuckobrysococcyx
basalig and trampling (e.g. by cattle). Relatively largerdduced predators, such as Cats (a known predator—
e.g. Maguire and Mulder 2004) and European Red $;a0ray have difficulty accessing nests in dense
vegetation, and native animals such as snakesukaas, both known predators/brood-parasites (féstc

1915; Maguire and Mulder 2004; Pickett in prep papbably have a greater influence on reproductiveeess.



Closely related MLRSEWSs may inbreed where no otineeding options exist (Pickett in prep. a).

4.3 Demographic Parameters

Demographic data regarding MLRSEW survival, reeneitt and reproductive success acquired from three
study sites (two swamps and one dry-heath; Pidkettep. a) are not conducive to a stable or grgwin
population.

Recorded annual survival of adults is low50%), as is breeding adult survival 40-60% for breeders as a
subset of all adults, based on two different edtimsaacross three sites), these parameters netidf
significantly between swamp and dry-heath habyipés (see section 4.5.3 Habitat description) (Rickerep.
a).

Recorded recruitment of juveniles into the adultydation (i.e. independence) is reasonably highq57
unweighted average across three sites), but rewnitinto the breeding population (i.e. observezkding
status) is very low<{ 10%; Pickett in prep. a). These parameters ddliffer significantly between sexes or
habitat types, except for significantly higher (feld) recruitment into the adult population in swasnwhich
possibly reflects limited dispersal opportunitieghe isolated swamp patches studibdi().

Recorded sex ratios for adults banded at study aite male biased (1.1:1 to 1.4:1), but do noediff
significantly across sites or habitats (Picketpiap. a). Recorded sex ratios for banded non-adrdtéemale
biased, but also do not differ significantly acreges or habitats, nor is there any significaffedénce in
recorded sex ratios across age clasbéak ).

Although recorded adult sex ratios are slightlyerabsed, available data indicate that most ifatid50—
100%, mean 85%, mode 100%) breeding-age femalésa@&it6 months old) engage in breeding activessh
breeding season (Pickett in prep. a).

Taken as a whole however, low recorded values efalvproductivity (1.45 fledged juveniles per clot and
1.94 juveniles per breeding female per breeding@®aoverall fecundity (0.92 juvenile females pexeding
female per breeding season) and breeding femalgaheurvival (0.48) are insufficient to maintaistable
population size, because production of female affigpcannot offset annual mortality (Pickett in pra).
However, the realised values available are baseélatively short study periods (1-3 breeding seasand
may underestimate actual values due to, for examplgetected young or emigration, and missed broods
(ibid.). Also, given the MLRSEW'’s capacity to produceltiple broods of up to three young, potential value
at least for seasonal fecundity, are substantigithater and variability due to environmental or dgraphic
stochasticity may result in long-term populatioaiss$ or growth (e.g. as consequence of positivigéspin
productivity across breeding seasons).

Reliable data regarding average MLRSEW life expemtare not available. The oldest recorded indizidvas
at least 5% years old when last observed (Pickegttap. a).

4.4  Dispersal

MLRSEWSs are considered dispersal limited, partidylm fragmented habitat in largely cleared larafses,
due to their short rounded wings that prevent susthflight, and a preference for dense cover, hawehere is
little available empirical information regardingsgersal. MLRSEWSs have commonly been observed amssi
cleared areas up to 10 m wide, such as fire-a¢casss in heathland or small clearings in swampd, a
sustained flight of up to twice as far over hablitas been observed occasionally (M. Pickett pdas.) obut
substantially cleared areas are probably barriersdvement (Pickett 2000) and more or less contigutense
vegetation cover appears to be necessary for jrateeh dispersal.

Movements of up to 2.5 km between sites connecyedthse vegetation have been recorded. For example,
three individuals dispersed 2.5 km between swaropaected by a corridor of swamp vegetation (Picke@0)
and another individual dispersed 1.8 km in dry-hdallowing translocation (Pickett in prep. b). Maments of
up to 1 km between sites connected by more tencmuglors such as growth along fencelines or drains
woody-weed thickets (e.g. BlackbeRRybusspp. thickets), seasonally dense pasture andvediabpen heathy
woodland have also been recorded or inferred (Ri@K®90, in prep. a).



45 Distribution
45.1 Former distribution

The MLRSEW'’s former (i.e. historical) recorded rarig the South MLR—Fleurieu Peninsula region exéeind
from Yundi in the north to Deep Creek in the souatig east to the Lower Finniss River (Littlely abdtten
1994; Pickett in prep. a) (Appendix I). The MLRSE\ésumably once occurred wherever suitable habitat
existed throughout its former range—a reasonalsleragtion given records of past or present occupdtio
most extant vegetation remnants judged as suitkbtgy also have occurred slightly beyond its ferrknown
range, but was not detected or reported (e.g. seatth swamps north of Yundi towards the central MVamRi
see section 5.4.1 Bushfire). SEW records from Hiacsin Island, Younghusband Peninsula and Narrutigein
late 1960s and early 1970s (Littlely and Cutten4t95. Carpenter unpubl. data) are not supporteetsnt
data, but nevertheless suggest some historicadmbetween SEW populations in the MLR and Coorong,
which may thereby nullify or diminish the taxonongiccumscription of the MLRSEW.

The MLRSEW'’s pre-European distribution was probatdyurally continuous in some areas and naturally
fragmented in others. For example, it was probaimye or less continuous along some drainage systems
particularly in the Myponga—Mount Compass—FinnisgRregion, where broad open drainage depressions
most likely supported extensive, contiguous ardaget-heath habitat. Dry-heath habitat on interagrilly
topography probably provided continuity independ&rdrainage systems. Conversely, for example, pre-
European distribution was probably naturally fragtee by non-habitat forest in the deeply dissected
topography of the Deep Creek—Parawa region.

4.5.1a Historical distribution change€onsidering the present distribution of populasi@nd habitat in the
context of known or inferred former habitat distriilon (e.g. based on remnant vegetation mappirnsfprical
changes in MLRSEW distribution are surmised toutestantial. Widespread contraction and fragmentadio
the taxon’s former range have been caused primayikxtensive native vegetation clearance for agrical
purposes (mainly livestock grazing). However, réeorlosses in years preceding the last decadeareso
relatively few. The MLRSEW is known to have disappl from several separate general localities ftO20
to 1993 (M. Pickett unpubl. data), e.g. Back Valle$930s—habitat clearance), Currency Creek (>1967—
habitat disturbance, isolation?) and Yundi (>1970sabitat change, isolation?). For the same perass, from
several specific sites adjacent extant populat&es occurredilfid.), e.g. Hindmarsh Tiers (>1925—habitat
clearance), Jacobs Swamp (>1960—habitat cleardstelthnce) and Cox Scrub CP (1983—fire).

4.5.1b Recent distribution chang&%e distribution of the MLRSEW continued to cowtrduring 1993—2006
and the population remained severely fragmentetth, the southern sites completely separated frorthaor
sites and fragmentation within these populatiorugso(Pickett in prep. a; Appendix I). Although calérange
effectively remained unchanged, 18 local extindidaring the period resulted in further contractién
northern and southern population groups and ineck&®lation within these disjunct groups (Appenlix
Notable losses included the most easterly of sontloeal populations (Sites 31 and 26), the mostherly of
northern populations (Site 19) and central northecal populations (Sites 5, 6 and 7). A notablie geas the
population reintroduced to Cox Scrub CP in 2001-22(ite 50). Excluding reintroduced occurrencesteh
was a 27% decline in area of occupancy (IUCN 26y 25 knf in 1993 to 18.25 kfin 2006 (Pickett in
prep. a). In 2006, the 13 extant northern sitespr®d five essentially isolated groups separayeat east 2
km, with sites within groups only tenuously conmektand the seven southern sites comprised antditjenct
group, though having better connected sites, at B&km from nearest northern population (Appernyix

45.2 Present distribution

The MLRSEW occurs in the South Mount Lofty Rangdedfeu Peninsula region of South Australia. ltsg&
extends broadly from Mount Compass in the nortbeep Creek in the south and east to the lower §$nni
River (Littlely and Cutten 1994; Pickett in prep.(Appendix ). Occurrence outside this range ikkaty,
except perhaps in the Hindmarsh Island—Murray Meetfion (e.g. R.J. Whatmough in Littlely and Cutten
1994 and South Australian Ornithological Associatixcursion in Glover 1971), but this has not been
thoroughly investigated. Given recent survey eff@Rickett in prep. a), it is unlikely that anya&@ely large
populations remain undiscovered.

The MLRSEW's extent of occurrence (IUCN 2001) ird8@vas estimated to be 174 %(Rickett in prep. a). Its
area of occupancyh(d.) in 2006, including occurrences established bydicacation (see sectigh5.1b Recent
distribution changesPickett in prep. b), was estimated to be 20.75 km



4.5.3 Habitat description

The SEW inhabits a range of habitats characteaibficomprising low dense vegetation, e.g. shritk#ts,
sedgelands and heathy shrubland, mallee, woodlafudest (Schodde 1982; Rowley and Russell 1997;
Maguire 2005).

The MLRSEW inhabits two general habitat types—swamg dry-heath—both characterised by low dense
vegetation (Littlely and Cutten 1994; Pickett irpra; Appendix I1). A key structural feature ofaawnp
(reedland, wet-shrubland and wet-sedgeland) andhelayh (mallee/woodland/forest and dry-shrublaradjitats
(Appendix Il) is a dense layer (e.g. >70% foliageer and vertically dense), usually from grouncelee about
1 m above ground, dominated by shrubs, sedgeseansl ih swamps, and shrubs and sedges in dry-heath
(Littlely and Cutten 1994; Wilson and Paton 200ikBtt in prep. a). Some habitats have an additionare
open shrub layer and/or emergent shrubs (<5% cdvet)any tree canopy present is usually low (<}@Gnd
sparse to mid-dense (10-70% cover) (Pickett in.mppppendix I). Occupied swamps typically consera
mosaic of structurally contrasting plant associaie.g. sedgeland adjacent shrubland). Occupieteiths
are typically mallee tree dominated and more giadat than swamp habitats in terms of any strutthianges
across the area occupied by MLRSEWS.

MLRSEW swamp and dry-heath habitats are compaiatigrms of habitat quality. Recorded survival,itim
of disappearances, reproductive success, recruitofidmeeders and home range size are all similarsa
habitats (Pickett in prep. a).

Despite floristic differences, swamp and dry-hdahitats are structurally similar, and it appebhed t
MLRSEWSs use habitat on the basis of structuraleratthan floristic components (Wilson and Paton 2004e
key characteristic of both habitat types is highsiliy of vertical and horizontal vegetation belowni{bid.;
Pickett in prep. a). SEWs will use more open hapitat areas of high vegetation density (e.g. shinigkets)
are always nearby and are favoured as refuge @raaett 2002; Wilson and Paton 2004). The MLRSES&
the densest vegetation of all SA subspecies of $Fdkett 2002; Wilson and Paton 2004), but its geised
habitat types may be an artefact of past vegetatearance.

4.5.4  Habitat critical to survival and recovery

Habitat critical to the survival of a species (Eoviment Australia 2002) may include sites, aredsabitats that
are necessary for:

- foraging;
* shelter;
* breeding;
» refuge;

» dispersal;

» important populations or occurrences;
* maintenance of genetic diversity;

» evolutionary development;

* reintroduction; or

s recovery.

The MLRSEW is a sedentary, dispersal-limited spethiat occupies a range of habitats that can bsidenmned
critical for its survival (see section 4.5.3 Habilascription). In the broadest sense, all of thegstats are
critical when considered in terms of individual4¢weeds and requirements for short-term site-ztioul
persistence (e.g. area required by individual breppairs at a site, and minimum habitat requiretséor an
isolated local-population). However, when considdreterms of the entire population and its langscacale
requirements for long-term viability (e.g. conngityi to facilitate dispersal and maintenance oftrg site
populations as well as occupation of vacant hab#atthey become available) means that a subbabdhts
represents the habitat most critical to survival, érucial for maintaining the taxon. This subgetild not just
include habitats occupied by important populati@@g. core in a given area or likely source popatetor
recolonisation; see section 4.6.1 Important popra), but would also include parts of the surrangaon-
habitat matrix. These surrounding areas could Imsidered critical to survival in terms of theireas dispersal
corridors or potential habitat (both now and irufet and considering possible effects of climatiarge), or in
terms of their effect on neighbouring habitat (¢hg. maintenance of hydrological or buffering pisss).
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Whilst basic habitat requirements of the MLRSEWeéheen identified (see section 4.5.3 Habitat dgson),
there is currently insufficient knowledge to allavelear-cut, comprehensive identification of halstitical to
its survival. This should be identified at the @lepopulation level and further information is essary to do
this, particularly in terms of landscape-scale nemnents. A systematic approach to identify andk renitical
habitat should consider such factors as populatiportance (e.g. size, extent, viability and likebyurce—sink
relationships), surrounding landscape (e.g. noritdiaimatrix quality), habitat quality, patch configtion and
interconnecting landscape elements. Identificatibimabitat critical to survival should be basedtos best
available information and modified accordingly asrenand better information becomes available.

For the purposes of this strategy, habitat critioadurvival and recovery is considered to comprise

« all sites (Appendix I);

» areas occupied by important populations (see sedtid.1 Important populations and Appendix I);

» specific habitat types identified in this plan (seetion 4.5.3 Habitat description; Appendix Iijda

» habitats re-established and expanded, or plannid te-established or expanded to enable population
expansion.

Mapping of habitat critical to MLRSEW survival ugivailable data is problematic. In terms of ocedsites
and areas occupied by important populations (satéosed.6.1 Important populations), habitat crititca
survival is broadly represented in Appendix |, altgh area boundaries have not been defined for imapp
purposes. In terms of specific habitat types angbitant landscape components (i.e. existing/patehébitat
and corridors), a map of habitat critical to sualiis not available, nor, as mentioned above, éxjadte
information available from which to derive spati@ta for such mapping. For example, recent systemtiorts
to reconcile observations and associated habitatwiith existing floristic vegetation mapping ftetSouth
MLR indicate that available data at 1:50,000 sa#elequately reflects the patchiness of MLRSEW tadbit
selected sites (e.g. Deep Creek CP).

See Appendix | for a map of MLRSEW distribution

4.6 Populations

Population SizeAccording to size classes ascribed to local pdjmuia (see next paragraph and Appendix 1),
the estimated MLRSEW population in 2006 was 315-668W¥iduals, with up to three quarters (37-72%) in
dry-heath, although most occupied sites (65%) wessvamp habitats (Pickett in prep. a).

Local (Site) PopulationsAs at December 2006 there were 54 known MLRSEWsgiAppendix 1), of which 20
were occupied in 2006. These local (i.e. site) petans comprise roughly six population groups trat
essentially isolated from each other (Pickett iepp).

‘Local population’ is used here to refer to the plagion of MLRSEWSs at a given site, and generdlig ts the
set of individuals in a habitat patch. Some halgitathes, however, are poorly defined and one oe iocal
populations could arguably be recognised as comgribe same population. For example, dry-heatlitdiab
patches in Deep Creek CP merge with adjacent nbitalhaegetation, sometimes with little spatial aetion
from adjacent occupied patches. This is in contmasften discrete, widely separated swamp hapdsthes set
amidst cleared areas or markedly contrasting végataas occurs in the Mount Compass district.

In some cases local population is used here to t@feccurrences as small as one pair in a sirgjbitdt patch,
although such occurrences would generally not Imsidered as populatiopgr se

Of the 20 specific sites where the MLRSEW was réedrduring 2006, most (55%) were located on private

property and most (55%) were in areas not managecifically for nature conservation, but a largegartion
(40%) was in formal nature conservation areas methhy State Government (Table 2).
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Table 2 Summary of tenure, use and ownership of siteeyevthe MLRSEW was recorded in 2006.

Primary Land Tenure Number of Sites Owner/Manager
Tota Primary Land Use
|
s | g
T =
S 25¢ 2| =
n © | @© a @©
c |€S & = Q
S |gsg ¢ |
== (@)}
o 889 = c
[J) [72) N
2 1598 &8 | ¢
Z x> g = O]
Private 11 *1 8 "~ 1| Private
Conservation Park** 8 **8 - - —| National Parks anddlife SA
Unalloted Crown Land 1 — . 1 + Minister for Enviment & Conservation /
private
Total 20 9 8 2 1

* Informal reserve (Mt Compass School Swamp)
** Formal reserve (legislative basis)
A Black Swamp

4.6.1 Important populations

An important population can be considered oneithaécessary for a species’ long-term survival l@edvery
(Environment Australia 2002). This may include plagions that are:

» key sources for breeding or dispersal;

e necessary for maintaining genetic diversity; and/or

» near the limit of the species’ range.

Six important MLRSEW populations, each comprisingr@up of more or less connected site populatiares,
recognised (Table 3).

Table 3. Important MLRSEW populations.

Rank Population Sites Habitat Land Tenure Importane
1 Deep Creek CP 38, 39, |dry-heath Conservation Pg®. 70% of entire MLRSEW population; scattered
41, 45, relatively well connected local populations, poksi
46, 51 pairs atSite 38 arguablythe most important

MLRSEW local population overall; probably most
viable and genetically diverse population; likebyisce
for regional dispersal and for translocations.

2 Lower Black Swamp—Finnisg22—-24 swamp Private, Crown |Possibly 50 pairs-Site 23 arguablythe second-most
Park Swamp—Reedlands Land important MLRSEW local population overall;

probably second-most viable and genetically diverse
population; potential source for translocations.

3 Glenshera Swamp 14 swamp Conservation parger swamp population in finest and largest
remaining upland freshwater swamp habitat.
3 Square Waterhole—Ambersuri5-17 swamp Private Larger swamp population inrs@dinest/largest
Alpacas Swamps upland freshwater swamp habitat.
3 |Cox Scrub CP 50 dry-heath Conservation PReintroduced population; largest dry-heath popoitati
outside Deep Creek CP.
4 Mount Compass—Nangkita 10, 53, 84amp Private Larger swamp population; includestmogherly

swamp occurrences.
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5.0 Known and Potential Threats

51 Causes of Past Decline

The population of MLRSEWS has been greatly redunedearance, degradation and fragmentation of
both swamp and dry-heath habitat. Land clearancprimary production activities has been extensive
on the Fleurieu Peninsula. Large areas have beatoged for sheep and cattle grazing, dairying,
forestry and horticulture. Water resource managémmas seen many natural drainage systems modified
through construction of dams for water storagednaghs to divert water from potentially productive
sites. Fragmentation of habitat has exacerbatdalgnts since isolated local populations of emu-wrens
are now highly vulnerable to catastrophic eventhsas fire, with local extinctions known to have
occurred as a consequence of such events (e.gS€ak Conservation Park and Toadspring Swamp
sub-populations, lost as a result of bushfiresabrBary 1983 and January 1997 respectively). litiadd
to outright clearance of previously available ememhabitat, degradation of remaining habitat by
slashing, burning, draining and heavy grazing hathér contributed to the reduction in MLRSEW
habitat on the Fleurieu Peninsula.

Introduced predators such as the European Red&/ Eipes vulpesCatFelis catus and Black RaRattus
rattus may prey upon the MLRSEW, however very little imf@tion is available on predation of emu-
wren eggs, nestlings, juveniles or adults by iniiadi or other predators.

5.2 Overview and Priority of Current Threats

Threats to the MLRSEW includetural catastrophesand manyand-use threatsthat lead to environmental
or demographic impacts (Table Bushfire is the most serious catastrophic threat, becdupegpulations and
habitats are potentially threatened. The largeatneing MLRSEW population occurs in a high firekris
environment and could be extirpated by a singlédhaoked bushfire, and isolated swamps are unlikehet
reoccupied following extinction due to fire. Otleatastrophic threats (i.e. natural, but extremerenmental-
variation events) such as drought, flood and stmrlesser threats, although the direct (e.g. tity)tar
indirect (e.g. reduced carrying capacity) impadthese might bexacerbated due to climate changend of
these threats drought may therefore pose the gtahteat to populations in swampsnd-use threatsinclude
livestock grazing vegetation clearancedeliberate burning, mining, water extraction, swamp drainage
plantation forestry, residential developmentandweed invasion These have evidently impacted considerably
on the MLRSEW in the past, mainly populations iragwps. Climate change may exacerbate the impacts of
land-use threats, particularly livestock grazind amter extraction. Considering the two generalithbypes
(swamp and dry-heath) land-use threats remainategréhreat to populations in swamps and to swaaiitdt.
Livestock grazing in swamps is viewed as the mesbas land-use threat, because the practiceatwely
common and it directly impacts on habitat qualityt other land-use threats that might affect swaggrology,
such as water extraction, drainage and plantaticesfry, have the potential for major impacts. Mgeeerally,
changes in land-usdor existing alienated habitat areas potentidilgaten recovery through compromised
habitat re-establishment options. Althougtgetation successiois a natural process of gradual change, it
might pose a serious threat to the MLRSEW duedaced carrying capacity and habitat Id3sedators and
parasitesare not considered major threats, but the rofgedation, in particular, requires further inveatign.
Demographic and genetic stochasticitare random (stochastic) processes that may affeRISEWS,
although their significance is poorly understoodey are independent of external environmental faciod
come into play in small populations. Importantlgnebgraphic stochasticity may be a major threat to
MLRSEWS, especially the smaller populations, whatross seasons, may drift to extinction due tooha
variation in survival, reproduction and sex rati®anilarly, genetic stochasticity may affect fatyi) survival
and ability to respond to environmental changesmall populations (e.g. inbreeding depression),atibugh
poorly understood, its potential impacts shouldb®mtgnoredFragmented/isolated habitatis a major threat
because MLRSEWSs have limited dispersal capabilitiask of habitat is a threat because it constrains
population growth, area occupied, population vighiand inter-patch movement. Other threats (inmpects)
to recovery concern inadequacies or limitationfuirding, knowledge, natural resource managemeegiation
and community engagement.
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Table 4. Summary of threats to the MLRSEW.

’ : Habitat, Period and
Threatening Process Type Likely Impact Likelihood Notes
Environmental Demographic Swamp | Dry-heath
o § S 5 g
S18 .| 52| 55|35 8| 5 |elz|Elel|E
SI2/E| 2225|158 |8=| 5 |&5|g8|E|5|¢gls
n|lo|S| @ Qo S S o = S|lE|lOo|=|E|O
E15/0| £ | fE| 28| 33 2 |2|13/5|2|3|3
o | 5 © (=) x o T ®n o T al|T o
O > 8 S| & G
S LL
Climate change Impacts via more direct catastrophic and land- X X X X N X ol @ a
use threats (see * below)
Bushfire* Accidental, malicious or natural (e.g. lightningx Most of Deep Creek CP population could be losttduarge fire; isolated swamps
ignition X X X X X R R e unlikely to be naturally reoccupied following exttion due to fire
Drought* X X X X o|n o | o | m |Populations in small swamp patches probably attgse risk
Flood* X X X X X X o|o|nm Lowland floodplain sites and other low religbs most vulnerable
Storm* Unusually intense wind and/or precipitation X X X X o | o | o | @ | @ | a|Possibly more significant impacts in confined syambitats if no refuge
\Vegetation clearance |Incremental cl_earance - e.g. roads, dams, fire- | x X X X elololelolo Broad-acre clearance has ceased in the area odshte
hazard reduction
Livestock grazing Sheep and cattle (includes trampling) X X AR Cattle (largest, heaviest) have greatest impact
Deliberate burning e.g. fuel-hazard reduction, small-scale X _ _ More frequent in past—modern-day controls in place
vegetation clearance X X X X X °1° °°
Mining e.g. sand mining b X X X o| @ o |Sand mining adjacent swamp habitat is of conaethé Mt Compass area
\Water extraction* e.g. dams, wells, bores X X X X °
Swamp drainage Surface-water drainage X X X X .| ®
Plantation forestry e.g. Tasmanian Blue Gum, Radiata Pine X K X o|o|@|m Large areas of pines historically establisheihity swamps and dry-heath
Residential developmentRuraI/urban residences and associated X N N N olola Disturbance, excluding vegetation clearapeese
infrastructure
\Weed invasior e.g. Blackberry, Gorse X X X oo Floristic/structural integrity compromised
Dieback due to Vegetation dieback due to plant pathogen X X X a a No current infections in emu-wren habitat, buta fecalised infections adjacent
Phytophthore
Demographic Reflects random variation in birth and death X X X . Mainly potentially effects small populations in swas, but also small re-
stochasticity rates established populations in dry-heath
Genetic stochasticity  |Genetic drift X X X 0 @ |As for demographic stochasticity (above)
Introduced predators  |Cat, European Red Fox, Black Rat X X X ola ola Predation by introduced animals may be impactingufagion more than thought,
but data are lacking
Native Of early stages or adults - e.g. snakes, cuckoos X N N olo olo Native predators/parasites may potentially havepnimpact on small
predators/parasites raptors populations, but data are lacking
\Vegetation succession |Natural change in vegetation floristics/structure X Old-growth swamp shrubland habitats tend to bedath@nd dense; old-growth
X X X dry-heath open mallee/woodland/forest habitats terfithve understoreys that afe
too open
e major - known/inferred/projected impact on largegortion of population, or on specific key localulations * frequencyl/intensity may be exacertdtg climate change
o minor - known/inferred/projected impact on smatigortion of population or local populations X wedd/lost food, shelter and/or nest-sites

O]

major ? (i.e. uncertain)
g minor ? (i.e. uncertain)
blank negligible threat
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5.3 Biology and Ecology Relevant to Threats
5.3.1 Habitat requirements

MLRSEWs are found in habitat comprising wet sedggishrubland or dry-heathy mallee/shrubland/forest
having one or two low (<3 m high), vertically andrizontally dense layers (see section 4.5.3 Habitat
description). Structural and floristic integrity leébitats is directly or indirectly impacted byasttophies and
land-use threats. Changes in floristic compositian be expected to affect MLRSEW food resources (i.
invertebrates dependant on specific flora) andthabiructure (i.e. vegetation layering and dehs®hanges in
habitat structure affect resources available feftsh movement and nesting. Nests, which SEWs#ylyi
situate low in dense cover (see section 4.2 BreeBiology), are vulnerable to trampling and disambe. The
dense cover of undisturbed habitat probably affardegree of protection from introduced predatachss
cats and foxes (see section 5.4.18 Introduced fmexja

5.3.2  Sedentary habit and small home range

SEWSs occupy relatively small home range areasafrat 1 ha and are sedentary, at least when bregsiing
section 4.2 Breeding Biology). This means that carafively limited (i.e. spatially and temporallgchl effects
may disproportionately impact upon the populatiba site. For example, entire territories may beciéd as a
consequence of localised fire or brief periodsed\y grazing in a confined area of habitat.

5.3.3  Limited dispersal

MLRSEWSs have limited dispersal capabilities becahs& short rounded wings limit flight, and it aggp's that
dense vegetation is required for dispersal, bstrikied not floristically correspond to habitat (seetion 4.4
Dispersal). Although the maximum dispersal distamo®rded is 2.5 km between sites connected byedens
vegetation (Pickett 2000), the species is probaehpable of movement over much greater distances.

Limited dispersal has known and potential implicasi for population viability. Once a local poputatihas
been lost, natural recolonisation of the site igeshelent on successful dispersal from a connectadeo
population. MLRSEWSs can reproduce through inbregdiickett 2000), but the effects of inbreeding on
population viability (e.g. reduced survival andnaghuctive performance through inbreeding depre$siom
unknown.

5.3.4  Small population size

Most local populations of MLRSEWSs are small andipafarly vulnerable to the effects of genetic jprobably
more importantly, demographic stochasticity (s€el®m Demographic stochasticity and 5.4.16 Genetic
stochasticity).

54 Current Known and Potential Threats Identified

As indicated below there is a wide range of exgstimreats already exerting pressure on MLRSEW aghiid
populations. Of significant concern is that anyitiddal threats will exacerbate the already tenuatsire of
MLRSEW populations. As alluded to in section 5.6keone of the knowledge gaps includes emerginegatiss;
for example new industries that may arise in tharfu In recent times the proposed planting of Q0 Bectares
of Tasmanian Blue Gum plantations has highlightedpotential for a new range of risks to MLRSEWGIsas
new chemicals that may be used in the catchmedtsew potential environmental weeds. As more intkst
emerge there will continue to be additional impa@ilst it can be difficult to legislate retrospieely it is
paramount to the recovery of the MLRSEW that guiated for new industries afford appropriate protatfior
MLRSEW habitat.

Cumulative impacts are also of significance. Whalsthe aforementioned threats have potentialosepghreats
in isolation, the combination of these threats @nés an even greater risk to MLRSEW habitat andifations.
Each threat identified has the potential to exaaerither threats and many threats are interrelfdedxample
water extraction whilst a threat in itself also Ipasential to increase the threat of weed invasiwoh bushfire.
Interconnectedness between threats and the intpachave in conjunction is difficult to quantifitugh it is
recognized that threats need to be consideredihdithidually and cumulatively in order to mitigatisks to
MLRSEW.
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5.4.1 Bushfire

Bushfire is a major threat to MLRSEWSs as it cawdie=ct catastrophic loss of habitat and trappediddals,
and may force dispersal to areas unsuitable asataBushfire potentially threatens persistencallaiccupied
sites and is considered the most significant ststahthreat. Notably, the population in Deep Cr&kis highly
vulnerable to extirpation by bushfire, since theeree comprises a contiguous area of fire-pronetegign
(DEHAA 1999), and a single widespread fire couldemtially result in the loss of up to three questef the
entire MLRSEW population (Pickett in prep. a). Biiighmay be the consequence of natural (e.g. ligtn
strike), malicious or accidental ignition.

Bushfire may result in long-term loss of MLRSEWsrfr specific areas, but reoccupation of regenerating
habitat can be expected provided unburnt occupabdtdt is adjacent and adequately connected. Fonple,
the Cox Scrub CP population was extirpated by hreshf 1983, but the park was not naturally reodedp
apparently due to its isolation from adjacent papiahs. The MLRSEW however was reintroduced there i
2001-2002 (Pickett in prep. b). Similarly, locatigaccidental) fire caused the loss of a small fadfmn at
Toadspring Swamp in 1997 and the site has not smtupied due to its isolation (Pickett in prepla
contrast, nearly all of the presently occupied afdaeep Creek CP was burnt-out by two major buskf€.
50% of the park vegetation burnt in 1980 and ehntl5% burnt in 1983), but MLRSEWS are now wideagr
across these previously burnt areas, presumabbulseaegenerating habitat could be recolonised énalnurnt
areas. In another case, MLRSEWSs persisted at thenMdompass School Swamp (Site 11) following an
accidental fire in 2003 that burat60% of available habitat. Unburnt habitat patclimduding degraded
sedgeland, adjoined the burnt area. MLRSEWSs tefilge in these areas and were using regeneratbigha
for foraging within six months of the fire (Pickethpubl. data).

Similar information regarding fire-effects on ottf®EW subspecies is available. For example, bushfmesed
only short-term losses at Tulka (2000—widespresg) find Kellidie Bay CP (2002—Iocal fire, due tghiining
strike) on Eyre Peninsula, since unburnt occupadaltht remained at both sites and both were reagedup
within several years of being burnt (Pickett 20@W)t recent widespread bushfire (2005) on Eyre fifeihé has
probably caused long-term losses in the KoppicsHiilhere all available occupied habitat appearate lbeen
burnt-out and the nearest populations are isofated regenerating habitat (Pickett 2005).

Responses to bushfire may vary by habitat typeadmee habitats are likely to differ in the post-firae periods
required to become suitable MLRSEW habitat oncénagar example, sedgeland and shrubland associated
with swampy areas may attain a sufficient densityhfabitation more rapidly than shrubland, woodland
mallee habitats on relatively dry sites where gimstvegetation regeneration may be much slower.
Furthermore, variation in fire-responses can besetqul due to differences in fire frequency, intensipeed
and seasonal timing, as well as burnt-area extahpatchiness (Woinarski 1999). Such differences in
MLRSEW fire response have not been thoroughly itigated.

Bushfire has likely played a major role in post &uean-settlement extinctions of MLRSEWSs and thertax
may have been much more widespread than histdcalds indicate (see section 4.5.1 Former digidbyu
Some remnant patches of apparently suitable habitét inside and outside the MLRSEW'’s known former
range, have suffered repeated catastrophic bustsiinee creation of the modern landscape of patchil
distributed isolated fragments, and any such vaaagas of formerly occupied habitat have almogaady not
been reoccupied due to isolation. This possibiliyrants investigation, as it relates to perces@ubstraints
regarding potential translocations.

A major concern is that climate change could inseethe intensity, frequency, duration and extettushfires
if a warming, drying trend prevails for the Mourifty Ranges (Bardsley 2006; see section 5.4.234ém
Change)

Despite the potentially major threat of bushfined domewhat ironically, the MLRSEW is probably miditely
dependant on fire or particular fire regimes, asigpaar post-fire age-classes of swamp or dry-he&getation
types may be required as habitat, and others may$dtable or marginally suitable (also see sadiid.20
Vegetation succession).
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5.4.2  Drought

Drought is a potential threat to MLRSEWSs. Althoubkre are essentially no data regarding its effects
MLRSEWS, serious drought can be expected to caaisiath degradation or loss due to changes in florgsd
therefore structural attributes, which would themstrikely lead to increased mortality and redupssHuctivity
due to reduction or loss of food, shelter and siss.

Changes in habitat condition at Cox Scrub CP du2b@P—2003 (M. Pickett pers. obs.) were possibly
attributable to below average rainfall in the reg{dustralian Government Bureau of Meteorology are#)
and may have impacted on the reintroduced MLRSEWladion. Widespread, substantial shrub and sedge
dieback in occupied dry-heath habitats was obseftweinot measured) during this period and this maye
contributed to low survival of MLRSEWSs release®®02 and low reproductive success in the 2002-2003
breeding season (Pickett in prep. b).

Drought is potentially a major threat to MLRSEW pégiions in isolated fragments of swamp habitat,
especially where swamp habitats are constrain#tetonly available hydrologically and edaphicalljtable
sites in the local landscape. Perturbations dileaalrying effects of drought might result in cétaghic
degradation and loss of swamp habitat with no groispf emu-wrens dispersing to unaffected habitat.

In addition to the above-mentioned direct impaittsre are indirect drought-related impacts that thegaten
MLRSEWSs. For example, stock-grazing rates may beeawsed above normal, or habitat patches (partigula
swamps, but also dry-heath) usually excluded ondeamally protected might be grazed during drought
periods (see section 5.4.6 Livestock grazing). Bityi, water extraction impacts (see section S5\Wa&er
extraction) may be exacerbated during droughtethepotentially impacting on swamp habitats and
populations.

A major concern is that climate change could insegthe intensity, frequency, duration and extemirotight-
related impacts (direct and indirect) if a warmidgying trend prevails for the Mount Lofty Rang&=afdsley
2006; see section 5.4.23 Climate change).

543 Flood

Flood is a potential threat to MLRSEWS in swampdagions at lowland floodplain sites (e.g. Blacke&®mp
on the Tookayerta Creek and Reedlands Swamp dowleg Finniss River) and other flood-prone low-e¢li
sites along drainage lines (e.g. near Mount Comp@bkere are no data regarding direct effects olREEWS,
but localised flooding has been observed to caulsstantial inundation and structural changes taxgwa
habitat, therefore catastrophic flooding would ateertainly directly cause nest failure or forckspersal, or
indirectly reduce survival and productivity dueréaluction or loss of food, shelter and nest sites.

Climate change may result in more extreme and &ertflooding events in riparian areas of the Mdwofty
Ranges (Bardsley 2006), which could exacerbatelfletated impacts to swamp populations and hahisats
section 5.4.23 Climate change).

544 Storm

Storm is a minor potential threat to MLRSEWSs. Asdoought and flood, there are no data availabléhen
effects of storms, but unusually intense rainfati/ar wind events could potentially cause deatht falure or
damage to habitat, which could in turn impact orvisal and productivity due to longer term reduatior loss
of food, shelter and nest sites. Impacts in codfiss@amp habitats may be substantial if there arefuge
areas.

5.4.5 Vegetation clearance

Vegetation clearance (which here excludes clearbpgrazing and burning, but see sections 5.4.6dtack
grazing and 5.4.7 Deliberate burning) is an ongaimgor threat to MLRSEW populations. Historically,
widespread vegetation clearance has caused mamrflagmentation and isolation of MLRSEW habitai,
broad-scale land clearance in SA has essentiadlyetkand further clearance of native vegetatipnobibited
without approval under the Sative Vegetation Act 199Minor clearance can still be authorised or exeimpt

1 http://www.bom.gov.au/cgi-bin/climate/rainmaps.cqgi
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some circumstances (e.g. dam construction, firaksrefencelines, roadwork) and a small amount Gfwiul
clearance will probably continue (e.g. conversibswamp to pasture). Whilst individual authorisedliegal
clearances may be small in area, incremental hdbgs may be substantial overall. Furthermoregreleces are
localised, such that small fragments of habitgieeglly swamp, and any MLRSEWSs therein may be
disproportionately impacted. Vegetation clearamcedcupied habitats may directly cause nest fadunc
forced dispersal. In addition, clearance of halutaton-habitat matrix may cause or exacerbatetdtabi
fragmentation and/or isolation. Land clearanceksythreatening process listed under the EPBC Act.

5.4.6  Livestock grazing

Livestock grazing is a major threat to MLRSEW pa@tigins in swamp habitat. Dry-heath habitat is
intentionally or accidentally grazed by livestockich less often. The main animals concerned aregysine
cattle, with alpacas and deer only occasionallgiggaswamp habitat. Grazing and associated tragnoifn
habitat may cause nest failure if grazing occurinduthe spring—summer breeding season, and pg<sitded
dispersal if habitat structural integrity is sulmgtally degraded throughout a small habitat pa@&tazing and
trampling may generally impact on survival and pratiVity due to reduction or loss of food, shel#@d nest
sites. There are numerous instances of cattle mirik@pacting on the structural integrity of occegiswamp
habitat, especially in the intensively used nonthgart of the MLRSEW's range (i.e. Myponga—Mount
Compass—Tookayerta Creek—lower Finniss River r@gamd cattle grazing may have directly contributed
declines or local extinction of several small swapopulations (e.g. Willowburn Swamp, Site 12; Uppeep
Creek Swamps, Site 36; Double Bridges Swamp, Sita2d Ex Nangkita Study Site—Patch 3, Site 7) (M.
Pickett unpubl. data). Sheep, being smaller arfddigthan cattle, have relatively much less imifiaet in terms
of grazing, trampling, pugging and erosion) on sywdrabitat condition.

In addition to direct impacts on vegetation stroetand floristic composition, inappropriate graziegimes
(e.g. too intense, too frequent, seasonally seveag)result in long-term changes in habitat stmetlue to
changed plant population dynamics (e.g. altereduitacent, increased mortality), with consequentaizg

impacts on habitat suitability.

Many potential but degraded habitat patches arzedraespecially in swampy areas, and this alsatins the
MLRSEW by restricting or compromising future hab#éad population re-establishment options (e.dalye
corridors, and sites for natural reoccupation angtocation).

Other threatening processes such as drought (sgersb.4.2 Drought) may worsen the threat posed by
livestock grazing. For example, when usual stoddfsupplies are low during drought period, stooklein
traditionally lightly grazed habitat patches miglketincreased above usual rates, seasonal graziegnsa
altered (e.g. increased summer grazing), or habétthes normally excluded (or even formally prtedfrom
grazing (especially swamps) might be grazed. Fumbee, the frequency, severity and duration of draumay
be exacerbated by climate change (see sectior35Ciate change).

Substantial damage to native vegetation due tetidek grazing constitutes a form of clearance utieSA
Native Vegetation Act 1991

5.4.7 Deliberate burning

Deliberate burning (excluding malicious acts legdim bushfire—see Section 5.4.1 Bushfire abova)ranor
threat, mainly to MLRSEW populations in swamp hatiHistorically, the practice was used to reduce
vegetation biomass for the purposes of conversigrasture or to encourage growth more palataliedstock,
sometimes in conjunction with prior applicationhafrbicide to promote foliage death and flammahiliyt the
practice appears to be rare nowadays. There messhétant nest failure if the burning occurs dutting
spring—summer breeding season, and most likelycadodispersal if the habitat throughout a smaiiitaa
patch is substantially degraded. Burning may gelyarapact on survival and productivity due to retion or
loss of food, shelter and nest sites.

Inappropriate deliberate burning regimes (e.g.ftequent) may result in long-term changes in halsitacture,
with consequent impacts on habitat quality.

Deliberate burning of native vegetation constitwtderm of clearance under the Slative Vegetation Act
1991
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5.4.8 Mining

Mining is currently a minor, but potentially majén terms of key sites), threat to MLRSEWSs. Sanding
adjacent to swamps in the Mount Compass distritgrg@lly threatens the structural integrity of sm@habitat
due to hydrological impacts, such as altered wataes, reduced water quality and changes to tive ftgimes
to the swamp systems. As such, ex-situ sand mimigag potentially impact on survival and productivilye to
consequent reduction or loss of food, shelter aad sites, but data or anecdotal evidence demdinstisuch
an impact are lacking. Major impact would resultifatively large, occupied swamp patches (e.gn§ilera
Swamp, Square Waterhole Swamp) were affected. @ahms of mining (ex-situ or in-situ) could concably
impact on MLRSEWS through direct loss, fragmentatio isolation of habitat due to associated vegatat
clearance, or indirectly due to the effects of api®ric (e.g. dust) and hydrological perturbatiom$abitat
condition.

5.4.9 Water extraction

Water extraction (e.g. dams, wells, bores) is ptdtiy a major threat to MLRSEW populations in swam
habitat. This includes those forms of water extoscthat are not accounted for within existing tarmed
legislation, such as stock and domestic dams, Faclwthe cumulative impacts could potentially bé&eju
substantial. Water extraction potentially redudesasn flows and lowers water tables, thereby afigdhe
condition of vegetation and soil, especially peat therefore structural integrity of swamp habitet such, it
may potentially impact on MLRSEW survival and protivity due to consequent reduction or loss of food
shelter and nest sites. Data demonstrating suahnect on MLRSEWSs are lacking, but there are aneddo
reports of impacts on unoccupied swamp habitat.

Water extraction impacts may worsen during droyghntods (see section 5.4.2 Drought), the frequency,
intensity and duration of which may be exacerbétedlimate change (see section 5.4.23 Climate akjang

5.4.10 Swamp drainage

Swamp (surface-water) drainage is an ongoing ntajeat to MLRSEW populations in swamp habitat.
Historically, deliberate swamp drainage has beed tis convert swampy areas to pasture, prevenbfoss
pasture due to swamp incursion, or divert watetaims, water-wheels or away from infrastructure. (eagises,
sheds and roads). Swamp drainage lowers swamp tabtes, thereby threatening vegetation conditimh a
therefore structural integrity of swamp habitat.sAgh, it may potentially impact on MLRSEW surviaald
productivity due to consequent reduction or lostoofl, shelter and nest sites. It has evidentlydnathjor
impact on past and present swamp distribution andition, with drainage canals evident in all swamp
systems. Furthermore, swamp drainage threatedtRSEW by restricting or compromising future habita
and population re-establishment options (e.g. tiyekeorridors and sites for natural reoccupation or
translocation).

5.4.11 Plantation forestry

Plantation forestry is potentially a major threaMLRSEW populations, mainly in swamps that ocecuaiieas
having suitable physical (e.g. soil, slope, accessl)climatic attributes (e.g. rainfall) for platiba
establishment. Plantation forestry has the potetatinave hydrological (e.g. drying,) or ecologi¢alg. shading
and weed incursion) impacts on adjacent swamp dtabthereby threatening vegetation condition and
structural integrity of swamp habitat. As suchmiy potentially impact on MLRSEW survival and reguotive
success due to consequent reduction or loss of &mdter and nest sites.

Historically, radiata pin®inus radiataplantations have been widely established in th&R\égion, but the
extent of MLRSEW habitat clearance to establislse¢her resultant habitat fragmentation and/or tsmiahas
not been investigated. More recently, Tasmaniare BlumEucalyptus globuluplantations have been
established, or planned for establishment, in giwegimity to swamp areas, and this constitutestamtially
major threat to swamp habitat. Plantation foreatsp threatens the MLRSEW by potentially restrigton
compromising future habitat and population re-d&hinent options (e.g. linkage corridors, and sites
natural reoccupation or translocation). Despitepthieeived risk, data regarding hydrological pdyations to
swamp habitats due to plantation forestry are lieriged.
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5.4.12 Residential development

Residential development is a minor threat to MLRSEWhe greatest threat is to swamps in the ratighivh
developed urban/rural areas (e.g. Mount Compassctlisdue to incremental degradation, fragmentatr
loss of habitat resulting from vegetation clearaasgociated with infrastructure (e.g. houses, shedses,
tracks, bridges, culverts, irrigation systems, watgply systems) or localised land-use impacts (e.
intensification of grazing, changes in livestocgeyweed invasion, dogs, cats, fire-hazard redugcgollution,
recreational pressure). As such, residential dgveémt may impact on MLRSEW survival and reprodutiv
success due to consequent disturbance, or redumstioss of food, shelter and nest sites. Althotighoverall
threat is considered minor, impacts are potentallystantial at a local scale or incrementally.

5.4.13 Changes in land-use affecting alienated bpbtential habitat

Apart from the specific known or potentially threaing land-uses referred to above, more generalggsain
land-use for existing alienated habitat areas pistnthreaten MLRSEW recovery through lost habit
establishment options, such as patch augmentatitimkage corridors. This is especially the caserehand-
use changes are associated with relatively sulistamni permanent infrastructure development g.g.
commercial plantation) and has already been rehiiseome areas, for example where intensive Vitical
development has occurred across potential cortadations (e.g. east of Cox Scrub CP).

5.4.14 Weed invasion

Weed invasion is a minor threat to MLRSEWSs. Weegtgrade the floristic and structural integrity obHat,
primarily swamp habitat, where woody weeds sucBaseUlex europaeusBlackberryRubusspp. and
Montpellier broomGenista monspessulaaae of most concern. Where weeds threaten to deenatzupied
habitat, MLRSEW survival and productivity may belueed due to reduction or loss of preferred orcigiby-
used food, shelter and nest sites. Data regardiciy ismpacts are lacking, but there are data ilistg how
woody weeds can occasionally benefit SEWs by pingifbraging habitat (Blackberry: Fletcher 1915;
McNamara 1937), links between habitat patches @@lewy: Pickett 2000), or even nest sites (Blackber
Fletcher 1915; Pickett 2000; and Gorse: MaguireMuottier 2004). The extent to which native or algants
are associated with such use is rarely noted, batieralone are very unlikely to provide breedirigjtaa
Intensive weed-control works may disturb MLRSEWafging or breeding (e.g. cause nest failure).

Climate change may exacerbate the threat of weeion. For example, habitat increasingly disturbed
stressed by flooding, wildfire, storm or droughtyntee more vulnerable to invasive alien speciesdBlay
2006; see section 5.4.23 Climate change). Increased invasion may in turn change the water balafce
MLRSEW habitat, especially in swamp habitat.

Potential invasion by alien tree species (e.g. Baam Blue Gunkucalyptus globulysmay also pose a threat
to the structural integrity of MLRSEW habitat.

5.4.15 Dieback due t&’hytophthora

Dieback due to root-rot funguhytophthoraspp., a key threatening process listed under Bi2EACct, is a
potential, albeit probably minor, threat to MLRSEWSytophthoras a plant pathogen that can be transported
between infected sites in water or soil and poadigtthreatens MLRSEWS due to its capacity to kdl habitat
species (e.g. Yaccganthorrhoea semiplandush-peafultenaeaspp. and tea-treeeptospermunspp.; DEH
2004) with consequent degradation of habitat qualitd therefore reduced survival or productivite do a
reduction or loss of food, shelter and nest sBegh dry-heath and swamp habitats in areas witficgerit

rainfall (>500 mm yearly average) and high-riskséneutral-acid with poor drainage and low in rauts and
organic matter) are susceptible (Phytophthora Tieah@roup 2006; DEH 2004). No knovi#hytophthora
infections are currently impacting occupied MLRSE®@bitat, but suspected or confirmed infections Hzaen
recorded near MLRSEW habitat (e.g. Deep Creek CP).

5.4.16 Demographic stochasticity
Demographic stochasticity is considered a majarahto MLRSEWSs. Demographic stochasticity refertheo
unpredictable variability in population growth rat&rising from random differences amongst indivislira

seasonal survival, reproduction and sex ratiositiie independent of external environmental fes{grankham
et al 2002). In small populations, such variation maythe ultimate cause of extinction, e.g. single-sex
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(sexually reproducing) populations. Furthermora¢sipopulations comprise a finite, integer number o
individuals, demographic stochasticity can havéngortant effect on small populations, which, asresasons,
can drift to extinction due to random within-seasanation even if expected birth rates are highan death
rates on average (Krebs 1994; Akcakayal 1999). This phenomenon is particularly relevarthie

MLRSEW, which largely occurs in small populatiomsldor which available demographic data are not
conducive to a stable or growing population (setice 4.3 Demographic Parameters), and offers asjiite
explanation for some recorded local populationdegsee sectiof.5.1b Recent distribution changel
therefore mainly potentially effects small popuwas in swamps, but also existing or future sma#éstblished
populations in dry-heath (e.g. Cox Scrub CP).

5.4.17 Genetic stochasticity

Genetic stochasticity is probably a relatively nrittreat to the MLRSEW, although information iskangy and
its impact may be markedly underestimated. Germstdichasticity refers to random changes in the genet
composition of a population and encompasses corsegs such as loss of genetic diversity, inbreeding
depression, and deleterious mutation accumulakcankhamet al 2002). Random changes in genetic
composition through time (i.e. genetic drift) campiact on the genetic character of populations tyaing
genetic variation and increasing the likelihood tieleterious genotypes are expressed. Loss ofigene
diversity could limit a population's capacity tespend adaptively to environmental changes or fatxbns, and
increased expression of deleterious recessiveeal(@icreased homozygosity) could reduce individuavival
and reproductive capacity (inbreeding depressids¥or demographic stochasticity (5.4.16 Demographi
stochasticity), this phenomenon is potentially vetgvant to the MLRSEW because small populatisnsh as
occur in many swamps or those re-established ngltvaation, are most vulnerable, and its potentighcts
should not be ignored (e.g. Broekal 2002; Frankham 2003; Spielmanal 2004). Unlike demographic
stochasticity, the impacts of genetic stochastiaigdependent on effective population size, whitdttes to
‘genetic’ size rather than (usually larger) censopulation size (Frankhaet al 2002).

5.4.18 Introduced predators

Introduced predators are currently considered anthreat to MLRSEWS, but more information is nektie
confirm this view, especially given the potentimipact on MLRSEW survival and reproductive succkss.
thought that the dense, structurally complex andparatively impenetrable nature of MLRSEW habifédras
substantial protection to adults and young froratre¢ly large animals such as Catdis catusa known
(Maguire and Mulder 2004) or likely (Littlely andu@en 1994; Higgingt al 2001) predator, and European
Red Foxed/ulpes vulpesespecially in swamps (Pickett 2000), which andipalarly dense near ground level
and probably less accessible to these predatortocueriods of inundation. Young MLRSEWS are prdpab
most vulnerable during nesting and cryptic podatdieg stages. Predation by feral cats and foxaskisy
threatening process listed under the EPBC Actplatall risk to MLRSEWSs from feral cats has beerdas
low (Dickman 1996). Predation by foxes has not beeorded, but the risk is probably similar. Innodd
Black RatsRattus rattusand Norway rat®. norvegicusboth known serious predators of birds, especaily
islands (e.g. Atkinson 1977, 1985), are also pakptedators of MLRSEWS, particularly their eggs o
nestlings (Caughlegt al. 1998), but this has not been recorded.

Climate change may exacerbate the threat posedtiogiced predators by changing the population aiyrs
of such species (Bardsley 2006; see section 5@lig#ate change).

5.4.19 Native predators and parasites

Native predators and parasites are currently censitiminor threats to MLRSEWSs, but more informatn
required to confirm this view. Snakes and cuckdwsdd parasites) probably have a greater influemce
MLRSEW reproductive success than introduced predatmd may be a major predator of nestlings. Vil
is supported by research on Victorian SEWs (Magai@ Mulder 2004), but more conclusive evidence is
required. Cuckoos, especially bronze-cuckBbsysococcyspp., which favour small passerine hosts with
domed nests (Higgins 1999), are a known brood-fiaraSSEWSs (Fletcher 1915; Maguire and Mulder 2004
Pickett in prep. a). Very small MLRSEW populatiare probably at greatest risk (Pickett in prephbyvever,
the impact of cuckoos and snakes on MLRSEWSs islpomderstood. Diurnal raptors that hover-searabhs
as Australian KestrelBalco cenchroideand Black-shouldered Kitdgdanus axillaris hunt (e.g. skinks,
rodents) in MLRSEW habitat (M. Pickett pers. obisyt are not known to prey on MLRSEWSs. Large native
rodents such as Swamp RR@ttus lutreolusoften common in swamps (Littlely 1998), and B&sisR.
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fuscipesare not considered a threat to MLRSEWS, since amtpredominantly herbivorous with animal prey
restricted to arthropods (Cheal 1987; Norton 198iceWatts 1972 ré&. lutreolus.

5.4.20 Vegetation succession

Vegetation succession, which refers to the natpralgressive change in vegetation’s floristic aindcgural
character through time, is potentially a major #tite MLRSEWS. Floristic and structural changes teayl to
reduced habitat quality, which in turn potentid#ads to reduced survival or productivity due t@@uction or
loss of food, shelter and nest sites. For exanwelical and horizontal density of a critical (ifer foraging,
shelter and nesting) ground or understorey layer Imeareduced, an emergent or open shrub layer méysb
or thicken to form an unfavourable tall, dense BHayer, or an unfavourably dense tree canopy roaw.fThis
process is occurring to varying degrees at all piszlisites, with evidence of impact on MLRSEW'Ss (et
population density) at one or two sites, e.g. Glenas Swamp and dry-heath in Deep Creek CP (M. Ripkes.
obs.).

The spatial and temporal dynamics of vegetationmanities are often influenced by disturbance events
(Pickett and White 1985) and in spite of the thpazaged by fire (see section 5.4.1 Bushfire), itjatdy plays a
major role in the long-term maintenance of MLRSE¥®bitat. That is, the existence of post-fire agess#s, or
successional stages, that provide swamp or dryjrtresditat is doubtless ultimately dependant on teaance
of particular fire regimes. This presents a dilemregarding reactive or active management optioas, i
whether to let bushfires burn unhindered, fightHfiuss, or perform controlled burns (Richaetsal 1999).

5.4.21 Fragmented/isolated habitat

Fragmented habitat and isolated habitat are mhjeats to long-term persistence and recovery of the
MLRSEW. The terms fragmented and isolated havelaimeaning, but fragmentation means overall divisi
(natural or anthropogenic) of habitat suitabledocupancy into patches that may be discrete buiatre
necessarily disconnected in terms of potentialrftar-patch movement, whereas isolation of halstabsolute
separation with no meaningful connectivity. Becanmee or less contiguous dense vegetation appedes t
necessary for dispersal (see section 4.4 Dispethale habitat-configuration states threaten th&SEW at
the population and landscape level. For exampleiralrecolonisation following local extinction mag very
unlikely or impossible, as might colonisation ofuhe available habitat patches. Survival, reprodueguccess
and capacity to adapt to long-term environmentahges may be diminished due to reduced genetiahikity
(inbreeding depression). Fragmented habitat ardtesbhabitat are interrelated to the threat pdseal lack of
habitat (see section 5.4.22 Lack of habitat), dtrébating factors include past habitat loss, catdand-use and
natural barriers. The MLRSEW population as a wl®leighly fragmented and isolation affects all plagion
groups outside Deep Creek CP (Appendix I).

5.4.22 Lack of habitat

Lack of habitat is a major threat, because pregRSEW habitats are restricted in distribution,exmttand
quality. It is a threat to long-term recovery inms of potential for population growth, potentiat increased
area of occupancy, population viability given salagind temporal variability in habitat quality, ainter-patch
movement, but is not considered a threat to sleont-persistence. The importance of this threatecamglition
is based on the assumption that the MLRSEW oncerceat wherever suitable habitat formerly occurrssk(
section 4.5 Distribution) and that habitat loss t@astributed to population decline. Lack of habisaprimarily
a condition that has resulted from past threatepigesses such as land clearance, livestock granpith
swamp drainage (see section 5.4.B Land-use Threats)

5.4.23 Climate change

Climate change is a potentially major threat toNHeRSEW. Overall, climate change is expected tal lea
increased risks, frequencies and intensities oo fire, storms and droughts in many regions,caudd
increase the risk of abrupt and non-linear chaimgezany ecosystems, which would affect their fuorcti
biodiversity, and productivity (IPCC 2001). Warmiagd drying trends are anticipated for much of Bout
Australia, including the Mount Lofty Ranges (Suppé al. 2006). Biodiveristy in the Mount Lofty Ranges is
considered particularly vulnerable to climate cteigpacts (Bardsley 2006).

For the MLRSEW then, climate change potentiallycexbates the overall impact of catastrophes ardilae
threats (see section 5.4. Overview and Priorit€afrent Threats). It may also change the distrisuéind
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amount of habitat available, due to vegetationaasps. Whether this means more or less habitatdtdseen
determined, but the area and quality of swamp aaiiould decrease if a substantially dryer regiatiadate
prevailed, whereas the amount of dry-heath habitald conceivably increase due to changes in ctiyren
wetter forest plant communities. In any event,dapacity of the MLRSEW to naturally change its rilisttion
to adjust due to climatically-induced shifts in labdistribution would be limited due to fragmethiand
isolated habitat. Furthermore, levels of genetiediity may already be low, especially for the deral
populations, and lost genetic diversity reducescHpacity to evolve in response to climate chakgankham
et al 2002).

55 Populations and Areas under Threat

All MLRSEW populations and occupied areas (Appenjiare potentially threatened by bushfire. All
populations outside Deep Creek CP are variousbatened by land-use threats, lack of habitat and
fragmented/isolated habitat. Risk of impact dukaiwl-use threats is probably greatest for popuiatand
habitats in the highly developed northern parhefMLRSEW'’s distribution (i.e. Myponga—Mt Compass—
Tookayerta Creek—Finniss River region), althougs tlieeds be confirmed through a systematic anabysis
threats.

5.6 Knowledge Gaps

Targeted studies of MLRSEWSs have been underwagdore time. The program has identified key knowledge
gaps regarding:

e connectivity habitats and populations;

e population size and distribution in the two mogngficant sites;

e metapopulation dynamics;

e response to translocation;

* emerging threats and the nature of risk posedimaté change;

» predation and parasitism; and

* habitat carrying capacities, optimization and resedimitations.

Also see the MLRSEW Conservation Strategy (Pidkepirep c) for a Research Prospectus.

5.7  Operational Considerations

The recovery of MLRSEWSs will require the integratiof many actions in a complex natural resource
management environment. It is particularly imparthiat the recovery program maintains good striestur
processes and appropriate stakeholder participfdrasound decision-making and that the progranaets
adequate funding to implement the recovery plasoAhe program needs to continue to be well intedraoth
internally and within the regions of the AdelaidéRland SAMDB, and that there is adequate infornmatio
management, monitoring and evaluation to maximigeames.
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6.0 Affected Interests

6.1 Stakeholders

Stakeholder support and participation is essefttidbng-term recovery. Acceptance by relevantugtaty
authorities, industries and landholders of ongaagponsibilities for the cessation and managenfahireats is
critical to achieving a long-term vision of stakéd@—community-based management (see section T8veey
Plan Objectives, Performance Criteria and Time)ines

An overview of key stakeholders in MLRSEW populatend habitat management is presented in Tablé 5. O
these stakeholder groups, nine own or manage kneam to be current or potential habitat (dry heathd
swamps) for MLRSEWSs. A more thorough stakeholdexdyais and operational guidelines for communication
are to be provided in a Communication Strategy {@amand Russell, in prep.).

Table 5. Key stakeholders in MLRSEW population and habitatmanagement.

Key Stakeholder Relative
Priority

Regional Stakeholders

Adelaide and Mount Lofty Ranges NRM Board (inclugiileurieu and Southern Groups) High

Commercial natural resource management advisotsémars

Country Fire Service brigades

Dairy industry groups

District Bushfire Prevention Committee

District Council of Alexandrina*

District Council of Victor Harbor*

District Council of Yankalilla*

Local Action Planning groups (including Goolwa-Wiegiton LAP)

SA Murray-Darling Basin NRM Board (including RangesRiver Group)

Sheep and cattle graziers

Viticulture groups

City Of Onkaparinga* Medium

District Council of Mt Barker

Fleurieu Development Board

Friends of (conservation) parks groups

Local indigenous community

National Parks consultative committees

NRM volunteer groups

Olive industry groups

Private landholders on Fleurieu Peninsula (not aninindustry)*

Adelaide-MLR Natural Resource Centres Low

Fleurieu Birdwatchers Inc.

General Fleurieu Peninsula community

Strathalbyn Field Naturalists

State Stakeholders

Adelaide Blue Gum and other Blue Gum industry geoup High

Conservation Council of South Australia

Environment Protection Authority

Native Vegetation Council

Primary Industries and Resources SA (includes RignBA)

SA Department for Environment and Heritage*

SA Department for Water, Land and Biodiversity Gamation

South Australian Museum

Threatened Species Network SA

Birds SA Medium

Department for Transport, Energy and Infrastructure

Extractive Industries (e.g. mining)

Forestry SA*

General public (including volunteers)
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National Parks Foundation of South Australia

Nature Conservation Society of South Australia

Nature Foundation SA

Research Institutions including The University afefaide, Flinders University and
University of South Australia

SA Water Corporation

South Australian Farmers’ Federation

Trees for Life

Field Naturalists Society of South Australia* Low

Greening Australia

Plant Biodiversity Centre

Threatened Plant Action Group

Tourism SA

Wine and Brandy Corporation

National Stakeholders

Australian Government Department of Environment Water Resources High
Birds Australia Medium
CRC Weeds

CSIRO - Division of Wildlife and Ecology Low

General public

World Wide Fund for Nature — Australia

* Group directly owns and/or manages swamps arttieheaths on the Fleurieu Peninsula

6.2 Role and Interest of Indigenous People

This recovery plan covers an area that includesrititional lands of the Kaurna, Peramangk andriNudjeri
people.

The Native Title Act 1992pplies to land where Native Title rights and iagés may exist. When implementing
any recovery actions in this Recovery Plan wheeeetlnas been no Native Title determination, orlaarc
extinguishment of Native Title, there will be cahsiation of the possibility that Native Title magntinue to
exist.

The relevant provisions of thdative Title Act 1993vill be considered before undertaking any ‘futacts’ (i.e.
recovery actions in this Recovery Plan) that majffect Native Title rights and interests.

This Recovery Plan is released and will be adoptdyjlect to any Native Title rights and interest thhay
continue in relation to the land. Nothing in thlarmpis intended to affect Native Title.

Procedures under tidative Title Act 199are additional to those required to comply with Aoriginal
Heritage Act 1998.

A draft of this Recovery Plan will beeferred to the Aboriginal Partnerships Sectiothef SA Department for
Environment and Heritage, who will undertake cotatidn with the relevant indigenous communitiesisTh
consultation will assist in determining the rolelanterests of indigenous communities with regarthe
implementation of this plan.

6.3  Social and Economic Impacts

This Recovery Plan is expected to have minimal estveocial and economic impacts on the FleurieinBeia
community. The Recovery Team recognises that sdroe-s2rm development and or production opportaasiti
may be foregone, but these are likely to be offgatnproved land management practices and improxagdr
quality in swamp and riparian systems leading teipiial increases in productivity and efficiencyriexample
some landholders engaged with the Recovery Progeam indicated that exclusion of stock from swamp
habitat has actually been beneficial by not hawingearch for stock within these remnant systerhs. T
hydrological benefits through swamp protectionas® significant with healthy swamps acting as raffiiters
that buffer catchments from excessive flooding polluition. Potential for declining water flows tavamps if
catchments are revegetated with local native spagiexpected to be relatively negligible and mayfiset by
improvements to soil conservation and water quaBitybstantial support has been provided by the Rego
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Program to enable the removal of environmental waethin remnant systems and this has flow on bentf
productive land by reducing weed sources with nrthe targeted weeds are being issues in an dtyrialy
context. Minor alterations to land management jizastto accommodate the MLRSEW and MLRSEW habitat
management will be required of some land managraever, the Recovery Program seeks every oppdytuni
to support landholders in making these changesbalieives they will be offset by improved land mgeiment
practices in the region with flow-on effects to imped ecosystem services. Further to this, therprogyill
benefit the community by attracting funding andfpssional human resources to the area, promotidg an
fostering co-operative community teamwork and teeetbpment of community interest and skills in maku
resource management. To date there has been didigtasitive interaction between the Recovery Paog

and the agricultural and general community and nfewe subsequently adopted management practides tha
will benefit MLRSEW. The biological management ddupt communities associated with the MLRSEW wiill
also provide ecosystem services that may benefitwdture production and produce positive social an
economic impacts.

Another example of beneficial economic impact @& Becovery Program are improved biodiversity ptiatac
through better management of bushfires, with irddibenefits in reducing infrastructure damage durin
bushfire and costs (time) to re-establish habitatsmised. In addition the Program can potentigligvide
assistance (e.g. Heritage Agreement fencing) whalders for fencing.

6.4 International Obligations

The actions identified in the Recovery Plan ares@siant with Australia’s obligations under the Cention on
Biological Diversity, ratified by Australia in 19%hd the preceding National Strategy for the Cossgizm of
Australia’s Biological Diversity. This Plan doestrimpact on obligations made under the Convention o
Wetlands, World Heritage or the Convention on Iméional Trade in Endangered Species (CITES). The
Latham’s Snipé5allinago hardwickii,part of theConvention on Migratory Species, may benefit froetland
management actions in this plan.

6.5 Benefits to Other Species/Ecological Communitie

Through the work of the Recovery Program the FeruReninsula swamps were listed as a Critically
Endangered Threatened Ecological Communities uh@eEPBC Act

Protection and appropriate management of MLRSEWdtabill conserve a wide variety of taxa, many
of which are presently recognised as being of bigiservation significance on a regional basis.
Biodiversity benefits to swamp ecological commuastare viewed as being closely associated with the
implementation of MLRSEW conservation objectives.

As previously mentioned, Fleurieu Peninsula swaarpsessentially unrepresented in the SA reserve
system (with the major exception being Stipiturams§ervation Park which predominately contains
Fleurieu Peninsula Swamps). Both Davies (1982)\Wiliams and Goodwins (1987) described these
swamps as being in critical need of further corson. Appropriate conservation efforts directethat
MLRSEW can be expected to enhance and encouragem@tion of these particularly important
ecological communities.

Lang and Kraehenbuehl (1987) calculated that 42%eplants of conservation significance on the
Fleurieu Peninsula are confined to upland freshmatamps. The 1993 survey (Littlely and Cutten
1994) and subsequent vegetation survey (LittleB&%ave confirmed this very high incidence of pdan
of conservation significance within the swampstlély and Cutten (1994) and Littlely (1998) provide
lists of plant species recorded from 41 and 12 gwsites on the Fleurieu Peninsula respectively. The
survey of 41 sites recorded 66 plants of consarmatignificance, and the survey of 12 swamp sites
recorded 54 plants of conservation significanddoaigh many species were common to the resulting
two species lists (Littlely 1998).

Findings regarding MLRSEW behaviour and managemmyt be of invaluable assistance in the
conservation of other species/subspecies of emu;wteh as the Mallee Emu-wr8nmalleeEyre
Peninsula Southern Emu-wr&n malachurus parimedand Dirk Hartog Island Southern Emu-wi@nm.
hartogi (Garnett and Crowley 2000; EPBC Act).
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Other threatened birds that would benefit from $fto conserve the MLRSEW include the Lewin’s

Rail Rallus pectoraligVulnerable), Spotless Cralorzana tabuensi@Rare), Latham'’s Snipe
(Vulnerable), and Golden-headed CisticGlaticola exilis(Rare), (NPW Act). Each of these species has
been recorded in swamps used by MLRSEWSs and alsthér swamps that comprise apparently suitable
emu-wren habitat (M. Pickett, pers. obs.).

Other vertebrate fauna which would benefit incladeange of species of conservation significance tha
have been recorded in Fleurieu Peninsula swamgplsided are several threatened native fish (threaten
in SA; Lamprey and Mitchell 1979), the Yellow-belli Water SkinkEulamprus heatwoldiconsidered
vulnerable in SA; preliminary classification, M. téhinson in Littlely 1988), and Bibron’s Toadlet
Pseudophryne bibron{considered rare in SA; preliminary classificatith Hutchinson in Littlely

1988).

Similarly, conservation and appropriate manageroéatvamp communities will benefit species listedha
Recovery Statement for the Fleurieu Peninsula Swa2fp7-2011 (Mount Lofty Ranges Southern Emu-wren
and Fleurieu Peninsula Swamp Recovery Program 280Wgell as species of regional conservation concer
FPS are also regionally important in terms of itelerate conservation. Numerous important swampsgrocc
along the Tookayerta Creek. A study of the aquatcroinvertebrate fauna of this creek system (SLa8i7)
found the most diverse mayfly (Ephemeroptera) aodesly (Plecoptera) faunas in SA, and identifie t
species unique to the catchmeawusia fuscul{Ephemeroptera) ariceptoperla tasmanicélecoptera).
Furthermore, of the 143 taxa recorded, 24 had rtigusly been recorded from any other streameriih

Lofty Ranges or the River Murray in SA. More recsampling efforts in Fleurieu Peninsula swampstiglit
1998) found several beetles of significangeanthoferonia feroxCarabidae), previously thought to be extinct;
Platynectes bakewelDytiscidae), first record for SARarosten gibbirDytiscidae), a rare species; and a new
species ofCyphon(Scritidae).
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7.0 Objectives and Performance Criteria

7.1 Long-term Objectives

The proposed long-term objectives (25 year visfon}his Recovery Plan are to achieve through conityiu
engagement:

1. the downlisting of the MLRSEW to Vulnerable witi2s years;

2. statutory authorities, industry and landholderdéetito take responsibility for the management of
threats to MLRSEW populations and habitats andrémgthat all new threats are identified and
managed appropriately; and

3. established ongoing monitoring that has the cap#eitatalyse intense recovery activities if
significant declines are detected once the stdt\Wsilmerable is achieved.

7.2 Strategy for Downlisting

The MLRSEW currently meets IUCN (2001) criteria femdangered (EN Blab(ii,iii,iv)+2ab(ii,iii,iv); see
section 3.3 Conservation Status) due to restrigesjraphic range, severely fragmented populatiosh, a
ongoing decline in range and habitat. There i litiat can be done to address its extent of oenoe; since:
" preferred MLRSEW habitats have always been limiteeitenf; and
0 intensity of human settlement and land-use in éiggon precludes the type of broad-scale habitat and
population expansion that would markedly influeegéent of occurrence.
For the same reasons, it is very unlikely thataiea of occupancy can be increased to greateSB@kn{.
Therefore, as there is no capacity to increasenerfeoccurrence or area of occupancy beyond Edktiolds,
the focus of recovery efforts should be:
[ increasing connectivity between existing populatijand
[0 maintaining and increasing:
- area of occupancy;
- area and quality of known and potentially suitdidditat;
- number of locations or subpopulations; and
- number of mature individuals.

The recovery approach should be based on threéd+abat, habitat re-establishment (including resiomneof
degraded habitats) and population management ¢iimguranslocation) to address habitat and demdgap
limitations.

If recovery efforts are effective in increasing nentivity (reducing fragmentation), and area, exéad/or
quality of habitat, and number of locations or syfmdations, as well as (at least) maintaining afeaccupancy
and number of mature individuals, it is feasiblattthe MLRSEW could be downlisted to Vulnerable (120
sensuUCN 200%). This may be possible sometime during the nex250/ears. Recovery efforts should
thereafter, if necessary, focus on further incregagiie number of mature individuals (i.e. to greéitan 1,000)
and the area of occupancy (if possible within Falzvailability constraints) towards downlistingNear
Threatenell (NT sensuUCN 2001).

7.3 Recovery Plan Objectives, Performance Criteriaand Timelines
7.3.1 Recovery Plan objectives

The Recovery Plan objectives are presented, alatingkey links to the relevant Recovery Actions.

1. Maintain and increase the conservation stattbeoMLRSEW and its habitat by:

2 It is very unlikely that the former geographic garor extent of occurrence would have exceeded%0 as
the area of the southern MLR is less than 5,000 km

¥VU D1 = Population size estimated to number fethan 1,000 mature individuals.

* A taxon is Near Threatened when it has been etaluggainst the criteria but does not qualify faitiCally
Endangered, Endangered or Vulnerable now, bubsedo qualifying for or is likely to qualify forthreatened
category in the near future.
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1.1 maintaining and increasing the area of MLRSEsUpancy, number of locations or
subpopulations, number of individuals and the aeggnt and quality of MLRSEW habitat
(actions 1-7);

1.2 increasing the degree of connectivity betweéstiag MLRSEW populations (action 8); and

1.3 completing and maintaining a strategy for MLRGEecovery (action 9) .

2. Maintain and increase the capacity to recoveMhRSEW and its habitat by:
2.1  improving the knowledge and understanding oR3EW ecology and habitat (action 10);
2.2  increasing stakeholder engagement, capacityespibnsibility in relation to managing MLRSEW
populations and habitats (action 11);
2.3 monitoring, analysing and evaluating MLRSEW agament and recovery effort (action 12); and
2.4  facilitating the MLRSEW Recovery Program (acti8).

7.3.2 Performance criteria

The Performance Criteria based on the objectivethiolife of the Recovery Plan are presented,alsith key
links to the relevant Recovery Plan Objectives Aations.

1. Improve management of all known land-use and laaquisthreats at the majority of known occupied
sites by 2011 (objective 1.1, action 1).

2. Input given to plans that minimise the risk of habloss due to wildlife by 2008 (objective 1.1tiae
2).

3. Formally protect five MLRSEW populations and/or habsites not currently protected by 2011
(objective 1.1, action 3).

4. Identify new and emerging threats to MLRSEW popala and habitats and management options for
addressing these threats annually (objective ttigra4).

5. If required, at least one release at one transtwtaite completed by 2010 and ongoing monitoriag a
necessary (objective 1.1, action 5).

6. Re-establish habitat links and/or undertake extanactivities for at least five MLRSEW populations
(totalling approximately 50 ha) by 2011 (objectiv&, action 6).

7. A measured increase in the area of MLRSEW occupdoeyto Recovery Plan implementation by 2011
(objective 1.1, action 6).

8. Reconstruct habitat links and/or undertake hakitgainsion for at least one MLRSEW population or
area of potential habitat (totalling approximatgljia) by 2010 (objective 1.1, action 7).

9. Demonstrated increase in habitat connectivity betwdLRSEW populations within two key areas by
2011 (objective 1.2, action 8).

10.Complete a strategy for MLRSEW recovery by 2008 @view at least every two years (objective 1.3,
action 9).

11.Demonstrated improved knowledge and understandiegalogy and habitat by 2011 (objective 2.1,
action 10).

12.Management of MLRSEW populations and habitats natiegl into relevant land-use and landscape
policy, planning and industry standard processe2df@ (objective 2.2, action 11).

13.Demonstrated increased capacity and willingnessakfeholders to take responsibility for MLRSEW
recovery by 2011 (objective 2.2, action 11).

14.MLRSEW population, MLRSEW habitat and stakeholdegagement monitoring undertaken and used
to guide future management efforts by 2009 (obyec?i.3, action 12).

15.Maintain the technical and funding base for recgygpgram coordination for the period of this
Recovery Plan (objective 2.4, action 13).
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8.0 Recovery Actions and Action Milestones
This Recovery Plan identifies 13 Actions for theefiyear period 2006-2011, as shown below:

Please note:
# indicates actions likely to benefit MLRSEWSs bat/h limited benefits for the Fleurieu Peninsula Bya
TEC,; and
* indicates actions likely to commence in the lattalf of the Recovery Plan’s life
“Responsibility” in the context of this plan is émded to highlight stakeholders who may have a(either
currently or in the future) in implementing thidiao. Responsibility does not necessarily equatnto
additional investment of resources or reportindgatiion.
“Estimated costs” are those deemed necessaryddRéicovery Program to implement the action ideifi

Objective 1: Maintaining and increasing the conseaion status of the MLRSEW and its
habitat (objective 1; links with actions 1-9)

AcTIioN 1 Manage all known land-use and landscape threats MLRSEW populations
and habitats:
Landscape Scale:
AcTION 1a: Identify and prioritise factors contributirgthe degradation of MLRSEW habitats.
AcCTION 1b: Continue to provide information and expertiae\to relevant authorities, industries and
landholders regarding the management of habitatadegion threats to MLRSEW habitats.
ACTION 1c: Continue to provide expert advice to regidnativersity conservation programs (e.g. weed
management programs) to minimise degradation of BEW/ habitat whilst maintaining other biodiversity
outcomes.
AcTION 1d: Provide information and expert advice to ratgstatutory authorities, industries and
landholders regarding the likely impacts of charngesuantity and quality of ground and surface wate
MLRSEW wren habitats.
ACTION 1e: Undertake a risk assessment of dieback Rogtophthoraspp. for MLRSEW habitats, which
identifies relative risks and strategies to miniriigbitat loss.
AcTIoN 1f: ImplementPhytophthorastandard operating procedures where requiredcislydn relation to
bushfire suppression and promote these to the wim@munity.

AcCTION 1g: Continue to provide to agencies and land marsagsponsible for preparing and implementing

biodiversity, reserve and land management plamsnmdtion and expert advice relating to the congmma
and management of local MLRSEW populations and MERShabitats.
AcTION 1h: Continue to support existing control progrdorsferal Catd-elis catusandEuropean Red
FoxesVulpes vulpeand other pest animals where MLRSEW populationsiioge
ACTION 1i: Implement predator and/or parasite controgpams if identified as important. # *

Land Use Scale:

AcTION 1j: Identify highest priority sites where existifend management practices need to be modified to

manage MLRSEW populations and habitats.

AcTION 1k: Engage and consult with landholders regargiogsible modifications to current land
management practices to ameliorate degrading indes

AcCTION 1I: Continue to provide information and experti@évo assist land managers, land management
advisors and regional NRM officers to prepare anplément property management plans which provide
for current and potential MLRSEW habitats.

AcCTION 1m: Continue to provide information and expertiaevo planning authorities and land
management agencies regarding proposed developamhtshanges in land-use affecting MLRSEW
habitats, with particular reference to potentif¢etfs on (a) efforts to ameliorate degrading inflces and
(b) future opportunities to restore habitat.

ACTION 1n: Contribute to review and revise planning pelaffecting land management, land-use and
natural resource management in the Fleurieu Pdaiasual Southern MLR regions.

Action milestones:
» landscape and land-use degradation factors ideshi#ind prioritised,;
e improved management of known land-use and landstapats demonstrated;
» Phytophthoradieback risk assessment undertaken;
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» highest priority sites identified where modifiechthmanagement practices are required, along with
planning and policy documents that support manageonfdand-use and landscape threats to achieve
conservation outcomes for MLRSEW populations arthts; and

» landholders engaged in the implementation of pypaanagement plans that contribute to the
conservation and management of local MLRSEW pojauiatand habitats.

Key links: objective 1.1, performance criterion 1.
Other links: MLRSEW Conservation Strategy (Pickett in prepsegtions 5.2.2 and 5.2.3.

Justification: Local MLRSEW populations are vulnerable to ongoitegradation of swamp and dry-heath
habitats. The Recovery Program has provided adwit@ndholders and planning authorities regarding
amelioration of degrading influences. As well asvanting degradation, existing habitat patchesirequ
improvement to promote persistence of local poputat

Habitat management actions for MLRSEWSs need taidelconsideration of the state, condition and yikel
trajectory of both dry-heath and swamp habitatgrapriate disturbance regimes may be required tiotaia a
range of successional stages in both habitat fiypesier to maintain habitat suitability in the gmr term (also
see Recovery Statement for the Fleurieu Peninsuéanfps 2007-2011 (Mount Lofty Ranges Southern Emu-
wren and Fleurieu Peninsula Swamp Recovery ProgGom).

MLRSEWSs appear to tolerate weeds provided themirements for a dense ground layer are met. This ha
broader implications for regional efforts to comtn@eds such as Blackberry and, in some caseagadst
removal of weeds may be appropriate.

Techniques for improving habitat quality and mangdiabitat degradation threats will be identifiecbtigh
Actions 1a, 10b, 10c, 12d and 12e.

Both dry-heath and swamp habitats in MLRSEW ared#s sufficient rainfall and high-risk soils are septible
to dieback and consequent degradation of habitditgsee section 5.4.15 Dieback dudtoytophthord.
Although there is limited information regarding teiéects this may have on MLRSEW populations, thke of
infection should be minimized as a precaution.

Further research into the impact of predators, hattve and introduced, is needed to clarify thpanance of
these potential threats (see section 5.4.18 Intedipredators). As a precautionary measure existingol
programs for feral CatSelis catusandEuropean Red Foxé&A&ulpes vulpeshould continue.

Known land-use and management threats such asroyapgie stock grazing and inappropriate slashing o
weed control in MLRSEW habitats should be repldmgdppropriate management practices in accordaitbe w
technical advice provided by the recovery prograrough extension and communication material and
activities. The management advice also should densisks to other biodiversity assets in MLRSEWite.

Responsibility (including potential partners): Recovery Team j&bManager, Project Officers, Landholders,
DEH, Local Government, Planning SA, Forestry SANNRoards and authorised officers.

Estimated costs for Action 1:

Year 2006/07 2007/08 2008/09 2009/10 2010/11 TOTAL

82216.13 85810.89 95468.90] 117479.21 97318.46 $478,293.59
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AcCTION 2 Implement protection measures for catastrophithreats:
ACTION 2a: Undertake a bushfire risk assessment for MMRS$Bpulations and habitats.
ACTION 2b: Continue to provide to agencies with respdlisés for preparing and implementing Fire
Management Plans information and expert adviceingl@o distribution, abundance and significance of
local MLRSEW populations and habitats to minimisgéemtial losses in the case of bushfire.
ACTION 2c: Continue to provide information and expertieeyegarding highest priority areas and habitats
and strategies to minimise potential losses aredymtion of fire hazard reduction works with othabitat
management actions to landholders, CFS, local govent, SA DEH and DWLBC.

Action milestones:
» bushfire risk assessment completed by 2008;
* necessary information and guidance provided torasgéions responsible for preparing fire
management plans to minimize bushfire risk to ghtpriority MLRSEW populations; and
* input given to plans that minimise the risk of habioss due to bushfire by 2008.

Key links: objective 1.1, performance criterion 2.
Other links: MLRSEW Conservation Strategy (Pickett in prepsegtion 5.2.1.

Justification: Local MLRSEW populations are vulnerable to bughflross of either Deep Creek CP or Finniss
Park Swamp local populations would severely redhedotal population of MLRSEWSs (an estimated 50680
of all individuals would be lost; Pickett unpubhtd; see section 4.6.1 Important populations). Buesbould
threaten the translocated population in Cox ScrBbRisk of loss to bushfire faill local populations is
currently unassessed.

Information regarding MLRSEW populations and halkiteas been provided to the relevant agenciesngti
yet fully incorporated into regional bushfire pretien and planning and liaison with the organisadioeeds to
continue.

Responsibility (including potential partners): Recovery Team j&bManager, Project Officers, DEH, CFS,
Local Government, Forestry SA, SA Water, landhddder

Estimated costs for Action 2:

Year

2006/07

2007/08

2008/09

2009/10

2010/11

TOTAL

5486.35

33474.6(

3183.8

5

3259.

08

2980

.35 $48,384.22
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AcTioN 3 Formally protect MLRSEW populations and habitats through reserves and

covenants:
AcTION 3a: Identify highest priority MLRSEW populationsdahabitats for protection through the State’s
reserve system and private conservation covenants.
AcTION 3b: Investigate impediments to the use of forngaéaments to conserve MLRSEW populations
and habitats on private land. *
AcTION 3c: Facilitate the protection of highest priofity RSEW populations and habitats through the
State’s reserve system and private conservatioanants by providing information and support to
landholders, relevant land management agencieBblRMd staff.

Action milestone:

» Five MLRSEW populations and/or habitat sites neprigtected formally under the State’s reserve

system or under private conservation covenants.

Key links: objective 1.1, performance criterion 3.
Other links: MLRSEW Conservation Strategy (Pickett in prepsegtion 5.2.4.
Justification: The protection of MLRSEW populations and habitatthe State’s reserve system or through
private conservation covenants will help to se¢heslong-term commitment of landholders and landgeas
to the species’ recovery. It will also address stamd-use and management threats affecting unpeatec

populations and habitat.

Responsibility (including potential partners): Recovery Team j&bManager, Project Officers, landholders,
SA DEH, NRM staff.

Estimated costs for Action 3:

Year

2006/07

2007/08

2008/09

2009/10

2010/11

TOTAL

14714.76

4255.5

D

4383.1

6

4514,

66 $27,868.08
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ACTION 4 Recognise and address new and emerging threasMLRSEW populations
and habitats:
ACTION 4a: Review annually potential threats to identiéw and emerging threats to MLRSEW
populations and habitats.
ACTION 4b: Identify management options for addressingehtreats (including climate change) and
review and update Recovery Team activities thajetaexisting threats.

Action milestones:
* new and emerging threats to MLRSEW populationsteaigtats identified at Recovery Team
meetings; and
* management options for addressing new threatau(img climate change) identified.

Key links: objective 1.1, performance criterion 4.
Other links: MLRSEW Conservation Strategy (Pickett in prepsegtion 5.2.5.

Justification: As land-use in the region is dynamic, and indastguch as plantation forestry are expanding,
new threats to MLRSEWSs are likely to emerge oveeti

The Recovery Team and Project Officers need totiiyegny new threats regularly, and this action and
objective also needs to be considered in regidaaining and policy setting (Action 11d). Options fo
addressing new threats should be identified as asgossible.

Responsibility (including potential partners): Project Managenjéct Officers, Recovery Team, Landholders,
LAP Boards, industry bodies, Local Government, DBMYLBC, Forestry SA, Planning SA, SA Water, EPA
and NRM Boards.

Estimated costs for Action 4:

Year 2006/07 2007/08 2008/09 2009/10 2010/11 TOTAL

4396.35 4608.64 4780.24 4923.65 507136 $23,780.25
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ACTION 5 Scope options for increasing the area of MLRSEWccupancy through

translocations:
AcCTION 5a: Determine the feasibility of increasing theaaof MLRSEW occupancy though translocation. #
ACTION 5b: Prepare a MLRSEW translocation proposal, dfsaito be both desirable and feasible. #
ACTION 5c¢: Implement MLRSEW translocation. #
AcCTION 5d: Monitor translocated MLRSEWSs and source pdmiia to assess translocation success. # *

Action milestones:
» translocation feasibility study completed; and
» atleast one release at one translocation sitesalmsequent monitoring completed (if feasibilitydstu
supports the action).

Key links: objective 1.1, performance criterion 5.
Other links: MLRSEW Conservation Strategy (Pickett in prepsegtion 5.3.1.

Justification: Maintaining (which includes establishing new p@pigns to offset anticipated local extinctions)
and increasing the number of local populations, @tichately the number of locations or subpopulasiin
which the MLRSEW occurs, is essential (also sekd?i2001). Many local populations, population grsuor
vacant habitat patches are isolated from each .d®etucing isolation and fragmentation is essefuial
enhancing population viability and facilitating atitthal occupied habitat through dispersal. Reldishment

of breeding (i.e. non-linkage) habitat through tetiiestoration, patch augmentation or establishmmienew
patches is essential to increasing the area ardygoiavailable habitat, and can facilitate inesed area of
occupancy and number of mature individuals. Rebéistament of linkage and breeding habitat therefore
provides a passive means of re-establishing papokabr increasing population size.

Translocation involves active manipulation of moestnand demography. It is a widely accepted tectnfqr
active management of threatened passerines, witlerous successes (e.g. in New Zealand) and a moéans
establishing ‘insurance’ populations and spreathiegisk of extinction across a greater numbeiitegsit is
potentially the quickest means of establishing sufgblementing populations (cf. natural reoccupatiarre-
established habitats). Translocation is a took&iablishing new populations to offset anticipdteal
extinctions and for genetic management of smallufains (e.g. it may reduce extinction risk by mmising
inbreeding and loss of genetic diversity), butas a substitute for protection of existing popuasin situ.

Responsibility (including potential partners): Recovery Team j&Officers, Project Manager, DEH,
landholders.

Estimated costs for Action 5:

Year 2006/07 2007/08 2008/09 2009/10 2010/11 TOTAL

33191.25 37597.58 33884.94 41270/93 18459.3364,404.06
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ACTION 6 Regenerate (potential) habitat adjacent and/doetween existing habitats in

key areas:
ACTION 6a: Identify highest priority sites for re-establing habitat connecting and/or expanding existing
sites.
ACTION 6b: Using incentives continue to facilitate habitxestablishment at high priority sites.
ACTION 6¢: Continue to provide information and expertiae\o assist land managers, land management
advisors and regional NRM officers to prepare propmanagement plans that incorporate approprete r
establishment of MLRSEW habitat.
AcTION 6d: Continue to integrate habitat re-establishmeétit NRM Resource Condition targets for
Fleurieu Peninsula and other habitat establishmeagrams, e.g. Naturelinks.

Action milestones:
» highest priority sites for MLRSEW habitat re-estabinent identified;
» re-establishment of habitat links and/or habitgtagsion in progress for at least 5 MLRSEW
populations (totaling approximately 50 ha) withigéars; and
* measured increase in the area occupied by MLRSEWROLY.

Key links: objective 1.1, performance criteria 6 and 7.

Other links: MLRSEW Conservation Strategy (Pickett in prepsegtion 5.3.2.

Justification: The area, quality and connectivity of habitatsNtrRSEWSs should be strategically increased to
facilitate survival and expansion of MLRSEW popidat. Considerable effort on habitat re-establighinhas
been expended as part of the previous recoverygmo(see Section 5) and this work needs to continue
Activities will be focused in two key regions (Péatkin prep. c)—Deep Creek—Parawa and Myponga—Mount
Compass—Finniss River.

Restoration of swamp habitats for MLRSEWSs needsetoonsistent with objectives to restore Fleurieu
Peninsula Swamps.

Responsibility (including potential partners): Recovery Team j&bOfficers, Project Manager, landholders,
LAP Boards, DEH, AMLR NRM and SA MDB NRM Boardsftiary institutions.

Estimated costs for Action 6:

Year 2006/07 2007/08 2008/09 [ 2009/10 2010/11 TOTAL

0 2947.08 1149.98 D D $4,097.06*

* Note that expenditure for these actions overkgaewhat with Action 1, 7 and 8, thus reducingltota
expenditure here.
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AcCTION 7 Re-establish habitat potential adjacent and/obetween existing habitats in

key areas:
ACTION 7a: Identify highest priority sites for habitatestablishment connecting and/or expanding existing
sites.
ACTION 7b: Using incentives continue to facilitate habitxestablishment at high priority sites. *
ACTION 7c: Continue to provide information and expertiae\o assist land managers, land management
advisors and regional NRM officers to prepare propmanagement plans that incorporate approprete r
establishment of MLRSEW habitat.
AcTION 7d: Continue to integrate habitat re-establishmeétit NRM Resource Condition targets for
Fleurieu Peninsula and other habitat establishmergrams e.g. Naturelinks.

Action milestones:
» highest priority sites for MLRSEW habitat re-estabinent identified; and
» re-establishment of habitat links and/or extengioprogress for at least one MLRSEW population
(totaling approximately 5 ha) within 5 years.

Key links: objective 1.1, performance criterion 8.

Other links: MLRSEW Conservation Strategy (Pickett in prepsegtion 5.3.2.

Justification: The area, quality and connectivity of habitatsNtrRSEWSs should be strategically increased to
facilitate survival and expansion of MLRSEW popigdas. Activities will be focused in two key reg®n
(Pickett in prep. c)—Deep Creek—Parawa and Mypokigaint Compass—Finniss River.

Re-establishment of swamp habitats for MLRSEWSs s¢edbe consistent with objectives to restore keur
Peninsula Swamps (Mount Lofty Ranges Southern Emamand Fleurieu Peninsula Swamp Recovery
Program 2007).

Reconstruction efforts must be closely linked tagtitye management research.

Action 7 will involve the same activities as Actiérand Action 1 (managing and or eliminating thsgabut
addresses potential habitat rather than habitaidttarrently occupied. Highest priority areasifoplementing
this action will be identified by Action 9.

Responsibility (including potential partners): Recovery Team j&bManager, Project Officers, landholders,
land management advisors, LAP Boards, SA DEH, AMNIRM and SA MDB NRM Boards, SA DEH, Local
Government, Forestry SA, NRM Boards and authoriféders, research/tertiary institutions.

Estimated costs for Action 7:

Year 2006/07 2007/08 2008/09 2009/10 2010/11 TOTAL

0 4350.99 0 0 @ $4,350.99*

* Note that expenditure for these actions overkgaewhat with Action 1, 6 and 8, thus reducingltota
expenditure here.
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ACTION 8 Increase degree of connectivity between exisyiMLRSEW populations.
ACTION 8a: Identify highest priority sites for habitatestablishment connecting and/or expanding existing
sites within two key regions.
ACTION 8b: Using incentives continue to facilitate MLRSH\Abitat re-establishment at high priority sites.
ACTION 8c: Continue to provide information and expertiaeto assist land managers, land management
advisors and regional NRM officers to prepare propemanagement plans that incorporate approprete r
establishment of MLRSEW habitat.
AcTION 8d: Continue to integrate MLRSEW habitat re-esshinhent with NRM Resource Condition
targets for Fleurieu Peninsula and other habitatdishment programs, e.g. Naturelinks.
AcTION 8e: Develop an indicator for estimating habitatroectivity within the two key regions identified
and establish a baseline measurement prior to coingeon-ground recovery activities within the seop
of this Recovery Plan.

Action milestones:
* highest priority sites for MLRSEW habitat re-estsbinent identified; and
» re-establishment of habitat links and/or extengioprogress for at least five MLRSEW populations
(totaling approximately 50 ha) within 5 years.

Key links: objective 1.2, performance criterion 9.

Other links: MLRSEW Conservation Strategy (Pickett in prepsegtion 5.3.2.

Justification: The connectivity of habitats for MLRSEWSs shoulddbetegically increased to facilitate survival
and expansion of MLRSEW populations. Habitat cotixigg activities will be focused in two key regisnthe
Deep Creek—Parawa region and the Myponga—Mount @esaf-inniss River regions where the greatest
capacity to achieve population and habitat conwiggtturrently exists.

Restoration of swamp habitats for MLRSEWSs needsetoonsistent with objectives to restore Fleurieu
Peninsula Swamps (Mount Lofty Ranges Southern Emaumand Fleurieu Peninsula Swamp Recovery
Program 2007).

Priorities for re-establishing connectivity will lidentified in the strategy prepared under Action 9

Responsibility (including potential partners): Recovery Team j&bOfficers, Project Manager, landholders,
LAP Boards, DEH, AMLR NRM and SA MDB NRM Boards, MDNRM Group, tertiary institutions.

Estimated costs for Action 8:

Year 2006/07 2007/08 2008/09 2009/10 2010/11 TOTAL

0 4350.99 0 Qg q $4,350.99*

* Note that expenditure for these actions overkgaewhat with Action 1, 6 and 7, thus reducingltota
expenditure here.
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AcTioN 9 Complete and maintain a strategy for MLRSEW reovery.

Action milestone:
» Revised strategy for MLRSEW recovery completed 898and reviewed at least every two years.

Key links: objective 1.3, performance criterion 10.
Other links: MLRSEW Conservation Strategy (Pickett in prep c.)

Justification: Given the complexities of the MLRSEW recovery paog, this Recovery Plan cannot
accommodate the level of detail required for ptjosetting and identifying gaps in knowledge witkiese
broad actions or for giving detailed methods anidejines for implementation.

A strategy should be developed that will providéaded and clear technical directions for achieviegovery
objectives, by identifying the knowledge gaps,isgtpriorities within actions and providing techalic
guidelines for implementing actions. This strategl inform the implementation of all actions.

Under the previous Recovery Plan documents suthhasMount Lofty Ranges Southern Emu-wi8tipiturus
malachurus intermediuRecovery Program: Banding and Monitoring 1994-1¢Bfkett 2000), ‘Revegetation
for Mount Lofty Ranges Southern Emu-wren and Flwfeninsula Swamps’ (Duffield 2001) and ‘Swamp
Management Guidelines for the Fleurieu Peninsiafiield and Hill 2002) partially fulfilled this re.

Where possible this strategy should build on arldigoexisting information. The strategy shouldcoenpleted
by June 2008 and reviewed and updated regulargfiect new information and progress.

Specifically the strategy should address the falhavareas:

» identify guidelines, objectives, actions, methond priorities for protection and management of
populations

< identify guidelines, objectives, actions, methodd pariorities for re-establishment of populations

< identify guidelines, objectives, actions, methodd griorities for protection and management of
habitats

< identify guidelines, objectives, actions, methodd priorities for re-establishment of habitat

« identify knowledge gaps, priorities and methodsfilting gaps for demography information and its
application for management

* investigate potential to develop improved undeditasnof MLRSEW population genetics and the
application of this information for management.

« identify information gaps regarding habitat dynasramd quality and methods for addressing these
and the application of this information for managein

e aconsistent and effective method of informatiomagement.

Responsibility (including potential partners): Project Officellspject Manager, Recovery Team.

Estimated costs for Action 9:

Year

2006/07

2007/08

2008/09

2009/10

2010/11

TOTAL

1203.37

4806.115

1660.6

4

50009.

52

1555

126 $14,234.94
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Objective 2: Maintaining and increasing capacitylfctive 2; links with actions 10-13)

AcTioN 10 Improve knowledge and understanding of ecologgnd habitat:
AcTION 10a: Develop and maintain research prospectusdeatifies critical ecological, genetic and
habitat research required, e.g. Population Vigb#lihalysis.
ACTION 10b: Undertake internal ecological, genetic aritaresearch projects as identified.
ACTION 10c: Facilitate and support external researcheptsjbased on identified ecological, genetic and
habitat research priorities.
AcCTION 10d: Undertake an internal report that scopevdhee of adopting a landscape recovery approach
centred around two key regions for the MLRSEW.

Action milestones:
e research prospectus completed by 2008 and updedey tevo years;
» facilitate the highest priority external researeliniy undertaken by tertiary institutions on an ainu
basis;
» highest priority internal research undertaken i@ 2and 2011; and
» scoping report on value of two key region approamtmpleted.

Key links: objective 2.1, performance criterion 11.
Other links: MLRSEW Conservation Strategy (Pickett in prepsegtions 5.6.1, 5.6.2, and 5.6.3.

Justification: Many aspects of the demography and ecologicaimrements of the MLRSEW are poorly
known, as is the genetic status of local populatibacalised declines in MLRSEW populations may betesd
to poor dispersal in a highly fragmented landsc&meimproved understanding of the ecological reguients
and demography of the MLRSEW will assist in betéegeting recovery efforts and improving management
protocaols.

Further information and an improved understandiinigabitat dynamics, quality and extent are requfced
recovery of the MLRSEW. This information is partauy important for Actions 1 and Actions 4-8 tcsiss
decision-making in relation to management and ifleation of threats, targeted habitat restoratiofink
patches for population expansion, and also funamestocations.

Detailed habitat information for individual swamgosd dry-heath habitats in Deep Creek CP and CaxbScP
is available. However, these data should be reysedematically described (structural/floristitriautes,
current condition, land tenure, land-use) and usedfine habitat mapping across the region.

The identification of information gaps and monitairesearch methods will be done in the strategpamed
under Action 9.

Responsibility (including potential partners): Recovery Team j&bOfficers, Project Manager, DEH, tertiary
institutions.

Estimated costs for Action 10:

Year

2006/07

2007/08

2008/09

2009/10

2010/11

TOTAL

$

22664

12273.72

19217.6

0

12565.

51

19887

.14 $86,602.97
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AcTION 11 Increase stakeholder engagement, capacity aresponsibility:
ACTION 11a: Complete and maintain a Communication Styateg
ACTION 11b: Undertake a landholder survey to identify keyefits and barriers to MLRSEW and
MLRSEW habitat conservation and benchmark exisgifiort.
AcCTION 11c: Review and work to amend existing perverseritives, policy or legislation if required. *
AcTION 11d: Continue to facilitate consideration andititegration of management of MLRSEW
populations and habitats in relevant property plé&argl-use and landscape policy, planning and ingdus
standard processes at all levels affecting theregi
AcTION 11e: Develop and maintain partnerships with keytidied stakeholders.
AcTIoN 11f: Build further capacity and commitment throdghilitation of incentives and services, e.g.
management planning to deliver recovery objectives.
AcTION 11g: Build further capacity through provision ofarmation, training and decision support tools.

Action milestones:

* Communication Strategy completed, used and pemdigiapdated,;

» landholder survey undertaken, evaluated and usgditie recovery actions;

» review of perverse incentives, policy or legislatmompleted:;

 management of MLRSEW populations and habitats rated into relevant property plans, land-use
and landscape policy, planning and industry stahgascesses;

» landholders engaged in the implementation of pypaanagement plans that contribute to the
conservation and management of local MLRSEW pojmdatand habitats;

» effective partnerships with key stakeholders dertrated;

» facilitation of incentives undertaken contributitegrecovery objectives at 25 sites over 5 years;

» further capacity demonstrated through provisiomfidrmation, training and/or decision support tgols

» five MLRSEW populations and habitat sites not catiseprotected to be formally protected under the
State’s reserve system or under private conservatwenants; and

e monitoring of indicators undertaken as identifiedhie Communication Strategy.

Key links: objective 2.2, performance criteria 12 and 13.
Other links: MLRSEW Conservation Strategy (Pickett in prepsegtions 5.4.1, 5.4.2, 5.4.3, 5.4.4, and 5.4.5.

Justification: The recovery objectives for the MLRSEW are alb&achieved through community
engagement, and recovery objective 2, in particudagquires relevant stakeholders to accept ongoing
responsibility for contributing to MLRSEW recovei§uccessful communication and capacity building
are therefore critical to meeting the objectiveshid plan.

Land-use on the Fleurieu Peninsula includes prirpasguction on large and small properties and areas
set aside for biodiversity conservation. Some peiyaheld properties experience high rates of tueno
(every five years; MLR Southern Emu-wren Recoveeah 1998). This creates a complex environment
in which to engage, encourage and support stakermid recovery efforts.

A Communication Strategy is in progress (Cantorsb Rassell, in prep.) in which the interests and
engagement methods of stakeholders are identHigittling on information gathered during the prewou
MLRSEW Recovery Plan. The recovery program has atfieved significant progress towards
increasing involvement of the community, landhotd@mnd NRM professionals in recovery objectives
and recognition of the MLRSEW in relevant plannd@zuments, and this needs to continue.

Responsibility (including potential partners): Project Managenjéct Officers, Recovery Team, landholders,
LAP Boards, industry bodies, Local Government, DBEMYLBC, Forestry SA, Planning SA, SA Water, EPA,
NRM Boards, volunteers.

Estimated costs for Action 11:

Year 2006/07 2007/08 2008/09 2009/10 2010/11 TOTAL

$ 16357.24 20849.36 D 41806.50 1493|05 $80,506.16*

Note: Expenditure for actions 11d, 11e and 11flagesomewhat with action 1 thus, reducing totalesxtiture
here.
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ACTION 12 Monitor, analyse and evaluate MLRSEW managemermand recovery effort.
ACTION 12a: Review and revise monitoring procedures antbpols if required to ensure data collected
can adequately detect change.

ACTION 12b: Undertake detailed monitoring of important REEEW populations and selected local
MLRSEW populations as required. #

ACTION 12c: Continue presence/absence monitoring at béeshially at other known MLRSEW sites. #
AcCTION 12d: Undertake MLRSEW habitat monitoring to det@erdesirable management practices or
evaluate the effectiveness of management applied.

ACTION 12e: Contribute technical information from MLRSEW&nitoring to develop a Swamp Transition
Model to assist in identifying transient changeswamp vegetation communities according to
environmental variables and landscape modification.

ACTION 12f: Maintain and enhance existing MLRSEW/habégnsion database/information systems.
ACTION 12g: Undertake monitoring of indicators as ideéatifin the Communication Strategy.

ACTION 12h: Develop a framework for ensuring that ongd#lgRSEW population monitoring is in place
beyond the long-term objectives of the Recovery Mih the capacity to catalyse intense recovery
activities if significant declines are detected. *

Action milestones:
e agreed monitoring procedures in place and reviewed;
* biennial MLRSEW census undertaken;
e important MLRSEW populations monitored as required;
* MLRSEW habitat monitoring undertaken and used tdgfuture management efforts;
» information from MLRSEW monitoring contributed tewklop Swamp Transition Model;
* MLRSEWT/habitat/extension database/information systep to date and providing access to
information required for decision making within o®ery program;
» monitoring of indicators undertaken as identifiedhe Communication Strategy; and
e long-term MLRSEW monitoring framework developed.

Key links: objective 2.3, performance criterion 14.
Other links: MLRSEW Conservation Strategy (Pickett in prepsegtions 5.5.1, 5.5.2, 5.5.3, 5.7.1, and 5.7.2.

Justification: MLRSEW population monitoring should continue imler to gauge the effectiveness of recovery
efforts and trends in MLRSEW population numbers areh of occupancy. Census data should indicategelsa
in number and distribution of MLRSEWSs and theirdbpopulations over time. This information will ddbute

to the assessment of the status of the MLRSEW @imddrming recovery management decisions.

Monitoring effort should focus on higher prioritylMRSEW populations such as sites:

« of source and release for current and future tomasions;

» where declines (e.g. Stipiturus Conservation Park)creases are known or suspected; and
e deliberately manipulated as part of the managewiethie Fleurieu Peninsula Swamps.

Actions identified within the Communication Strayg@antono and Russell, in prep.) to engage stddet®
should also be monitored for effectiveness.

Responsibility (including potential partners): Recovery Team j&bOfficers, Project Manager, landholders,
DEH, Forestry SA, volunteers.

Estimated costs for Action 12:

Year 2006/07 2007/08 2008/09 2009/10 2010/11 TOTAL

$ ('000s) 35279.01 32663.62 38862.16 32694,95 56646.8196,146.45
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AcCTION 13 Facilitate Recovery Program
AcTION 13a: Convene a Recovery Team to coordinate, ream@hprioritise recovery effort.
AcTION 13b: Maintain technical working sub-committeestpport personnel and contractors in delivering
recovery actions.
AcCTION 13c: Review the effectiveness of the Recovery Taathsub-committees biennially.
AcCTION 13d: Facilitate an external review to be commer&etbnths before the expiry of the Recovery
Plan in 2011. *

AcCTION 13e: Maintain funding for the recovery progrand#iver on the objectives of the Recovery Plan.

Action milestones:
* recovery team convened at least twice per yearevidwed for effectiveness biennially:
» technical sub-committees convened at least onadyyaad reviewed for effectiveness biennially;
» external review of Recovery Plan completed; and
» funding base for recovery program coordination rzdired for the period of the plan

Key links: objective 2.4, performance criterion 15.

Other links: MLRSEW Conservation Strategy (Pickett in prep c.)

Justification: A Recovery Team drawn from representatives of lmatiagement agencies, landholders,
funding bodies and people with relevant expertismifl continue to be convened to oversee recovieiyeo
MLRSEW. The Recovery Team will also provide a forimwhich a broad range of information can be sthare
The previous Recovery Team effectively coordindtedactivities of the recovery program, assisted by
specialist sub-committees established to overdeatsic, extension and technical aspects of tlwovery
actions. These sub-committees of the Recovery T&wmld continue to provide technical support tggub

officers implementing the Recovery Plan.

The Recovery Team should review progress of thevexy program regularly and an external reviewhef t
recovery program should be undertaken in the fipal (2011).

Responsibility (including potential partners): Recovery Team j&bManager, Project Officers.

Estimated costs for Action 13:

Year 2006/07 2007/08 2008/09 2009/10 2010/11 TOTAL

$ ('000s) $25,405.71]  $24,596.0B $24,102.61  $56,425.08  $318631$161,061.19
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9.0 Management Practices

As a general guide, any management practice uth@eria or directly adjacent to critical or potehtiabitat of
the MLRSEW should be considered carefully. In gattr, management practices identified as a tlmetitat
assist or promote the spread of one or more dafiteatening processes identified within this plege(Section
5.2) should be avoided where possible. This inddestock grazing, vegetation clearance, deliigebarning,
water extraction or swamp drainage, and weed iowadihis list is not exhaustive and should be e ats a
guide only. Note that in some instances this sediighlights management inaction as a key managemen
practice which may increase the spread and imgddbt@atening processes on the MLRSEW. A major eamc
is that, in addition to potential intensificatiohaatastrophic threats, impacts of land-use threwiyg be
exacerbated due to climate change (see Sectid?B}.4.his especially applies to livestock grazing avater
extraction, the impacts of which may increase dudrbught-related pressures to change land manageme
practices (see Section 5.4.6 Livestock grazing@eution 5.4.9 Water extraction).

Management practices and actions benefiting thevesg of the MLRSEW are described in full in Sent® of
this plan. A number of these actions are currgmditially or wholly being undertaken on the FleurReninsula
by the MLRSEW and FPS Recovery Program and by @tkisting private and community based natural
resource management programs.

Any development activities that affect the extémigrity, structure, composition or functions afsting and
potential dry-heath and/or swamp habitats may recgrnvironmental assessment and approval under EPBC
Act.
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Appendices

Appendix I. Table and Map of MLRSEW Sites.

Site Site Name Location Population| Easting | Northing | Acc. | Habitat Main Main Land Use Main Threat to Pop. Extant Last Record
No. Region (MGA (MGA (m) Land (2006) Population Size 2006 (if extinct)
Zone 54S) Zone 54S)| * Tenure (2006) Class
N AN
1 |Yundi - Northeast 2.5 km NE of N 28700( 609080Q 500 [ swamp P unknown na (local extinction) No 1925
Yundi
2 |Bahloo Glen Swamp 2.5 km NE of N 285724 6087400 25 swamp P remnant native cover - primary |na (local extinction) 0 No 1970s-1980s?
Mount Compass production area
3 |Cox Scrub CP - Hill 9.5 km E of N 293024 608707% 25 | dry-heath CP nature conservation na (local extinction) Ng 969 1970s-1980s?
Mount Compass
4 [Cox Scrub CP - Gully 10 km E of N 29430¢ 608637% 25 | dry-heath CP nature conservation na (local extinction) Ko 12005; formerly extinct
Mount Compass 1983 (bushfires)
5 |Ex Nangkita Study Site - Patch L 10 km E of N 293074 6085325 25 swamp P remnant native cover - primary |na (local extinction) 2 No 2000
Mount Compass production area
6 |Ex Nangkita Study Site - Patch 2 10 km E of N 293724 6084525 25 swamp P remnant native cover - primary |na (local extinction) 2 No 2000
Mount Compass production area
7 |Ex Nangkita Study Site - Patch B 10 km E of N 29405¢ 6083850 25 swamp P grazing - cattle na (local extinction) No 1999
Mount Compass
8 |Ex Nangkita Study Area - Patch{12 km ESE of N 295074 6082075 25 swamp P remnant native cover - primary |na (local extinction) 1 No 1998 (transitory)
12 Mount Compass production area
9 |Jacobs Swamp 2 km WNW of N 281924 6086375 500 | swamp P horticulture na (local extinction) No([~ 1960
Mount Compass
10 | Nangkita Swamp 3.5 km ENE of N 286574 6086375 25 swamp P remnant native cover - primary |[fire - bushfire 3 Yes
Mount Compass production area
11 | Mount Compass School Swamp  Mount Compgss N 3776085325 25 swamp P nature conservation fire - bushfire p s Ye
12 | Willowburn Swamp 3.5km E of N 287204 6085700 25 swamp P grazing - cattle na (local extinction) No 2004 (transitory)
Mount Compass
13 |Lawless Lane Swamp 8.5 km WSW ¢f N 276074 6081675 25 swamp P remnant native cover - primary |[fire - bushfire 2 Yes
Mount Compass production area
14 | Glenshera Swamp 7 km WSW of N 277224 6083425 25 swamp CP nature conservation fire - bushfire n esY
(Stipiturus CP) Mount Compass
15 [ Square Waterhole Swamp 2.5km S of N 284224 6083275 25 swamp P remnant native cover - primary |[fire - bushfire 3 Yes
Mount Compass production area
16 | Ambersun Alpacas - East Swamp 3 km SSE of N 284924 6083075 25 swamp P remnant native cover - primary |fire - bushfire 1 Yes
Mount Compass production area
17 | Ambersun Alpacas - West Swan25 km S of N 284574 6083175 25 swamp P remnant native cover - primary |fire - bushfire 2 Yes
Mount Compass production area
18 | Toadspring Swamp 4.5 km SW of N 287174 6082475 25 swamp P remnant native cover - primary |na (local extinction) 1 No 1993
Mount Compass production area
19 | Gum Tree Gully Swamps 5 km SE of N 272824 6077400 25 swamp P grazing - cattle na (local extinction) No 2000
Myponga
20 [Hindmarsh Tiers Hindmarsh Tiefs N 277R25 607757% 2500 | swamp U unknown na (local extinction) 0 No 392
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Site Site Name Location Population| Easting | Northing | Acc. | Habitat | Main Main Land Use Main Threat to Pop. | Extant Last Record
No. Region (MGA (MGA (m) Land (2006) Population Size 2006 (if extinct)
Zone 54S) Zone 54S)| * Tenure (2006) Class
N AN
21 |Double Bridges Swamp 5 km WSW of N 298324 6079725 25 swamp P marsh/wetland na (local extinction) p NQ@2002
Finniss
22 | Lower Black Swamp 4.5 km SSW of N 301224 6077473 25 swamp P marsh/wetland fire - bushfire 2 Yes
Finniss
23 | Finniss Park Swamp 5.5 km SSE of] N 30430¢ 6076700 25 swamp uc marsh/wetland fire - bushfire 5 Yes
Finniss
24 | Reedlands Swamp 2.5km SSE o N 303424 607957% 25 swamp P grazing - cattle grazing - stock 4 Yep
Finniss
25 [ Currency Creek Swamp Currency Cregk N 29¥425%607437% 25 swamp P grazing - cattle na (local extinction) No 1967
26 |Maylands Swamp 5km E of Pargwa S 26552 6061475 25 swamp P grazing - cattle na (local extinction) No 1993
27 | Upper Boat Harbor Creek - Norfd.5 km WSW of S 25615 6059625 25 swamp P grazing - cattle na (local extinction) 2 No 2005
Swamp Parawa
28 | Upper Boat Harbor Creek - South.5 km SW of S 25692 6057250 25 swamp P remnant native cover - primary |na (local extinction) 1 No 1998 (transitory)
Swamp Parawa production area
29 |[Forestry SA - Congeratinga 7.5 km W of S 25320 6060575 25 swamp NFR | nature conservation na (local exongti 2 No 2004
Swamp Parawa
30 [Forestry SA - Deep Creek Swangpkm WSW of S 25212 6058975 25 swamp SF remnant native cover - primary [na (local extinction) 1 No 1995
Parawa production area
31 | Forestry SA - lllawong Swamp 4 km SW of S 25705 6059200 25 swamp SF remnant native cover - primary |na (local extinction) 1 No 1993
Parawa production area
32 [Forestry SA - Tappa Nappa Roa8 km WSW of S 25277 605817% 25 swamp SF remnant native cover - primary [na (local extinction) 1 No 1998 (transitory)
West Swamp Parawa production area
33 | Tappa Nappa Road - East Swamp 7.5 km WSW of S 25320 6058300 25 swamp P remnant native cover - primary |[fire - bushfire 2 Yes
Parawa production area
34 [Seabrook Swamps - Far West |8 km SW of S 25347 6057250 25 swamp P remnant native cover - primary |na (local extinction) 1 No 1993
Swamp Parawa production area
35 | Seabrook Swamps - West Swamp 8 km SW of S 25360 605747 25 swamp P grazing - cattle na (local extinction) 2 No 1993
Parawa
36 [Upper Deep Creek Swamps 9 km WSW o S 25215 6057225 25 swamp P grazing - cattle na (local extinction) 2 No 2004
Parawa
37 | Deep Creek CP - Boat Harbor |10 km SW of S 25210 6056100 25 swamp CP nature conservation na (local extingtio 1 No 1998
Creek Swamp Parawa
38 | Deep Creek CP - Boat Harbor |9 km SW of S 25292 605657% 25 | dry-heath CP nature conservation fire - bushfire 5 Yeqg
Creek Study Site Parawa
39 [Deep Creek CP - Tent Rock Road 7.5 km SSE ¢f S 24855 6053000 25 | dry-heatf CP nature conservation fire - bushfire 4 Yeg
Delamere
40 |Deep Creek CP - Deep Creek |9 km SSE of S 24822 605107% 25 | dry-heath CP nature conservation na (local extinction) 4 Ng 0042
Cove Track Delamere
41 [Deep Creek CP - Heysen Trail 8.5 km SSE df S 24982 605247% 25 | dry-heath CP nature conservation fire - bushfire 4 Yeq
Delamere
42 | Tent Rock Swamp 7.5km S of S 24677 6052575 25 swamp P grazing - sheep na (local extinction) L No 1997 (transitory)
Delamere
43 | Mount Billy CP 11.5 km S of N 282174 6074225 100 | swamp CP nature conservation na (local extingti 0 No ~1995?

Mount Compass
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Site Site Name Location Population| Easting | Northing | Acc. | Habitat | Main Main Land Use Main Threat to Pop. | Extant Last Record
No. Region (MGA (MGA (m) Land (2006) Population Size 2006 (if extinct)
Zone 54S) Zone 54S)| * Tenure (2006) Class
N AN
44 | Deep Creek CP - Boat Harbor |10 km SW of S 25347 605377% 25 | dry-heath CP nature conservation na (local extinction) 4 Ng 0042
Road Parawa
45 [Deep Creek CP - Eastern End 8 km SW of S 25442 6055425 25 | dry-heatf CP nature conservation fire - bushfire 4 Yeg
Parawa
46 | Deep Creek CP - Black Bullock|6 km SE of S 24870 6054500 25 | dry-heath CP nature conservation fire - bushfire 4 Yeq
Road Delamere
47 |Forestry SA - Forest Rd Swamp 9 km WSW o S 25132 6059675 100 | swamp SF remnant native cover - primary |na (local extinction) 0 No late 1970s
Parawa production area
48 | Yundi - Burma Rd Swamp 3.8 km NNE of N 28525( 6089375 25 swamp P remnant native cover - primary |na (local extinction) 0 No ~ 1975
Mount Compass production area
49 | Ex Nangkita Study Area - Patch12.5 km ESE of N 295474 6081525 25 swamp P remnant native cover - primary |na (local extinction) 0 No 1950s-1960s
13 Mount Compass production area
50 |Cox Scrub CP - Central 10 km E of N 294124 608717% 25 | dry-heath CP nature conservation fire - bushfire 3 Yes 1*
Mount Compass
51 | Deep Creek CP- Western End 9 km S of S 24552 6051025 25 | dry-heatf CP nature conservation fire - bushfire 4 Yeg
Delamere
52 |Back Valley Area Back Valley Arga S 27527 6065525 2500 | swamp U unknown na (local extinction) 0 No a92
53 | Nangkita Road Swamps - West| 0.5 km E of N 28420¢ 6085800 25 swamp P remnant native cover - primary |weeds 2 Yes
Mount Compass production area
54 | Nangkita Road Swamps - Centjal 1.25 km E of N 285124 6085375 25 swamp P remnant native cover - primary |weeds 1 Yes
Mount Compass production area
*  Positional accuracy n Main Land Tenure: N Probable population size (pairs):
**  Reintroduced 2001-2002 CP conservation park 0 na (pre 1993-present monitoring period)
NFR native forest reserve 1 <or=1
NP national park 2 24
P private 3 5-10
SF state forest 4 11-25
U unknown 5 26-50
ucC unalloted Crown land
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MLR Southern Emu-wren site
1993 status - 2006 status (max. prob. pop. size (pairs) 1993-2006; n)

+  uncertain/extinct* - extinct (unknown; 11)

O extant - extinct (< or=1;7)

©  extant - extinct (2-4; 9)

O extant - extinct (11-25; 2)

®  uncertain - extant (<or=1; 1)

D  uncertain - extant (2-4; 1)

Oe

extinct* - extant (5-10; 1)
extinct* - extinct (5-10; 1)
transitory (< or = 1; 4)
extant - extant (< or=1; 1)
extant - extant (2-4; 5)
extant - extant (5-10; 2)
extant - extant (11-25; 7)
extant - extant (26-50; 2)

E Population group - essentialy isolated (2006)

NPWSA reserve in which MLRSEW has been recorded

* Extinct as at 1993 = extinction 1920-1992

The earliest records relating to subsequently confirmed local-extinction sites are from the 1920s
and there are no data for local extinctions that would have occurred pre-1920 due to widespread
clearance of habitat for agricultural development across the MLR Southern Emu-wren’s range.
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Appendix Il. Structure, Floristic Composition and Relative Intpace of MLRSEW Habitat®ickett in prep. c)

Table 1I-1. General structure and floristic composition of REEW swamp habitats.

Tallest Stratum General Structural Typical Species*
(with >5% cover) Formation
Dominant Life  Height (m) Foliage Tallest Stratum Understorey Emergent
Form Cover (%) (overstorey) (generally >70% cover) (<5% cover)
reed/grass 2-4 >70 reedland Phragmites australis, Typha domingensis Baumeae@ig. rubiginosaB. tetragonaGahnia trifida Juncus kraussii Leptospermum lanigerumcacia
Juncusspp.,Isolepis nodosa provincialis Viminaria juncea
sedge 1-2 >70 (wet) Baumea rubiginoséB. tetragonaGahnia sieberiana Blechnum minuysGleichenia microphyllaBaumea junced.eptocarpus tengx  Leptospermum continentale.
sedgeland G. trifida, Carex appressaluncus sarophorysuncus Empodisma minygpilobium pallidiflorum lanigerum Viminaria juncea

spp.,Lepidosperma longitudinal&Xyris operculata
Sprengelia incarnata_eptospermum continentale

shrub >1 to >90 (wet) Leptospermum continentale. lanigerum Melaleuca Baumea rubiginoseB. tetragonaB. juncea Gahnia sieberianaG. trifida, Carex Viminaria junceaEucalyptus
shrubland sguameaM. decussataSprengelia incarnata appressalepidosperma longitudinaléeptocarpus tengPatersoniaspp., ovata E. cosmophyllaE. obliqua
Viminaria juncea Phragmites australisEmpodisma minyyris operculataGoodenia ovata Acacia provincialis

Sprengelia incarnataBlechnum minysGleichenia microphyllaJuncusspp.

* Major structural species, not necessarily in coration.
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Table 11-2. General structure and floristic composition of REREW dry-heath habitats.

Tallest Stratum General Structural

Typical Species*

(with >5% cover) Formation
Dominant Life Height (m) Foliage Cover Tallest Stratum Understorey Emergent

Form (%) (overstorey) (generally >70% cover) (<5% cover)

shrub >1 >70 (dry) Allocasuarina muelleriangA. striatg Hakea Austrostipa muelleriangPultenaea involucrataPlatylobium obtusangulum Eucalyptus baxteriE. obliqua E.
shrubland rostrata H. carinata Spyridium spathulatun8.  Xanthorrhoea semiplan&lypolaena fastigiataLepidosperma carphoidgks. fasciculosaE. cosmophylla

thymifolium Melaleuca decussata semiteresL. viscidum Hibbertia spp.,Leptospermum myrinoides
mallee/tree <10 to 70 mallee/ Eucalyptus baxteriE. obliqua E. fasciculosaE.  Pultenaea involucrataP. trinervis Pultenaeaspp.,Phyllota pleurandroidesAcacia —
forest/ cosmophylla myrtifolia, Adenanthos terminali®aviesiaspp.,Hakea rostrataH. carinata

woodland Allocasuarina muelleriangA. striata A. pusilla Banksia marginataPlatylobium

obtusangulumHibbertia spp.,Leptospermum myrsinoidesanthorrhoea
semiplanalLepidosperma carphoidek. semiteresAustrostipa muelleriGahnia
ancistrophylla Spyridium thymifoliumCassythaspp.,Calytrix spp.

* Major structural species, not necessarily in coration.
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Table 11-3. Relative importance of habitats used by MLR SetttEmu-wrens and representative structural
formations. ¢ = closed, | = low, 0 = open, v = very

Habitat Type Relative Importance*  Representative Stuctural Formations**

mallee/woodland/forest 1 v.o.l., o.l, I, v.o.0&mallee; mallee; v.l.o., v.l., l.o. & |. woodlandl.o & l.o. forest
wet-shrubland 2 v.0. & o.shrubland, shrublandheulsland

wet-sedgeland 3 sedgeland, c. sedgeland

dry-shrubland 4 as for wet-shrubland

Reedland not a major habitat type c. grassland

* Derived from data for extant populations in 2@08 is based on relative-use scores. The relageescore for each habitat type equals the sum
(i.e. across all sites extant in 2006) of eacHssdedinal value for its maximum probable populatgize 1993-2006 (i.e. 1-5 = smallest-largest)
divided by the number of its major habitats (ia.dites with multiple major habitat types, considthese are equally used). For a given site,
‘major habitat’ is the primary habitat type(s) usedhat site, although other types may be pras@ntonsidered of minor use.

** South Australian vegetation structural formasofHeard and Channon 1997)
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