AGRICULTURAL RESEARCH

t .
x x TASMANIAN INSTITUTE OF

ALTERNATIVES TO THE USE OF 1080 PROGRAM

Implications of Browsing by Native Wildlife on Improved Pastures
and Native Vegetation Communities on King Island, Tasmania

FINAL REPORT

Professor Tony Norton and Nick Johannsohn

June2010

Implications of Native Wildlife Browsing on King Island, Tasmania Pagel



Implicationsof Browsing by Native Wildlife on Improved Pastures
and Native Vegetation Communities on King Island, Tasmania

Executive Summary

During August 200& March 2010 a scientific study was undertaken to examine the
ecological and economic implications of tusing by native wildlife on the pastures and

native vegetation of King Island, Tasmania. The study was led by the Tasmanian Institute of
Agricultural Research in partnership with the King Island Natural Resource Management
group. The study formed partoffa | YOAGA2dza n &SI NJ LINPINI Y O2)
G2 GKS !'asS 2F wmnynQ lFa F O2yGNBf YSIF adaNB 7
landscapes in Tasmania that was a joint initiative of the Australian and Tasmanian
governments.

Thestudy buit on the wildlife population survey undertaken on the island by Mark Branson
and colleagues in 2008, amadicated quantitatively, for the first time, the significant and
geographicalywidespread impacts of wildlife browsing on farming systems and native
vegetation communities across both the coastal and inland regions of King Island. The
report outlines the findings of field research undertaken at 28 monitoring sites across the
island and makes recommendations about options to mitigate the impacts dfifeil
browsing on pasturdased enterprises such as beef and dairy farms, and native vegetation
ecosystems. The report outlines options to improve the management of native wildlife.

¢KS LI2LJz I GA2Yy aAl SKigTsland &yextraoidinalgovee5p0(000F 6 &8 2y
animals are estimated to forage on pasture systems cagean area of just 66,413 ha. A

positive relationship was demonstratedd S 6 SSy GKS NBt I GABS | 6dzy
Wallaby and pasture loss to wildlife browsing. Measupasture lossvas around 50% of

pasture production on average, at unfencedtas. Shooting wallabies typically had no

medium term effect on reducing animal numbers at unfethsgtes, and hence typically may

haveno practical benefit at these sites in terms of reduguagture loss to wildlife. The one

apparent exceptional was where intensive shooting was combined wHipoamg monitoring

and followdzLd aK220Ay3 (2 (1SSLI GKS vy aavodirghithsT . Syy
nature may have a central role finture wildlife population management and the mitigation

of browsing impacts on pasture provided thats undertakensystematially at a landscape

level. The combined use of well constructed wallapsoof fenang and systematic shooting

worked most effectivelyand reluced pasture loss to almost zero.

A number of uncertainties may arise when estimating the pasture loss resulting from
wildlife browsing and the potential dollar value of these losges.a consequence, a range
of estimates of pasture loss and the valoklosses were provided based on the scientific
findings of the research and the different assumptions used to make these estintaiess
estimated that total annual pasture loss to browsioig King Island could range from 7,103
to 82,687 tonnes of dry atter (DM), depending on the assumptionshetotal dollar value

of the estimated annual pasture loss for the islamatiged from$2.4 million to around $28
million, again dependent othe assumptions made. For example, basedawarage pasture
losses of 4% and 28% within 100 m and beyond 100 m of BHuss, respectively, and with

Implications of Native Wildlife Browsing on King Island, Tasmania Page2



30% of pasture lossaten by wildlifethe estimated annual pasture loss to browsing on King
Island was 24,806 tonnes (DM) with an estimated valud8p463,977.

If all pasturs were afforded protection from wildlife browsing by the use of a combination

of wallabyproof fencing and shooting, the potential annual savings appear highly significant.

. SO0ldzaS 2F G(GKS KAIK ydzYoSNEBE 2F yI Gm#sSregAf Rt A
also degrading and modifying native vegetati@®y. excluding native wildlife from sites, we

showed that vegetation condition can be improved in the shorter term and seedling
recruitment and plant growth can occur. This finding is promising farréuinvestments in

biodiversity conservation including fire, vegetation and habitat management on the island.

We argue that the future of King Island is not sustainable unless a credible strategy is
developed to manage native wildlife, especially Bengit 2 F f f F 68 d Ly GKS
suitable controls on wildlife population levels and wildlife management, significant
ecological and economic impacts will continue. Such a strategy needs to be holistic and
cover both pasture production systems and native wagen communities as the wildlife

exploit both systems. The welfare of native animals must be respected. The proposed
strategy will require wide community support and good communication to stakeholders and
O2yadzySNaE 2F (KS A aft lowrRnaeats Hav@ NIkedtoHt raleduNdaf in LINE R «
making this option a realityThis is the most comprehensive study of its kind yet to be
undertaken in Tasmania and few comparable studiesreportedfrom around the world.
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1. INTRODUCTION
1.1 INTRODUCTION

During the period August 2008March 2010 a scientifistudy was undertaken to examine

the ecological and economic implications of browsing by native wildlife on the pastures,
native vegetation and biodiversity of King Island, Tasmania. The study was led by the
Tasmanian Institute of Agricultural ResearchAR)l and University of Tasmania (UTAS) in
partnership withthe King Island Btural ResourceManagement grougKINRM).

¢tKS addzRe F2NX¥YSR LINIL 2F Yy FYOoAUA2dzA n &S|
'aS 2F mMnynQ I a nativeleddéiptNRilblife i BdricuiziSands@pes in
Tasmaia. The program was a joiirtitiative of the Australian and Tasmanian governments,

and was administered through the Tasmanian DepartmehtDepartment of Primary
Industries Parks, Water and Environme{@PIPWE).

The indings of the study indicatguantitatively, for thefirst time, the geographically
widespread impacts of wildlife browsing on farming systems and native vegetation
communities across both the cstl and inland regions of Kingldnd. Tie report outlines

the scientific findings of théield research and makegcommendations about options to
mitigate the apparentimpacts of wildlife browsing on pastutgased enterprises such as
beef and dairy farms, and native vegetation ecosystemsng Island The report outlines
options toimprove the management of native wildlife and teastainable management of
terredrial ecosystems

1.2 BACKGROUND

King Island is located off the north west of mainland Tasmania in western Bass Strait. The
islard covers approximately 11060 hectares and supports human population of around

1500 people with major settlements at Currie and Gra®&arnes and Duncak002) The

island receives annual rainfall of up to 1,050mm and has, on aveza§eain days per year
(Donaghey 2003)

The King Island economy is largely based on agriculture, minerals, fisheries aneé mar
resources, and naturbased tourism (K. Eyles, UTAS unpublished data 2010). Agricultural
production is principallypased ornpasturebasedenterprises such as beef and dairy farming.
The market branding of A y 3  lagritultuye RQraducing premiunfood products in an
environmentallysustainable manners very important since most of the agricultural
produceis exportedto other parts of Australia and internationallijorton 2010.

Since permanent European occupation of King Island in the late(180D Y2 NB (G KI y T
the native vegetation has been cleared for agricultural land use and the island has
undergone a dramatic reduction in biodiversity val{iP®nadpey 2003; Threatened Species

Section 201P A number of plant and animal species have become extinct as a result of

these land use impact@Barnes and DuncaP002; Donaghey 2003%even per cent of the

remaining native vegetation is protected within State Reserves, Nature Reserves or
Conservation Area@Barrow 2008)and up to 25ative vegetation communities still occur
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on the island(Barnes and DuncaB002 Lacey and Norton 20)0Due to a history of
intensive land clearing and a high fire frequencycim of the former woodlands and forest
understorey that covered the island has been replaced W#ialeucaand Leptospermum
dominated scrub and heathcrub complexBarnes and Dunca®002) Native vegetation
occursacross the island asalated smallpatches, planted windrows, and twelatively
large stands in the northeast and south of the isldbhdcey and Norton 2010) (Figure 1)

Figure 1.Distribution of remnant patches of native vegetation (pink) within a highly
fragmented agrialtural landscape (white) on King Island, Tasmania. Larger patches of native
vegetation are shown in green including the Lavinia State Reserve in the north east of the
island. (Top to bottom oKing $land is ~60 kmJhe image was generated using BITE
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Wildlife Managementon King Island

The highlymodified landscapes foud on King Island today prwle habitat for several
ALISOASE 2F ONRgaAYy3dI Yyl GAGBS Mschopus fubgriseys Of dzR A y
Brushtail Possum T¢ichosurus vulpeculaand the Tasmanian PademelonThylogale

billardieri) (Anon1996 Anon 2005.

Many landholders report that browsing native herbivores have increased in number in
recent decades, and have become a serioamagement issue for farmer§heseanecdotal
reports gpear generallyconsistent withdata collected durindPIPWE wildlifepotlighting
surveys undertaken along rda during 20032006/2007 (Figures 2 and 3)The observed
number of animals was lower in 200Bhese datsuggesthat the population density ofhe

. SyySiidQa raveihcteasadBuringat Rast the first half ofhe decadedespite the
shooting of around30,000 wallabies per annupon anon-commercial basisfor crop and
pasture protection( Anon 2005DPIW 2005;(Table ).

Figure 2 Location ofDPIPWEspotlight survey fansects(shown in blue, numbered-10)
used to estimate the relative abundance of native wildiifeKing IslandTasmania (adapted
from DPIW 2005)Top to bottom of the island is ~60 km.)
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Figure 3 Trends in the index of populato RSy aA & Ay . SyySaaQa 2| ff
Pademelon on Kintsland for the period 2002009 Trend line includes standard error bars
(adapted from DPIW 2005).

Prior to 2005, the management of native herbivores on King Island was undertaken using
technigques such as 1080 poison baiting, localised shooting, vegetation clearaaltaby
proof fencingand commercial harvestinPPIW 200 Mostreported wildlife control was

OF NNA SR 2dzi 2y I LINE LIS NVial SAGIGOS daASlH RV Kvan y 2n(
2005.
Year Property Permits Estimate of Take
1959 27
2000 9 -
2001 19 30,000
2002 23 30,000
2003 18 30,000
2004 25 30,000
200405 62 28,700
200506 25 24,100
200607 28 7,600
2007 /08 85 32,016
2008 /05* &7 13,699+

* Preliminary figures only (as of 30 June 2009
Alrernatives to 1080 program yet to be entered into DFIFWE database (). Dawson pers. comm.].

Ao opproximately 3,000 non-commercially horvested wollabies token under the

** Permit months submitted = 80 (3,070 BW, 941 TP); Permit months cutstanding = 277 |estimated toke 10,429 BW, 3,258 TP).

Tablel9aGAYIGS 27
King Island for the period 199809 (source: Kris Carlyon, DPIPWE 2010

0§KS ydzyo SN 2 Eomm&giaysfaptingna 2 | € f

The use of 1080 poison on King Island was abandoned in 2005 because thetosas
O2y Tt AOGSR 6AlGK
period, adecision was taken by the Tasmanian Government to phase out the use of 1080 as
a wildlife management control as a result piéiblic conern aboutanimal welfare and the

GKS AYF3S 2F (GKS nythe/sAmeL af | yF
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potential impactof 1080 on nontarget species including threatened speciek native
wildlife (Australian Government, Tasmanian Governmz009)

Shooting as a wildlife control measure

Since the use of 1080 as a wildlife control measure on King Island ceased taptoan
landholders have persisted with alternative measures such as shodtimglholderscan

apply for aCrop Protection Permit frorthe TasmaniaiPIPWEo cull wallabies in ordeto
protect crops or pastxe on their land. Brmits ae issued for a peod of up to 12 months,

and specify the species to be taken, property, and method of control. The latter depends
upon the nature of the problem, but usually involves shooting at night with the aid of a
spotlight. Shooting may be undertaken by the landho]dbeir employees or family, or by
other persons named on the permit as agents. Permits to shoot wallabies are issued subject
to an annual assessment of population trends undertaken during the standard spotlight
survey program.

However, he usefulness ashooting as a viable, lortigrm wildlife control measur®n King
Island appeas uncertain.In the absence of careful planning, the use of shooting of native
wildlife as a method of control can h@oblematic. Al-hoc or inefficient use of shooting in

an aea can make the effective use of this control option more difficult as animals become
particularly sensitive to disturbance. In terms of wildlife management at a landscape level,
localised shooting may have only limited or no lasting benefit since thé é&mea may be
rapidly occupied by animals moving in from neighbouring, uncontrolled ardese the
wildlife population remains high

There are concerns within the Idcaommunity about the apparentlyarge number of
animals that are shot andhay beleft in farm paddocks. The carcassesy provide an
extraordinay source of food for manyspecies including the Forest Rave@ofvus
tasmanicu} Apparently, as a result of increased food availability from this source, the
population of ravens on the island $imcreased significantly anid considered to hava
detrimental ecological impact (R. Donaghey, personal communication 2010).

Fencing as a wildlife control measure

Wallabyproof fencing is used on King Island to help reduce pasture and crop losses from
wildlife. The boundariesof several properties have beepartially or fully fenced with
wallaby proof fencing. Althouglefcing maybe relativelyexpensive andequires ongoing
maintenance, icanhelp to reduce pasture loss to wildlife browsirighe casstudy outlined

by Statham and Stathan?009) illustrated some of theébenefits of wallabyproof fencing
obsened by Mr Peter Bowling for his properties in the southern part of King Islsind
Bowling reported improvements in the quality of his pastures had been able to increase

the stocking rate of his herd of Grey cattle since installation of the fencing (Statham and
Statham 2009).

Although comprehensive benefit cost analyses of the use of wapaiyf fencing are yet to
be undertaken for King Islarat other parts of Tasmania, the quantitatifieadings from this

Implications of Native Wildlife Browsing on King Island, Tasmania Pageld



study &eebelow) indicatethe degree to which pasture losses coud@ reduced by using
wallabyproof fencing in combination witeystematic shooting.

Commercial harvesting of wildlife

A Wildlife Trade Management Plan has been developed by the Tasmanian Government for
the King Island population of ey S G Q& 2 | 20G5): Bhé plaimiing tb 3atisfy the
requirements for arApproved Wildlife Trade Management Plamder Section 303FO tie

| dza G NI £ A | y Ed@randend/Profegtionaaad Biodiversity Conservation Act,1999
thereby allowing products of wallabies from King Island to be exported to overseas markets.
The program applies from 1 July 2005 to 30 June 2010.

At present, thereis no export operation on King Island. The ewmwoic viability of
commercial operatios appears limited byrelatively high freight costs and input costs
associated with processing animals on the island.

The Wildlife Trade Managementald aims to ensurehie ecological sustainability of wallaby
harvesting on Kinglsland by regularly monitoring population trends and adopting
appropriate management iresponse to thesérends(DPIW 2005)

King IslandPopulation Survey of Native Wdlife in 2008

Ongoing cmcerns aboutwildlife management on King Islamésulted in the initiationof a

new populationsurvey of native wildlifen 2007.KINRMwas contracted by the Tasmanian
Government to undertakea systematic program of wildlife spotlight surveys across King
Island during February to April 2008 to quantify the population size and density of several
native wildlife species associated with browsing on pastures (Branson 2008).

CKS gAfREAFS &ALISOASE 2F ALISOALE AyaStwsaid ¢S
Tasmanian Pademelon, owing to the perceived impacts that these species mayinave
pasture production (Branso2008).

CKS LINAYOALI Tt FAY 2F GKS addzRe gl a (2 2060l Ay
Wallaby, Brushtail Possum and the Tasima Pademelor{Branson 2008)In addition,an

important aspect of the research was to test different wildlife census technigques and to
identify the most suitable for the conditions on King Island.

The survey provided an opportunity to compare the popida census data and population
estimates with those derived from the DPIPWE roadside surveys (Branson 2008). This
enabled the twowildlife population samplingpproaches to be evaluated.

A literature review was undertakehy Branson (2008)o identify the most appropriate
monitoring procedures available, and a pilot study was used to trial selected techniques.
Strip transects of 40én length and 50n halfwidth were selected as thmost appropriate
to undertakewildlife surveys on farms with pastures &mg IslandThis surveynethod was
also employed for the present project (see beloBjanson (2008) usedn environmental
stratification of King Islantb select30 field siteswhere the survey data would allothe
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calculation ofthe relative abundance oéach wildlife species (using weighted mean
estimate per hectare)

Additional roadside spotlight monitoring was undertaken at historical sites used RNEPI
and within Pegeah Forestry and LaviniReserve to provide a seasonal comparison with
historical dataon wildlife abundance

Branson (2008) estimatedmopulation of betweem n n>nnn F YR popZnnan
was foraging in pasture on King IslandFigure 3a)This estimate was significantly higher
than any previously published population iesate.

The TasmaniarPademelon wadound in relatively low abundance and Branson (2008)
estimatedthe populationat between 18000 and 31,000 on pastures. The species appeared
most common in the Pegarah area and southern regions of the island

The Brubktail Possum appeared to be relatively evenlgtdbuted across the island, and had
an estimated population of 55,00093,000 in pasture (Branson 2008).

twasd dz33SaiSR GKIG GKS L2 LWaldbyian® Bfushdal PoSsun2 F
may beincreasingly over time, whereas the Pademelon population may be in decline.

The study made three recommendations (Branson 2008):

1 that a biannual aerial survey program be developed to monitor the impaanhyf
commercial harvesting operations and culling pgshon King Island, as is the
standard in other &tes of Australia.

1 that the Tasmanian Pademelshould not be approved for culling permits on King
Island, unless it is demonstrated that an abnormally megative abundance of the
species ipresent ona given property.

1 investigate the health of the Tasmaniaade@melon population on King Island in
relation to toxoplasmosis and other diseases.

Implications of Native Wildlife Browsing on King Island, Tasmania Pagel6
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1.3AIMS OF THERESENHROJECT

The aims and objectives of the present study were developed in the context of the overall

Wi fOSNYFGAGSaE (G2 GKS 'asS 2F mnyn t NRPANI YIS |y
(2008). Of particular intereswas thepotential ecological and economic impact that a very

high population of native wildlife herbivores may have on pastueed enterprises such as

beef anddairy farming on King Island, andn native vegetationcommunitiesand its

associated biodiusity. If these impacts were shown to be significant then it is important to

identify credible and practical options to mitigate these impacts.

The objectives of the project were to:

1 Examine the relationships between the relative abundance of nativeiheres on
King Island and their impact on pastures.

1 Assess the impact of culling intensity and frequency on the relative abundance of
herbivores in pasture, and the relationship between the relative abundance of
herbivores and pasture damage at a propgestale.

T 1aaSaa GKS STTSONRPEYSEEYRFRY FogFT2RI FRAGAIL
loss resulting from wildlife browsing.

1 Examine if thresholds can be established between the relative abundance of
herbivores and browsing damage to pasture amgticultural productivity on King
Island.

1 Consider the feasibility of a commercial wallaby and possum harvesting industry on
King Island based on the results of the herbivore control approaches.

1 Assess the impact of native herbivores on the conditioin remnant native
vegetation across agricultural landscapéth and withoutW ¢ | f-LLIINBBRFT Q FSYy OA Y

1.4HOW THE REPORT IS STRUCTURED

The report comprises foumajor sections. The introduction to report provides the
background to the study and outlines key objectives. Section 2 outlines the design of the
field research and presents the major scientific findings of the field study undertaken
between August 2008 and March 2010. Section 3 discusses the ecological and economic
implications of native wildlg browsing for the terrestrial ecosystems on the island. The
major conclusias and recommendations apgesented in section .4

Scientific field data notlirectly employed in the men body of the report are preseat in
the AppendicesData on the relativabundance of wildlife species, and pasture production
and losses to browsing are included for each site and prop8ityilarly, site and property
level data for each biodiversity monitoring plot are includ&tiese data may be useful for
benchmarking andnonitoring changes over time where landholdeasd land managers
adopt new mitigation measures to manage native wildlife.

Implications of Native Wildlife Browsing on King Island, Tasmania Pagel8



2. DETERMINING THE SIGNIFICANGEILDLIFE BROWSING
2.1 INTRODUCTION

The significance of browsing by native wildlife on pastusesl native vegetation
communities on King Islandas examinedetween August 2008 and March 2010, inclusive
using a combination of complementary scientific field studies.

A total of 28 field sitesvere establishecand monitoredusing several field statind over
2000 person hoursf time. The location of sites was permanently recorded so, if required,
they couldbe used in future studies including flang-term monitoring.

The design of the field research program and the scientific methods used fectoaj and
analyzing data are outlined below.

2.2 DESIGN OF FIELD RESEARCH PROGRAM

The design of the field research program and selection of study sites used in this project
built upon the approach adopted in the wildlife surveys undertaken acrosssiaed in

2008 by Branson(2008). Five areas located around Wickham, Reekara, Bungaree, Pegarah
and South were selected for the wildlife surveys in 2008 because they reflected the diversity
of native vegetation, soils, local hydrology and drainage, andupasypes found on farms
across both coastal and inland regions of the island.

Twelve field sites were identified inhé same five @eas of the islandto examine the
relationships between the relative abundance of native wildlife, wildlife browsing, and
pasture loss (Figure @nd Table ¢ KS&S &aAdSa ogSNB OFfftSR (KS
and were improved pastures that were not regularly irrigated

An additional 16ies were chosen a# 6 A 2 RA @S NA& &ité® eiaRiafeithie afedoly 3
wildlife browsing on native vegetatiacommunities(Figure 4and Table 2.

An important consideration ofhie selection of albasture monitoring sites wake presence

or absence of wallabgroof fencingat a landscape levelnd other managemerpractices
imposed on a site (e.g. no controls, commercial shooting, intensive shooting, fencing and
shooting) so that thes&actors could be examined as wéllable 2.

The decision to use these factors to select field sites for monitoring pasture loss meant that
areas of pasture at greater distance from btlgles were not sampledAs a consequence,

this placed limitations on attempts to model pasture loss to browsing for all pasture
situations on the island.

W/ 2YYSNOAIE aK220Ay3Q gelthat wesSiFallgled eonsistént withK 2 2 G A
that undertaken byexperiencedshooters during a commercial harvesting activiL y & Sy & A @S
AaK220Ay3Q 61a RSFAYSR & | §S@St 2F akK220dAy:
each target species from thetsiat the timeof shooting
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Pasture &
Wildlife
Monitoring
1 Reekara A Reekara Pasture Fence/Intensive Shoot
2 Reekara B Reekara Pasture Fence/Intensive Shoot
3 Reekara C Reekara Pastire No Control
4 Pegarah Pegarah Pasture Intensive Shoot
5 Loorana A Loorana Pasture Intensive Shoot
6 Wickham A Wickham Pasture Commercial Harvest
7 Wickham A Wickham Pasture Commercial Harvest
8 Pearshape A | Pearshape | Pasture No Control
9 SealRocks Seal Rocks | Pasture Commercial Harvest
10 Pearshape B | Pearshape | Pasture No Control
11 Loorana B Loorana Pasture No Control
12 Pearshape C | Pearshape | Pasture Commercial Harvest
Biodiversity
Monitoring
1 Seal rocks A | Seal Rocks | SKK Fencing
2 Seal rocks B | Seal Rocks | SKK Fencing
3 Black point A | Black Point | Coastal Fencing
4 Black point B | Black Point | Coastal Fencing
5 Currie A Currie Coastal No fencing
6 Currie B Currie Coastal No fencing
7 Currie C Currie Coastal No fencing
8 Curie D Currie Coastal No fencing
9 Reekara A Reekara SKK Fencing
10 Reekara B Reekara SKK Fencing
11 Reekara C Reekara SKK No fencing
12 Reekara D Reekara SKK No fencing
13 Red Hut A Red Hut Coastal Fencing
14 Red Hut B Red Hut Coastal Fencing
15 Wickham A Wickham SKK No fencing
16 Wickham B Wickham SKK No fencing

Table 2 Location, vegetation and fencing found at field sites used to assess and monitor the
affects of browsing by native wildlife on King Island, Tasmé&k& = Kingland Scrub
Complex vegetation; coastal = King Island Coastal Comptgtation (Norton and Lacey
2010.

2.3 SCIENTIFIC METHODS

Estimating wildlife species composition and relative abundance

The relative abundance of wildlife was assessed at gadtue monitoring site using a
vehiclebased survey of a line transedD0 m in length and 100 m in widtfiFigure 5).

Transects werenarked with star pickets and flagging tagat could bereadily observed at
night using spotlightéFigure 5)
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Biodiversity Monitoring Sites

Phase 2 Pasture Monitoring Sites

®  Monitoring Site ® bio sites
0 3 &6 12 km 0 3 6
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Figure 4 (left) Location of 1Zield sitesused for measuring pastungroduction andpastureloss to wildlife browsing, and transect spotlight
surveys to determine the relative abundance of wildlife; (right) Locabibf6 field sites used for assessing and momiigrihe influence of

browsing and habitat use by native wildlife on native vegetation communities.
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This survey method was selected because research undertak@®dri (a pilot survey
involving Mr Mark Branson, KINREhd Mr Rowan Smith, TIAR) and 2008 ¢maildlife
survey by Branson) had demonstrated the utility of this design for the field conditions on
King Island. The survey technique had to be able to accommodate the tall grass (>30 cm)
found at some sitesgryptic nature ofthe Tasmanian PademelopLe Mar and Southwell
2001;Le Mar and McArthur 2005and relativelysmall size ofthe Brushtail Possum

50m Half-width Strip Transect

100

+ e

Star picket

Observer vehide at
start of trarsect

Figure 5. Strip transect design that was used for spotligbtito determine the relative
abundance of native wildlife at each pasture monitoring site.

Vehicle linetransects using distance categorigsodified from Le Mar ah Sothwell2001;
Wayneand Cowling2005) were found by Branson (2008) to providgeater perspective,
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and earlier detection and greater identification confidenad wildlife at distance. The
method also reduced the masking effect of tall gragsisproviding greater detectability of

the smallerwildlife speciegSouthwell 1994; Southwell and Weaver 1995; Pople and Cairns
2003). The influence of the vehicle on the species did increase the level of flushing, but in
most cases, animals were recorded whitatisnary, indicating that they were detected
prior to flushing.

Two people ¢ne driver and one observersing a 4WD flatray vehicle undertook the
survey of each transecthe vehicle was driven through the middle line of the transect using
the star pckets for guidanceThe observer spotlighted from the tray of the 4WD, dictating
into a voice recorder, while the vehicle traversed the transect at a speed less than 5km/h
(first gear idle).In winter months it was sometimes necessary to travel througmeso
sectionsof a transectt speed to avoid getting stuck.

The observer was trained in the spotlight technique andhia identification ofspecies by
eyeshine, pelageolour and locomotion traits.

Spotlighting commenced 40 minutes after sunset and ma@tsconducted during high winds,
persistent rain or fogHocking and Driessen 1998 rientation and familiarisation with the

site was undertaken prior to the spotlighting to identify hazards and ensure observer safety.
To reduce the observer effect, vehicles approached transects as silently as possible without
headlights, and stopped approxately 50 m before the start of each transect. Fifteen
minutes was allowed to pass before the transect survey was commenced, using only the
spotlight and no headlights.

To maximise observations and to allow the driver to maintain safe operation of theleg

the observer scanned the spotlight in a 188gree arc about the centre line at head height
(Figure 5). All mammals on the ground and in trees within the strip were recorded to species.
Pouchyoung and animals behind the observer were not accourited Emphasis was put

2y (0KS 20aSNISNDa NBalLlRyaArAoAftAde G2 02dzi
each individual only onc@riggs 1999)Site transects were surveyed monthly to provide an
index of relative abundance of wildlife for eapasture monitoring se.

Several assumptions are associated with the use of the spotlight transects to estimate the
relative abumance of native wildlif¢see Branson 2008hcludingthat:

U animals observed are correctly identified to spedegel Ory trained researchers
were allowed to conduct spotlight observations. Of the three species, identification
errors are likelyto be restricted to confusinge®ineti Q& 2 | f thelTasthaniany R
Pademelon. This error veaassumed to be small.

U all animals in dransect were counted, and only counted ondéis assumption is
almost certainly violated in all nocturnal research. The most likely scenario is a
negative bias due to crypsis and flushing respoifsedtar and McArthur 2005)
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U detectability of speciesiseqgbia I G Iy & 3 A @SallabyakelitidargesSy y S (
and least cryptic of the species in this study. Estimates for this species should be
regarded as more accurate than estimates for pademelwh @ossum.

U detectability within species is equal across all sitean3ects with high animal
numbers are more likely to produce a negatively biased result than sparsely
populated transects. Areas with very dense groundcover were not surveyed as they
werelikely to induce a negative detection bias.

Measuring pasture production and pasture loss resulting from wildlife browsing

The pasture species composition of the pastmonitoring sitesvastypicallydominated by
Cock$oot, Subclover, Ryegrass and feeg (Table 2)Measurements of pasture production,
and pasture loss to wildlife browsing were neadsing wire cage exclosures (55 cm xBb
x 55 cnm) and paired urcaged plots of the same siz&he paired plots were permanent,
randomly assigned, and repeatly measured over tim& hese plots were seh rows of four at a
distance of 10 m, 25 m, 50 m and 100 m from the blush (edge of patches of remnant
native vegetation) to allow an assessmenpasture lossvith distance fromvegetation.

Cages at edcsite were installed after stock had been taken out of a paddock and pasture
was harvested prior to the stock #entering. Two samples were collected from each plot
(caged and wtaged) using a lawn mower and hand clippers to collect the pasture samples.
Pasture cuts were made atc3n above ground level. Samples were dried for 24 hours then
weighed to obtain measurements in kilograms of dry matter production and loss from
browsing. Pasture loss trials were employed for the duration of the project betw&egust

2008 and March 2010, inclusive, which allowed for the meament of seasonal variation

of pasture production rates and losses.

Predicting the significance of wildlife browsing on pasture production

The significance of pasture loss resulting franifdlife browsing was estimated for every
property with pastures on King Island, and for the island as a whole, using a software tool
called BITE (cf. Statham 1983Norton and Lacey 2010). Theoncept for BITE was
developed in mid 2006 by Prof. Tony Mor to quantify and map the loss of pastures
NBadzZ GAy3 FNRY ONRBgaAAYI o0& yI A BARBISc&ENIhe J2 NB 3
concept involvedringing together information on land cover and land use held within a
computerbased geographic infaration system (GIS) with spatial information éerm
pasture productionand pasture loss from wildlife browsinghe software tool allows
pasture production and los® be mapped at the farm orproperty level. This information
cand S dzda SR @2 lesfalelpastire lidsks, and the dollar value of these losses, at
a catchment and regional level.

BITE uses existing spatial information on land cover and land use, including satellite
imagery(Norton and Lacey 2010Estimates of pasture growth groduction are generated
using an established and wadisted agronomic model called DairyMd€ullenet al. 2008;
Johnsoret al. 2008; Rawnslegt al. 2009)that has been used widely in the dairy industry.
Information on pasture loss to native herbivores King Island that issed inBITE was
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generatedby the present studyBITE wasdeveloped agart of the Alternatives to the Use
of 1080 Progranmand was scripted by Dr Michael Lacey who is basedchatWniversity of
TasmaniaThe Visual Basic script ds@ BITE is © Michael J. Lacey.

A number of uncertainties arise whattempting to model and predigbasture losses across
the agricultural landscapes of King Islardr example,lie design of the field monitoring of
pasture loss wasimited by the aailable resources, including time, amg the need to
include a consideration ofallabyproof fencingon animal numbers and pasture loss from
browsing This meant that not all environmental settswyithin pastures on the island could
be sampled, nor cdd the sampling extend over a longer time period to meadorger
temporal fluctuationghat may result from factors such as climate variahility

The use of relatively small exclosure cages to measure pasture loss may also have influenced
the results. Tie cages may produced their own miesavironment that is more conducive

to pasture growth by trapping moisturendreducing wind speed and evaporatiddince no

buffers of retained pasture were used around the exclosures, it is possible that the light
regime was improved within the cages, and competition was reduced from adjacent pasture
plants that were exposed to wildlife browsing. As a consequencs, fossible that the
growth rate of pasture undecages was relatively higher than wowtherwise bethe case,
andthat the estimated pasture loss from browsing wagher than the true case, as well.

The uncertainties and limitations associated with modelling pasture loss to wildlife browsing
mean that care needs to be taken in the use of BJTtBe interpretation of the model
results, and the communication of any such findings to stakeholders.

Measuring the affects of wildlife browsing on native vegetation

The affects of browsing by native wildlife on native vegetation communities were examined
at 16 sites across King Islafigure 4. Exclosure plots with an area of 10 square metres
were constructed at each field site to examine the response of the native vegetation to the
removal of potential browsing and habitat use by native wildlife. Theosure plots were
created by driving four corner star pickets into the ground and placing straining wire around
them.

For sites with sandy and steep terrain, extra pickets and steel pegs were used to secure
fence midpoints. The tops of the exclosuretglwere not covered to save on construction
costs.

Sites were checked regularly for Brushtail Possum scats and other evidence of browsing
within the exclosure, but none was found.gossum browsing had become &sue then
the tops of the exclosures witd have been covered with straining wire.

Within each exclosure plot, a 2°muadrat was established to measure the response of
native vegetation to the removal of wildlife browsing and habitat use. Anothef guadrat
with similar vegetation and siteharacteristics was established outside the exclosure plot as
a paired comparison.
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Data on plant species composition, vegetation structu® ¢m, >5cm, <30cm, >30cm),

and plant growth was collected for each exclosure and each quadet. nature of the
ground cover (e.g. bare ground, moss and litter cover) and degree of disturbance was
recorded. Where present, pasture species were also identified.

Photographs of each site were also captured befafterand during the monitoring.

It is anticipated hat these sites will be maintained in the longer term by KINRM in
collaboration with local landholders so that a longer tiseries of monitoring data can be
collected.

2.4 DURATION OF THE RESEARCH AND THE VOLUME OF DATA COLLECTED

Research on pasture @auction and pasture loss to wildlife browsing, and wildlife surveys
were conductedrom August 2008 until March 2010urirg this period, 78 pasture harvests
were completed for each field site. This resulted itotal of 2486 pasture samplehat
were cu, dried,weighedand analysed during the study

During the same period, tatal of 225 spotlight transect surveys werenducted to monitor
the relative abundance of wildlife

Four rounds of monitoring of the exclosures and paired quadrats locatedative
vegetation communities were completed between May 2009 and March 2ibtlusive to
produce a total of 96 quadrat surveys.

Overall, the combined field and laboratebpsed research presented in the report
represents a contribution of over 5000 ®n hours of time from a number of professional
staff.

A digital copy of thdield data collected during the study was deposited with KINRM at
Currie.

2.5 SCIENTIFIC RESIANB DISCUSSION
Wildlife Spotlight Surveys

The species composition and rela&iabundance of native wildlife was assessed using

ALR Gt AIKOGAY T adzNBSead ¢KS GKNBS YIFAY &LISOAS:
Brushtail Possumral Tasmanian Pademelon (Figurared Appendix@ @ . Sy y S G Qa 2 |
was the most abundant speciek was recordedat all sites during the survey period. The
NBfFGAGBS | odzy R yOS 2F . SyySi fisaimals lpdr bebtare® |
(Figure 6.

The Brushtail &sum and Tasmanian Pademeloerevrecorded at all field sites during the
study period. The relative abundancef doth specieswas low. The highest (relative)
abundance of Tasmanian Pademelon was observed at Site 4 in Pegarah.
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Wallaby (blue),Brushtail Possum (red) and Tasmanian Pademelon (green), respectively,
recorded at 1Zield study sites on King Island between August 2008 and March 2010.

These results were consiste with those found during thewildlife population survey
undertaken acres King Island in autumn 2008 that were reported by Branson (2008).

A number of landholders W& commented thatpademelons often appear blind and
emaciated. Branson (2008suggeted that they may be affected by diseases such as
toxoplasmosis, podsly dueto feral casacting as vectors for the diseaskhis issue requires
further investigation.

Tasmanian pademelons displayed significant spatial variability around the Pegarah Forestry
region and it is known that this species prefers a pasture vegetatierface with greater
understorey(Le Mar and McArthur 2005 he limited distribution of dense wet forest and

low groundcover vegetation is likely to be limiting the distribution and dispersal of thi
species on King Island.

PastureProduction and Pasturedssto Wildlife Browsing

Pasture production on King Island st significantly during the year with climat®aily
pasture growth ratevariedseasonally frontlose to zerdo more than 90 kg ofiry matter
ha' day® (Figure 7). Expressed as mean aggregate pasture produptiotuctionfor each
site during the study periodraried from<10kg to around 40 kg of dry matter ha day”
(Figure 8)

Inland sites exhibited higher rates of pasture guotion compared to coastal sites, on
average.

Observed geographic variation in pasture production appears closely linked to soil quality
and improved environmental conditions for pasture growth associated with distance from
the coastline (Figure 8)
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Figure 7. Example
pasture monitoring

of seasonal variation in pasture production (kg DM klay1) from
sitd 1 (Loorana Bjhat was located 50 m from the budime.

Pasture production, on average, walsohigher on fenced sites than other sitéSigire 8)
Potential explanations for these observed differences may include the recogbyidand
ownersthat these sites are inherently more suited to pasture production because of their
environmental features, if released from browsing by wildlife.

In addition, the reduced browsing by wildlife may have allowed the pasture species to
persist and maintain growth through drier periods and seasonally.
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Figure 8. Mean aggregate pasture productiokg(DM ha yr* with +/- SD) for the 12 pasture
monitoring siteslocatedacross King Island.
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Figure 9. Mean aggregate pasture productiokg(DM h& yr* with +/- SD) for the 12 pasture
monitoring siteslocated across King Islanshowing the production for each distance from

the bushline.

Pasture productiowas comparable within individual sites, irrespective of distance from the
bushline (Figure 9). Overall, measured pasture productienorded at sitesduring the

study periodwas consistent with DairyMod predictions of pasture growth for the climate
and pasture species composition of pastures on King Island (Rawnsley et al. 2009; Norton
and Lacey 2010Even so, it should be noted that other pasture production models predict
that higher absolute rates of pasture production may be possible under suitabl#itmms

(J. Thorn, KINRM personal communication 20E@y. the life of the study, the average %
pasture loss resulting from wildlife browsing rangednfr@around 5670% for sites where
wildlife numbers were not controlled by intensive shooting and/or fagdFigure 10 and
Figure 11; e.g. Sit&s 7, 8 and 12

% Net pasture loss by site and landscape context
Aug 2008 - Feb 2010
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Figure 10 Mean aggregatés pasture lossekpressed as kg DM har* with +/- SD) for the
12 King Islandield sites{ A 1Sa N’ 3INRdzLISR & W. | aStAaysSQs
indicate their landscape contéxand management regimesee text for discussion.
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Pasture Production and Loss by Site and Landscape Context
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Figurell. Mean aggregate gsture production (blue) and pasture loss (red) (both expressed
as kg DM hayr* with +/- SD), and % of pasture loss (green triangle¥axig for the 12
FASEtR aArAidSa I ONRPaa YAy3a LatlryR® {AdGSa I NB
to indicate their landscape conteand management regimesee text for discussion.

Browsing losses (expressed as a mean % of pasture produatieajh pasture monitoring
site appeared consistent andas relativelypredictable across seasons (Figure 12).

Since the relative availability of pastures as food varied seasonally the browsing wildlife
must have also varied their use of surrounding nativgetation as a source of food to
sustain their energetic requirements.
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Figure 12 Example of seasonal variation in pasture production (blue) and pasture loss to
wildlife browsing (red) (both expressed as kg DMlhdayl) from pasture monitoring site
11 (Loorana B)hat was located 25 m from the budime.
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Shootingof wildlife and fluctuations in the relative abundance of wildlife would affect
measures of pasture production (at uncaged control plots) and estimates of pasture loss to
wildlife browsing @er timeat some field monitoring sites. To help account for this, average
estimates of pasture loss to wildlife browsing were examined for field sites considered least
likely to be affected by this factor.

Figure13 showsthe average percentageasturelossresulting from wildlife browsingor
the pasture monitoringsites not influenced by shooting and /or fencirmpmpared to the
sampling distance from the bushline.

Mean % psture loss from wildlife browsingaried from 2848%, butdid not change
signficantly with distance from the buslne.

Higher mean % pasture losalues for these sites were recorded for locatiavighin 25 m
of native vegetation.

When all12 pasture monitoringsites were combined for the same analysiasture loss
from wildlife browsing decreaseds disance from the bushine increasedFigure 14)For
example, the mean value for all sites combined within 10 m of the {inshwas 43%
compared to 28% at 100 from the bushline.

The difference in pasture loss between th@ m and 100 m sites was significant. These data
suggest that the browsing wildlife may be wary of feeding at greater distances away from
bushlines where shooting is prevalent

Pasture loss to wildlife browsing with distance from bushline
(nil control sites: Aug 2008 - Feb 2010)
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Figure 13 Estimated pasture log86+/- SD to browsingby native wildlie with distance (10
m, 25 m, 50 m, 100 m) from the edge of remnant native vegetation (hnshon King
Island; déa are combined fositesnot affected by fencingnd/or shooting
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Pasture loss (%) to wildlife browsing with distance from bushline
All sites: Aug 2008 - Feb 2010
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Figure 14.Estimated pasture loss (%-8D) to browsing by native Miife with digance
from the bushline on King Island; data are combined for all 12 field sites.

Relationships between wildlife abundance and pasture lossatibdlife browsing

Estimates of average pasture production and the relative abundance of Berthét 2 | £ f | 0 &
were calculated for each field site. Statistical relationships between these two data set

were then calculated. Apositive relationship best fitted as apolynomial function was

FT2dzyR 0S06SSy (GKS NBtIGADS | oxayferdlpastr€ los8 T . Sy
resultingfrom browsing (Figte 15) at the 12 sites monitored during the study period

Relative abundance of Bennett's Wallaby
and Pasture Loss
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Figure 15w St | GA2Yy&aKAL)I 6SG6SSy GKS NBtl GAOS) I 6dzyR
and average % pasture loss to wildlife browsing; datall 12 sites combinednd assuming
the curve arises frorthe origin- an x/y intercept of zero

Implications of Native Wildlife Browsing on King Island, Tasmania Page32



¢CKS NBfIIOUA2YyaKAL 0SG6SSy (KS g8 averdgk geScent 6 dzy R |
pasture loss to wildlife browsingresented in Figure 15 implig¢isat the number of wallabies

at a site would need to be reduced to very low levels to significantly reduce pastures losses
resulting from browsingt KA & Yl & 0SS Ll2aairoftsS G2 | OKAS@S
Wallaby are feeding by using a combinationraénsive shooting and egoing (followup)

shooting. The rationale for this course of mitigation is discussed below.

Relative abundance of wildlife in relation tManagement Regimes

The study provided an opportunity to assess pasture production losgltitife browsing
under five different management reges: no wildlife controls (site 3, 8 and)18ommercial
shooting (sites 6, 7, 9 and Jlantensive shooting (sites 1, 2, 4 and 5), fencing (sites 1, 2 and
9), and fencing@mbined with shooting (site$ and 3.

The opportunity to assess the degree of pasture tossildlife browsingon sites exposed to
shooting that simulated (orwas consistent with commercial harvestingarose through
cooperation with landholdersn coastal and inlan@reas of Kindsland and DPIPWE staff
and contractors who were undertakingshooting project.

Informationwas available@bout the timing of shooting and the number of animals taken.

The opportunity to examine the affects of intensive shooting on pasture lossilthifes
browsing arose through cooperatidandholders andPIPWHEPasture monitoring sites 1, 2,
4 and 5 were used for an intensive shootingdst by agency staff and contractofi®om
February 2009 to early 2010 (Mr John North personal communication 2010)

In the caseof both simulated commercial harvesting and intensive shooting, pasture
production and pasture loss to wildlife browsing was able to be monitored prior to and
during the imposition of the shooting regimes.

Considerabléluctuationin the relative abundance of wdlife was observed at thsites used

for intensive shooting (Appendi®). The rate of increase in the relative abundance of
wildlife at most sitesafter intensive shootingould berapid and appearednost likely to be
influenced bythe presence or absence of wallapyoof fencing.the frequency of shooting
events,and the extent of nearby native vegetation from which new immigrants could be
sourced.

CAIdzNE wmc akKz2ga GKS OKFy3aS Ay GKS NHfEIFGAGDS
Possum and Tasmanian Pademelon at site 5 (without wapatgf fencing) both before
and after imposition of intensive shooting.

hodSNBIF GA2ya |G GKAA aAGS AYRAOFGS GKBG Ad )
Wallaby feeding in an aresith acombination of intensive shooting and @oing shooting
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Figure 16 Changes in the relative abundance of native wildl#rimals per ha) before and
after (blue vertical ling the commencemenof intensive shooting at Sité by the DPIPWE
resaarch project teaff o6t dz2S I . SyySadQa

Pademelon

Using shooting data supplied by DPIPWE from their intensive shootih@gMrialohn North
personal communication 2009%n analysis of the total number oSB/ y' S (i iaByashot |

2l fttloeT

NB R

during thatstudy and the average number of animals shot during each hour of shooting was
summarized for sites with and withoumtallaby-proof fencing (Figure 37

¢CKS G201t ydzyoSNI 2F . Syy S idf eygivalent sizévasonghe & K 2 {

range of around 100Q,500 animalswith 10-15 animals shot per hour. This contrasted to

the fenced site 1 where much fewer than 500 animals were shot in total, and the number of

animals shot per hour waaound 5 (Figure 17).

Total Shooting Effort
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Hourly shooting rate
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Slfenced S4unfenced S5 unfenced

Figure 17¢ 2 G I £y dzY 6 S NJ llaby shot 8uying $hé &t (Iefarkd the average
number of animals shot durg each hour of shooting (righfor sites(S)with and without

wallabyproof fencing; shooting aa from DPIPWH 201Q

The effect of wallabyproof fencing on the movements and relatiadundance of native

wildlife at a paddock and property scale was examined by comparing spotlight data for
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neighbouring fenced and unfenced sites that were locatedreas with a similar landscape
context including the extent of remnant native vegetation (Figure 18).

In all cases, fenced sites at Reekara and South recorded a significantly lower relative
Fodzy RFyOS 2F . SyySadQa 21 ff| 6esamz2avehd: RdBR (i 2
example, the mean relative abundance of animals per ha on the unfenced sites at South was

18 compared to 4 for the fenced site (Figure 18).

Relative Abundance of Bennett's Wallaby in Relative Abundance of Bennett's Wallaby
neighbouring fenced and unfenced sites: in neighbouring fenced and unfenced
Reekara sites: South

9 25
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Animals per Ha
o
Animals per Ha

0 S9 fenced S8 unfenced S13 unfenced
S1 fenced S2 fenced S3 unfenced

Figure 18wSft I G A @S | 6dzy R yOS 2F . SyySadQa 2Fftftloe
field sites at Reekara (left) and South (right).

Pasture loss in relation tdlanagement Regimes

Pasture loss to wildlife browsing varied significantly in relation to the management regime
employed at a study sitdzield sites with no wildlife controls hah average pasture loss to
wildlife browsing obver 51%Figure 19 and Rige 20).

Losses were greatewn the less productive coastal siteghere pasture production was
reduced (Figure 19)

Field sites where commercial shooting was undertaken to cedthe number of native
wildlife had an average pasture loss to browsing of Silng the study In other words,
there was no difference in pasture loss between sitethout wildlife controls and those
subjected to a level of shooting that was consistetith commercial harvesting.

This findingindicated that, in the absence of fencing, Sy ySid Qa 2+ttt oé& Oy
from surrounding areas without controla to a sitewhere shooting has occurreahd, as a
consequencemaintain browsing pressure grastures.
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Figure 19.Estimated average pasture production (blue) and pasture loss (red) to wildlife

browsing (kg DM h&ay* +/- SD) under different wildlife control options (no controls,

shooting, wallabyproof fencing, combined wallabyroof fencingand shooting).

70.0

60.0

50.0

400

30.0

200

% pasture production loss

10.0

0.0

Pasture loss to wildlife browsing on King Island

80.9

55.3 - -

26.3

32

| I |

no control {3}

commercial  intensive shooting fencing (3)
shooting (4) (2)

management regime

shooting/fencing

(2]
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was employed, measured pasture loss was reduced to an average 3.2% (Figure 20).

Estimating the economic cost of pasture loss to wildlife browsing

The prelominant agricultural land uses on the island deef cattle grazing pastoralism
and dairy farmingFigure 21)and these use total area ofup to 83,150 ha Approximately
96% ofthis land was estimated to be used foraging andpastoralismincluding castal
areason 136 land titleghat are used as open runs for both cattle and sheep. Dairy farms
are found on 47 land titles anaccupy 4% of the agricultural lafifligure 21) This land base
includes66,413 ha oimproved pasturesof which~83%, ~10% and7%was estimated to
supportbeef, sheep andairying respectively

The BITE decision support tool was used to estimate pasture production and pasture loss
from wildlife browsing for all farms on King Island. BlGigesthe pasture growth model,
DairyMod (Cullenet al. 2008; Johnsoret al. 2008; Rawnslegt al. 2009)to predict mean
daily, monthly and annual pasture production based on scientific information collected from
a range of pasture growth studies.

DairyMod predicted a meaannual pature production 0f10340kg DM hal yr-1 (Lacey and
Norton 2010)for King Islandvhen water and nutrient availability does not limit pasture
growth. However, the actual pasture production of farms is typically less than the maximum
possible and may be reduced b®550% depending on the farnenterprise pasture
managementnd climate variability

BITE uses the baseline assumption (that can be varied by the tisat)the actual pasture
production is reduced by 25% and 40% of the maximum predicted by DairyMathifyr
and beef farms, respectivelffhis assumption waconsidered to be reasonablfer King
Islandbased onthe pasture production measurements takeluring this study at the 12
pasture monitoring sitesThe measuredaverage pasture productiofor all stes on an
annual basis was arourtD00 kg DM hayr' compared to the model prediction of 7755 kg
DM ha' yr*for dairy and 6204 kg DM Har™ for beef farms, respectively.

The pasture loss data collected during the field study was usBdTiE to cdculate pasture
lossresulting from wildlife browsingvith distance from bushines. Approximately20% by
areaof pastures are found within 10@ of bushlines(11,449 ha)20% within 106800 m of
bushlines(12,653 ha)and the balance beyond 300 @#2,312 ha)

A mean annual ratef pasture loss of 42%as obtained during the study for field sites
located within 100 m of bushnes where the level of known shooting was considered not to
have unreasonably affected the representativeness of the measuresienthis zone No
empirical data on pasture browsing loss from wildlife were available for pastures located in
zones 10B00 m from busHines, and >300 m from budimes. Two estimates of average
annual pasture loss for both zones wehitrarily chose for usein BITE for the baseline
modelling of pasture loss on the island, and its dollar valtee first emate was set at
28% to reflecia singlestep decay factor in browsing pressure with distance from blisas

¢ this figure was twethirds of that measured for the 400 m zone. The second estimate
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was 0%. This was chosen to illustrate théreme lower end of browsing pressure likely to
occur. Future studies of pasture loss to wildlife browsing on King Island could help to
improve the estimates fopasture loss presented below by obtaining empirical data for the
100-300 m and >300 m zones from bulgtes.

I 121 Farming Dairy - Not irrigated (47) (3,547.87Ha)

[ L1571 Grazing/Pastoral - Not irrigated (909) (71,181.33Ha)

L155 Grazing/Pastoral - Open,run,bush (136) (8,421.18Ha)

Figure 21 Distribution of farming systems (dairy farming, grazing/pastoral, grazing/pastoral
on open run and bush sites) on King Islanchwitimber of land titles for each group shown

in brackets; note the lack of irrigation, and that the area occupied by each system includes
pastures and native vegetation.

Given these uncertaintiesand uncertainties arising from the limitations of the diel
samplingoutlined abovea range of estimates of pasture loss and the value of losses we
derived (Table R These estimates wereased on the scientific findings of the research and
the different assumptions used to make these estimates.

It wasestimated that total annual pasture loss to browsiog King Island could range from
7,103 t082,687 tonnes of dry matter (DMYable 3, depending on the assumption§he
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total dollar value of the estimated annual pasture loss for the isleamtjed from~$2.4
million to around $28 million, again dependent on the assumptions made. For example,
based on average pasture losses of 42% and 28% viilirm and beyond 100 m of bush
lines, respectively, and with 30% of pasture loss eaten by wildlife, the estimatagalann
pasture loss to browsing on King Island was 24,806 tonnes (DM) with an estimated value of
$8,463,977However, he total dollar value of the estimated annual pastdoss for the

island could be much higher and appro&28M ifthe same values of pastel loss are used,

and all of the pasture loss was eaten by wildéfed otherwise would have supported farm
production

An indirect estimate of the pasture that may be lost to wildlife can be calculasetyithe
wildlife populaton estimates of Bransoii2008). That is, @ombined wildlife herbivore
population of 500,000. Sy y S i Q425,000 Tdsrhadign Pademelon and 80,000
Brushtail Possum could consume a total biomaspastures each yeaquivalent to that
required to support over 20,000 steemaCh with a 400 kg bodyweight).

Since the recent market valug a 400 kg steer is aroun®i700 (Dr Dale Miller, DPIPWE,
personal communication 2009), the potential production loss from likgdrowsing could
be in the order of $7M to in excegl4M ifit is assumed that the native wildlife obtain
between 50% 100%of their diet from pasturesrespectively

Average Pasture Pasture Loss Eaten | Estimated pasture loss to  Estimated value
Loss by Native Wildlife = wildlife (tonnes.DM.yr") = of pasture loss
(%) (8)
(0-100m of bushline) | {100-300m & =300m
of bushline)
4+ . 1 ] |
42 28 100 82,687 ~G28M
42 28 50 41,344 ~514M
42 28 30 24,806 $8,463,977
42 0 30 7,103 52,423,544

Table 3.Estimatedannualpasture loss to native wildlife on King Islaanad its annual dollar
value using different assumptions abowtverage anual pasture loss with distance from
bushline (0-100 m, 106300 m, >300 m)and the amount of pasture eaten by native wildlife
(100%, 50%, 30%)

While the precise dollar value of production that is lost to wildlife browsing on King Island
remains uncleg the value may beery high.The estimated magnitude of lost production
would suggest that serious wildlifoopulation controls and wildlifemanagement
intervention is requiredo mitigate the impacts of wildlife browsing on pastures.

Native wildlife and the condition of native vegetation on King Island
Data were collected from 16 biodiversity monitoring sites with exclosures and paired control

plots located outside of each exclosute assess potential improvements in vegetation
condition resulting fom the exclusion of wildlifeRelative changes in the condition of native
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vegetationwere recorded in the exclosure plots withe removal of browsing and habitat
use by wildlife While the winter of 2009 was wetter than a number of previous gear
King Island, the observed relative improvements in vegetation condition were best
explained by release from wildlife browsing and habitat use.

Although this study was in place farelatively short period, a quantitative improvement or
significant improvemet was recorded forover 50% of the sites across the range of
environments and the majority of vegetation commiies that were sampled (Tablg.4

No detectible change was discernable asifesacross both exclosures and control plots.
The condition ofthe vegetation in the control plot of site 6 declined markedly during the
study period, while that of site 1Bnproved.

Trend in Vegetation Condition Site Number Total Sites
Significant Improvement 1,2,3,7,10 5
Improvement 11,12,13,16 4
No Detectable Change 4,5,6,8,9, 14,15 7
Decline in Control Plot 6 1
Improvement in Control Plot 13 1

Table 4 Recordedrends in vegetation condition at 16 biodiversity monitoring sites on King
Island.

Improvements in thecondition of a range of vegetation life forms including vascular and
nonvascular plants, annuals and perennials, grasses, shrubs and trees were observed
(Figure 22)Changes imegetationconditionincluded

the recovery of grand over,

the reduction ofbare graund on sandy soils that may h@edisposed to erosion,
recruitment of new plants speciascluding plants that flowered

recruitment of new seedlings,

recovery of plants heavily browsed by wildlife,

anincrease in theover/abundance of plants,

an incease in at least the above groubibmass of plantsand

changes in light regime and exposure of péass a result of plant growth.

= =4 4 -4 -8 -8 -5 -9

Many of the sites where improvements in vegetation condition were recorded are known

(or appear likely) to support a ilg NBf I G A GBS | 6dzy R yOS 2F gAfR
Wallaby. These sites may have supported high number of animals for a significant period of

time prior to the commencement of this study.

Given this situation, and the reduced rainfall on the islandrdy the past several years, the
improvement in vegetation condition recorded at many sites was considanetinportant
finding.
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Figure 22 Examples of changen the condition of native vegetation at the 16 biodiversity
monitoring sitesestablished across King Island; (t@jacent to Ste 5 at Currie @vas aCalytrix
tetragona plant that had grown underneath d.eptospermum laevegaturplant that had been
browsed by wildlife. With some plant species being more palatable to wildlife, browsesies
space for other plants altering the structure of remnant vegetation; (bott&itg 7 at Black Point A
showing significant improvement in vegetation condition within the exclosure at right.
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3. IMPLICATIONS OF NATIVE WILDLIFE BROWSING
3.1 INTRODUIGCON

Our study examined the implications of browsing by native wildlife for pasture production
on farms, and native vegetation communities on King Island between August 2008 and
March 2010. This is the most comprehensive study of its kind yet to be takéer in
Tasmania and few comparable studies are reported in the literature from around the world.

Many of the findingseported hereare not surprising since landholders, land managers and

other credible observers have expressed concern about the appadge number of

. SyySiidQa 2Frfflroes Ay LI NIAOdZ FNE 2y GKS Aa
bush. This study builds on the wildlife population survey undertaken by Branson (2008) and
guantifies, for the first time, the nature and extent the ecological and economic impacts

that may result from inadequate wildlife management.

It should be noted that the purpose of this study was not to review the size of populations
of native wildlife on King Island. Howevéased onthe survey datacollected during the
study and other information, we believéhat the population estimated by Branson (2008)
F2NJ . Sy y S doil@have indrelasedveér the intervening period.

Since 2008here appears to havéeen nosignificantreported change ihe annual level of

cullingof native wildlifeon the islandwhile, at the same time, breedingSy y SG G Qa 2 | f f
(adult females with pouch young angbung at foot) and younganimals were regularly

observed during the study.

3.2 MANAGEMENT IMPLICATIGNSTHE MAJOR RESEARCH FINDINGS

The study had 8 major objectives and these are considered below in the context of the
findings reported in section 2.

The nature of pasture production and pasture loss to wildlife browsing

Pasture production across Kingland was generally consistent with the predictions of
DairyMod. Inland sites and other sites more conducive to pasture production approached or
modestly exceeded 7 tonnes of pasture production (dry weight} f&'. Variability in
pasture productionon farms was not extraordinary and appeared consistent with local
variations in soils, site drainage and management.

The distribution of wildlife across King Island appears consistent with the known habitat
requirements of the three species of major interest. Sy ySiidQa z2Fffloex
Pademelon and Brushtail PossumSyy St G4 Qa 2+ tftroe FyR 0KS ¢ a\
similar foraging habitats throughout Tasmania and are considered sympatratespeith

discrete differences in roosting habitat selectioghe Mar and McArthur 2008) . Sy y S G Q2
Wallaby favous roost sites in heath, woodland and forest with sparaaderstorey

vegetation, whereas the d@lemelon prefes roosting habitats with a greater
cover/abundanceof understorey vegetatior{Driessen 1992; Le Mar and McArthur 20Q05)
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Pademelonwill forage closer toshelter, whereasi KS . S y allébyiwill Qravel more
widely in open habitats to feefLe Mar and McArthur 2005; While and McArthur 2005)
Differential roost site preferences and tligfering responsesf both eciesto (actual and
potential) predation are the primary factors influencitigeir habitat selection in time and
space and their distribution across King Islaf@fanson 2008)

Measured pasture loss to wliife browsing wasaround 50% of pasture prodtion, on
average, asites without fencingPasture losdeclined to some extent with greater distance
from bushlines.

It is important to note that these pasture loss figures are not significantly different from

those observed, on average, sbmefarm sites on mainland Tasmania (where the dominant
herbivore by biomass may be one or a combination of three native speciesmanian

t F RSYSt2yX .SyySiidQa DAFE2000 &> C2NBAGSNI YIFy3l

The major difference on King Island is the present occurrehe@ extraordinarilynigh total
populaton2 ¥ . Sy y S th& dan éctut ih Vedy &igh numbers across much of the
island.

It is the absolute number of animatbat now livein this highly modified and contained
landscapedhat has dramatically chayed the environmental and economic setting.

Relationships between the relative abundance of native herbivores on King Island and
their impact on pastures

Helen Statham and Dr Mick Stathawh the Tasmanian Institute of Agricultural Research
have suggestetbr many years that using estimates of the relative abundance of wildlife to
predict environmental impacts such as pastuoss to browsing is problematic (Dr M.
Statham, personal communication 2008)

There are mapreasons why animaurveysmayfail to reliably sample the true population

of an area and result in inaccurate estimates of the size of wildlife populatiossaA
consequence, it is often very difficult testablish a reliable relationship betweehe

relative abundance of native herbivorésy R LJ- A dzNBE f 2aad wl § KSNE |
suggest, it is more effective to directly measure crop and pasture loss.

Thisresearchsuggested gositive empiricatelationship between the relative abundance of
GKS . SyySadQa 21 t f wildlitge browsiRg. ThisvasiidézNgs using data (1 2
from sites with varied wildlife population management regimes. The data appear consistent
with other field observations on wallaby numbers, animals and movements.

The ability to explorethis re[ationship islikely, again, to be related to the absolute
L2 Lddzf F GA2y &aAl S 2F . SyySaagQa z2rtftloe 2y GKS
many sites.
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The impact of culling intensity and frequency on the relative abundance of herbivores in
pasture, and the redtionship between the relative abundance of herbivores and pasture
damage at a property scale

Shooting wallabiesypically had nomedium term effect on reducing animal numbers at

unfenced sites, and hencetypically had no practical benefiit these sitesin terms of

reducing pasture loss to wildlifeThe one apparent exceptional was where intensive
shooting was combined with egoing monitoring and follovup shooting to keep the
ydzYoSNJ 2F . SyySadQa 2rFrtfloe f2ghderppulatisn G KS S
sizeWon outQ Within a relative sbrt period of time followingmost shooting evens, the
NBfFGAGS I 0dzy RIy Otfpiciyfeturn&yfoyadighievela 2 | € £ | 0 @

This was an important finding that is unlikely to have been miadthe absene of the
complementary shooting study undertaken by DPIPWHdicates that shooting may have

a central role in wildlife population management and the mitigation of browsing impacts on
pasture provided that a systematic approach of intensive shootingrefal population
monitoring and followup shooting is used in an integrated way at a landscape level.

tKS STTFSOUADSYBRR2TRFTIINOAYIOF2NI YAGAIIIGAY3
resulting from wildlife browsing

Well constructed and maintaiie alabyLINE 2 T Q F S ycaniplgtaly waltbypkibf NS &
but it cansignificantly reducgasture loss tdrowsing by native wildlife. Thaatafrom this

study suggestedhat areduction in mean pasture los¥ around 50%¢ould be achieved by

the proper irstallation of wallabyproof fencing.

The economic benefits arising from the installation of such fencing may be a sufficient
incentive in its own right for landholders. Howevehe data indicated thatthe most
significant benefit arises when wallajpyoof fencing and sstematic shooting aremployed

in combination as a wildlife control masure. This combination of techniques has the
potential to reduce the loss of pasture to wildlife browsing to a negligible I&vigilure 20)

This option ould appear egecially attractive to dairy and beef producens the island
since the dolr value of pasture logger annum was estimated to krelativelyhigh.

The potential feasibility of a commercial wallaby and possum harvesting industry on King
Island based on th project finings.

Thepopulat2 y &aAl S 27F . Syy S indic@sedovertindas modehalitatdor K I &S
the speciedhas been created due to an expansion of agriculture, improvements in pasture
production and food availability, and, perhaps, improwsits in the nutritional quality of

feed. Redation of. Sy y S (i (i Qraayave Odclingd ®ver time as native predators were

lost from the island. Feral cat$€ls catts) may predate wallabies, bute number of

animals kiked in this manner is likely tde trivial compared to the total population.
Moreover,a dedicated program is in place to attempt to reduce andnately remove feral
catsfrom the island (Threatened Species Sec0i0).
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Prima facie, there couldbe a case to restablish a commercidlarvesting program on King

Island¥ 2 NJ . Sy y SiiAll&dge ndmbdr bfla@indals may be required to be removed

from the islandpopulation within a relatively short period of time if treverall population

f S@St 2F . SyySiaiQa 3ficahtly. If hid was t ocoug, wanl® appeBrR dzO S R
desirable from an ecological perspective that the carcasses of shot animalsrioyae

from the field. One potential use of these carcasses couldobgrocessing as food for

human consumption or for pet fud.

Alternatively, if no significantapid reduction in theLJ2 LJdzf | G A2y f S@St 2F . S
undertaken in the neafuture, it would seem appropriate to undertake a scientrBwiew of

alternative ways to mitigate the ecological careconomic impcts resulting from the
herbivores examined ithis study. Such a review may recommeatiigher annual take for

the O2 YYSNOAI f KI NS a llahyytdan 8 Eurrent§ yosSbhie judder tite |
authorised government management pldhthis wasto occur,approval for ahigher annual

take of the wallaby speciemay be helpful to establishing asconomicallyviable business

casefor a renewed commercial harvesting indusffy2 NJ . Sy ySidQa 21 ffloeé

The population data on the Brushtail Possum were insuffitienallow comment on the
possible role that this species may play in a future commercial harvesting industry on King
Island.

The Wildlife Trade Management Plan 2002010 (DPIW 2005) is due for review soon and
this will provide an opportunity to considehe future of the industry in the context of the
scientific information arising from this study.

The impact of native herbivores on remnant native vegetation and biodiversity.

| A3K LR LMz | GA2y f S and flodally2other wikiyfeys8ias{inas pradicé t | 6 &
significant biophysical impacts on many native vegetation commuratigsing Island

Many oftheisland2a y I G§A @S @S3SilGA2y O2YYdzyAiASa SEK
wildlife may have a significant affect on plasgeciescomposition, andhe structure and

function ofthese systems-However, he extent to which these species are implicated in the

decline of vegetation and site condition, tlieduction in andloss of local populations of

plant species, and othgrotential mpacts on biodiversitys unclearMoreover, it is unclear

if and how many of any actualhanges could be reversed given suitable management
intervention.

The detection of significant improvements in the condition of native vegetation during the
limited duration of this studywas unexpected. The fact that a significant improvement in
vegetation condition was recorded at sites across the island and for a range of vegetation
communities sampled is importanThis finding appeagsromising for future inestments in
biodiversity conservation including fire, vegetation drabitat management on the island

Our biodiversity monitoring sites included areas of native vegetation communities such as
Acacia melanoxylorswamp forest, Eucalyptus brookerianavet forest, and Melaleuca
ericifoliaswamp forest that are recognised as a high priority for biodiversity management
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(Threatened Species Secti@010). The findings suggest that the vegetation condition of
these communities could be enhanced grp-activewildlife population management.

Options for managing native wildlife on King Island

The wildlife population management of Sy y S i (i Q& of2phrficlildr ét@rest. The
speciesis listed as partly protected wildlife under thé&ildlife Regulations 1998f the
Nature Conservation Act 20@PPIW 200b The species can be taken by licensed hunters
during an open season and permits can be issued to allow them to be taken at any time for
crop protection, or other approved purposes.

Management of the Tasmaniag®ademelon requires prudence as the species has a more
localised distribution on the island amacal populations could be susceptible to unintended
shooting.Branson (2008) reported that th@verallpopulation may be in decline.

The most effectivewildlife populationcontrol for reducing pasture loss to browsing would
appear to bethe integrated use of wallabyproof fencing andsystematic shooting. This
could be done on groperty level for the benefit of the local property owner. However, a
coordinated @proach involving many properties acraggiors may bemore economical,
effectiveand practical in terms of fence installation, shooting regime, @perationalsafety.

Sites with wallabyroof fencing will require shootindyut the frequency and intengy of
this activitywill be reducedccompared to unfenced sites.

The frequency and intensity of shooting likely to k@ more modestover time if most
neighbouring landholders are involved in a coordinated approacid the regional
population of wildlifeis reduced

The noncommercial culling of wallabies for crop protection and recreationattimg is not
managed under thénarvestingplan. However, the numberof wallabies killed on aon-
commercial basis must be considered in the management of cmmymercial harveshg
(DPIW 2005)
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4. CONCLUSIONS!ID RECOMMENDATIONS

¢CKS TFdzidzNBE 2F YAy3 LAt |syskifable unBNhBaibaaredyt S O2 a
Ad RS@GSE2LISR G2 YIFyF3aS yI GA GBS Indhe falRéndeFoB > S il
sutable controls on wildlife population levels and wildlife management, significant
ecological and economic impacts will continue.

The challengéo create a new and effective approach to wildlife management is not trivial.

Such astrategy will fail fi it is not holistic supported by the community, and well
O2YYdzyAOFGSR (2 @FNRAR2dza aidl {SK2ft RSNARZ Ay daSH
agricultural produceThe socioeconomic dimensions of the issues require much further

study and consideration.

A far more sophsticated and integrated approach tweildlife managementbn agricultural

land is necessary. Thamost certainlywill require, inter aliathe installation of wallaby
proof fencing at a landscape level (across properties) and a coordinated a@pptoa
shooting using highlyrained professional staff The local agricultural community will
require government support and financial incentives to proceed in a more effective manner.
However, taken alonehis initiative will be inadequate

Holistic witllife management requires that the ecological pressures imposed on terrestrial
native ecosystems as a result of extraordinarily high population levels of wildlife be
addressedas well Similarly, thepotential native animal welfare issuethat may resultfrom

food scarcity due tahe (wallabyproof) fencing ofsignificant area of pasturemust be
addressed.

More comprehensive scientific consideration needs to be given to the preferred total and
NBIAZ2Y | LJ2LJzZ | GA2Yy Ths diskhgicousl be usefulfyynimadbst 2 | f f
population modelling, population viability analyses and vertebrate wildlife disease
modelling.

Prima facie, tbre maybe a case to reestablish a commercial harvesting progrdor
. Sy y S ( Qon Kiaglistafidl 6 &

A large number of animals may be required to be removed from the population within a
relatively short period of time if the popation level of the speciess to be reduced
significantly.

If this was to occur, it may be desirable from an ecological perspet@tehe carcasses of
these animals were not left in the field.

Lf GSNYIFOGAGStEes AF || NBRAzOGA2Y Ay GKS redd2 Lddz |
over the medium term, &cientific review of the population situation mayggest that an

increasein the level of commercial harvesty 3 2F . SyySidQa 21 fftl oe
annual take level is warraatl. If this was to occur, approval for a higher annual take may be

helpful to establishing an economicalhiable business case for a renewed coenoml
KFNPSaGAy3a AYyRdzAaGNE F2N) . SyySaiQa 2rttloeod
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A number of ecommendationsrise from the studyincluding that

U A social sciencestudy is undertakento examine and better understandthe
awareness of the communitgovernments, consumers of agricultlii@oduce from
the island and othemajor stakeholdes and interested parties abotie significance
of the wildlife management issues confronting King Island and the social issues
arising from differenimanagement options. This studyaiid inform the natire and
timing of the development of a wildlife management strategy for the island.

U Awildlife management strategis developedfor King IslandThe strategywould be
distinct from, but complementary to, the kg Island (draft) Biodiversity
Management Pla 20162020(Threatened Species Secti@®10) The strategyvould
be linked to anyrevised plan for the commercial harvesting of wallgbge DPIW
2005)

U A more sophisticated approach to wildlife management on KingRs@aid I 3 NRA Odz i
lands is develogd. Use of wildlife population controls need to be considered and
planned from a regional and catchment perspective (as opposed to a property level
approach).Wildlife population measures to mitigate pasture loss to browsing are
best undertaken using a conmmation of wallabyproof fencing and systematic
shootingby licensed,professional shooterdf landholders wish to undertake their
own shooting catrols, provided they are licees, they should be given proper
training on themost effective equipment andethniques touse. This could help
landholdersto build capacity and improve the quality wildlife management using
informed,local knowledge of ecological change at a property level

U Newwildlife control options such as Faox " (see DAFF 2008houldbe trialled on
the King $land as they become available.

U Landholders need to be aware of the ecological and economic implications of high
population levels of native wildlife. Education and advice for landholders is required
to allow a greater apprecian of the true costs to farm production, and to allow
producers to build these costs, where appropriate, into fdoasinesgplans

U New and additional supportinvestment and financial incentives are required from
government in partnership with the localommunityto build awareness, provide
high level support and professional advice for the development and implementation
of a new strategy and its associated mitigation and management actions.

U The new strategy and its associated management interventionst tmei monitored.
Native wildlife populations should be surveyed on a more regular basis using the
methods of Branson (2008). Population trends and data on population culling must
be maintained and reviewed regularly. Monitoring of native vegetation comtias;i
habitat for priority plant and animal species would be put in place and maintained.
The welfare of native wildlife must be monitored.
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6. APPENDICES
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Appendix 1.Pasture growth rates (kg DM Hiaday1) for caged and uncaged plots with distance from blish for 12 field sites oKing IslandTasmania
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Appendix 2 Average pasture production and pasture loss (kg DMyiid), arR  NBf | G A @S
on King Island, Tasmania from August 2Q08arch 2010.
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Site 2: Average pasture production and loss
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Site 3: Average pasture production and loss
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Site 4: Average Pasture Production and Loss
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Site 5: Average Pasture Production and Loss
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Site 6: Average Pasture Production and Loss
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Site 7: Average Pasture Production and Loss
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Site 8: Average Pasture Production and Loss
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Site 9: Average Pasture Production and Loss
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Site 10: Average Pasture Production and Loss
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Site 11: Average Pasture Production and Loss
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Site 12: Average Pasture Production and Loss
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Appendix 3 Pasture productiorfblue)and pasture los§red) (kg DM haday™) with distance from bus-line for 12 field sites on King Island, Tasmania.
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Site 1: aggregate loss vs distance
from bushline

Site 2: aggregate loss vs distance
from bushline
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Appendix 4 Temporal changes in theelative abundance (animals hav 2 F . Syy SidQa
Brushtail Possum and Tasmanian Pademelon before and after commencement of intensive shooting
regime (dotted lined) at sites 1, 2, 4, and 5 on King Island, Tasmania.
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Appendix 5.Profile of Bodiversity Monitoring Plots established across King Island, Tasmania.

Site 1: Seal Rocks A
Description: Site is located adjacent to a laneway on the southwestern corner of the island, bordering the Seal Rocks Nature Rese@djaSént to
wallabyproof fencing. Dominant species around site &lelaleuca ericafoliaLeptospermum scopariurand Boronia anemonifoliaMonitoring site is
heavily browsed with high percentages of bare ground and heavily broMséaleuca ericafoliglants.
Changes record® since monitoring:An increase in the cover/abundance and biomasklelaleuca ericafoliavas observed in the exclosure plot. This was
due to a combination of seedling regeneration and partial recovery of heavily browsed plants. There was no intieasgsmwithin the control plot. The
singleBoronia anemonifoliglant showed little signs of browsing suggesting it may unpalatable to browsing wildlife.
Summary of vegetation conditionSignificant improvement.

Before (left): shows heavily browsed Melaleuca ericafolia plants and ompacted bar ground frm habitat use
by Bennett’s Wallaby; After (right): Moderate recovery of Melaleuca ericafolia and some regenerating

seedlings.
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Site 2: Seal Rocks B
Description: Site is located within 5 m of wallabgroof fencing adjacent to an area of pasture. Dominant plant speciesViataleuca ericafolieand
Leptospermum scoparitn / f 284S LINRPEAYAGE G2 GKS FSyO0S YSIya (KI i mbvicGaloagihe fenck line. & dzo 2 S «
The exclosure and control plots have extremely low biomass levels with over 90% bare ground.
Changes recorded since monitorindVithin the exclosure there was strong regeneration Mélaleuca ericafolisand Leptospermum scopann. The
exclosure fence was within 1 m of the wallaby proof fence line. A clear difference could be observed with regeneratioausrihgawvithin the exclosure.
There was regeneration dflelaleuca ericafolian the control plot, however cover/abundan@ad recovery of.eptospermum scopariumas considerably
lower than compared to plants in the exclosure. Regeneration within the control plot may be linked to the fact that thimplhtrther away from the
fenceline. Lack of regeneration along the fedase may be attributable to ground compaction instead of direct browsing. Relative abundance of animals
remained stable.
Summary of vegetation conditionSignificant improvement.

M S e ‘ ¥ ) |

Before (left): Shows extremely limited plant species richness and biomass. This site is adjacent to wallaby-proof fencing
and therefore high levels of wildlife movement; After (right): The same exclosure at the end of the trial shows
regenerating Melaleuca ericafolia and Leptospermum scoparium inside exclosure. Bare ground remains outside.
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Site 3: Currie A
Description: Site is located within a stock excluded (wallabyproof fencing) area of regenerating coastal grasses, shrubs and trees, interspersed with
areas of pasture grasses. Dominant native specietemeopogon parviflorjteptospermum laevegatunsolepis hodosaCalytrix tetragonaand Dichondra
repens. Site is sloping with interspersing areas of bare ground due to movement of wildlife.
Changes recorded since monitoringn increase in presence béucopogon parvifloriseedlings (>100) was observed in the exclosure due to the presence
of a mature tee. Evidence of browsing of individuadptospermum laevegatumplants was also observed outside but not inside thel@sure. Increased
cover/abundance oDichondra repensvas observed inside the exclosure (Blividual plantsinside compared to 4 outsidelncreased biomass and
reduced areas of bare ground (wallaby tracks) was observed inside the excldmneas there waso recovery outside.
Summary of vegetation conditionSignificant improvement.

Significant improvements were observed in vieg®n condition at Site 3vithin the exclosure. For exampl@&dividualplants such as.eptospermum
laevegatumshowed significant recoverydm intensive browsingleft) compared to the ofgoing intensive browsing and decline of individuals of the same

species in the control plofright).
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Site 4: Currie B
Description: Site is located within a stock excluded (no wallpbyof fencing) area of regenerating coastal grasses, shrubs and trees, interspersed with
areas of pasture grasses. Dominant native sggearel eucopogon parviflorjseptospermum laevegatunsolepis hodosaCalytrix tetragonaand Dichondra

repens
Changes Observed Since Monitorinbhis site showed little evidence of a response to wildlife exclosure. Some recovery of wallaby tracksevasdo
within the exclosure with a general increase of leaf litter over tradimears to be too early to detect changes in vegetation condition as site was heavily
disturbed from wildlife use prior to the establishment of the exclosure.

Summary of vegaidtion condition: No change detected.

Before (left) and After (right) showing Leptospermum laevegatum as dominant.
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Site 5: Currie C
Description: Site is located within a stock excluded (no waltabyof fencing) area of regenerating coastal grasses, shrubs and trees, interspersed with
areas of pasture grasses. Dominant natigedes ard_eucopogon parviflorjseptospermum laevegatunsolepis hodosaCalytrix tetragonaand Dichondra

repens This sités shaded byCalytrix tetragonathe dominant species.

Changes recorded sinceanitoring: Recruitment and gpwth of Leptospermm laevegatumseedlingsobserved within the exclosureCalytrix tetragona

does not appear to be browsed in the exclosure or contpbears to be too early to detect changes in vegetation condition as site was heavily disturbed
from wildlife use prior to stablishment of the exclosure.

Summary of vegetation conditiorlNo detectable change.

Before After
Before and after images of the exclosure. Few detectable changes were recorded.
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Site 6: Currie D
Description: Site is located within a stock excluded (no wallabyof fencing) area of regenerating coastal grasses, shrubs and trees, interspetised
areas of pasture grasses. Dominant native specieseumeopogon parviflorjkeptospermum laevegatum, Isolepis nodd3alytrix tetragonaand Dichondra
repens Both the exclosure and control plots have high levels of exposed sandy ground and lswefi@ant biomass.
Changes recorded sinceanitoring: Little regeneration/clange in species composition and cover/abundance of plants observed in the exclosueased
area of bare ground/erosion observed in the control pdata result of tramplingy wildlife. Dsappearance ofjround cover oimossesalso observed on
control plot Overall, no improvement or decline in vegetation condition detected within exclosure, but further decline occurring o jglotro
Summary of vegetation conditionNo deectable change inside exclosure, further decline of condition of vegetation outside (control plot and elsewhere).
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