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1 Introduction

The Australian arid zone has experienced a high rate of native mammal decline following
European settlement. Since the 1920s, approximately 33% of all mammals and about 90% of
mediumsized nammals (35 5,500 g adult bodyweight range) have either suffered dramatic
range contractions or are extinct (BurbidgeMcKenzie 1989). Many of these species are
now restricted to several offshore islands and others, due to small population sizes and
resticted geographic ranges, are vulnerable to total extinction. A number of causes have been
proposed to explain this decline. These causes include changed fire regimes, competition from
introduced herbivores, disease, extreme variability in weather anirsiiey and predation

by introduced predators, specifically the feral delis catu and fox Yulpes vulpes(see

Abbott 2002; Burbidge &McKenzie 1989; Dickman 1996a, b; EA. 1999; Johnsoral

1989; Morton 1990). Predation by feral cats has alBenbdemonstrated to threaten the
continued survival of many other native species persisting at low population densities (e.qg.
Risbeyet al. 2000; Smith &Quin 1996) and has been identified as one of the major obstacles
to the reconstruction of faunal comnities as it has prevented the successfihtreduction

of a number of species to parts of their former range (Christéh&irrows 1995; Dickman
1996b; EA. 1999; Gibsoat al. 1995). The suppression of introduced predators is therefore a
critical compment of successful reintroduction, recovery or maintenance of populations of
small to mediunsized native fauna (Christens&nBurrows 1995; Fische& Lindenmayer

2000; McKenziest al. 2007).

Effective control of feral cats is recognised as one of thd mgmrtant fauna conservation
issues in Australia today and as a result, a national Threat Abatement Plan (TAP) for
Predation by Feral Cats (EA 1999; DEWHA 2008a) has been developed. The objective of the
TAP is to protect affected native species and eggo&d communities, and to prevent further
species and ecological communities from becoming threat&hedmpact of feral cats in the
Pilbara is discussed in McKenzigt al (2009), and addressing this threat will have a
significant impact on maintainingopulations of native species in this important area. Further
more for waterbirds cat control in Fortescue Marsh is highly desirable, given this site is
proposedor nominationas a Ramsar site at the next opportunity and it is also designated as a
Wetlard of National Importance (see Directory of Important Wetlands in Australia
[Environment Australia 200])]

Baiting is recognized as the most effective method for controlling feral cats on mainland
Australia (Algar & Burrows 2004; Algaet al. 2007; DEWHA D08a; EA 1999; Shost al

1997), when there is limited risk posed to #iarget species. The feral cat bdirgdicaf®)

(see detailed description in Algar & Burrows 2004; Algaral 2007) has proven to be an
effective tool in reducing feral cat numbekéost baiting campaigns have shown thaiting

for feral cats can consistently achieve highly effective control, especially ires&hand arid
areas When the results of broagtale baiting have been less successful, it can generally be
attributable ® unfavourable weather conditions at the time of baiting or an abundance of prey.



The Fortescue Marshaiting program willmaximisethe benefitf the control of feral cats
while minimising the risko migratory andEPBCAct listedthreatenedpecies

1.1 Adaptive management process

The present study was designed within the Active Adaptive Management (AAM) paradigm

(McCarthy & Possingham 2007; Walters & Holling 1990). AAM is a form of management

that treats management act icleinvslving at ledsigsevars i expe.l
steps (Burrows 2005):

1. Problem assessment: identification of a specific and high priority issue requiring
a management response to deliver conservation and land management outcomes.
In this case, the issue is that introducedipters, especially cats, are impacting
negatively on populations of threatened animals, and Fortescue is required by the
Commonwealth to address this issue in their sphere of operations near their
mining operations on the margin of the Fortescue Marslghwikian area of high
conservation significance.

2. Potential solutions: exploration of alternative hypotheses and management
actions. It is hypothesised that feral cats are the major threat to populations of
threatened animals in this area, and that reductiadhe cat population will result
in population recovery in threatened prey species.

3. Project design: a detailed management action plan, including a monitoring
program, that will guide what actions are to be taken, when, where, how, and by
whom, budget md other resource needs. For the current project, these
arrangements are described by Algaal (2011) and the present document.

4, Project implementation: the plan is resourced and actioned. The plan is being
resourced primarily by Fortescue, and is beiogioned by DEC,

5. Monitoring: appropriate parameters are monitored/measured to determine how
effective actions have been in meeting management objectives and to test the
hypothesised relationships. Populations of introduced predators and likely prey
speces are being monitored as described in Algiaal. (2011) and the present
document.

6. Project evaluation: comparison of the actual outcomes based on monitoring
program, and interpreting reasons that may underlie any differences. Evaluation
will be based omethods currently being developed for this project, including the
use of standard statistical procedures and occupancy modelling.

7. Adjustment: management policies, practices and objectives are adjusted (if
necessary) to reflect new understanding gaineddmitaring and evaluation, and
changes to budget and resource constraints. The project will contribute to the
understanding of population dynamics in predam@y systems in arid
environments, and it is envisaged that management actions will be evaluated i
this context, and altered or adjusted as necessary.



Active adaptive management acknowledges and confronts uncertainty and the need for long
term commitments to monitoring. Management decisions are treated as provisional
experiments subject to verificati or amendment. In contrast to traditional approaches to
management, in which changes are generally based simply on the trialling of alternative
approaches, the key feature of AAM is that changes are based on increased understanding
based on hypothesissting.

2 Methods

The Fortescue Marsh is an extensive intermittent wetland situated 2 @2 . 448 S, 119
2 6 6. 3I8i®located in the Pilbara Craton (Hamersley Basin) and has the form of a broad

valley or small plain that lies between the Chichestet Hamersley Ranges. Thsarsh

occupies an area of 1,000 kmhen in flood (DEWHA 2008b{see Figure 1).

kilometres

Figure 1 Location and regional setting of the Fortescue Marsh.

McKenzie et al. (2009) provide a succinct summary of thegefation, climate and
physiographic environment of the Pilbara as it relates to the I@bitaatic conditions in the
Pilbara are influenced by tropical cyclone systems that predominately occur between January
and March. The majority of rainfall received the Pilbara is associated with these systems.
The long term average annual rainfall is 312 mm at NewrRarigscue€2009). Temperatures



are high, with summer maxima typically betweeni 38 °C and winter maxima between 22
i 30°C.

Botanical surveys catucted for Fortescué s Cloud Break Il ron Or e
Environmental Review included fringing vegetation of the Marsh. Five distinct vegetation
communities were identified (Mattiske Consulting Services 2005, citdeblitescue2009)

and include:

1 low woodland to low open forest dfcacia aneuraA. citrinoviridis, A. pruinocarpa
over A. tetragonophyllaand Psydrax latifolia over Chrysopogonfallax, Stemodia
viscosa Blumeatenella Themedariandra and species ofriodia and Aristida. This
vegetation conmunity occurs within the creek and drainage lines leading into the
Marsh;

T hummock grassland dfriodia angustawith patches ofA. victoriag A. aneurg A.
xiphophyllaover Atriplex codonocarpaEremophilacuneifoliaand mixed chenopods;

1 low halophytic &rubland ofTecticornia auriculata and T. indica with associated
chenopod including Maireana species andA. flabelliformis with Muehlenbeckia
florulenta with patches ofA. victoriae and A. sclerosperma This vegetation
community adjoins the low woodland low open forest of. aneura

1 low halophytic shrubland of. auriculata, T. indica, T. halochemoidesvith patches
of Frankenia species. This is the predominant vegetation community along the
fringes of the Marsh and

1 hummock grassland d@f. angustawith patches ofA. victoriae over A. codonocarpa

and mixed chenopods and Poaceae species.

2.1 Study areas

2.1.1 Treatment area / bait cell

The treatment site was located at the eastern side of the study area, where the Marsh is at its
widest (Figures 2 and 3). This welsosen to reduce the effect of reinvasion of predators after
baiting. The bait cell incorporated land from the Marillana, Roy Hill, Mulga Downs and
Hillside Pastoral Leases (Table 1, Figure 2). Outside of the marsh and the immediate
surrounding spinifex Hatat, the area within the bait cell on Marillana Station and the
southern section of Roy Hill Station is currently used as active pastoral land. There appears to
be little use of the actual marsh for grazing, although some signs of d&ddairug

presence exist. In 2015, it has been agreed that the majority Fortescue Marsh be incorporated
into DEC managed land through the relinquishment of blocks of pastoral leaseHEee
reserve boundaryigure 3).



Due to the variable annual water levels of the gharthe total area of the bait cell
encompassed a total of 1,24°, of which a maximum of 1,008m? are to be baited

annually over the five year program. Higher than average water levels during 2012 reduced
the area baited to a maximum of 858°km

At the request of the station managers, a buffer zone of 1 km was provided around all bores

and wells within the bait cell. This buffer zone included the exclusion of baits and all
monitoring activity.

Table 1. Location and size of baitcell within each pastoral lease and the boundargf DEC
managed landat the Fortescue Marsh

% Pastoral lease /
% Pastoral lease / .
Paﬁgﬁ;'i‘?;ﬁ dEC Bait cell (kmz) DEC managed land Area l()lfr':%d 2012 ?aig S; ?tgzgiﬁd
9 in bait cell 2017
Marillana 671.5 18.8 557.6 16.5
Roy Hill 194.9 4.9 103.6 2.6
Hillside 242.7 6.0 83.1 2.1
Mulga Downs 131.2 3.7 81.7 2.3
DEC managethnd in
2015 838.9 46.6 456.6 25.4
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Figure 2 Location of pastoral leases within gtire bait cell at the Fortescue Marsh
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Figure 3: Location of bait cell and boundary of land to be relinquished from pastoral
leases in 201%t the Fortescue Marsh

2.1.2 Control area

The control site was lated at the western end of Fortescue Marsh, encompassing an area of 843.8 km
(Figure 4). This site was chosen due to its proximity to that within the treatment/baited site. However,
vegetation in the in control cell is significantly different from treaincell, in particular on the
western side of BHPBIO railway, which has more mulga woodlands than samphire shrublands. In
addition, the control site contains considerably more infrastructure and mining activity than the
treatment area.

To ensure indepelence between the treatment and control sites, a bufferafaateleast 5

km wasused to separat@onitoring at the control site from the bait cdlhe buffer zone
should be at least one average feral cat home range estimated to be approximatelalb km in
directions (D. Algar unpub. data).
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Figure 4 Location of treatment and control site boundariesat the Fortescue Marsh

2.2 Baits
The feral cat baitsHradicaf®) used in théFortescue Marsh baiting program are manufactured
atDEC6s Bai t Manufacturing Facility at Har vey,

chipolata sausage in appearance, approximatety\Retweight, dried to 15 g, blanched and

then frozen. This bait is composed of 70% kangaroo meat mince, 20% chitleen fa80%

digest and flavour enhancers (Patent No. AU 781829). Toxic feral cat baits are dosed at 4.5

mg of sodium monofluoroacetate (compound 1080) per bait. Prior to bait application, feral cat

baits are thawed and placed in direct sunlighsioe. Thispr ocess, ter med Osweat
the oils and lipiesoluble digest material to exude from the surface of the bait. All feral cat

baits are sprayed, during the sweating process, with an ant deterrent compound¥(Caiapex
concentration of 12.5 g'las per the manufacturer's instructions. This process is aimed at
preventing bait degradation by ant attack and enhancing acceptance of baits by cats by
limiting the physical presence of ants on and around the bait medium.

2.3 Baiting

Baiting operations wereonduct ed wunder an (PebEnitNe PERIZY3R) a | Perr
issued by the Australian Pesticides and Veteyindledicines Authority (APVMA) and
governed byhe6 Code of Practice on the Use and Manage
Western Australia) andssociatd 601080 Baitimg Ri sk Assessment
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