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INTRODUCTION
The community, including landcare groups, environmentalists, conservation
students and the Southern Brown Bandicoot Regional Recovery Group, have long
recognised the serious conservation threats to the Southern Brown Bandicoot
especially in the southeast Melbourne Region.
The conservation of this nationally endangered species is challenging in a periurban landscape where nearly all of the native vegetation has been cleared for
long-established farming, flood mitigation and human settlement. Nonetheless the
region supports locally healthy bandicoot populations, although these fluctuate
widely both in space and over time.
Our understanding this variable ecological system and the accompanying changes
in the farming and peri-urban developments is insufficient to be confident that
management will ensure a sustained population of bandicoots. The wildlife
monitoring, using camera trapping, established by the Research Committee of the
Western Port Biosphere and strong community support provides quantitative
evidence of the presence of native mammals (Nicholls et al. submitted). This
ongoing monitoring is the first essential management measurement.
The Natural Resources Conservation League of Victoria (NRCL) recognised the
merit of the Biosphere’s wildlife monitoring program. This recognition coincided
with their plans for reconnecting landscapes for human, wildlife and ecological
service benefits. The NRCL was also specifically interested in using its land, in
Cranbourne West, as a living example of sustainable housing development. It
supported the camera trapping project for the Threatened Species Protection
Initiative (TSPI) Community Grants 2016.
The Royal Botanic Gardens Cranbourne (RBGC) initiated a camera trapping study
about 2005 (T Coates pers. comm.) developing rigorous scientific procedures
subsequently used in the Western Port Biosphere’s Bandicoot Recovery and
“Growing Connection” programs across northern Western Port. This TSPI
Community Grant study built on those programs. It also supplements the on-going
RBGC studies and two Council surveys, one by City of Casey (a Green Wedge
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study by Mal’s Ecological & Environmental Services (MEES) (2016) and one by
Frankston City Council (a biodiversity study by MEES initially designed around
Burdetts Quarry Development Precinct). These studies were ongoing during this
monitoring. Together, all these studies contribute to the management of the
Southern Brown Bandicoot and the Victorian Melbourne Strategic Assessment
through its Southern Brown Bandicoot Species Strategy.
These surveys targeted the native ground-dwelling mammals and their introduced
predators. In this TSPI study, all vertebrate fauna photographed were identified
and the records extracted. Birds and, to an even greater extent, reptiles are underrepresented in the camera captures, as a consequence of the methods used.
This note recognises that much of the scientific analysis is ongoing. The scientific
analysis (beyond a description of the raw results) is part of a much longer process.
The results will be added to the Regional Recovery Group’s data set of 400 000
records. The scientific project will address an improved understanding of the
distribution and the predator-prey relationships for the Southern Brown Bandicoot.
The note provides, for the interim;
• a tabulation and map of the cameras set
• quantitative summaries of the camera images, locations and the fauna identified
in the camera images, with tables and histograms
• maps of selected species’ distributions
• evidence of managing the large data files (38359 records) in a transparent and
reproducible manner
• a reference to the methods, and
• discussion, conclusions and recommendations.
METHODS
The protocols for deploying the cameras follow best practice and is described in
detail in Nicholls et al. (submitted, not included).
Deployment data was collected in hard copy with some deployments recorded
electronically using ESRI’s Survey123, a smart form on an iPhone. The data
management was carried out in the open source software R, its package
camtrapR and new script.
The study area was a rectangular region between The Pines Flora and Fauna
Reserve and the Royal Botanic Gardens Cranbourne and south to Frankston City
Council Flame Robin Reserve. It extends from Cruden Farm in the southwest
(bottom left) to the northeast corner of the Royal Botanic Gardens Cranbourne in
the top right.
The map shows localities and aerial photograph illustrates the area. Bushland,
farmland and housing (low and moderate densities) can be identified. Both show
the camera stations, which were sited in bushland, roadside, creek line, grassed
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easement, or house block with bush. The pink symbols mark this project’s
deployments and the blue symbols are the City of Casey 2016 study (Figs. 1-2).

Fig. 1 Localities in study area with camera stations.
Fig. 2 Aerial photograph of study area with camera stations. The bushland is
typically a darker tone.
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RESULTS
The locations of the camera station are mapped, Figs. 1-3. The cameras were
deployed, typically, in sets of five or ten cameras in a single locality and in
homogenous habitat, Fig. 3. The stations are listed in Appendix Table 1.
There were 116 camera station deployments with a few (~5) instances where the
cameras were not set, the camera failed or the memory card corrupted, resulting
in reduced number or no images collected. No cameras were lost.

Fig. 3. Map of camera stations by deployment set.
There were 46 species-groups detected with 43 recognised to species level. The
cameras were positioned to capture mammals but they also captured birds and
three species of reptiles. The number of images is one simplistic indication of the
abundance and until further analysis, it is used here to rank the species.
The cameras were grouped in sets of 5 or 10 (range 3-12) cameras in a reserve,
creek line or road side. There were 12 sets. The number of species per set ranged
from 7-25. The richest where (in order from high to low) Pearcedale Green
Wedge, Langwarrin Melbourne Water Reserve, RBGC Neighbours with 25
species, Boggy Creek West, Settlers Run Pearcedale with 23 species.
Where the habitat was apparently suitable, Black Wallaby and Southern Brown
Bandicoot were very frequently recorded. Elsewhere, they were not detected and
were presumably absent.
Three introduced pests, rabbit, black rat and fox were very often detected at each
of the 11, 12 and 11 sites respectively.
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Figs. 4 & 5. Histograms of species, ranked by frequency of the images captured.
N.B. The frequency (Y-axis) scales for the histograms for the two plots are very different.

The Black Wallaby was recorded most often. The Southern Brown Bandicoot and
the Red Fox were well represented after three introduced species, blackbird,
rabbit and black rat.
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There were 46 species-groups detected, see Table 2.
Table 2. List of species, grouped by taxon and status (native or introduced) with
the number of images.
#

Species

Native birds
1
White-browed Scrubwren
2
Common Bronzewing
3
Brush Bronzewing
4
Grey Shrike-thrush
5
Superb Fairy-wren
6
Bassian Thrush
7
Eastern Yellow Robin
8
Laughing Kookaburra
9
Purple Swamphen
10
Australian Magpie
11
Lewins Rail
12
Buff-banded Rail
13
Painted Button Quail
14
Brown Thornbill
15
Grey Fantail
16
Red-browed Finch
17
Pacific Black Duck
18
Australian Raven
19
New Holland Honeyeater
Introduced birds
20
Common Blackbird
21
Spotted Turtle-dove
22
Song Thrush
23
Common Myna
24
bird

No.
Images
597
555
387
360
359
138
92
53
34
22
20
17
16
11
6
6
4
3
2
7168
1130
62
56
49

Native mammals (Monotreme Marsupial,
Placental)
25
Black Wallaby 12271
26
Southern Brown Bandicoot 1302
27
Common Wombat
630
28
Common Brushtail Possum
400
29
Common Ringtail Possum
191
30
Short-beaked Echidna
115
31
Eastern Grey Kangaroo
98
32

Swamp Rat

282

Introduced mammals
33
European Rabbit
34
Black Rat
35
Red Fox
36
Cat
37
House Mouse
38
Dog
39
Human

5978
3476
1230
695
427
36
36

Native Reptiles
40 Blotched Blue-tongue Lizard
41
Delicate Skink
42 Common Long-necked Tortoise
43
Jacky Lizard
44
Copperhead Snake

20
9
4
0
3

45
46

invertebrate
unidentified

3
3
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Tables 3-4 (in the Appendix) summarise the species for the sets of deployments
and for the individual stations.
The Southern Brown Bandicoot distribution is mapped (Fig. 6). The species is
common in the RBGC (Coates et al. 2008). The cameras neighbouring the
Gardens detected the species regularly and it was detected frequently in most of
the ten stations in Settlers Run (this study) and in one station in the City of
Casey’s Pearcedale Green Wedge (MEES 2016), near Settlers Run. It was not
detected by cameras to the west of Cranbourne-Frankston Road. There were
several sightings, during this study, on the east side of this road and a road kill 1
metre west of its median strip (not mapped, Coates pres. comm.).

Fig. 6. Map of the distribution of the Southern Brown Bandicoot (using MGA
Australia Coordinate System). Red dots mark presence, black dots mark camera
stations.
The presence-absence of the 10 most-frequently recorded species were also
mapped. See Appendix.
The Lewins Rail was detected at three sites. It is listed as vulnerable in the
Advisory List Threatened Vertebrate Fauna in Victoria 2013. See map in Fig. 7.
DISCUSSION
The study confirmed that the Southern Brown Bandicoot does not occur west of
Cranbourne Frankston Road in the study area region. It is regularly sighted to this
boundary and is apparently freely dispersing to the west from the source in the
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Botanic Gardens but not beyond this point, yet it has .attempted crossing the road,
only to be killed.
The occurrence of the Southern Brown Bandicoot in Settlers Run, a housing
precinct with a golf course, wetlands and high quality heathy woodland habitat is
very significant. The bandicoot was known to occur in the estate (Coates pers.
comm., Nicholls, unpublished). Its abundance and most particularly the
understanding that it has recently recolonised this newly created habitat is very
important. Prior to December 2004, this area was a farm paddock devoid of all
understorey habitat. The paddock would not have sustained any bandicoots; they
are absent from the nearby NRCL camera trap stations which today are in a
similar or better habitat condition to the 2004 Setters Run land (this study). During
the development of the housing estate, trees (Eucalyptus, Acacia and Banksia)
and an extensive areas of Poa, Lomanda, herbs, and small shrubs were planted.
Wetlands were created ensuring moist soils through out the year. This
combination provides ideal bandicoot cover. The good quality understorey is
undoubtably a key reason the bandicoots exist in the area.
It must be strongly emphasised that it has taken less than 13 years to create
excellent bandicoot habitat and have the bandicoots recolonise this new habitat.
This is a highly significant understanding because it demonstrates that we can
restore (in just 1 decade) habitat and a thriving population. Not only is this an
insurance for the RBGC population, it is proof and precedent for the success in
recovering the species range from areas from which it was lost for many decades.
This is in contrast to the prevailing views that retention of extant native vegetation
is much better than restoration, and restoration is a high-risk expensive option. It
provides encouragement (and perhaps sets a standard) which the new Botanic
Ridge Precinct must meet to ensure effective proposed habitat corridors and
bandicoot-friendly housing estates. Settlers Run has about a third of the estate
dedicated to wildlife as golf course (prime grey kangaroo grazing habitat with
shelter provided by the woodland) and heathy woodland (excellent bandicoot
habitat). The width of the habitat corridors that function are not directly measured
or compared but they are 50 or more metres wide - somewhat wider than the
corridors and habitat context being considered for Botanic Ridge Precinct.
There is important additional work to do here to refine the specification for
effective ecological corridors and their surrounding context.
The other threatened species detected was the Lewins Rail. The significance is
discussed elsewhere (see report by MEES - as part of the report for this project).
The data on the distribution of species detected will give rise to useful
understanding. As one example, the Black Wallaby is confined to a minimum area
quality bushland fragments. It is likely the distribution and abundance of the
species can be accurately modelled, allowing useful predictions on local extinction
rates. The quality and size of bushland reservers and their ability to sustain
populations of wallaby might be accurately defined.
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The 38 000 new records are an important addition to the growing database. Other
individuals (Nicholls, Maclagan) and organisations including RBGC, Councils,
Melbourne Water, Western Port Swamp Landcare Group are also contributing.
This is a major addition to our understanding and datasets to provide ground truth
for the habitat models (Melbourne University, ARI) which are being used to guide
DELWP’s conservation management. The value of models is appreciated, but real
world data is a necessary reality check, often under-utilised.
It is yet be tested, but a cautious assessment is that the present level of camera
trapping is relatively intense although yet to produce simple clearcut results. This
is to be expected for natural ecological systems; but to have a measure of that
variability is a step forward. This is possibly also a warning to managers that the
Southern Brown Bandicoot Monitoring and Report Framework of the Melbourne
Strategic Assessment may not have the resolution needed to detect significant
change within a useful time frame.
Citizen science is a crucial component of the project; however using volunteers to
contribute on time is unreasonable. Alternatives are being developed with the
Australian Museum and its Digital program.
The high accuracy and the consistency of this dataset is expected to determine if
these kind of data will answer the crucial question on “How many foxes do we
have remove to achieve our targeted biodiversity gain?”. The data so far indicate
that there is great variation in the data, which makes it hard to detect the signal
(with the caveat that the existing analysis still has a long way to run).
CONCLUSION
The community-driven monitoring has produced a valuable addition for evidencedbased conservation in the urban and peri-urban region of the rapidly changing
southeast Melbourne.
Citizen science is a crucial component of the project; however using volunteers to
contribute on time is unreasonable. Alternatives are being developed.
It has provided proof that restoration of viable bandicoot populations and habitat is
completely possible within modern housing precincts and commercial-private
developments. The cost of the wildlife benefits modest, paid for as part of the
enhanced housing values. This result has immediate application to pending
developments that are directly and the immediate responsibility of DELWP and the
Commonwealth of Australia under the EPBC Act.
This study provides a wealth of new quantitative data to advise conservation
management for DELWP and local government Councils for several native
species and introduced vertebrate pests (Red Fox, Rabbit, Black Rat).
RECOMMENDATIONS
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I. That the DELWP Community Grant management consider
1. DELWP offer support for the scientific analysis of these new data to ensure
publication and protect the community contribution and investment;
2. DELWP Strategic Assessment team be advised of the findings relating to
Settlers Run;
3. the City of Casey and Frankston City Council be encouraged to extend
their cooperation so as to complete surveys of likely sites that are not yet
surveyed.
II That the NRCL and DELWP do their utmost to extend the community
engagement and citizen with Settlers Run community and its Golf Club
management. A similar effort is needed with the adjoining environment and
landcare groups and the relevant local councils.
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APPENDIX See PDF files as separate documents.
Table 1. List of camera stations and deployments.
Table 3. List of species for each deployment set.
Table 4. List of species for each camera station.
Fig. 6 Set of maps for ten most captured species.
Fig. 7 Set of maps for less commonly captured species.
* Jacky Lizard was captured near the RBGC. It is referenced by its scientific
name in the data frame and missed being mapped by common names.
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