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Precis

Research in Western Australia has demonstrated that numerous native mammal species have
been advantaged through the use of sodium monofluoroacetate (or 1080) to control foxes.

The fox control programs implemented to achieve these results have been at high baiting
intensities and/or high baiting frequencies, and in most cases, within relatively small reserves.

In accordance with the Commonwealth’s Draft Threat Abatement Plan (TAP) for the fox,'
the northern jarrah forest study (Operation Foxglove) aims to reduce fox density sufficiently
to result in increases in native fauna abundance over large areas of multiple use forest.

In doing so, the program will determine whether fox predation is the major Limiting factor to
native fauna abundance in the northern jarrah forest. The program is operating over
approximately 550,000ha and is the largest fox control and research program undertaken
within Australia.

The project is an integral part of the Vertebrate Bio-Control Co-operative Research Centre
(VB CRC). The specific goal of the VB CRC fox research in the northern jarrah forest is to
determine the level of fox density reduction required to allow native fauna populations to
increase and be sustained. This required level of fox densitv reduction will set the target for
the level of fox density reduction required by fertility control or by a combination of lethal
control measures and fertility control

The methodology employed to achieve the above goals will result in achnevmg specific
management objectives including:

¢ determining effictent and cost effective 1080 baiting regimes for fox control over
large tracts of conservation estate and multiple use forest;

» establishing additional populations of a threatened species (the woylie, Betfongra
penicillata) within its former geographic range; and

o increasing the abundance of species listed as threatened, eg. the chuditch, Dasynrus
geoffroii.

The results to date indicate that an aerial baiting regime of 5 baits/km’ delivered 4 times per
year is sufficient to result in an increased level of survivorship of the translocated, indicator

species, the woylie, at sites Skm or further from agricultural land. A h}gher baiting .
frequency (in excess of 6 baitings year) is required for forest areas within Skm of agricultural

land. : -

If the longer term findings are consistent with these results, a baiting frequency of 6 times
per year or more may be required at the forest interface with agricultural land. This is a
more frequent baiting regime than currently used by managers and may require amending
exxstmg aerial baiting programs.

The same results have not been shown for resident species including the common brushtail
possum, Trichosurus vulpecula, which is also considered an indicator species. Implications
are that factors other than fox predation may be limiting common brushtail possum
abundance and distribution.

The feral cat has also been shown to be a significant predator of translocated woylies. Data -
suggest that predation by feral cats may increase in the presence of fox control. This was -
previously not thought to be the case in forested areas of south west Western Australia and
supports the assertion that cat control should be undertaken in conjunction with fox control.
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1. Background

This report outlines progress for the period 1 July 1996 to 30 June 1997 for the project
assessing native fauna response to various levels of fox density reduction through 1080
baiting in the northern jarrah forest of southwest Western Australia. '

Proposed research for the period to June 2000 is outlined in the recently submitted
application for continued funding. ‘

~ Numerous studies in Western Australia-have shown that fox control, using 1080 dried
meat baits (fresh meat injected with 4.5mg sodium monofluoroacetate, then dried to
approximately 60% of the fresh weight), results in increases in native fauna abundance. -

Species shown to have benefited as a result of fox contro! include the rock wallaby,
Petrogale lateralis, (Kinnear et al. 1988), the numbat, Myrmecobius fasciatus, (Friend
1990), the woylie or brush-tailed bettong, Betfongia penicillata, (Christensen 1980;
Kinnear -unpublished and personal communication), the chuditch, Dasyurus geoffroii,
‘(Morris unpublished and personal communication), the common brushtail possum,
Trichosurus vulpecula, and more recently the western ringtail possum, Pseudocheirus
occidentalis, (de Tores, Rosier and Paine unpublished).

The fox control programs implemented to achieve these results have been at high baiting
intensities and/or high baiting frequencies, and in most cases, within relatively small
reserves. ‘ ' -

Previous research in Western Australia demonstrated that 1080 baiting at an intensity of 5
baits/km? resulted in an 80% or greater uptake of 1080 meat baits by foxes (P. Thomson,
N. Marlow and D. Algar unpublished and personal communication). The most efficient
and cost effective baiting frequency for large areas is unknown.

The northern jarrah forest study (Operation Foxglove) aims to reduce fox density
sufficiently to result in increases in native fauna abundance over large areas of multiple use
forest. In doing so, the program will determine whether fox predation is the major
limiting factor to native fauna abundance in the northern jarrah forest. The program is the
largest fox control and research program undertaken within Australia and has compatible
research and management objectives. _



The project is an integral part of the Vertebrate Bio-Control Co-operative Research
Centre (VB CRC). The research undertaken comprises Project 3.4 within the VB CRC

Ecology Program.

The specific goal of the VB CRC fox research in the northern jarrah forest is to determine
the level of fox density reduction required to allow native fauna populations to increase
and be sustained. This required level of fox density reduction will set the target for the
level of fox density reduction required by fertility control or by a combination of lethal
control measures and fertility control.

The methodology employed to achieve the above goals will result in achieving specific
management objectives including:
» determining efficient and cost effective 1080 baiting regimes for fox control over
large tracts of conservation estate and multiple use forest;

» establishing additional populations of a threatened species (the woyhe Bettongia
penicillata) within its former geographic range; and

» increasing the abundance of species listed as threatened, eg. the chuditch,
Dasyurus geoffroii.
2. Study Area, Design and Techniques.

The study area (figure 1) is approximately 544,000ha. 1080 dried meat baits are aerially
delivered at 5 baits/km”. Baits are delivered from vehicle to areas at the interface with
agricultural land. There are three different baiting frequencies and an unbaited control
(figure 2). Treatment areas are:

e 2 baitings per year: 221,400ha.
» 4 baitings per year: 130,400ha. -
e 6 baitings per year: 88,600ha.

- o Unbaited control: ~ 103,500ha.

2.1 Monitoring fauna response

Anecdotal accounts and results from previous ad hoc fauna trapping indicated that, prior
to commencing the project, the suite of mammal species within the northern jarrah forest
study-area was at low density. A 4-5 year period post commencement of 1080 baiting has
been required to detect a fauna response in other fox control programs in Western
Australia. Therefore, if there is a fauna response in the northern jarrah forest, it could be
expected to take S years or longer to be detected through trapping.

To detect a response within a shorter time frame, the woylie was selected as an indicator
species and translocated to sites within all treatments. The woylie is considered a suitable
indicator species for the northern jarrah forest ground dwelling mammals susceptible to
fox predation, as it has been shown to respond to reductions in fox density (Kinnear
unpublished and personal communication), it has been successfully translocated from
Dryandra Woodland to Boyagin Nature Reserve (a WA wheatbelt reserve within 20km of -
the northern jarrah forest study area) (Kinnear unpublished and personal communication),
females reach sexual maturity at 6 months, can produce up to 3 young per year and the -
woylie’s former geographic range included the northern jarrah forest study ‘area
(Christensen 1980; Christensen 1995).

The response (changes in abundance and differences in survivorship) of translocated
woylies and the suite of small to medium size mammals is monitored in each treatment
through:

s twice yearly trapping over 43 grids. Each grid is approximately 10ha. Twenty
seven of these are integrated trapping grids with 25 wire cage traps, 15 Elliott
traps and 15 pitfall traps. The remaining 16 (4 in each treatment) are comprised
of wire cage and Elliott traps only. ' The trapping grid design is shown in figure 3;

twice yearly trapping over 17 transects. Each transect is Skm;
twice yearly spotlighting over 17 transects, as above;
intensive radio-telemetry monitoring of translocated woylies; and

radio telemetry monitoring . of resident common brushtail possums. ..



Trapping 1s carried out in summer and winter, spatlighting in autumn and spring,

The frequency of trapping will increase to four times per year from July 1998. The
“Robust Model” used to derive density estimates from sampling closed and open
populations (Pollock 1982; Pollock ef al. 1990; Kendall and Pollock 1992, Kendall et al.
undated) and/or the recently developed MARK software (G. White, Department of
Fishery and Wildlife Biology, Colorado State University, USA) is proposed for analysis of
final tIrapping data. Use of these techniques will be subject to meeting assumptions of the
models. -

Kaplan-Meier survivorship functions and the non-parametric Log-Rank test modified for
staggered entry (Pollock et al. 1989) are used to analyse survivorship of woylies and
common brushtail possums. Home range is determined for the common brushtail possum,
‘using the Harmonic Mean Measure with 95% isopleths (Dixon and Chapman 1980) and
RangesV software (Kenward and Hodder undated). Locations (fixes) used for home
range analyses are obtained with a Global Positioning System (GPS). All fixes are
determined from an average of 10 readings (individual fixes) and only those averages with
a standard deviation of 4.0 or less and a Position Dilution of Precision (PDOP) of 6.0 or

less are accepted for use in home range analyses.

2.2. Fox density estimates

An index to fox density is derived annually (September—-October) through the use of
sandplotting. Sandplots are set within grids using the existing roading network. There
are 4 sandplot grids set in each of the 4 and 6 baitings per year treatment and the unbaited
control, and 5 in the larger, 2 baitings per year treatment. Each grid covers an area of
25km? and has 25 sandplots. Each sandplot is approximately 1m x Im. Neighbouring
sandplots are a minimum of 500m apart.

A non-toxic lure (~50g cube of fresh mutton) is placed 1-2cm below the sand surface, the
surface is raked smooth and sprayed with a mist of water. Sandplots are examined daily
for 10 consecutive days. Taken lures are replaced and sandplots raked smooth and re-
watered.

Fox activity at each plot is determined by the presence/absence of spoor. Caughley
(1977) proposed that the frequency of occurrence at a monitoring point (in this case, a
sandplot) was a function of population density of the monitored species. This assumption
is violated in the case of sandplots used to derive an index to fox density, as foxes exhibit
a learned behaviour. A variation of the Caughley model has been adopted, whereby a
series of consecutive sandplots showing interference is interpreted as-a single fox. A
break in continuity of two or more consecutive sandplots, followed by subsequent
sandplots showing interference is interpreted as a second fox. The procedure is yet to be
validated. ‘ : ' .
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Figure 3: Integrated trapping grid consisting of 25 “Sheffield” wire cage mammal
traps, 15 medium size Elliott traps and 15 pitfall fraps. Note, not to scale.

= 15 pitfall traps at 20m x 40m spacings. Each trap consists of
a 20litre plastic bucket and a 7 metre fibreglass flyscreen wire drift fence.

15 Elliott traps at 40m x 80m spacings.

25 wire cage traps at 80m x 80m spacings.



Table 1: History of 1086 baiting and baiting schedule to 30 June 2000; and
History of woylie translocations to the northern jarrah forest.

Date Baiting treatment (no. of baitings per year)
' 2 times 1 4 times | 6 times f Unbaited control
July 1994 Y
September 1994 v j v
January 1995 ' TP (pegmeter) P (pe;meter) |
March 1995 v l Y Y
May 1995 | v
July 1995 |
September 1995 Y : v
TR (Sept-Oct) TR (Sept-Oct)
November 1995 v ,
December 1995 : | TR (Nov-Dec)
January 1996 o v v TR
March 1996* v v
May 1996 v v
July 1996 Y
September 1996 v v v
November 1996 Y
January 1997 T‘;{ ]‘%
February 1997 | o : . TR
March 1997 v Y
May 1997 v
lJuly 1997, '98,'99, 2000 X
September 1997, '98, '99, 2000 | - X X X
November 1997, '98, '99, 2000 | X
January 1998, 99, 2000 X X
March 1998, '99, 2000 X ] X X
May 1998, '99, 2000 , | X X

v Baiting completed at 30 June 1997
.X: Baiting scheduled - .
TP (perimeter):  Pjlot translocation of waoylies to perimeter sites within 2 treatments
TR:  Woylies translocated to sites within each treatment.

o [ndicates when each treatment had received its. requisite number of baitings for the preceding
12 months. ,
' The scheduled baiting for March 1996 baiting was undertaken in April 1996.
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Progress on Specific ltems
(Activities 1-7 as identified in the Contract Agreement) -

1. At an intensity of 5 baits per km’ and frequency of aerial 1080 baiting at 2, 4 or
6 times per year, calculate the baiting regime necessary to allow native fauna to
increase in abundance

1080 baiting'commenced in July 1994 for the 4 baitings per year treatment, September
1994 for the 2 baitings per year treatment and in January 1995 for the 6 baitings per year
treatment.

The history of, and schedule for, 1080 baiting is shown in table 1. A summary of baiting
history 1s shown in table 2.

Table 22  Summary of 1080 baiting within the northern jarrah forest at June 1896

Treatment Date baiting Total number of
{no. of baitings per year) commenced baitings at 30 June 1997
2 times September 1994 &
4 times July 1994 13

6 times January 1995 15

2. Monitor resident native fauna twice yearly on established grids and transects
through spotlighting and trapping.

Selection of fauna monitoring sites and preliminary (pre baiting) fauna survey commenced
in July 1993. Trapping and spotlighting has been undertaken twice yearly since 1993.

The data show no significant difference in fauna abundance between treatments. Trends
in trapping data (shown as number of new captures, i.e. previously uncaught animals) are
shown in figures 4-6 for woylie, chuditch and quenda or southern brown bandicoot
(Isoodon obesulus) respectively. '

Figure 4: new woylies trapped
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Figure §: new chuditch frapped

18 -
O unbaited controt
16 4 M baited 2X yearly
M baited 4X yearly
14 - Mbaited 6X yearly
12 4
Number r——
of new 9p -
chuditch
8 -
6 -
4 .
24
0 —
Summer 85-96 Winter 96 Sununer 96-97 Winter 97
Figure 6: new quenda trapped
12 -
O unbaited control
10 - B baited 2X yearty
R baited 4X yearly
B baited 6X yearly
Number |
of new
quenda
"
2

Summer 8596 Winler 96 _ Summer 96-97

Winter 97




3. Monitor the survivorship of radio collared translocated and recruited woylies.

In January 1995, a pilot translocation was undertaken to 4 sites. Woylie survivorship was
intensively monitored and indicated that survivorship was greater at distances of 5km or
further from the interface with agricultural land. Subsequent translocations were carried
out in September-October 1995 and October 1995-January 1996 to 18 sites over all
treatments.  Survivorship data showed a significantly higher level of survivorship (p<
0.05, Log-Rank test) at sites within the treatment with the highest baiting frequency (6
ba1tmgs per year) and 5km or further from agricultural land. The data also showed no
difference in survivorship between treatments for sites less than Skm from agricultural
land.

The implications were that 6 baitings per year was sufficient to result in an increased
survivorship within the central core of the jarrah forest and a higher frequency of baiting
was required at the forest/agricultural land interface.

There have been subsequent translocations (January-February 1997) and intensive
monitoring maintained. Results from these data are reported here.

Radio-collars were Biotrack, 2 stage whip aerial tags with movement sensitive mortality
circuitry, with a 2% hour period required to trigger mortality mode. Collars were
specifically designed to fit woylies. Woylies were monitored for 24 days of each 28 day
period.

Mortality tags and intensive monitoring allowed rapid detection of mortality events.

Data from intensive monitoring for the period January 1996 - June 1997 are shown below
(figures 7-9) in the form of Kapian-Meier survivorship functions modified for staggered
entry (Pollock ef al. 1989) for the 2, 4, 6 times per year baiting treatments and the
unbaited control.

Figure 7 shows survivorship for all sites. Table 3 shows the level of survivorship at all
sites at the end of the 78 week monitoring period. The 6 baitings per year treatment
showed the highest level of survivorship, significantly different from the 2 and 4 baitings
per year treatment and the unbaited control (p<0.05, Log-Rank test). For all sites
combined, there was no other significant difference in surv1vorsh1p '

Figure 8 shows survivorship for sites at Skm or further from agricultural land. Table 4
shows the level of survivorship at the end of the 78 week monitoring period. The 6 and 4
baitings per year treatments showed higher levels of survivorship, both were significantly

different from the 2 baitings per year treatment and the unbaited control (p<0.05, Log- . -

Rank test). For sites 5km or further from agricultural land, there was no other s1gmﬁcant
difference in survivorship.

Figure 9 shows survivorship for sites less than Skm from agricultural land. Table 5 shows
the level of survivorship at the end of the 78 week monitoring period. The 6 baitings per
year treatment showed a higher level of survivorship and was significantly different from
the 4 baitings per year treatment (p<0.05, Log-Rank test). For sites less than Skm from
agricultural land, there was no other 51gmﬁcant difference in survivorship.

There have been 62 woylie deaths attributed to predation, of these, 22 deaths wefe
attributed to fox and 14 to cat predation. Table 6 shows the number ‘of deaths in each
treatment and the predator considered responsible. :
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Figure 7: Kaplan-Meier Survivorship Functions for radio-collared woylies, all
sites. For the Period 1 January 1996 - 30 June 1997
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Table 3:  Woylie survivorship for all sites, northern jarrah forest, at the end

. of the 78 week monitoring period, 1 January 1996 to 30 June 1997.
Common superscript letters indicate a significant difference in.

survivorship (p<o.05, Log-Rank test) -

Treatment 7 Survi\(orship-(from Kaplan-Meier survivorship
functions) at the end of the 26 week monitoring
period 1 January to 30 June 1996.

2 baitings per year 0.32°
4 baitings per year : 0.42°
6 baitings per year o 0.82°°

Unbaited control 0.45°




Figure 8: Kaplan-Meier Survivorship Functions for radio-collared woylies, sites 5km
or further from agricuitural land. For the period 1 January 1996 - 30 June 1997.
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8 baitings per year . 0.84%°
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Unbaited control N . 035




Figure 9: Kaplan-Meier Survivorship Functions for radio-collared woylies, perimeter
sites. For the period 1 January 1996 - 30 June 1997,
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Table 5:  Woylie survivorship for sites less than 5km from agricultural land,

northern jarrah forest, at the end of the 78 week monitoring
period, 1 January 1996 to 30 June 1997. Common superscript
letters indicate a significant difference in survworshnp {p<0.085,

Log-Rank test) : ‘

Treatment ’ Survivorship (from Kaplan-Meier survivorship
functions) at the end of the 26 week monitoring
period 1 January to 30 June 1996.

2 baitings per year 0.42
4 baitings per year - 0.26°
6 baitings per year | 0.79°

Unbaited control ' 0.53




Table 6: Woylie deaths attributed to predation and predator considered responsible.

Predator responsible
Treatment Fox Cat Fox/Cat?” | Unknown® Other Total

(raptor,

python)
2 baitings per year 3 9 ] 4 1 17
4 baitings per year 8 3 4 3 1 19
6 baitings per year 4 2 0 3 0 g
Unbaited control 7 0 2 7 1 17
~ Totat 22 14 6 17 3 62

Q) Fox/cat? refers to deaths attributed to predation and where the predator was considered to be either fox of cat,
however evidence from the carcass, the collar and/or the site where carcass or collar was collected was
insufficient to enable differentiation between cat and fox,

(2) Unknown refers to deaths attributed to predation, but predator unable to be identified.

4. Monitor the survworshtp, habitat use and dispersal patterns of the common
brushtail possum.

A total of 44 common brushtail possums has been trapped in the period 30 April 1994 to
30 June 1997, as per table 7. Of these, 23 have been radio collared and survivorship
monitored. There has been no detectable difference in survivorship between treatments.

Preliminary data only has been collected on home range and habitat use. Home range data
for 8 possums are shown in table 8. _

Table 7: Number of common brushtail possums trapped
over all treatments, 30 April 1994 — 30 June 1997

Treatment Number of possums trapped
2 baitings per year A 21
- 4 baitings per year . 11
6 baitings per year 1
Unbaited control M1
Total e - 44

Table 8: Estimated home range for common brushtail possums from 2 and 4
baitings per year treatments. Harmonic Mean Measure (HMM) and
Minimum Convex Polygon (MCP), 95% isopleths.

Treatment and Number of fixes usedto |  Home range estimates (ha.)
Animal ib estimate home range HMM MCP
2 baitings per year o
' M2004 - | 32 32.67 ) 20.03

M2006 . 34 - 245.08 225.18
M2008. 30 . , 14.37 . 64.47

4 baitings per year ‘ . _
F4005 16 56 | 906
F4006 14 . 4.00 1014
M4003 24 55.32 8774
M4006 28 18.90 64.14
M4007 | 16 265 821
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Common brushtail possums have been recorded using tree hollows in jarrah, Eucalyptus
marginata, wandoo, E. wandoo, and marri, E. calophylla. For the period 19 March to 6
June 1997 there were 183 recorded uses of 76 individual tree hollows. Table 9 shows the
number of recorded hollows for each species. '

Table 9: Recorded use of tree hollows for the period 19

March to 6 June 1997.
Tree Species Number of Total number of
tree hollows recorded use of
recorded tree hollows
Jarrah, -
Eucalyptus marginata 38 89
Wandoo,
E. wandoo 25 | 67
Marri, .
E. calophyila 13 27

5. Derive an index for fox density through sand plots and telemetry data.
‘Fox density estimates derived from sandplotting are shown in table 10.

Table 10: Northern jarrah forest estimates of fox density from
sandplots. September - October 1996 -

Estimated number of foxes/25km’ sandplot grid

Treatment Agricultural/forest | Core
interface (5km or further from

_ agricutturai/forest interface)
Unbaited control 2 : 0.67
2 baitings/year 1.5 0.67
4baitingslyear | 1.0 _ 0.5
| 6 baitingsfyear o 1.0 ' 0.33

Trap and monitor mortality of trapped foxes and feral cats.

Undertake a pilot study to determine the l{easibilit)v of using conventional
movement sensitive mortality transmitters and satellite telemetry for monitoring
fox and cat survivorship within the northern jarrah forest. :

These items are not addressed and have been deferred to the 1997-98 program. Work
commenced on these in May 1998 and will be reported in the 1998-99 project report(s).

See covering letter with this report

Discussion
Baiting regimes and woylie survivorship

Deriving the appropriate 1080 baiting regime for large tracts of multiple use forest will be
dependant upon determining whether there is a fauna response to.fox density reduction

through 1080 baiting. Trapping data show no significant increase in abundance although
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there are trends of an increase in captures of new (previously untrapped) woylies, chudltch
and quenda (figures 4 - 6).

Tables 1 and 2 show the history of baiting and total number of baitings for each treatment
at 30 June 1997. Table 11 below, shows the anticipated number of baitings for each year
to 30 June 2000.

Tahle 11: Anticipated cumulative number of 1080 baitings for each baited
treatment within the northern jarrah forest to 30 June 2000.
Treatment Cumulative number of baitings at:
' 30 June 1997 | 30 June 1998 | 30 June 1999 | 30 June 2000
2 times per year baiting 6 3 10 12
4 times per year baiting 13 17 21 25
6 times per year baiting i5 21 27 33

Given the short time since commencement of baiting, the results are consistent with other
fox control programs where fauna abundance was low prior to commencement of 1080
baiting. An increase in abundance of the woylie was detected 5 years post commencement
of monthly baiting at Tutanning Nature Reserve and an increase in abundance .of the
common brushtail possum was detected 5 years post commencement of monthly baiting at
Boyagin Nature Reserve (Kinnear unpublished). Similarly, rock wallaby populations at
several Western Australian wheatbelt sites showed an increase in abundance 4 years post
commencement of 1080 baiting (Kinnear ef al. 1988).

Although a fauna response cannot be assumed, the differences in survivorship shown by
the chosen indicator species, the woylie, is evidence of a response to fox density reduction - -
(figures 7 and 8; tables 3 and 4). The data showed that at 4 (and 6) baitings per year and
at sites Skm or further from agricultural land, there was a significantly higher level of
survivorship of the monitored woylie populatlon (figure 8 and table 4). The implications
-are that the level of fox density reduction achieved by 4 baitings per year is sufficient to
result in a fauna response. These data contrast with earlier reports where 6 baitings per
year was required to result in a significantly higher level of survivorship in the central core
of the jarrah forest (see 1995-96 report). The difference between the June 1996 result and
the June 1997 result may be a function of the time since commencement of baiting. '

Figure 9 and table 5 indicate that 6 baitings per year does not result in an increased level
‘of woylie survivorship at sites less than Skm from agricultural land. These data are
consistent with the 1996 results and imply that in excess of 6 baitings per year is required
to achieve a fauna response at the forest/agricultural land interface.

The results show significantly higher levels of predation of woylies at the interface of
forest and agricultural land. If the longer term findings are consistent with the results to
date, a baiting frequency of 6 times per year or more may be required at this interface.

This is 2 more frequent baiting regime than currently used by managers and may require
amending exastmg aerial baltmg programs.

Attributing predation events

Table 6 lists the predator believed responsible for the 62 woylie deaths attributed to
predation. Attributing predation to a particular predator is subjective. Table 12 below,
lists the diagnostic features used to dlﬁ‘erentlate between predatlon events attributed to
cats and those attributed to foxes. :
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- The data (table 6) show comparable numbers of predation events attributed to cats and
;-- foxes in all the baited treatments and no predation events attributed to cats in the unbaited

e

control. The implication is that predation by cats may increase in the presence of fox
control. This was previously not thought to be the case in forested areas of south west
Western Australia. If the longer term findings are consistent with the results to date, they
[-- ~will support the assertion that cat control measures should be mcorporated when
undertaking fox baiting. :

. Brushtail possum survivorship
] Survivorship data for the common brushtail possum are not consistent with survivorship
data for the woylie. There was no difference, between treatments, in survivorship of
common brushtail possums;, however this may be a function of the small sample size.
. Only 23 possums have been radio-collared since 1994, only one of these is from the 6
i baitings per year treatment. Similarly, a “not signiﬁcant” result when comparing
survivorship may - reflect survivorship of adults, not survivorship of the possum
§ population. The majority of radio-collared possums were adults and unpublished data:
| from the VB CRC Burrendong Dam Study, NSW has indicated that juvenile and sub-adult
possums are more susceptible to predation than adults (A. Newsome pers. com.).
Similarly, Kerle (1984) noted most population studies of the common brushtail possum
showed that adult possums persisted, whereas dispersing young and individuals who had
not successfully established a home range were more susceptible to predation by dingoes.

The home range estimates (Harmonic Mean Measure, HMM) for the northern jarrah
forest brushtail possums are larger than the only other reponed home range estimates in
l Western Australia (Sampson 1971, Inions 1985). Sampson (1971) used a minimum area
estimate (presumably comparable to the minimum convex polygon method) and Inions
l (1985) reported a “utilisation area”. In addition to the HMM, Minimum Convex Polygon
| (MCP) estimates are reported (table 8) for the northern jarrah forest possums to allow
: comparison with Sampson (1971). The MCP estimates are also larger than those reported

{ by Sampson (1971) and the utilisation areas reported by Inions (1985).

The low density and larger home range estimates -for the northern jarrah forest possums
are consistent with the trend shown in the data reported by Kerle (1984) of increasing
home range size with decreasing abundance. However, the northern jarrah forest home -
range data should be interpreted cautiously, as the majority of locations (fixes) were
diurnal and may not accurately represent true foraging areas. The aberrant appearing -
home range estimate for possum M2006 reflects his pattern of use of 3 discrete areas of
actmty Two of these were widely separated from each other, with one accountmg for
35% and the other 50% of the total number of locations. .

The patchy distribution and lack of a detectable response of common brushtail possums to
1 fox control in the northern jarrah forest also support the assertion that factors- other than -
! predation by foxes influence abundance and.distribution. Kerle ef al, (1992) outlined a -
model, based on Morton’s (1990) model, to explain the decline in distribution and -

i abundance of the common brushtail possum in arid Australia. Implicit in this model is that.
no one single factor is responsible for the decline: The effect of predation was proposed

to be greatest when other factors, especially long term drought and habitat alteration: .

were operating in concert and brushtail possurm ‘populations had contracted to refuge sites.

‘Kerle et al. (1992) believed that dingoes in particular can impose predation pressure on -

brushtail possums when populations were dépleted. Cattling e al. (cited by Kerle 1984) -
claimed that the dingo was the only predator known to consistently consume brushtail 3
possums, however, our records from the northern jarrah forest indicate the fox and . '™

FEETS S
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~ chuditch are predators of the common brushtail possum. Similarly, several studies have | it
reported the presence of brushtail possum remains in fox scats (Coman-1973; Rose ef al. i
1993). Jones and Coman (1981) also recorded remains of the common brushtail possum

{ : in the stomach and intestines of cats sampled.from two sites in Victoria and one in NSW. -

There is circumstantial evidence from studies in Western Australia implicating the fox as a

predator of the common brushtail possum. Albeit without controls or replication, the

common brushtail possum has been shown to increase in abundance in the presence of fox

control' at Boyagin Nature Reserve (Kinnear unpublished and pers. com.) and -at’
g Leschenault Peninsula Conservatzon Park (de Tores, R051er and Paine unpubllshed) ’

I
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* derived index to fox density.

Fox densities
An index to fox density has been derived for all treatments in September - October each
year for three consecutive years.

The procedure uses a sandplotting techmque whereby the index is derived from the

e%mncy of interference (detected by the presence of spoor) at individual sand plots. The
technique has the potential to overestimate abunddnce as a resuit of learned behaviour,
therefore violating the assumption of independence of each plot. Irrespective of this, the

data for 1994 and 1995 showed no relationship between the index to fox density and
‘baiting treatment. However, this may have been a function of the limited number of
bartmgs received by each treatment {table 13).

" In 1996 the techmque was modified and the mdex to den51ty was derived from the number

of runs of consecutive sandplots showing fox activity (see section 2.2), Table 10 shows
the derived index to density for all treatments at September/October 1996.,

The 1996 data were the first to show a relatxonshlp between the treatments and the

The data should still be interpreted cautrously gwen the limited number of baitings each
treatment had recexved when the fox densny esttrnates were derived (table 13).

Table 13: Total number of baitings received by each treatment at each year, when
fox density estimates were derlved

Total number of ha:tmgs at:

Treatment | September 1994 September 1995 ~ September 1996
2times per year baiting B F R - S
-4timesner year baiting "2 S 6 '_ o 10
6 times per year baiting 0 s .. R 1
1 0 0 o

Unbaited control

~ Subject to continued fundlng, the technique will be validated and- the estimate/derived
index to fox abundance will be- supplemented by data from trappmg and rad:o-telemetry

study of foxes

Proposed Program July 1997 ~ June 2000
~ The Commonwealth’s Threat. Abatement Plan (TAP) for the fox recognised that

Commonwealth funding for fox control ‘should be determined on the basis of meeting the

' followmg criteria;

1. where fox predation presents a threat to contmued survival of endangered or
. threatened species; -

2. where there is a good potential for recovery of native populations under fox
control; and

3. where large scale fox control would be eﬁic1ent and effective.

. The northern _]ar_rah forest project mee_ts all _,entena.

" 'An application for renewed funding was- subnutted to Environment Australia for the
period to 30 June 2000. The proposal sought to continue 1080 baiting under the current
- regimes. Monitoring resident native fauna abundance was proposed to continue through

twlice yea;]y spothghtmg and twice yearly trapping (increasing to 4 times per year from
July 1998
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Monitoring of radio-collared translocated and recruited woylies will continue. Collection
of data will concentrate on survivorship (mortality) and analysis will continue to be
through Kaplan-Meier Survivorship Functions and Log Rank Test.

The sample size of radio collared woyhes will be increased within each treatment through
collaring of previously released uncollared animals as they are re-trapped collarmg of
recruits to the population and supplementary translocation(s) if required. e

The radio-telemetry monitoring allows -asseéssment of differences in woyhe survrvorshlp
between treatments and differences in: survivorship within treatments,"specifically
differences in survivorship between core sites and sites at the interface with agricultural
land. However, interpreting survivorship as a finction of frequency of 1080 baiting relies
on the premise that fox predatron 18, lnmtmg woylie survivorship. As this cannot be
assumed, the progfam proposes to .assess the importance of site specific habrtat and
management vanables (e g ﬂonst:cs structure fire history etc.).

Survrvorshrp of common brushtail possums will also continue to be momtored arid the
“ sample size will be mcreased Momtormg wﬂl place emphasis on sumvorshlp of juvemles
and sub-adults. - SR A _

Data have mdlcated that predatlon by cats may increase in the presence of fox control.
This was previously not thought to be the case in forested areas of south west Western
Australia. Therefore, it is proposed to assess the importance of the role of other
predators, mcludmg feral cats. v ot

Sand plots will continue to be used to- denve an mdex to fox density. The results to date
have indicated a relationship between frequency of 1080 baiting and fox densrty The
technique is yet to be validated.. )

A pilot study mvolvmg trappmg for foxes and cats, usmg Vlctor Soﬂcatch and
conventional wire cage (for cats) traps, was proposed to commence in July 1996. ' This
has now been deferred to July 1998. Standard trapping transects will be-established
within the 6 baitings per year treatment and the unbaited control. All trapped foxes and
cats will be radio- collared usmg movement sensrtrve mortahty transmltters ‘ '

A pilot study (also deferred to July 1998) will. be undertaken to assess the fea31b111ty of .
conventional movement sensitive mortality transrmtters and satelhte telemetry for -
monitoring fox and cat survivorship. e - L '

Subject to- the outcome of the trial, data will be collected on sumvorshxp home range and

- dispersal patterns. . Particular emphasrs will be placed on determining whether individuals -
survive successive 1080 baiting episodes, determining home range within the jarrah forest
and whether individuals. are movmg between baltmg treatments and/or between forested
and agncultural areas. s o R T

~ Also subject to the outcome of the satelhte telemetry tnal fox densxty estlmates denved o
through- sandpiottmg will be supplemented by trappmg and radlo telemetry/satelhte ‘
' telemetry data :

T
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