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Abstract

Context. Feral cats Felis catus are a threat to biodiversity globally, but their impacts upon continental
reptile faunas have been poorly resolved.

Aims. To estimate the number of reptiles killed annually in Australia by cats; to list Australian reptile
species known to be killed by cats.

Methods. We used: (1) data from >80 Australian studies of cat diet (collectively, >10,000 samples); and
(2) estimates of the feral cat population size, to model and map the number of reptiles killed by feral
cats.

Key results. Feral cats in Australia’s natural environments kill 466 million reptiles yr™ (95% Cl: 271-1006
million). The tally varies substantially between years, depending on changes in the cat population driven
by rainfall in inland Australia. The number of reptiles killed by cats is highest in arid regions. On average,
feral cats kill 61 reptiles km™ yr'', and an individual feral cat kills 225 reptiles yr™. The take of reptiles per
cat is higher than reported for other continents. Reptiles occur at a higher incidence in cat diet than in
the diet of Australia’s other main introduced predator, the European red fox Vulpes vulpes. Based on a
smaller sample size, we estimate 130 million reptiles yr* are killed by feral cats in highly modified
landscapes, and 53 million reptiles yr'* by pet cats, summing to 649 million reptiles yr™ killed by all cats.
Predation by cats is reported for 258 Australian reptile species (about one-quarter of described species),
including 11 threatened species.

Conclusions. Cat predation exerts a considerable ongoing toll on Australian reptiles. However, it remains
challenging to interpret the impact of this predation in terms of population viability or conservation
concern for Australian reptiles, because population size is unknown for most Australian reptile species,
mortality rates due to cats will vary across reptile species, and there is likely to be marked variation
among reptile species in their capability to sustain any particular predation rate.

Implications. This study provides a well-grounded estimate of the numbers of reptiles killed by cats, but
intensive studies of individual reptile species are required to contextualise the conservation
consequences of such predation.

Running head: How many reptiles are killed by cats?

Additional keywords: conservation, diet, introduced predator, island, mortality, predation
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Introduction

As with most other terrestrial vertebrate groups, many reptile species across the world have declined or
become extinct because of invasive predator species, with susceptibility especially pronounced for
island-endemic species (Bohm et al. 2016; Doherty et al. 2016). However, the impacts of introduced
predators are generally not well resolved for continental reptile faunas, because there is little
information on predation rates or on the consequences of predation rates on the population viability of
any reptile species. In Australia, the significance of predation by introduced species upon reptiles is also
difficult to evaluate because the reptile fauna is incompletely catalogued. In addition, population trends
for reptile species are difficult to discern because there are few substantial population monitoring
programs for reptiles (Meiri 2016; Meiri and Chapple 2016; Woinarski 2018). Nonetheless, recent
studies have demonstrated severe impacts of introduced predators on at least local populations of some
Australian reptiles. For example, high rates of predation on egg clutches by the introduced European red
fox Vulpes vulpes and pig Sus scrofa are implicated in population declines of several species, some
threatened, of freshwater turtles (Spencer 2002; Spencer and Thompson 2005; Fordham et al. 2006,
2008; Micheli-Campbell et al. 2013; Whytlaw et al. 2013; Freeman et al. 2014; Fielder et al. 2015; Robley
et al. 2016; ) and marine turtles (Limpus and Reimer 1994). Predation by the red fox is also a recognised
threat to some threatened Australian lizard species (Nielsen and Bull 2016). Furthermore, predation by
the red fox has been implicated in complex but substantial changes in some Australian reptile
communities (particularly suppression of native reptilian predators) (Olsson et al. 2005; Sutherland et al.
2011; Read and Scoleri 2015). Introduced predators, probably primarily the wolf snake Lycodon
capucinus, are also considered to have caused the recent collapse of the endemic reptile fauna of the
Australian external territory of Christmas Island, with four of the five native lizard species becoming
extinct, or extinct in the wild, over the last decade (Smith et al. 2012; Andrew et al. 2018).

Here, we assess the extent of predation by the introduced house cat Felis catus on the Australian reptile
fauna. Cats were introduced to Australia at the time of European settlement (1788) and have since
spread across the entire continent and onto most large islands (Abbott 2008; Abbott et al. 2014; Legge
et al. 2017). They have caused severe detrimental impacts on the Australian mammal fauna (Woinarski
et al. 2015) and are a major source of mortality for Australian birds (Woinarski et al. 2017a). There has
been far less consideration of their impacts on the Australian reptile fauna. The most substantial
assessment was within a recent study of continental-scale variation in the diet of feral cats (Doherty et
al. 2015). That study reported that: (i) reptiles formed a significant component of the diet of cats
(average frequency of occurrence of 24% in cat dietary samples), (ii) there was substantial geographic
variation in the occurrence of reptiles in cat diet, with a higher frequency of reptiles in cat dietary
samples from hotter, drier areas and in mid-latitudes, and (iii) 157 reptile species had been recorded
within the diet of feral cats in Australia, including one threatened species, the recently extinct Christmas
Island forest skink Emoia nativitatis.

Using a recent assessment of geographic variation in the density, and hence total population size, of
feral cats in Australia (Legge et al. 2017), information on the number of individual reptiles within cat
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dietary samples (as distinct from simply the percentage occurrence of reptiles in dietary samples), and a
more extensive compilation of cat diet information, we extend the study of Doherty et al. (2015) to
evaluate the annual tally of reptiles killed by cats in Australia and the spatial variation in this number.
This study complements, collates information from many of the studies reported in, and adopts a similar
analytical approach to, a recent assessment of the number and species of birds killed by cats in Australia
(Woinarski et al. 2017a, b). Our objectives are to: (i) examine environmental and geographical variation
in the number of reptiles killed by feral cats; (ii) derive an overall estimate of the number of reptiles
killed by feral cats annually; (iii) attempt to contextualise this estimate in relation to the overall number
of reptiles in Australia; (iv) compare these assessments with the number of birds killed in Australia by
cats (Woinarski et al. 2017a); (v) compile an updated inventory of Australian reptile species known to be
killed by feral cats; (vi) interpret the conservation consequences and implications of these results; and
(vii) compare these results with available information from other continents. Our main focus is on feral
cats in largely natural environments, but we also include some information on predation of reptiles by
pet cats and by feral cats in highly modified environments.

This assessment is of some global significance because the Australian reptile fauna comprises more than
10% of the global reptile complement, most Australian species (>90%) are endemic (Chapman 2009),
and the conservation management of reptiles has been notably neglected globally compared with other
vertebrate groups (Roll et al. 2017).

Methods

Feral cats in natural environments

To determine the numbers of feral cats in Australia, and the spatial variation in cat density, Legge et al.
(2017) collated and then modelled 91 site-based estimates of feral cat density from largely natural sites
widely and representatively scattered across Australia. They concluded that the total number of feral
cats in largely natural landscapes in Australia was 2.07 million (varying between 1.4 million in drought
and average years to 5.6 million after prolonged and extensive wet periods in inland Australia).

We collated 82 results from Australian studies (with a minimum of 10 cat scat or stomach samples per
study) that provided a quantitative assessment of the frequency of occurrence of reptiles in cat
stomachs or scats (Table 1). These studies were widely spread across Australia (Fig. 1) and included
broad representation of Australian natural environments. Thirty-two of these studies were also included
in a previous consideration of continental variation in the diet of feral cats in Australia (Doherty et al.
2015). Where multiple studies provided estimates for the same location, these were averaged (weighted
by the number of samples examined). Several individual studies reported information from more than
one site or from the same site in markedly different conditions: where the source data could be readily
resolved to site level, information from these separate sites or conditions was treated as distinct data
points in our analyses (as per Table 1), such that the total number of study x site combinations included
in our analyses (98) exceeds the number of included studies.
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Although the frequency of occurrence of reptiles in the diet of feral cats in Australia generally increases
in warmer seasons, consistent with seasonal variation in reptile activity (Paltridge 2002; Yip et al. 2015),
it was not possible for us to account for seasonal variation in cat diet in this analysis because many of
the constituent studies collated here spanned several seasons, or the time of year covered by the
sampling was not specified. The studies occurred over the period 1969-2017, but we do not include year
in analyses, as any directional trend in diet over decadal scales is unlikely, and Legge et al. (2017) found
no evidence of trends in cat densities over this period. Inter-annual variation in rainfall is a key driver of
the abundance of many species in arid and semi-arid Australia, including feral cats (Legge et al. 2017),
and we include separate analyses (for the number of reptiles killed by cats) based on modelled densities
of cats in years of good rainfall in arid and semi-arid Australia and in years of poor or average rainfall
there (Legge et al. 2017). Inter-annual rainfall patterns in arid and semi-arid Australia may also influence
the abundance of reptile species, but these relationships are more complex and vary among reptile
species (Read et al. 2012; Dickman et al. 2014; Greenville et al. 2016).

Collectively, the collated cat dietary studies include 10,744 samples of scats or stomachs . Most studies
reported only frequency of occurrence (i.e. the proportion of stomachs or scats that contained reptiles)
rather than a record of the number of individual reptiles in those samples. However, in a subset of the
studies (Table 1), tallies were given for the number of individual reptiles in those samples that contained
reptiles. We assessed whether there was a relationship, across studies, between the number of reptile
individuals in those samples that contained reptiles, and the frequency of occurrence of reptiles in those
diet samples. We modelled this relationship using a linear least-squares regression model of the form:

log (individuals — 1) ~ frequency.

Here, we assume that that one stomach or scat sample represents 24 h worth of prey eaten by an
individual cat. This is likely to be a conservative under-estimate of the number of prey killed per day
because: (i) prey are largely digested after 12 h; (ii) cats typically produce more than one scat per day;
(iii) cats may kill some reptiles but not necessarily consume them (‘surplus kill’); (iv) cats may injure
hunted animals but not directly kill and consume them, and many of those injured animals will
subsequently die (Jessup 2004); and (v) reptile eggs and hatchlings may be rapidly digested and leave
little trace (Hubbs 1951; Jackson 1951; George 1978; Davies and Prentice 1980; Read and Bowen 2001;
Loss et al. 2013). Conversely, cats may also scavenge, so some reptiles included in cat dietary studies are
not necessarily killed by the cat that consumed them (Hayde 1992; Molsher et al. 2017).

For analysis of the environmental and other factors that may have contributed to variation in the
frequency of occurrence and number of reptiles in cat samples, we noted whether the study was from
an island or the mainlands of Australia and Tasmania (64 519 km?), and — if on an island — the size of the
island. We derived a composite variable expressing whether the site was an island, and the size of the
island:
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. o L. area
island size index = logq (mlnlmum {1, 10000}),

where area is land mass or island area in km?. Hence, any land mass or island with area 210 000 km? (i.e.
the Tasmanian and Australian mainlands) has an index of 0. Islands <10 000 km?* have negative values,
which become increasingly negative with decreasing island area. From the reported location of the
study, we also determined mean annual rainfall (Australian Bureau of Meteorology 2016b), mean annual
temperature (Australian Bureau of Meteorology 2016a), mean tree cover within a 5-km radius (Hansen
et al. 2003) and topographic ruggedness (standard deviation of elevation within a 5-km radius) (Jarvis et
al. 2008).

We used generalised linear modelling to examine geographic variation in the frequency of occurrence of
reptiles in the diet of feral cats. The response variable was proportional: samples containing reptiles, out
of the total number of samples, and hence was analysed using the binomial error family. We examined a
set of 40 candidate models representing all combinations of the five explanatory variables described
above (island size index, rainfall, temperature, tree cover, ruggedness), including an interaction between
rainfall and temperature (to account for a possible negative effect of temperature on water availability).
Models were evaluated using a second-order form of Akaike's Information Criterion (QAIC,), which is
appropriate for small sample sizes and overdispersed data (Burnham and Anderson 2003). There was
evidence of strong overdispersion, so we used the 'quasibinomial’ error structure to estimate coefficient
standard errors and confidence intervals.

The final model was based on multi-model averaging of the entire candidate set, with each model
weighted according to w;, the Akaike weight, equivalent to the probability of a particular model being
the best in the candidate set (Burnham and Anderson 2003). The final model was used to predict the
frequency of occurrence of reptiles in cat diet across Australia's natural environments (i.e., excluding
areas of intensive land use, such as urban areas and rubbish dumps: following Legge et al. (2017)).

The predicted frequency of occurrence of reptiles in cat diets was used to estimate the number of
individual reptiles in those cat samples that contained reptiles, using the linear least-squares regression
model described earlier (log [individuals — 1] ~ frequency). Multiplying the predicted frequency of
occurrence of reptiles in cat samples across Australia by the predicted number of individual reptiles in
those cat samples with reptiles provided a spatial representation of the estimated number of reptiles
killed per feral cat per day. We multiplied this by the modelled density of cats in natural environments
across Australia (Legge et al. 2017), and then by 365.25 (days in a year), to provide a spatial
representation of the estimated number of reptiles killed by cats km™ yr. We summed this rate across
the natural environments of Australia to derive the total number of reptiles killed by feral cats.

We followed the approach of Loss et al. (2013) and Legge et al. (2017) and characterised the uncertainty
of the estimated total number of reptiles killed by feral cats using bootstrapping. Bootstrapping is an
appropriate approach because we needed to propagate errors through a number of analytical steps (e.g.
the estimate of the total feral cat population, the number of reptiles eaten per cat per year). Hence, we
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simultaneously bootstrapped (20,000 times) the three underlying datasets: (i) cat density; (ii) frequency
of reptiles in cat diet samples; and (iii) the number of individual reptiles in cat diet samples containing
reptiles. For each random selection of these underlying data, we recalculated the total number of
reptiles killed. We report the 2.5% and 97.5% quantiles for the 20,000 values of the total number of
reptiles killed.

Based on studies that included identification of reptile species in cat dietary items, we also calculated
the mean percentage of reptile items consumed that were native species. From all studies that reported
the total number of individual reptiles in cat samples, and the taxonomic identity (to family, genus or
species), we also calculated the percentage of cat-killed reptiles by broad reptile group: crocodiles
(family Crocodylidae), marine turtles (Cheloniidae and Dermochelyidae), freshwater turtles
(Carettochelydidae and Chelidae), geckoes (Carphodactylidae, Diplodactylidae, Gekkonidae), pygopodids
(Pygopodidae), agamids (Agamidae), skinks (Scincidae), monitors (Varanidae), blind-snakes
(Typhlopidae), pythons (Boidae), file-snakes (Acrochordidae), colubrid snakes (Colubridae) or elapid
snakes (Elapidae).

Feral cats in highly modified landscapes

Legge et al. (2017) estimated that there are 0.72 million feral cats occurring in the ca. 57,000 km? of
Australia that comprise highly modified landscapes (such as rubbish dumps, intensive piggeries, urban
areas) where food supplementation for feral cats is unintentionally provided by humans. There were
only six Australian studies (with >10 samples) that reported frequency of reptiles in the diet of feral cats
occurring in highly modified environments (Table 1). This small number provides little scope for
assessing variability, so we simply use the average frequency of occurrence of reptiles in samples across
these six studies and multiply this mean by the expected number of individual reptiles in cat samples
with that frequency, and then by the density (and hence population size) of feral cats in these
environments as estimated by Legge et al. (2017). We also compare the frequency of reptiles in these
samples with those from feral cats in natural environments, using Mann-Whitney U tests, but note that
the small sample size of dietary studies for cats in highly modified environments constrains the reliability
of such comparisons.

Pet cats

From national surveys of pet ownership, the population of pet cats in Australia has been previously
estimated at 3.88 million (Animal Medicines Australia 2016). The average number of reptiles killed by
pet cats in Australia has been estimated in several studies that have involved cat-owners tallying the
number of prey items brought in by pet cats over fixed time periods (Paton 1990; Paton 1991; Paton
1993; Trueman 1991; Barratt 1997; Barratt 1998). There is substantial variation in such tallies according
to the amount of time the pet cat is allowed to roam outside (Trueman 1991).

The actual number of kills by pet cats is likely to be appreciably higher than these owner-reported
tallies, given that studies elsewhere indicate that pet cats typically return home with a relatively small
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proportion of prey actually taken (Blancher 2013), with estimates of this proportion from studies on
other continents being 12.5% (Maclean 2007), 23% (Loyd et al. 2013), and 30% (Kays and DeWan 2004).
Here, we average across Australian studies the number of individual reptiles reported by pet owners to
be killed by their pet cats per year, and scale this up to account for the number of reptiles killed but not
returned to the cat’s home, using the mean (22%) from the three studies that provide estimates of this
proportion.

Comparison of frequency of reptiles in the diet of feral cats with that of other co-occurring mammalian
predators

Australian reptiles face many introduced and native predators in addition to cats. A subset of the feral
cat diet studies collated here also included comparable sampling of the diet of other co-occurring
mammalian predators, notably the introduced red fox and dingo (including wild dog) Canis
dingo/familiaris. For studies that included at least 10 samples of feral cats and at least 10 samples of one
other mammalian predator species, we compared the frequency of reptiles in samples, using Wilcoxon
matched-pairs tests.

List of reptile species reported to be killed by feral cats

From a collation of individual cat dietary studies, Doherty et al. (2015) derived a list of Australian reptile
species known to be killed by feral cats. We add to that list by incorporating information from additional
cat dietary studies, autecological studies of reptiles, and specimens reported as cat-killed from all main
museums in Australia. There are some notable caveats and biases in constructing such a list. First, the
Australian reptile fauna has been subjected to major taxonomic overhaul in recent decades, resulting
inter alia in rapid increase in the number of described species (Oliver et al. 2009; Cogger 2014; Meiri
2016), and specific names given for reptiles in older studies may now be difficult to reconcile
unambiguously with the currently recognised taxonomy. Second, diagnostic morphological
characteristics for reptile species in some groups (e.g., many small skinks, blind snakes) are difficult
enough to resolve in the field with intact specimens, but such fine species-level resolution will be
impossible in many circumstances for the partly digested and fragmented material within cat stomachs
or —even more challenging — from reptile scales and skeletal residue in cat scats; thus many reptiles in
cat dietary samples have been listed only to family or genus level. Third, many reptile species have
highly localised ranges (Rosauer et al. 2016; Oliver et al. 2017), and there may have been no sampling of
cat diet in the small areas that such species occupy.

We also report the conservation status of reptile species recorded to be killed by cats, although we note
that conservation status has not yet (as at February 2018) been completed for most Australian species
(Bohm et al. 2013; Meiri and Chapple 2016).

Results

Feral cats in natural environments
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Based on 89 estimates from natural environments in Australia (Table 1; Fig. 1), the overall frequency of
occurrence of reptiles in cat scat and stomach samples was 25.6% (95% confidence interval [Cl]: 21.0-
30.7%), with frequency ranging widely across individual studies, from 0 to 100%.

Generalised linear modelling suggested that two variables were clear predictors of the frequency of
reptiles in feral cat diet samples: mean annual rainfall (with higher frequency of reptiles in cat samples
in areas with lower rainfall) and mean annual temperature (with higher frequency of occurrence in areas
with higher temperature) (Fig. 2). These variables were included in the 17 most highly ranked models, all
with a very high level of support (QAIC, <14.9; Table 2). The best models had R of 20.56. Other variables
(whether the sample was from an island or mainland, topographic ruggedness, tree cover) had little
influence on the frequency of reptiles in cat diet. These modelled relationships were used to project the
frequency of reptiles in cat diets across Australia (Fig. 3a).

The number of individual reptiles in cat dietary samples that contained reptiles was correlated with the
frequency of reptiles in cat samples (Fig. 4): i.e., when a high proportion of the cat samples in a study
contained reptiles, each of those samples with reptiles was likely to include many individual reptiles.
There were many notable cases of high numbers of individual reptiles in single cat stomachs, including
24 individual reptiles in a single cat stomach (Muir 1982), 40 (including 34 Tympanocryptis lineata) and
21 individual reptiles (including 15 T. lineata) (Brooker 1977), at least 19 skinks (Jones and Coman 1981),
32 (including 24 Ctenophorus pictus), 22, and 19 reptile individuals (Read and Bowen 2001), 27
individual skinks (all Pseudomoia pagenstecheri) (Cahill 2005), 20 individual skinks (all Ctenotus regius)
(Bayly 1976), and 33, 18 and 17 individual reptiles (Woinarski et al. in press).

Spatial analyses revealed a clear contrast in the relative numbers of reptiles killed per km? between
mesic coastal Australia (with relatively low numbers of reptiles killed, with minimum of 0.1 km™ yr™) and
arid and semi-arid areas of the Australian interior (with relatively high kill-rates, to a maximum of 219
km? yr?) (Fig. 3b).

Summing these rates provides an estimate of 466 million reptiles (95% Cl: 271-1006 million) killed by
feral cats across the natural environments of Australia per year (varying from 250 million [95% Cl: 168—
501 million] in dry or average years to 1.49 billion in ‘wet’ years [95% Cl: 0.58—3.56 billion]) (Fig. 5a). On
average, a feral cat kills 225 reptiles per year (95% Cl: 157—344) (Fig. 5b). The average number of reptiles
killed by feral cats in natural environments is 61.1 km™ yr™* (95% Cl: 35.5-131.8), varying from 32.7 km™
yr'! (95% Cl: 22.0-65.6) in dry and average years to 194.7 km™ yr™* (95% Cl: 76.2-466.0) in wet years.

For the 41 studies where all the species of reptiles present in cat dietary samples were reported, all
reptile species were native. However, two studies from Christmas Island (Corbett et al. 2003; Tidemann
et al. 1994) reported some occurrence of introduced reptile species in cat diet, but information
presented in those studies did not allow the calculation of a proportion of all cat-killed reptiles that was
native. Given that the two Christmas Island studies are atypical in sampling an area with a relatively high
proportion of introduced reptiles, and that introduced reptile species are absent from most sites in
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studies where reptiles in cat diet samples were not identified to species, it is highly likely that native
reptile species in the diet of feral cats comprise close to 100% of all reptiles consumed across most of
Australia.

Reptiles killed by cats are taxonomically diverse. Across cat dietary studies that reported the identity
and number of all reptiles killed (Table 3), skinks (35.0%), agamids (30.3%) and geckoes (21.5%)
comprised the largest proportions of cat-killed reptile individuals. Pygopodids (1.6%), goannas (3.5%),
blind-snakes (1.8%), pythons (0.1%), colubrid snakes (0.1%) and elapid snakes (6.2%) comprised smaller
proportions, and these studies reported no crocodiles, marine turtles, freshwater turtles or file-snakes in
the cat dietary samples (Table 3) — although there are records of cats consuming freshwater turtles and
hatchling marine turtles in other studies that provided less quantitative descriptions of cat diet
(Supplementary Table Al). There was substantial variation among studies in the relative proportions of
different reptile families killed by cats (Table 3).

Feral cats in highly modified landscapes

Of the six studies that reported the frequency of occurrence of reptiles in samples from feral cats in
highly modified environments (Table 1), the mean frequency of occurrence of reptiles was 24.7%, similar
to, and not significantly different from, that for cats in largely natural environments (mean 25.6%:
Mann-Whitney U test, z = 0.47, p = 0.64). Multiplying the reptile frequency in the six studies by the
expected number of reptile individuals in samples with reptiles (relationship shown in Fig. 4), by 365.25
(days in a year) and then by the total population size of feral cats in highly modified landscapes (0.72
million: Legge et al. (2017)) produces an estimate of 130.0 million reptiles killed per year by feral cats in
modified environments.

Pet cats

Pet owners reported an average of 7.8 reptiles observed to be taken home as prey per cat per year in
Adelaide from a sample of 166 cats (with the highest rates of predation of reptiles by pet cats in rural
areas, followed by country towns and then suburbs) (Paton 1991). In comparable studies, pet owners in
Canberra reported an average of 0.6 reptiles taken home as prey per cat per year from a sample of 138
cats (Barratt 1998), and those in Hobart reported an average of 0.6 reptiles per year from a sample of
166 cats (Trueman 1991). Using the average of 3.0 reptiles observed to be taken per cat per year across
these studies, and scaling this mean by the average proportion of all kills that are returned home (i.e.,
22%), the average number of reptiles killed by individual pet cats is 13.6 yr''. Hence, with a total
Australian population of 3.88 million pet cats, the estimated annual tally of reptiles killed by pet cats is
52.9 million. We note the marked disparity in estimated rates of predation by pet cats on reptiles
between the studies by Paton (1991) and those by Barratt (1998) and Trueman (1991), and hence attach
low confidence to our collated tally.

Comparison of frequency of occurrence of reptiles in the diet of feral cats with that of other co-occurring
mammalian predators
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Comparative data on the frequency of occurrence of reptiles in samples of feral cats and other co-
occurring mammalian predators are summarised in Table 4. Across 24 studies where the diet of co-
occurring cats and foxes was reported, the frequency of occurrence of reptiles was appreciably higher in
the diet of cats (mean = 31.1%) than of foxes (mean = 20.0%) (Wilcoxon-matched pairs test z=3.46, p =
0.0005). Across 18 studies in which the diet of co-occurring cats and wild dogs (including dingoes) was
reported, the frequency of occurrence of reptiles in the diet of cats (26.3%) was higher than that of dogs
(16.1%), but not significantly so (z = 1.50, p = 0.14). Only two studies with sample sizes of >10 samples
per predator species have considered the diet of cats and a co-occurring native marsupial predator, in
both cases, the spotted-tailed quoll Dasyurus maculatus (Burnett 2001; Glen et al. 2011). In these
studies, the frequency of reptiles was low in both species (mean of 1.0% for cats and 3.9% for quolls).

Reptile species reported to be killed by feral cats

We collated records of 258 Australian reptile species known to be killed by cats (Supplementary Table
A1), a substantial increase from the 157 species previously reported by Doherty et al. (2015). This tally
represents about a quarter of the described Australian terrestrial reptile fauna (997 species are listed in
Supplementary Table A1, which excludes sea-snakes), and includes representation of all families with
primarily terrestrial species. Varanidae had the highest proportion (47%) of species reported in cat diets,
possibly because these are relatively large lizards and are readily identifiable to species in cat dietary
samples. Species known to be killed by cats comprised 10-30% of the species complement for most
other terrestrial families.

Although there is insufficient information in the collated sources to report on species-level impacts of
cat predation, some reptile species have been reported as cat prey from many studies: the tree dtella
Gehyra variegata, Bynoe's prickly gecko Heteronotia binoei, central bearded dragon Pogona vitticeps,
robust ctenotus Ctenotus robustus, broad-banded sand-swimmer Eremiascincus richardsonii and curl
snake Suta suta have all been reported as cat prey in at least ten studies describing cat diet. This may be
because these species are targeted by cats, they are common and widespread, and/or relatively many
cat dietary studies have been undertaken within their range.

The list of cat-killed reptile species includes four of the 31 Australian terrestrial squamate species listed
as threatened by the IUCN (as at February 2018): the Christmas Island forest skink, dwarf copperhead
Austrelaps labialis, Lord Howe Island skink Oligosoma lichenigera and great desert skink Liopholis
kintorei; eight of the 45 terrestrial squamate species listed as threatened nationally under Australia’s
Environment Protection and Biodiversity Conservation Act 1999 (as at February 2018); and one marine
turtle and one freshwater turtle listed as threatened nationally (Supplementary Table Al).

Discussion

We provide the most robust estimate to date on the extent of, and geographic variation in, continental-
scale predation of reptiles by an introduced species. That take is substantial: feral cats in Australia’s
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largely natural environments kill more than one million reptiles per day, and individual cats take, on
average, more than 225 individual reptiles yr™, with almost all of these killed reptiles being native
species (consistent with the generally low proportion of non-native to native reptiles in most parts of
Australia).

The incidence of predation on reptiles by feral cats shows marked geographic variation, being
significantly higher in hotter and drier regions, consistent with results reported by Doherty et al. (2015).
Given that cat density also tends to be higher in arid Australia, at least in wetter seasons (Legge et al.
2017), the total number of reptiles killed by cats per unit area increases by at least an order of
magnitude from Australia’s higher rainfall coastal fringe to inland deserts. Although there is little
comparable information on geographic variation in the density of reptiles, variation in numbers of
reptiles killed by cats is broadly consistent with patterns in the species richness of the Australian reptile
fauna, with species richness highest for many groups in more arid areas (Pianka 1969, 1981, 1989;
Morton and James 1988; Powney et al. 2010; Cogger 2014), with some indication that density of reptiles
is also highest in arid areas of Australia (Read et al. 2012).

The only previous estimate of the numbers of reptiles killed by cats per area or per year for any site in
Australia is that of Read and Bowen (2001) for a site (Roxby Downs) in arid South Australia. They
estimated a feral cat density there of 2 km™, and average kill rate by individual cats of 350 reptile
individuals yr''; hence, they concluded that feral cats in that area consumed 700 individual reptiles km™
yr'’. These estimates are somewhat higher than our modelled estimates for arid Australia, with cat
density in that study notably higher than typical values reported in Legge et al. (2017).

Our focus was primarily on the numbers of reptiles killed by feral cats in natural environments, and most
of the evidence that we collated refers to this component of the Australian cat population. With much
less evidence, we also estimated the numbers of reptiles killed by pet cats at 53 million yr* and by feral
cats in highly modified environments at 130 million yr™, hence summing to 649 million reptiles yr™ (i.e.
ca. 1.8 million reptiles day™) killed by all components of the Australian cat population.

It is difficult to contextualise and interpret our estimates of the annual take of Australian reptiles by cats
in terms of conservation impact, consequences to the population viability of any reptile species, or
relative to other causes of reptile mortality — because very few studies have assessed such parameters
(Braysher 1993). There are remarkably few studies that provide robust information on population size or
density for any Australian reptile species, or the overall density of reptiles. At an arid site in South
Australia, Read et al. (2013) used mark-recapture analyses to estimate densities for six common reptile
species (of skinks and geckoes), with these varying from 85 to nearly 400 individuals ha™. Ehmann and
Cogger (1985) collated the few available density estimates for individual Australian reptile species across
a broader environmental range, and Cogger et al. (2003) used these to estimate that the average density
(across all reptile species) in Australia was 200 individual reptiles ha™, giving a national tally of 154,000
million reptiles. These are clearly bold extrapolations, but they are the only available estimates of
density and the total numbers for Australian reptile assemblages. Albeit recognising the meagre
evidence base, these tallies indicate that cats kill ca. 0.4% of Australian reptiles per year.
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Cogger et al. (2003) also provided an estimate for one other major source of reptile mortality in
Australia, the number of reptile individuals killed by land clearing. Based on their estimates of average
reptile density, and a then annual rate of vegetation clearance of ca. 4500 km? in Queensland (the
Australian state with highest rate of loss of native vegetation), they concluded that this clearing resulted
in the loss of 89 million individual reptiles per year. The national rate of deforestation has declined,
unevenly, since then, and in 2013-2014 was ca. 2000 km? yr™ (Evans 2016). However, deforestation in
Queensland increased again in 2015-2016, with 40 million reptiles estimated to be killed there in each of
those years (Cogger et al. 2017). These annual rates of loss of reptiles due to habitat clearance are
appreciably less than our estimates of the numbers of reptiles lost annually to cat predation (ca. 649
million). However, we recognise that such a comparison has interpretational constraints: clearing results
in permanent loss of habitat suitability and reduction in reptile density, whereas a larger annual tally of
reptiles killed due to cat predation may have far less acute or longer-term impact on individual reptile
species or communities than habitat loss.

Our collation includes records of more than 250 Australian reptile species killed by feral cats, including
10 species nationally listed as threatened. The actual number of reptile species killed by cats is likely to
be appreciably higher than this tally, given that many cat dietary studies have not reported reptile prey
to species level, many Australian reptile species are highly localised and there have been no cat dietary
studies in many parts of Australia. Cats consume a broad taxonomic spectrum of Australian reptiles, but
may prey selectively on some species or species-groups. In a comparison of actual abundance and
frequency of prey in cat dietary samples at a site in inland Queensland, Kutt (2012) concluded that cats
preyed selectively on reptile species in the size range 10-50 g, and less so in the size ranges 50-100 g and
100-3500 g, and selected against reptile species <10 g. However, such a size preference is challenging to
relate to impacts on individual species because many reptile species exhibit marked size changes over
their lifetime. At a site in arid South Australia, Read and Bowen (2001) found that cats ate fewer
individuals of the reptile species (relative to their actual abundance) associated with stony plains than
for species associated with sand dunes, and concluded that this was because, at the local scale, cats
were more abundant in the latter habitat. They also noted some differences in cat predation rates
between similarly-sized co-occurring reptiles, and considered that this was possibly due to different
defence responses, with reptile species that responded vigorously to potential attack (such as the gecko
Underwoodisaurus milii and some large elapid snakes) experiencing lower rates of predation.

Given cat hunting behaviour and geographic variation in their density, reptile groups likely to be most
affected by cat predation are those that: (i) are relatively long-lived and have low rates of reproduction
(because these may be most affected by any factor causing increase in mortality rates); (ii) have high
predictability in activity, such as those with permanent burrows or latrine sites (because the ambush
strategy typically employed by cats will be most effective with such prey types: Moore et al. (2018)); (iii)
occur in habitats with relatively open ground vegetation and/or in sites subject to frequent and
extensive fire (because cats may occur more commonly in such areas and hunt most effectively in them:
Leahy et al. (2015); McGregor et al. (2015); (iv) are colonial or semi-colonial (because cats may develop
effective search images for such species and target them selectively); (v) are predominantly terrestrial,
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rather than arboreal or fossorial (although cats can hunt in trees and can dig up prey: Saunders (1991);
(vi) do not occur in rugged rocky areas (because cat density and hunting efficiency may be least in such
habitats: Hohnen et al. (2016); and (vii) occur mainly in arid or semi-arid areas. Several genera of large
Australian skinks (Bellatorias, Cyclodomorphus, Egernia, Eulamprus, Liopholis, Nangura, Tiliqua) and
agamids (e.g. Pogona) exhibit many of these characteristics (Chapple 2003; Moore et al. 2018), and
hence can be expected to show the most pronounced impacts from cat predation. Impacts may also be
severe for some reptile species that occur on islands where breeding seabirds occur in part of the year,
allowing for high cat densities, but where few other prey items are available at other times of the year.

Although when averaged across Australia the rate of predation by cats on reptiles may indicate (albeit
with very low confidence) that a small proportion of the national reptile population is killed by cats each
year, cases of very high (and selective) predation pressure are evident in some reported instances of
large numbers of individual reptiles (often mostly of one species) in stomachs of single cats (Woinarski
et al. in press). Such high predation rates may well lead to local depletion of populations of some cat-
targeted reptile species. There are few relevant studies that have assessed rates of mortality, and their
causes, for individual reptile species in Australia. Sweet (2007) radio-tracked 50 individuals of Varanus
tristis and V. scalaris in Kakadu National Park, northern Australia, over a 10-month period, and recorded
predation by cats for six of these individuals, by far the largest source of mortality for those marked
individuals. A radio-tracking study of two large elapid snakes in south-eastern Australia also found that
cats were a major source of mortality (Whitaker and Shine 2000), and a recent study of the threatened
great desert skink also concluded that mortality due to feral cats was higher than that due to any other
predator (Moore et al. 2018). In a less quantitative study, Read and Bedford (1991) considered threats
to the highly localised snake Austrelaps labialis, recorded its occurrence in samples from pet cats and
consequently suggested ‘cat predation rates on threatened pygmy copperheads may be significant due
to the large domestic and feral cat population in the Mt Lofty Ranges’. While such studies suggest that a
relatively high proportion of individuals may be killed by cats, few studies have demonstrated
population-level impacts, partly because such evidence may require long-term research and intensive
monitoring.

While introduced predators may have direct detrimental impacts on some reptile species, they may also
have more diffuse community-level impacts. A small number of Australian studies have considered
reptile assemblages in areas where contrasting management has led to marked differences in the
abundance of foxes (Olsson et al. 2005; Sutherland et al. 2011), cats (Stokeld et al. 2016) or both foxes
and cats (Moseby et al. 2009; Read and Scoleri 2015). These studies indicate that many components of
these reptile assemblages change markedly due to the impacts of introduced predators, most likely
through their suppression of previously apex reptilian predators (Jessop et al. 2016). Given that the rate
of predation by cats is higher than that by foxes (this study; Catling (1988); Read and Bowen (2001)),
cats occur over much more of Australia than do foxes, and may often also be at higher abundance than
foxes (Read and Bowen 2001), it is plausible that feral cats have had major impacts on reptile
communities across much of Australia. However, these impacts may be complex and highly interactive,
as predation by cats may also have resulted in marked decreases in some native bird, mammal and
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reptile species that also prey on reptiles, hence the net impact of cats on individual reptile species and
reptile assemblages may be very difficult to assess.

The results reported here for the extent of predation by cats on Australian reptiles can be compared
with a recent study of the extent of predation by cats on Australian birds (Woinarski et al. 2017a), and
also of the extent of predation on reptiles by cats in other continents. Although mammals are typically
the main component of cat diet in most areas of Australia, as elsewhere in the world (Doherty et al.
2015, 2017), feral cats in largely natural environments in Australia include a high and broadly similar
proportion of birds and reptiles in their diet (overall frequency of 31.6% and 25.6%, respectively:
Woinarski et al. (2017a)). Unlike for reptiles, cat predation on Australian birds is highest on islands,
especially smaller islands. This is largely because cats on many Australian islands prey heavily on dense
populations of breeding seabirds, and may also be because many islands do not support mammalian
prey. As with reptiles, more birds are killed by cats in hot and dry regions (at least in good rainfall years),
although this pattern is notably more pronounced for reptiles than for birds. Nationally, the total
number of reptiles killed by all cats in Australia is substantially higher than the number of birds killed by
cats (649 million vs. 377 million).

There are no comparable robust assessments of the extent of cat predation on reptiles for other
continents. In a recent review of the impacts of cats on wildlife in the contiguous USA, based on analysis
of predation rates reported in a series of collated studies, Loss et al. (2013) located only one such study
of un-owned cats that reported on reptile predation, with that per capita rate (59 reptile individuals cat™
yr': Parmalee (1953)) appreciably lower than that reported here (225 reptile individual cat™ yr™).
However, estimates of the numbers of feral (or ‘free-roaming’) cats are far higher for the US (30-80
million) than for Australia (2.1 to 6.3 million: Legge et al. (2017)), so the overall take of reptiles by cats
for the US (median 478 million, with a range between 258 and 822 million: Loss et al. (2013)) is
comparable to that reported here for Australia. In their collation, Loss et al. (2013) also noted only one
comparable study from Europe, which reported a rate of predation by un-owned cats of 4.15 reptile
individuals cat™ yr™: Biro et al. (2005)). Although this is a very sparse base for comparison, it suggests
that the per capita rate of predation on reptiles by feral cats in Australia is likely to be substantially
higher than for North America and Europe. This possibly reflects the strong association between high
frequency of reptiles in cat diets (and high densities of reptiles) and hot and dry climate zones (Fig. 2;
Doherty et al. (2015)), given that most of North America and Europe is cooler and wetter than Australia.

Our results suggest that cat predation may be a major source of mortality for Australian reptiles.
However, much of the interpretation of this result is constrained by shortcomings in evidence: our study
did not seek to assess whether predation by cats is leading to chronic ongoing depletion in the ‘standing
crop’ of Australian reptiles. There are some priority areas of research that could most effectively address
those shortcomings. One priority is for more autecological research (including assessments of
demographic factors including the rate of predation and other mortality factors), particularly for some
reptile genera with traits that render them likely to be susceptible to cat predation. Such an approach
will allow for an assessment of the extent to which mortality rates due to cat predation affect
population viability and size. Another priority is for targeted assessments of responses of reptile species
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at sites with contrasting management of feral cats (such as predator-proof exclosures or broad-scale
baiting). Our study is based on collations of cat dietary studies spaced widely across Australia, but we
recognise that some environments (notably rainforests) and regions were relatively under-sampled, and
additional studies in such sites would increase the representativeness of our analysis. Another priority
for research is to contextualise the threat posed by cats relative to mortality due to other threat factors,
and to better understand the interactions between cat predation and those factors. A final priority is to
substantially increase the extent and coverage of population monitoring in Australian reptile species, to
provide more information on reptile population trends, and timely warning of declines that may have
conservation significance (Woinarski 2018).

Cat predation may also subvert the assumed conservation security provided to native reptiles by the
conservation reserve system, given that feral cats occur in similar density within and outside Australia’s
reserve system (Legge et al. 2017). Hence conservation of reptiles likely to be susceptible at population
scale to predation by cats will require targeted and effective control of cats rather than simply inclusion
of those susceptible species within the reserve system.

The loss of about 1.8 million native reptiles per day due to predation by cats provides further evidence
of the potential conservation impact of this introduced predator on Australian biodiversity, and
underscores the value of efforts now being made to manage feral cat populations (e.g., through local-
scale exclosures, enhanced island biosecurity, broad-scale predator control programs) and the predation
pressure they exert (e.g. management of fire and grazing pressure), especially targeting conservation
management for species whose population viability is most vulnerable to cat predation (Commonwealth
of Australia 2015; Department of the Environment 2015).

Conflicts of interest

The authors declare no conflicts of interest

Acknowledgements

The data collation, analysis and preparation of this paper was supported by the Australian Government’s
National Environmental Science Programme (Threatened Species Recovery Hub). We thank the Museum
and Art Gallery of the Northern Territory (and curator Gavin Dally), Museum of Victoria (Laura Cook),
Tasmanian Museum and Art Gallery (Belinda Bauer), Western Australian Museum (Rebecca Bray),
Australian National Wildlife Collection (CSIRO: Leo Joseph), Queensland Museum (Heather Janetzki,
Andrew Amey), South Australian Museum (David Stemmer, Philippa Horton), and Australian Museum
(Cameron Slatyer, Mark Eldridge) for records of reptiles in their collection reported as cat-killed. We
thank the Australian Research Council for grant funding (project DP 140104621) to CRD. We thank Hal
Cogger for information and advice, and Katherine Moseby and an anonymous referee for helpful

16



659
660
661
662
663
664
665
666
667

668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
701
702
703
704

comments on an earlier draft. We thank Flavie Delanzy, Taaryn Thomson and Mat Vanderklift for access
to some unpublished information on reptiles from cat samples. This paper rests on data arising from the
inglorious labours of many people who have searched for and through cat faeces and the internal
organs of dead cats: that effort is much appreciated, and we hope this collation contributes towards a
demonstration of the value of such dedicated effort.

References

Abbott, I. (2008). The spread of the cat, Felis catus, in Australia: re-examination of the current
conceptual model with additional information. Conservation Science Western Australia 7, 1-17.

Abbott, I., Peacock, D., and Short, J. (2014). The new guard: the arrival and impacts of cats and foxes. In
'Carnivores of Australia: past, present and future'. (Eds A. S. Glen and C. R. Dickman) pp. 69-104. (CSIRO
Publishing: Collingwood.)

Algar, D. and Friend, J. A. (1995). Feral pests program. Project 11. Methods of broadscale control of feral
cats, and fox control at a numbat re-introduction site. Year 2. (Department of Conservation and Land
Management, Perth.)

Andrew, P., Cogger, H., Driscoll, D., Flakus, S., Harlow, P., Maple, D., Misso, M., Pink, C., Retallick, K.,
Rose, K., Tiernan, B., West, J., and Woinarski, J. C. Z. (2018). Somewhat saved: a captive breeding
program for two endemic Christmas Island lizard species, now extinct in the wild. Oryx 52, 171-174.

Animal Medicines Australia (2016). Pet ownership in Australia. Summary 2016.
http://animalmedicinesaustralia.org.au/wp-content/uploads/2016/11/AMA_Pet-Ownership-in-Australia-2016-
Report_sml.pdf

Australian Bureau of Meteorology (2016a). Average Annual and Monthly Maximum, Minimum, and
Mean Temperature. http://www.bom.gov.au/jsp/ncc/climate averages/temperature/index.jsp.

Australian Bureau of Meteorology (2016b). Average Annual, Seasonal and Monthly Rainfall.
http://www.bom.gov.au/jsp/ncc/climate averages/rainfall/index.jsp.

Barratt, D. G. (1997). Predation by house cats, Felis catus (L.), in Canberra, Australia. |. Prey composition
and preference. Wildlife Research 24, 263-277.

Barratt, D. G. (1998). Predation by house cats, Felis catus (L.), in Canberra, Australia. Il. Factors affecting
the amount of prey caught and estimates of the impact on wildlife. Wildlife Research 25, 475-487.

Bayly, C. P. (1976). Observations on the food of the feral cat (Felis catus) in an arid environment. South
Australian Naturalist 51, 22-24.

Bayly, C. P. (1978). A comparison of the diets of the red fox and the feral cat in an arid environment.
South Australian Naturalist 53, 20-28.

17


http://www.bom.gov.au/jsp/ncc/climate_averages/temperature/index.jsp
http://www.bom.gov.au/jsp/ncc/climate_averages/rainfall/index.jsp

705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752

Beh, J. C. L. (1995) The winter ecology of the feral cat, Felis catus (Linnaeus 1758), at Wedge Island,
Tasmania. B.Sc. (Hons.) thesis. (University of Tasmania: Hobart.)

Biro, Z., Lanszki, J., Szemethy, L., Heltai, M., and Randi, E. (2005). Feeding habits of feral domestic cats
(Felis catus), wild cats (Felis sylvestris) and their hybrids: trophic niche overlap among cat groups in
Hungary. Journal of Zoology London 266, 187-196.

Blancher, P. (2013). Estimated number of birds killed by house cats (Felis catus) in Canada. Avian
Conservation and Ecology 8, 3. http://dx.doi.org/10.5751/ACE-00557-080203

Bohm, M., Collen, B., Baillie, J.E.M., Bowles, P., Chanson, J., Cox, N., Hammerson, G., Hoffmann, M.,
Livingstone, S.R., Ram, M., Rhodin, A.G.J., Stuart, S.N., Van Dijk, P.P., Young, B.E., Afuang, L.E., Aghasyan,
A., Garcia, A., Aguilar, C., Ajtic, R., Akarsu, F., Alencar, L.R.V., Allison, A., Ananjeva, N., Anderson, S.,
Andren, C., Ariano-Sanchez, D., Arredondo, J.C., Auliya, M., Austin, C.C., Avci, A., Baker, P.J., Barreto-
Lima, A.F., Barrio-Amoros, C., Basu, D., Bates, M.F., Batistella, A., Bauer, A., Bennett, D., Bohme, W.,
Broadley, D., Brown, R., Burgess, J., Captain, A., Carreira, S., Castaneda, M.R., Castro, F., Catenazzi, A.,
Cedeno-Vazquez, J.R., Chapple, D.G., Cheylan, M., Cisneros-Heredia, D.F., Cogalniceanu, D., Cogger, H.,
Corti, C., Costa, G.C., Couper, P.J., Courtney, T., Crnobrnja-lsailovic, J., Crochet, P.-A., Crother, B., Cruz,
F., Daltry, J.C., Daniels, R.J.R., Das, I., de Silva, A., Diesmos, A.C., Dirksen, L., Doan, T.M., Dodd, C.K.,
Doody, S., Dorcas, M.E., Duarte de Barros Filho, J., Egan, V.T., El Mouden, E.H., Embert, D., Espinoza,
R.E., Fallabrino, A., Feng, X., Feng, Z.-]., Fitzgerald, L., Flores-Villela, O., Franca, F.G.R., Frost, D.,
Gadsden, H., Gamble, T., Ganesh, S.R., Garcia, M.A., Garcia-Perez, J.E., Gatus, J., Gaulke, M., Geniez, P.,
Georges, A., Gerlach, J., Goldberg, S., Gonzalez, J.-C.T., Gower, D.J., Grant, T., Greenbaum, E., Grieco, C.,
Guo, P., Hamilton, A.M., Hare, K., Hedges, S.B., Heideman, N., Hilton-Taylor, C., Hitchmough, R.,
Hollingsworth, B., Hutchinson, M.F., Ineich, I., lverson, J.B., Jaksic, F.M., Jenkins, R., Joger, U., Jose, R.,
Kaska, Y., Kaya, U., Keogh, S., Kohler, G., Kuchling, G., Kumlutas, Y., Kwet, A., La Marca, E., Lamar, W.,
Lane, A., Lardner, B., Latta, C,, Latta, G., Lau, M., Lavin, P, Lawson, D., LeBreton, M., Lehr, E., Limpus,
D.J., Lipczynski, N., Lobo, A.S., Lopez-Luna, M.A,, Luiselli, L., Lukoschek, V., Lundberg, M., Lymberakis, P.,
Macey, R., Magnusson, W.E., Mahler, L., Malhotra, A., Mariaux, J., Maritz, B., Marques, O.A.V., Marquez,
R., Martins, M., Masterson, G., Mateo, J.A., Mathew, R., Mathews, N., Mayer, G., McCranie, J.R,,
Measey, J., Mendoza-Quijano, F., Menegon, M., Metrailler, S., Milton, D.A., Montgomery, C., Morato,
S.A.A,, Mott, T., Munoz-Alonso, A., Murphy, J., Nguyen, T.Q., Nilson, G., Nogueira, C., Nunez, H., Orlov,
N., Ota, H., Ottenwalder, J., Papenfuss, T.J., Pasachnik, S., Passos, P., Pauwels, O.S.G., Perez-Buitrago, N.,
Perez-Mellado, V., Pianka, E.R., Pleguezuelos, J., Pollock, C., Ponce-Campos, P., Powell, R., Pupin, F.,
Quintero Diaz, G.E., Radder, R., Ramer, J., Rasmussen, A.R., Raxworthy, C., Reynolds, R., Richman, N.,
Rico, E.L., Riservato, E., Rivas, G., da Rocha, P.L.B., Rodel, M.-0., Rodriguez Schettino, L., Roosenburg,
W.M., Ross, J.P., Sadek, R., Sanders, K., Santos-Barrera, G., Schleich, H.H., Schmidt, B.R., Schmitz, A.,
Sharifi, M., Shea, G., Shi, H.-T., Shine, R., Sindaco, R., Slimani, T., Somaweera, R., Spawls, S., Stafford, P.,
Stuebing, R., Sweet, S.S., Sy, E., Temple, H.J., Tognelli, M.F., Tolley, K., Tolson, P.J., Tuniyev, B., Tuniyev,
S., Uzumae, N., van Buurt, G., Van Sluys, M., Velasco, A., Vences, M., Vesely, M., Vinke, S., Vinke, T.,
Vogel, G., Vogrin, M., Vogt, R.C., Wearn, O.R., Werner, Y.L., Whiting, M.J., Wiewandt, T., Wilkinson, J.,
Wilson, B., Wren, S., Zamin, T., and Zug, G.. (2013). The conservation status of the world’s reptiles.
Biological Conservation 157, 372-385.

Bohm, M., Williams, R., Bramhall, H. R., McMillan, K. M., Davidson, A. D., Garcia, A., Bland, L. M., Bielby,

J., and Collen, B. (2016). Correlates of extinction risk in squamate reptiles: the relative importance of
biology, geography, threat and range size. Global Ecology and Biogeography.

18



753 Braysher, M. (1993). The need for a critical review of the impact of pest animals on Australia's

754 herpetofauna. In 'Herpetology in Australia: a diverse discipline'. (Eds D. Lunney and D. Ayers) p. 36.
755 (Royal Zoological Society of New South Wales: Mosman.)

756

757 Brooker, M. G. (1977). Some notes on the mammalian fauna of the western Nularbor Plain, Western
758 Australia. Western Australian Naturalist 14, 2-15.

759

760  Buckmaster, A. J. (2011) Ecology of the feral cat (Felis catus) in the tall forests of Far East Gippsland.
761  Ph.D. thesis. (University of Sydney: Sydney.)

762

763 Burnett, S. E. (2001) Ecology and conservation status of the northern spot-tailed quoll, Dasyurus

764  maculatus with reference to the future of Australia's marsupial carnivores. PhD. thesis. (James Cook
765  University: Townsville.)

766

767 Burnham, K. P. and Anderson, D. R. (2003) 'Model Selection and Multimodel Inference: A Practical
768 Information-Theoretic Approach.' (Springer: New York.)

769

770 Burrows, N. D., Algar, D., Robinson, A. D., Sinagra, J., Ward, B., and Liddelow, G. L. (2003). Controlling
771 introduced predators in the Gibson Desert of Western Australia. Journal of Arid Environments 55, 691-
772 713.

773

774  Cahill, K. (2005) Morphometrics, diet and aspects of disease, in Tasmanian feral and stray cats. B.Sc.
775 (Hons.) thesis. (University of Tasmania: Hobart.)

776

777 Catling, P. C. (1988). Similarities and contrasts in the diets of foxes, Vulpes vulpes, and cats, Felis catus,
778 relative to fluctuating prey populations and drought. Wildlife Research 15, 307-317.

779

780 Chapman, A.D. (2009). Numbers of living species in Australia and the world. (Australian Biological
781 Resources Study: Canberra.)

782

783 Chapple, D. G. (2003). Ecology, life-history, and behavior in the Australian scincid genus Egernia, with
784 comments on the evolution of complex sociality in lizards. Herpetological Monographs 17, 145-180.
785

786 Cogger, H., Dickman, C., Ford, H., Johnson, C., and Taylor, M. F. J. (2017). Australian animals lost to
787 bulldozers in Queensland 2013-15. WWF-Australia. (WWF-Australia: Sydney.)

788

789 Cogger, H., Ford, H., Johnson, C., Holman, J., and Butler, D. (2003). Impacts of land clearing on Australian
790  wildlife in Queensland. (World Wide Fund for Nature Australia: Brisbane.)

791

792  Cogger, H. G. (2014) 'Reptiles and amphibians of Australia.' Seventh edn. (CSIRO Publishing:

793  Collingwood.)

794

795  Coman, B. J. (1972). Helminth parasites of the dingo and feral dog in Victoria with some notes on the
796 diet of the host. Australian Veterinary Journal 48, 456-461.

797

798  Coman, B. J. and Brunner, H. (1972). Food habits of the feral house cat in Victoria. The Journal of Wildlife
799 Management 36, 848-853.

800

19



801
802
803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
836
837
838
839
840
841
842
843
844
845
846
847
848

Commonwealth of Australia (2015). Threatened species strategy. (Commonwealth of Australia:
Canberra.)

Corbett, L. K. (1995) 'The dingo in Australia and Asia.' (University of New South Wales Press: Sydney.)

Corbett, L., Corome, F., and Richards, G. (2003). Fauna survey of mine lease applications & National Park
reference areas, Christmas Island, August 2002. EWL Sciences Pty Ltd for Phosphate Resources Limited.
(Darwin.)

Corbett, L. K. (1995) 'The dingo in Australia and Asia.' (University of New South Wales Press: Sydney.)

Crawford, H. (2010) A comparison of the red fox (Vulpes vulpes) and feral cat (Felis catus) diets in the
south west region of Western Australia. Ph.D. thesis. (Murdoch University: Perth.)

Davies, W. and Prentice, R. (1980). The feral cat in Australia. Wildlife in Australia 17, 20-26.

Deller, M., Mills, H. R., Hamilton, N., and Algar, D. (2015). Diet of feral cats, Felis catus, on Dirk Hartog
Island. Journal of the Royal Society of Western Australia 98, 37-43.

Denny, E. A. (2005) Ecology of free-living cats exploiting waste disposal sites: diet, morphometrics,
population dynamics and population genetics. Ph.D. thesis. (University of Sydney: Sydney.)

Department of the Environment (2015). Threat abatement plan for predation by feral cats.
(Commonwealth of Australia: Canberra.)

Dickman, C.R., Wardle, G.M., Foulkes, J.N., and de Preu, N. (2014). Desert complex environments. In
'Biodiversity and environmental change.' (Eds. D. Lindenmayer, E. Burns, N. Thurgate and A. Lowe) pp.
379-438. (CSIRO Publishing: Collingwood.)

Doherty, T. S. (2015). Dietary overlap between sympatric dingoes and feral cats at a semiarid rangeland
site in Western Australia. Australian Mammalogy 37, 219-224.

Doherty, T. S., Davis, R. A., Etten, E. J. B., Algar, D., Collier, N., Dickman, C. R., Edwards, G., Masters, P.,
Palmer, R., and Robinson, S. (2015). A continental-scale analysis of feral cat diet in Australia. Journal of
Biogeography 42, 964-975. doi: doi:10.1111/jbi.12469.

Doherty, T. S., Dickman, C. R., Johnson, C. N., Legge, S. M., Ritchie, E. G., and Woinarski, J. C. Z. (2017).
Impacts and management of feral cats Felis catus in Australia. Mammal Review 47, 83-97. doi:
10.1111/mam.12080.

Doherty, T. S., Glen, A. S., Nimmo, D. G., Ritchie, E. G., and Dickman, C. R. (2016). Invasive predators and
global biodiversity loss. Proceedings of the National Academy of Sciences 113, 11261-11265. doi:
10.1073/pnas.1602480113.

Ehmann, H. F. W. and Cogger, H. G. (1985). Australia’s endangered herpetofauna: a review of criteria
and policies. In 'The Biology of Australasian Frogs and Reptiles'. (Eds G. C. Grigg, R. Shine, and H. F. W.
Ehmann) pp. 435-447. (Surrey Beatty and Sons with Royal Zoological Society of New South Wales:
Sydney.)

20



849
850
851
852
853
854
855
856
857
858
859
860
861
862
863
864
865
866
867
868
869
870
871
872
873
874
875
876
877
878
879
880
881
882
883
884
885
886
887
888
889
890
891
892
893
894
895
896

Evans, M. C. (2016). Deforestation in Australia: drivers, trends and policy responses. Pacific Conservation
Biology 22, 130-150.

Fielder, D. P., Limpus, D. J., and Limpus, C. J. (2015). Reproduction and population ecology of the
vulnerable western sawshelled turtle, Myuchelys bellii, in the Murray—Darling Basin, Australia. Australian
Journal of Zoology 62, 463-476. doi: http://dx.doi.org/10.1071/Z014070.

Fordham, D. A., Georges, A., and Brook, B. W. (2008). Indigenous harvest, exotic pig predation and local
persistence of a long-lived vertebrate: managing a tropical freshwater turtle for sustainability and
conservation. Journal of Applied Ecology 45, 52-62. doi: 10.1111/j.1365-2664.2007.01414 .x.

Fordham, D. A., Georges, A., Corey, B., and Brook, B. W. (2006). Feral pig predation threatens the
indigenous harvest and local persistence of snake-necked turtles in northern Australia. Biological
Conservation 133, 379-388.

Foulkes, J. (2002) The ecology and management of the common brushtail possum (Trichosurus
vulpecula) in central Australia. Ph.D. thesis. (University of Canberra: Canberra.)

Freeman, A., Thomson, S., and Cann, J. (2014). Elseya lavarackorum (White and Archer 1994) - Gulf
Snapping Turtle, Gulf Snapper, Riversleigh Snapping Turtle, Lavarack's Turtle. In '‘Conservation Biology of
Frshwater Turtles and Tortoises: a compilation project of the IUCN Tortoise and Freshwater Turtle
Specialist Group'. (Eds A. G. J. Rhodin, P. C. H. Pritchard, P. P. van Dijk, R. A. Saumure, K. A. Buhlmann, J.
B. Iverson, and R. A. Mittermeier) pp. 082.1-082.10. doi 10.3854/crm.5.082.lavarackorum.v1.2014

George, W. G. (1978). Domestic cats as density independent hunters and 'surplus' killers. Carnivore
Genetics Newsletter 3, 282-287.

Glen, A. S., Pennay, M., Dickman, C. R., Wintle, B. A., and Firestone, K. B. (2011). Diets of sympatric
native and introduced carnivores in the Barrington Tops, eastern Australia. Austral Ecology 36, 290-296.

Greenville, A.C., Wardle, G.M., Nguyen, V., and Dickman, C.R. (2016). Spatial and temporal synchrony in
reptile population dynamics in variable environments. Oecologia 182, 475-485.

Hansen, M. C., DeFries, R. S., Townshend, J. R. G., Carroll, M., Dimiceli, C., and Sohlberg, R. A. (2003).
Global percent tree cover at a spatial resolution of 500 m: first results of the MODIS vegetation
continuous fields algorithm. Earth Interactions 7, art10.

Hart, S. (1994) The diet of foxes (Vulpes vulpes) and feral cats (Felis catus) in the Flinders Ranges
National Park, South Australia. B.Sc. (Hons.) thesis. (University of Adelaide: Adelaide.)

Hayde, K. A. (1992) Ecology of the feral cat Felis catus on Great Dog Island. B.Sc. (Hons.) thesis.
(University of Tasmania: Hobart.)

Hohnen, R., Tuft, K., McGregor, H. W., Legge, S., Radford, . J., and Johnson, C. N. (2016). Occupancy of
the invasive feral cat varies with habitat complexity. PLoS ONE 11, e0152520.

21



897
898
899
900
901
902
903
904
905
906
907
908
909
910
911
912
913
914
915
916
917
918
919
920
921
922
923
924
925
926
927
928
929
930
931
932
933
934
935
936
937
938
939
940
941
942
943

Holden, C. and Mutze, G. (2002). Impact of rabbit haemorrhagic disease on introduced predators in the
Flinders Ranges, South Australia. Wildlife Research 29, 615-626.

Hubbs, E. L. (1951). Food habits of feral house cats in the Sacramento Valley. California Fish & Game 37,
177-189.

Hutchings, S. (2003). The diet of feral house cats (Felis catus) at a regional rubbish tip, Victoria. Wildlife
Research 30, 103-110.

Jackson, W. B. (1951). Food habits of Baltimore, Maryland, cats in relation to rat populations. Journal of
Mammalogy 32, 458-461.

Jarvis, A., Reuter, H. ., Nelson, A., and Guevara, E. (2008). Hole-filled SRTM for the globe Version 4,
available from the CGIAR-CSI SRTM 90m Database.)

Jessop, T. S., Gillespie, G., and Letnic, M. (2016). Examining multi-scale effects of the invasive fox on a
large varanid (Varanus varius White, 1790) mesopredator. In 'Interdisciplinary World Conference on
Monitor Lizards'. (Ed. M. Cota) pp. 221-236. (Institute for Research and Development, Suan Sunandha
Rajabhat University: Bangkok.)

Jessup, D.A. (2004). The welfare of feral cats and wildlife. Journal of the American Veterinary Medical
Association 225, 1377-1383

Johnston, M., Gigliotti, F., O’'Donoghue, M., Holdsworth, M., Robinson, S., Herrod, A., and Eklom, K.
(2012). Field assessment of the Curiosity® bait for management of feral cats in the semi-arid zone
(Flinders Ranges National Park). Technical Report Series no. 234. (Arthur Rylah Institute for
Environmental Research: Melbourne.)

Johnston, M., O’'Donoghue, M., Holdsworth, M., Robinson, S., Herrod, A., Eklom, K., Gigliotti, F., Bould,
L., and Little, N. (2013). Field assessment of the Curiosity® bait for managing feral cats in the Pilbara.

Technical Report Series no. 245. (Arthur Rylah Institute for Environmental Research: Melbourne.)

Jones, E. (1977). Ecology of the feral cat, Felis catus (L.), (Carnivora: Felidae) on Macquarie Island.
Australian Wildlife Research 4, 249-262.

Jones, E. and Coman, B. J. (1981). Ecology of the feral cat, Felis catus (L.), in south-eastern Australia I.
Diet. Australian Wildlife Research 8, 537-547.

Kays, R. W. and DeWan, A. A. (2004). Ecological impact of inside/outside house cats around a suburban
nature preserve. Animal Conservation 7, 273-283.

Kirkwood, R., Dann, P., and Belvedere, M. (2005). A comparison of the diets of feral cats Felis catus and
red foxes Vulpes vulpes on Phillip Island, Victoria. Australian Mammalogy 27, 89-93.

Kutt, A. S. (2011). The diet of the feral cat (Felis catus) in north-eastern Australia. Acta Theriologica 56,
157-169.

22



944
945
946
947
948
949
950
951
952
953
954
955
956
957
958
959
960
961
962
963
964
965
966
967
968
969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987
988
989
990
991

Kutt, A. S. (2012). Feral cat (Felis catus) prey size and selectivity in north-eastern Australia: implications
for mammal conservation. Journal of Zoology 287, 292-300.

Lapidge, S. J. and Henshall, S. (2001). Diet of foxes and cats, with evidence of predation on yellow-footed
rock-wallabies (Petrogale xanthopus celeris) by foxes in southwestern Queensland. Australian
Mammalogy 23, 47-51.

Lazenby, B. T. (2012) Do feral cats affect small mammals? A case study from the forests of southern
Tasmania. Ph.D. thesis. (University of Sydney: Sydney.)

Leahy, L., Legge, S. M., Tuft, K., McGregor, H., Barmuta, L., Jones, M. E., and Johnson, C. N. (2015).
Amplified predation after fire suppresses rodent populations in Australia’s tropical savannas. Wildlife
Research 42, 705-716.

Legge, S., Murphy, B. P., McGregor, H., Woinarski, J. C. Z., Augusteyn, J., Ballard, G., Baseler, M.,
Buckmaster, T., Dickman, C. R., Doherty, T., Edwards, G., Eyre, T., Fancourt, B., Ferguson, D., Forsyth, D.
M., Geary, W. L., Gentle, M., Gillespie, G., Greenwood, L., Hohnen, R., Hume, S., Johnson, C. N., Maxwell,
N., McDonald, P., Morris, K., Moseby, K., Newsome, T., Nimmo, D., Paltridge, R., Ramsey, D., Read, J.,
Rendall, A., Rich, M., Ritchie, E., Rowland, J., Short, J., Stokeld, D., Sutherland, D. R., Wayne, A. F.,
Woodford, L., and Zewe, F. (2017). Enumerating a continental-scale threat: how many feral cats are in
Australia? Biological Conservation 206, 293-303.

Limpus, C. and Reimer, D. (1994). The loggerhead turtle, Caretta caretta, in Queensland: a population in
decline. In 'Proceedings of the Australian Marine Turtle Conservation Workshop'. (Ed. R. James) pp. 39—
47. (Australian Nature Conservation Agency: Canberra.)

Loss, S. R., Will, T., and Marra, P. P. (2013). The impact of free-ranging domestic cats on wildlife of the
United States. Nature Communications 4, 1396.

Loyd, K. A. T., Hernandez, S. M., Carroll, J. P, Abernathy, K. J., and Marshall, G. J. (2013). Quantifying
free-roaming domestic cat predation using animal-borne video cameras. Biological Conservation 160,

183-189.

Maclean, M. (2007) Impact of domestic cat predation on bird and small mammal populations. Ph.D.
thesis. (University of Exeter: Exeter.)

Mahon, P. S. (1999) Predation by feral cats and red foxes and the dynamics of small mammal
populations in arid Australia. Ph.D. thesis. (University of Sydney: Sydney.)

Martin, G. R., Twigg, L. E., and Robinson, D. J. (1996). Comparison of the diet of feral cats from rural and
pastoral Western Australia. Wildlife Research 23, 475-484.

McGregor, H., Legge, S., Jones, M. E., and Johnson, C. N. (2015). Feral cats are better killers in open
habitats, revealed by animal-borne video. PLoS ONE 10, e0133915.

McGregor, H. W.,, Cliff, H. B., and Kanowski, J. (2016). Habitat preference for fire scars by feral cats in
Cape York Peninsula, Australia. Wildlife Research 43, 623-633.

23



992 Meiri, S. (2016). Small, rare and trendy: traits and biogeography of lizards described in the 21st century.
993  Journal of Zoology 299, 251-261.
994
995 Meiri, S. and Chapple, D. G. (2016). Biases in the current knowledge of threat status in lizards, and
996 bridging the ‘assessment gap’. Biological Conservation 204, 6-15.
997
998 Micheli-Campbell, M. A., Baumgartl, T., Booth, D. T., Campbell, H. A., Connell, M., and Franklin, C. E.
999 (2013). Selectivity and repeated use of nesting sites in a freshwater turtle. Herpetologica 69, 383-396.
1000
1001 Mifsud, G. and Woolley, P. A. (2012). Predation of the Julia Creek dunnart (Sminthopsis douglasi) and
1002  other native fauna by cats and foxes on Mitchell grass downs in Queensland. Australian Mammalogy 34,
1003  188-195.
1004
1005 Molsher, R., Newsome, A., and Dickman, C. (1999). Feeding ecology and population dynamics of the
1006  feral cat (Felis catus) in relation to the availability of prey in central-eastern New South Wales. Wildlife
1007 Research 26, 593-607.
1008
1009 Molsher, R. L., Gifford, E. J., and Mcllroy, J. C. (2000). Temporal, spatial and individual variation in the
1010  diet of red foxes (Vulpes vulpes) in central New South Wales. Wildlife Research 27, 593-601.
1011
1012 Molsher, R. L., Newsome, A. E., Newsome, T. M., and Dickman, C. R. (2017). Mesopredator
1013 management: effects of red fox control on the abundance, diet and use of space by feral cats. PLoS ONE
1014 12, e168460.
1015
1016 Moore, D., Kearney, M. R., Paltridge, R., McAlpin, S., and Stow, A. (2018). Feeling the pressure at home:
1017 Predator activity at the burrow entrance of an endangered arid-zone skink. Austral Ecology 43, 102-109.
1018
1019 Morton, S. R. and James, C. D. (1988). The diversity and abundance of lizards in arid Australia: a new
1020 hypothesis. The American Naturalist 132, 237-256.
1021
1022 Moseby, K. E., Hill, B. M., and Read, J. L. (2009). Arid Recovery — a comparison of reptile and small
1023 mammal populations inside and outside a large rabbit, cat and fox-proof exclosure in arid South
1024  Australia. Austral Ecology 34, 156-169.
1025
1026 Muir, B. G. (1982). Cats in Western Australian national parks. Australian Ranger Bulletin 2, 8.
1027
1028 Nielsen, T. P. and Bull, C. M. (2016). Impact of foxes digging for the pygmy bluetongue lizard (Tiliqua
1029  adelaidensis). Transactions of the Royal Society of South Australia 140, 228-233.
1030
1031 O'Connell, G. J. (2010) The diet of feral cats (Felis catus) in the Fitzgerald River National Park, south-
1032 western Australia. B.Sc. (Hons.) thesis. (University of Western Australia: Perth.)
1033
1034 Oliver, P. M., Adams, M., Lee, M. S. Y., Hutchinson, M. N., and Doughty, P. (2009). Cryptic diversity in
1035  vertebrates: molecular data double estimates of species diversity in a radiation of Australian lizards
1036  (Diplodactylus, Gekkota). Proceedings of the Royal Society of London B: Biological Sciences 276, 2001-
1037  2007.
1038

24



1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086

Oliver, P. M., Laver, R. J., De Mello Martins, F., Pratt, R. C., Hunjan, S., and Moritz, C. (2017). A novel
hotspot of vertebrate endemism and an evolutionary refugium in tropical Australia. Diversity and
Distributions 23, 53-66.

Olsson, M., Wapstra, E., Swan, G., Snaith, E., Clarke, R., and Madsen, Y. (2005). Effects of long-term fox
baiting on species composition and abundance in an Australian lizard community. Austral Ecology 30,
899-905.

Palmer, R. A. (1995). Diet of the red fox (Vulpes vulpes) in south-western Queensland. The Rangeland
Journal 17, 99-108.

Paltridge, R. (2002). The diets of cats, foxes and dingoes in relation to prey availability in the Tanami
Desert, Northern Territory. Wildlife Research 29, 389-403.

Paltridge, R., Gibson, D., and Edwards, G. (1997). Diet of the feral cat (Felis catus) in central Australia.
Wildlife Research 24, 67-76.

Paltridge, R., Johnston, A., Fitzpatrick, S., and Goodman, C. (2016). Reversing the decline of mammals in
northern Australia: response of native mammals to cat management on the Pellew Islands 2011-2015.
(Desert Wildlife Surveys: Alice Springs.)

Parmalee, P. W. (1953). Food habits of the feral house cat in east-central Texas. Journal of Wildlife
Management 17, 375-376.

Paton, D. (1990). Domestic cats and wildlife: results from initial questionnaire. Bird Observer 696, 34-35.

Paton, D. C. (1991). Loss of wildlife to domestic cats. In 'The impact of cats on native wildlife'. (Ed. C.
Potter) pp. 64-69. (Australian National Parks & Wildlife Service: Canberra.)

Paton, D. C. (1993). Impacts of domestic and feral cats on wildlife. In 'Cat Management Workshop
Proceedings — 1993". (Eds G. Siepen and C. Owens) pp. 9-15. (Queensland Department of Environment
and Heritage: Brisbane.)

Pavey, C. R., Eldridge, S. R., and Heywood, M. (2008). Population dynamics and prey selection of native
and introduced predators during a rodent outbreak in arid Australia. Journal of Mammalogy 89, 674-

683.

Pedler, R. D. and Lynch, C. E. (2016). An unprecedented irruption and breeding of Flock Bronzewings
Phaps histrionica in central South Australia. Australian Field Ornithology 33, 1-13.

Pianka, E. R. (1969). Habitat specificity, speciation, and species density in Australian desert lizards.
Ecology 50, 498-502.

Pianka, E. R. (1981). Diversity and adaptive radiations of Australian desert lizards. In 'Ecological
biogeography of Australia'. (Ed. A. Keast) pp. 1377-1392. (W. Junk: The Hague.)

Pianka, E. R. (1989). Desert lizard diversity: additional comments and some data. American Naturalist
134, 344-364.

25



1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134

Powney, G. D., Grenyer, R., Orme, C. D. L., Owens, I. P. F., and Meiri, S. (2010). Hot, dry and different:
Australian lizard richness is unlike that of mammals, amphibians and birds. Global Ecology and
Biogeography 19, 386-396.

Read J. L. and Bedford, G. (1991). The distribution and ecology of the Pygmy Copperhead Snake
(Austrelaps labialis). Herpetofauna 21, 1-6.

Read, J. and Bowen, Z. (2001). Population dynamics, diet and aspects of the biology of feral cats and
foxes in arid South Australia. Wildlife Research 28, 195-203.

Read, J. L. and Scoleri, V. (2015). Ecological implications of reptile mesopredator release in arid South
Australia. Journal of Herpetology 49, 64-69.

Read, J.L., Kovac, K.-J., Brook, B.W., and Fordham, D.A. (2012). Booming during a bust: asynchronous
population responses of arid zone lizards to climatic variables. Acta Oecologica 40, 51-61.

Risbey, D. A., Short, J., and Calver, M. C. (1999). The impact of cats and foxes on the small vertebrate
fauna of Heirisson Prong, Western Australia. |. Exploring potential impact using diet analysis. Wildlife
Research 26, 621-630.

Robley, A., Howard, K., Lindeman, M., Cameron, E., Jardine, A., and Hiscock, D. (2016). The effectiveness
of short-term fox control in protecting a seasonally vulnerable species, the Eastern Long-necked Turtle
(Chelodina longicollis). Ecological Management & Restoration 17, 63-69.

Roll, U., Feldman, A., Novosolov, M., Allison, A., Bauer, A.M., Bernard, R., B6hm, M., Castro-Herrera, F.,
Chirio, L., Collen, B., Cioli, G.R., Dabool, L., Das, I., Doan, T.M., Grismer, L.L., Hoogmoed, M., Itescu, Y.,
Kraus, F., LeBreton, M., Lewin, A., Martins, M., Maza, E., Meirte, D., Nagy, Z.T., Nogueira, C.d.C.,
Pauwels, 0.S.G., Pincheira-Donoso, D., Powney, G.D., Sindaco, R., Tallowin, O.J.S., Torres-Carvajal, O.,
Trape, J.-F., Vidan, E., Uetz, P., Wagner, P., Wang, Y., Orme, C.D.L., Grenyer, R., and Meiri, S. (2017). The
global distribution of tetrapods reveals a need for targeted reptile conservation. Nature Ecology &
Evolution 1, 1677-1682.

Rosauer, D. F., Blom, M. P. K., Bourke, G., Catalano, S., Donnellan, S., Gillespie, G., Mulder, E., Oliver, P.
M., Potter, S., and Pratt, R. (2016). Phylogeography, hotspots and conservation priorities: an example
from the Top End of Australia. Biological Conservation 204, 83-93.

Saunders, D. A. (1991). The effect of land clearing on the ecology of Carnaby's Cockatoo and the inland
Red-tailed Black-Cockatoo in the wheatbelt of Western Australia. Acta XX Congressus Internationalis
Ornithologici 1, 658-665.

Schwarz, E. (1995) Habitat use in a population of mainland Tasmanian feral cats, Felis catus. Grad.Dip.
(Hons.) thesis. (University of Tasmania: Hobart.)

Smith, M. J., Cogger, H., Tiernan, B., Maple, D., Boland, C., Napier, F., Detto, T., and Smith, P. (2012). An

oceanic island reptile community under threat: the decline of reptiles on Christmas Island, Indian Ocean.
Herpetological Conservation and Biology 7, 206-218.

26



1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182

Spencer, E. E., Crowther, M. S., and Dickman, C. R. (2014). Diet and prey selectivity of three species of
sympatric mammalian predators in central Australia. Journal of Mammalogy 95, 1278-1288.

Spencer, E. E., Newsome, T. M., and Dickman, C. R. (2017). Prey selection and dietary flexibility of three
species of mammalian predator during an irruption of non-cyclic prey. Royal Society Open Science 4. doi:
10.1098/rs0s.170317.

Spencer, R.-J. (2002). Experimentally testing nest site selection: fitness trade-offs and predation risk in
turtles. Ecology 83, 2136-2144.

Spencer, R.-J. and Thompson, M. B. (2005). Experimental analysis of the impact of foxes on freshwater
turtle populations. Conservation Biology 19, 845-854.

Stokeld, D., Gentles, T., Young, S., Hill, B., Fisher, A., Woinarski, J., and Gillespie, G. (2016). Experimental
evaluation of the role of feral cat predation in the decline of small mammals in Kakadu National Park.
(NT Department of Land Resource Management: Berrimah.)

Strong, B. W. and Low, W. A. (1983). Some observations of feral cats Felis catus in the southern
Northern Territory. Technical Report 9. (Conservation Commission of the Northern Territory,: Alice
Springs.)

Sutherland, D. R., Glen, A. S., and Paul, J. (2011). Could controlling mammalian carnivores lead to
mesopredator release of carnivorous reptiles? Proceedings of the Royal Society of London B: Biological
Sciences 278, 641-648.

Sweet, S. S. (2007). Comparative spatial ecology of two small arboreal monitors in northern Australia. In
'Advances in Monitor Research IlI'. (Eds H.-G. Horn, W. Boehme, and U. Krebs) pp. 378-402. (Edition
Chimaira: Rheinbach.)

Tidemann, C. R., Yorkston, H. D., and Russack, A. J. (1994). The diet of cats, Felis catus, on Christmas
Island, Indian Ocean. Wildlife Research 21, 279-286.

Triggs, B., Brunner, H., and Cullen, J. M. (1984). The food of fox, dog and cat in Croajingalong National
Park, south-eastern Victoria. Australian Wildlife Research 11, 491-499.

Trueman, P. (1991) The impact of domestic and semi-domestic cats on the wildlife of southern
Tasmania. B.Sc. (Hons.) thesis. (University of Tasmania: Hobart.)

van Herk, P. (1980) A dietary study of the feral cat, Felis catus, in a rural environment with emphasis on
its ecology. B.Nat.Res. thesis. (University of New England: Armidale.)

Watson, K. (2006) Aspects of the history, home range and diet of the feral cat (Felis catus) in the
Perisher Range resort area of Kosciuszko National Park, New South Wales. M.Sc. thesis. (University of
Sydney: Sydney.)

Whitaker, P. B. and Shine, R. (2000). Sources of mortality of large elapid snakes in an agricultural

landscape. Journal of Herpetology 34, 121-128.

27



1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215

1216

Whytlaw, P. A., Edwards, W., and Congdon, B. C. (2013). Marine turtle nest depredation by feral pigs
(Sus scrofa) on the Western Cape York Peninsula, Australia: implications for management. Wildlife
Research 30, 377-384.

Woinarski, J.C.Z. (2018) The extent and adequacy of monitoring for Australian threatened reptile
species. In 'Monitoring threatened species and ecological communities '. (Eds. S Legge, DB Lindenmayer,
NM Robinson, BC Scheele, DM Southwell and BA Wintle) pp. 69-84. (CSIRO Publishing: Clayton.)

Woinarski, J. C. Z., Burbidge, A. A., and Harrison, P. L. (2015). The ongoing unravelling of a continental
fauna: decline and extinction of Australian mammals since European settlement. Proceedings of the
National Academy of Sciences 15, 4531-4540.

Woinarski, J. C. Z., Murphy, B. P., Legge, S. M., Garnett, S. T., Lawes, M. J., Comer, S., Dickman, C. R.,
Doherty, T. S., Edwards, G., Nankivell, A., Paton, D., Palmer, R., and Woolley, L. A. (2017a). How many
birds are killed by cats in Australia? Biological Conservation 214, 76-87.

Woinarski, J. C. Z., South, S. L., Drummond, P., Johnston, G. R., and Nankivell, A. (in press). The diet of
the feral cat (Felis catus), red fox (Vulpes vulpes) and dog (Canis familiaris) over a three-year period at
Witchelina Reserve, in arid South Australia. Australian Mammalogy.

Woinarski, J. C. Z., Woolley, L. A., Garnett, S. T., Legge, S. M., Murphy, B. P., Lawes, M. J., Comer, S.,
Dickman, C. R., Doherty, T. S., Edwards, G., Nankivell, A., Palmer, R., and Paton, D. (2017b). Compilation
and traits of Australian bird species killed by cats. Biological Conservation 216, 1-9.

Wysong, M. L. (2016) Predator ecology in the arid rangelands of Western Australia: spatial interactions
and resource competition between an apex predator, the dingo Canis dingo, and an introduced

mesopredator, the feral cat Felis catus. (University of Western Australia: Perth.)

Yip, S. J. S., Rich, M., and Dickman, C. R. (2015). Diet of the feral cat, Felis catus, in central Australian
grassland habitats during population cycles of its principal prey. Mammal Research 60, 39-50.

28



1217

1218
1219

1220
1221

1222
1223
1224
1225
1226
1227

Mean annual rainfall

! 2500 mm 0 ""=b
100 mm @

Figure 1. Occurrence of cat dietary studies collated in this study. There are 89 studies in natural
vegetation (76 on the Australian mainland, three in Tasmania and 10 on smaller islands, including
Macquarie and Christmas Islands, not shown on map). There are another six studies in highly modified
environments (such as rubbish dumps). The map background shows mean annual rainfall (Australian
Bureau of Meteorology, 2016). The dashed line indicates the Tropic of Capricorn.
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Figure 2. Variation in the frequency of reptiles in cat samples in relation to (a) mean annual rainfall and

(b) mean annual temperature in Australia. Observations from the mainland, comprising Tasmania and
greater Australian mainland, are indicated by filled circles, while those from islands smaller than
Tasmania (64,519 km?) are indicated by unfilled circles. Regression lines represent the predictions of
generalised linear models (quasibinomial errors), with 95% confidence intervals.
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Figure 3. Model projections of (a) the frequency of reptiles in cat diets, and (b) the number of reptiles

killed by cats each year, in natural environments throughout Australia. For (a) predictor variables in the

regression model are: mean annual rainfall; mean annual temperature; tree cover; and ruggedness,

weighted according to Akaike weights (w;) for the candidate models (Table 2). The dashed lines indicate

the Tropic of Capricorn.
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Figure 4. The modelled relationship between the number of individual reptiles in those samples

containing reptiles and the frequency (incidence) of reptiles in cat dietary samples, according to a linear

least-squares regression model of the form: log (individuals — 1) ~ frequency.
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Figure 5. Uncertainty in (a) the total number of reptiles eaten, and (b) the number of reptiles eaten by
each feral cat, based on bootstrapping of the dataset 20,000 times. At the top of each panel is the mean
(filled circle) and 95% confidence bounds (lines). In (a), this is shown separately for analyses with cat
density observations from wet periods, dry—average periods, and including all observations (wet and
dry—average) (as defined in Legge et al. 2017).
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Table 1. Collation of accounts of the frequency of reptiles in the diet of feral cats in Australia (limited to those studies with >10 samples). N — sample size;
NG - relevant information not given in source; ‘island’ indicates island smaller than Tasmania. Abbreviations for Australian jurisdictions: NSW New South

Wales; NT Northern Territory; Qld Queensland; SA South Australia; Tas Tasmania; Vic Victoria; WA Western Australia.

Location % frequency % native Mean no. of Sample Site type Source

of occurrence  reptiles /all individual reptiles type

of reptiles in reptiles in in samples with

diet (N) diet reptiles
Kanandah, Nullarbor, WA 42.1% (76) 100% NG stomachs mainland, natural Algar and Friend (1995)
Purple Downs, SA 100% (14) 100% NG stomachs mainland, natural Bayly (1976)
Farina, SA 55.0% (21) NG NG stomachs mainland, natural Bayly (1978)
Wedge Island, Tas. 1.5% (527) 100% NG scats island, natural Beh (1995)
East Gippsland, Vic 4.5% (22) NG NG scats mainland, natural Buckmaster (2011)
Wet Tropics, Qld 0% (123) NG NG scats mainland, natural Burnett (2001)
Gibson Desert, WA 42.1% (19) NG NG scats mainland, natural Burrows et al. (2003)
Various sites, Tas. 8.8% (45) NG NG stomachs mainland, natural Cahill (2005)
Yathong, NSW 30.1% (112) 100% NG stomachs mainland, natural Catling (1988)
Collation across many sites, 2.5% (128) NG NG stomachs mainland, natural Coman and Brunner (1972)
Vic.
Kakadu, NT 8.0% (49) NG NG scats mainland, natural Corbett (1995)
Erldunda, NT 55.3% (38) NG NG stomachs mainland, natural Corbett (1995)
Christmas Island 3.3% (92) NG NG scats island, natural Corbett et al. (2003)
SW Wheatbelt, WA 10.3% (39) NG NG stomachs mainland, natural Crawford (2010)
Ningaloo/Cape Range, WA 40% (10) 100% 3.00 stomachs mainland, natural F. Delanzy, T. Thomson and M.

Vanderklift (unpubl.)

Dirk Hartog Island 71.4% (14) 100% NG stomachs island, natural Deller et al. (2015)



Location % frequency % native Mean no. of Sample Site type Source

of occurrence  reptiles /all individual reptiles type

of reptiles in reptiles in in samples with

diet (N) diet reptiles
Oberon, NSW [natural area] 12.1% (33) NG NG scats mainland, natural Denny (2005)
Oberon, NSW [rubbish 8.3% (48) NG NG scats mainland, modified Denny (2005)
dump]
Tibooburra, NSW [natural 45.8% (144) NG NG scats mainland, natural Denny (2005)
area]
Tibooburra, NSW [rubbish 46.2% (119) NG NG scats mainland, modified  Denny (2005)
dump]
Dwellingup, WA 7.1% (14) NG NG stomachs mainland, natural C. Dickman (unpubl.)
Katherine - NT 41.4% (29) 100% 2.75 stomachs mainland, natural C. Dickman (unpubl.)
Kellerberrin - Durokoppin, 10.4% (48) 100% 1.20 stomachs mainland, natural C. Dickman (unpubl.)
WA
Mt Isa - Cloncurry, Qld 46.2% (26) 100% 2.17 stomachs mainland, natural C. Dickman (unpubl.)
Rottnest Island, WA 21.9% (32) 100% 1.14 scats island, natural C. Dickman (unpubl.)
Charles Darwin Reserve, 46.3% (123) NG NG scats mainland, natural Doherty (2015)
WA
Burt Plain NT 36.4% (33) 100% NG stomachs mainland, natural G. Edwards (unpubl.)
Daly Basin bioregion, NT 18.2% (11) 100% NG stomachs mainland, natural G. Edwards (unpubl.)
Finke bioregion, NT 34.8% (23) 100% NG stomachs mainland, natural G. Edwards (unpubl.)
Great Sandy Desert, NT 25.0% (16) 100% NG stomachs mainland, natural G. Edwards (unpubl.)
Hamilton Downs, NT 72.7% (187) NG NG scats mainland, natural G. Edwards (unpubl.)
MacDonnell Ranges, NT 23.9% (109) 100% NG stomachs mainland, natural G. Edwards (unpubl.)
Mitchell Grass Downs, NT 17.7% (192) 100% NG stomachs mainland, natural G. Edwards (unpubl.)
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Location % frequency % native Mean no. of Sample Site type Source

of occurrence  reptiles /all individual reptiles type

of reptiles in reptiles in in samples with

diet (N) diet reptiles
Pine Creek bioregion, NT 7.1% (14) 100% NG stomachs mainland, natural G. Edwards (unpubl.)
Tanami, NT 18.0% (61) 100% NG stomachs mainland, natural G. Edwards (unpubl.)
Irving Creek & Hale River, 11.4% (35) NG NG scats mainland, natural Foulkes (2002)
NT
Barrington Tops, NSW 2.0% (49) NG NG scats mainland, natural Glen et al. (2011)
Flinders Ranges, SA 14.0% (50) NG NG stomachs mainland, natural Hart (1994)
Great Dog Island, Tas 51.6% (91) 100% NG scats island, natural Hayde (1992)
Flinders Ranges, SA (prior 15.2% (70) 100% NG stomachs mainland, natural Holden and Mutze (2002)
to rabbit control)
Flinders Ranges, SA (post 13.1% (288) NG NG stomachs mainland, natural Holden and Mutze (2002)
rabbit control)
Anglesea, Vic 0.6% (159) NG NG scats mainland, modified  Hutchings (2003)
Karijini NP, WA 17.0% (88) NG NG scats mainland, natural Johnston et al. (2013)
Flinders Ranges, SA 8.0% (60) NG NG scats mainland, natural Johnston et al. (2012)
Flinders Ranges, SA 29.2% (24) NG 1.29 stomachs mainland, natural Johnston et al. (2012)
Macquarie Island, Tas 0% (41) NG NG stomachs island, natural Jones (1977)
Macquarie Island, Tas 0% (756) NG NG scats island, natural Jones (1977)
Mallee, Vic 13.0% (131) NG NG stomachs mainland, natural Jones and Coman (1981)
Kinchega NP, NSW 28.0% (65) NG NG stomachs mainland, natural Jones and Coman (1981)
Eastern Highlands, Vic 3.0% (117) NG NG stomachs mainland, natural Jones and Coman (1981)
Phillip Island, Vic 5.0% (277) NG NG stomachs island, natural Kirkwood et al. (2005)
Inland NE Qld 63.0% (169) 100% 2.61 stomachs mainland, natural Kutt (2011)
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Location % frequency % native Mean no. of Sample Site type Source

of occurrence  reptiles /all individual reptiles type

of reptiles in reptiles in in samples with

diet (N) diet reptiles
Lambert station, SW Qld 18.0% (49) NG NG stomachs mainland, natural Lapidge and Henshall (2001)
Mt Field and Tasman 0% (27) NG NG stomachs mainland, natural Lazenby (2012)
Peninsula, Tas
Piccaninny Plains, Qld 72.2% (18) NG 1.77 stomachs mainland, natural McGregor et al. (2016)
northern Simpson Desert, 57.3% (377) NG NG scats mainland, natural Mahon (1999)
Qld
‘Pastoral’ (mostly Pilbara 44.0% (50) 100% NG stomachs mainland, natural Martin et al. (1996)
and Murchison), WA
‘Rural’ (mostly wheatbelt), 0% (31) NG NG stomachs mainland, natural Martin et al. (1996)
WA
Mitchell grass downs, Qld 50.3% (187) 100% 1.96 stomachs mainland, natural Mifsud and Woolley (2012)
Lake Burrendong, NSW 3.4% (600) NG NG scats mainland, natural Molsher et al. (1999)
Fitzgerald NP, WA 19.5% (41) NG NG stomachs mainland, natural O'Connell (2010)
Blackall, Qld 46.7% (30) 100% NG stomachs mainland, natural R. Palmer (unpubl.)
Davenport Downs, Qld 42.9% (184) 100% 1.93 scats & mainland, natural R. Palmer (unpubl.)

stomachs
Denham Dump, WA 45.3% (53) NG NG scats mainland, modified  R. Palmer (unpubl.)
Diamantina Lakes, Qld 56.0% (257) 100% NG scats & mainland, natural R. Palmer (unpubl.)
stomachs

Great Western Woodlands, 36.4% (11) 100% NG scats mainland, natural R. Palmer (unpubl.)
WA
Inglewood, Qld 4.5% (22) 100% NG scats mainland, natural R. Palmer (unpubl.)
Monkey Mia, WA 42.1% (19) 100% NG scats mainland, modified  R. Palmer (unpubl.)



Location % frequency % native Mean no. of Sample Site type Source

of occurrence  reptiles /all individual reptiles type

of reptiles in reptiles in in samples with

diet (N) diet reptiles
Muncoonie Lakes, 18.5% (27) 100% NG scats mainland, natural R. Palmer (unpubl.)
Birdsville, QLD
Mulyungarie, SA 35.0% (40) NG 2.21 stomachs mainland, natural R. Palmer (unpubl.)
North Kimberley, WA 21.1% (19) 100% NG scats mainland, natural R. Palmer (unpubl.)
Offham, SW Qld 43.5% (23) 100% 2.00 stomachs mainland, natural R. Palmer (unpubl.)
Pannawonica, WA 38.5% (13) 100% NG scats mainland, natural R. Palmer (unpubl.)
Kintore, NT 62.9% (70) NG NG scats mainland, natural Paltridge (2002)
Tennant Creek (Tanami 72.4% (76) NG NG scats mainland, natural Paltridge (2002)
Desert), NT
Barkly Tablelands, NT 17.0% (c*) NG NG stomachs mainland, natural Paltridge et al. (1997)
Tanami, NT 20.0% (b*) NG NG stomachs mainland, natural Paltridge et al. (1997)
Watarrka, NT 23.0% (a*) NG NG stomachs mainland, natural Paltridge et al. (1997)
West (Pellew) Island, NT 54.5% (11) NG 3.50 scats island, natural Paltridge et al. (2016)
Simpson Desert, NT 9.1% (44) NG NG scats mainland, natural Pavey et al. (2008)
Roxby Downs, SA 32.0(127) NG NG stomachs mainland, natural Pedler and Lynch (2016)
Roxby Downs, SA 29.4% (360) 100% 2.62 stomachs mainland, natural Read and Bowen (2001)
Heirisson Prong, WA 13.8% (109) NG NG stomachs mainland, natural Risbey et al. (1999)
Sandford, Tas 8.5% (47) NG NG scats mainland, natural Schwarz (1995)
Simpson Desert, Qld 33.0% (42) NG NG scats mainland, natural Spencer et al. (2014)
Kakadu, NT 4.8% (84) NG NG scats mainland, natural Stokeld et al. (2016)
Darwin, NT [urban/rural] 5.6% (18) 100% 1.00 stomachs mainland, modified D. Stokeld (unpubl.)
Kakadu/Wardekken, NT 34.8% (23) 100% 1.63 stomachs mainland, natural D. Stokeld (unpubl.)
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Location % frequency % native Mean no. of Sample Site type Source
of occurrence  reptiles /all individual reptiles type
of reptiles in reptiles in in samples with
diet (N) diet reptiles
Top End, NT 40.0% (10) 100% 2.50 stomachs mainland, natural D. Stokeld (unpubl.)
Southern NT 54.5% (22) 100% 1.42 stomachs mainland, natural Strong and Low (1983)
Christmas Island 31.0% (93) NG NG scats & island, natural Tidemann et al. (1994)
stomachs
Croajingalong, Vic 23.0% (48) NG NG scats mainland, natural Triggs et al. (1984)
Armidale, NSW 42.3% (26) 100% 4.09 scats mainland, natural van Herk (1980)
Kosciuszko, NSW 5.9% (17) NG NG scats & mainland, natural Watson (2006)
stomachs
Witchelina, SA 63.1% (404) 100% 3.05 stomachs mainland, natural Woinarski et al. (in press)
Matuwa (Lorna Glen), WA 26.4% (337) NG NG scats mainland, natural Wysong (2016)
Western Qld (‘boom’ 23.0% (152) 100% 1.46 stomachs mainland, natural Yip et al. (2015)
period)
Western Qld (‘bust’ period)  60.0% (35) 100% 2.90 stomachs mainland, natural Yip et al. (2015)

Footnote: *sample sizes not given for separate areas in text, but a+b+c=390.
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Table 2. Models explaining variation in frequency of reptiles in cat diets in natural environments throughout Australia, and the results of the model
selection procedure. The models are shown ranked in ascending order of the model selection criterion, AQAIC,, which is the difference between the
model’s QAIC, value and the minimum AIC, value in the candidate set. w; is the Akaike weight, or the probability of the model being the best in the

candidate set. Models which are well-supported relative to the null model (within 2 QAIC, units) are shaded grey; models with limited support (AQAIC, > 5),

or lower support than the null model, are not included in the table.

Model AQAIC, w; R?

~ logyg (rainfall) + temperature 0.0 0.29 0.56
~ logyg (rainfall) * temperature 1.5 0.14 0.57
~ logyg (rainfall) + temperature + tree cover 2.1 0.10 0.56
~ logyg (rainfall) + temperature + ruggedness 2.3 0.09 0.56
~ island size index + logy, (rainfall) + temperature 2.3 0.09 0.56
~ logyg (rainfall) * temperature + tree cover 3.7 0.05 0.57
~ logyg (rainfall) * temperature + ruggedness 3.8 0.04 0.57
~ island size index + logy, (rainfall) * temperature 3.8 0.04 0.57
~ island size index + log,, (rainfall) + temperature + tree cover 4.4 0.03 0.56
~ logyg (rainfall) + temperature + tree cover + ruggedness 4.4 0.03 0.56
~ island size index + logy, (rainfall) + temperature + ruggedness 4.6 0.03 0.56
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Table 3. Percentage of all reptiles identified in cat dietary samples by reptile family for studies reporting the identity and numbers of all reptiles consumed
by feral cats. ‘Freq.Occ.” is the % of cat samples that contained reptiles. ‘No. reptiles’ is the total number of reptile individuals reported in cat dietary
samples in the study. Reptile families: Geckoes (Carphodactylidae, Diplodactylidae, Gekkonidae); Pygop. (Pygopodidae); Agam. (Agamidae); Scinc.
(Scincidae); Varan. (Varanidae); Typhl. (Typhlopidae); Colub. (Colubridae); Boid. (Boidae); Elap. (Elapidae). Note that none of the listed studies included
crocodiles, marine or freshwater turtles, or file-snakes as cat dietary items.

Location Source Freq.Occ. No. reptiles Geckoes Pygop. Agam. Scinc. Varan. Typhl. Colub. Boid. Elapid.
Wedge Island, Tas Beh (1995) 1.5 8 0 0 0 100 0 0 0 0 0
Ningaloo/Cape Range, Delanzy, Thompson & 40.0 12 66.7 8.3 0 8.3 16.7 0 0 0 0
WA Vanderkift (unpubl.)

Mt Isa, Qld Dickman (unpubl) 46.2 26 11.5 3.8 30.8 34.6 0 3.8 0 0 15.4
Katherine - VRD, NT Dickman (unpubl) 41.4 33 39.4 6.1 3 455 0 0 0 3
Rottnest Island, WA Dickman (unpubl) 21.9 10 10 0 70 0 0 0 20
KeIIerberri.n - Dickman (unpubl) 10.4 6 0 0 33.3  66.7 0 0 0 0 0
Durokoppin, WA

Dwellingup, WA Dickman (unpubl) 7.1 1 0 0 0 100 0 0 0 0 0
Great Dog Island, Tas Hayde (1992) 51.6 47 0 0 0 93.6 0 0 0 0 6.4
Flinders Ranges, SA Johnston et al. (2012) 29.2 9 0 0 0 100 0 0 0 0

Phillip 1., Vic Kirkwood et al. (2005) 5.0 20 0 0 0 100 0 0 0 0

Inland NE Qld Kutt (2011) 63.0 277 35.7 2.2 343 155 51 0 0 0.4 6.9
Picanniny Plains, Qld McGregor et al. (2016) 72.2 23 8.7 0 21.7 73.9 0 0 0 0 0
Mitchell grass downs, Qld Mifsud & Woolley (2012) 50.3 131 9.2 2.3 519 20.6 2.3 0 0 13.7
Offham, Qld Palmer (unpubl.) 43.5 20 30.0 0 15.0 45.0 5.0 0 0 0 5.0
Blackall, Qld Palmer (unpubl.) 46.7 27 63.0 0 18.5 3.7 0 0 0 0 14.8
Mulyungarie, Qld Palmer (unpubl.) 35.0 31 54.8 0 16.1 3.2 0 0 0 12.9
West (Pellew) Island, NT  Paltridge et al. (2016) 54.5 21 9.5 0 33.3 47.6 0 0 4.8 0 4.8
Roxby Downs, SA Read & Bowen (2001) 29.4 305 21.6 0.7 249 456 3.3 2.3 0 0 1.6
Heirisson Prong, WA Risbey et al. (1999) 13.8 15 33.3 0 33.3 333 0 0
Armidale, NSW van Herk (1980) 423 25 12 0 4 84 0 0
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Witchelina, SA Woinarski et al. (in press) 63.1 442 17.4 1.6 34.8 30.5 5.7 3.8 0.2 5.9
We.stern Qld (boom Yip et al. (2015) 23.0 50 8 2 60 22 2 0 0 6
period)

We.stern Qld (bust Yip et al. (2015) 60.0 54 13 3.7 31.5 333 37 0 0 14.8
period)

Total individuals 1588 342 25 481 555 55 28 2 99
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Table 4. Australian studies reporting the frequency (%) of reptiles in the diet of cats and co-occurring mammalian predators. Studies are included only
where at least 10 samples were reported for cats and at least one other predator. The sample size is given in parentheses.

Co-occurring predators Location Source

Feral cat Fox Dog/dingo Spotted-tailed Quoll

55.0 (21) 10.7 (29) Farina, SA Bayly (1978)

0(123) 1.5 (282) 2.2 (1252) Wet Tropics, Qld Burnett (2001)

42.1(19) 41.0 (22) Gibson Desert, WA Burrows et al. (2003)
30.1(112) 23.3 (288) Yathong, NSW Catling (1988)

55.3 (38) 11.4 (44) 11.9 (285) Erldunda, NT Corbett (1995)
46.3 (123) 5.4 (37) Charles Darwin reserve, WA Doherty (2015)

11.4 (35) 0(26) 5.5(310) Irving Creek & Hale River, NT Foulkes (2002)

2.0 (49) 12.6 (95) 2.9 (68) 5.6 (168) Barrington Tops, NSW Glen et al. (2011)

14.0 (50) 1.7 (105) Flinders Ranges, SA Hart (1994)
13.1 (288) 9.5 (774) Flinders Ranges, SA (post rabbit  Holden and Mutze (2002)

control)

17.0(88) 46.6 (73) Karijini NP, WA Johnston et al. (2013)
3.0(117) 6.0 (166) Eastern Highlands, Vic Coman (1972); Jones and Coman (1981)
5.0 (277) 0(147) Phillip Island, Vic Kirkwood et al. (2005)

18.0 (49) 2.5(38) Sw Qld Lapidge and Henshall (2001)
57.3(377) 36.6 (382) Simpson Desert, Qld Mahon (1999)
50.3 (187) 25.0(52) Mitchell Grass Downs, Qld Mifsud and Woolley (2012)
3.4 (600) 9.2 (261) Lake Burrendong, NSW Molsher et al. (1999); Molsher et al.

(2000)

10.1 (217) 33.6 (756) Astrebla Downs, Qld R. Palmer (unpubl.)
42.9 (184) 17.9 (28) Davenport Downs, Qld R. Palmer (unpubl.)

36.4 (11) 27.8 (18) 2.9 (105) Great Western Woodlands, WA  R. Palmer (unpubl.)

4.5 (22) 3.8(53) Inglewood, QLD R. Palmer (unpubl.)
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18.5 (27)
43.5 (23)
38.5 (13)
62.9 (70)
72.4 (76)
9.1 (44)
29.4 (360)
13.8 (109)
31.1(254)
4.8 (84)
23.0 (48)
63.1 (404)
26.4 (337)

36.5 (74)

65.7 (70)
49.1 (53)
3.2 (63)
19.0 (105)
2.1(47)

18.2 (572)

3.0 (937)
68.6 (51)

23.4 (64)

0.0 (50)

76.6 (77)
22.8(316)

26.3 (236)
0.1 (1100)
3.0 (412)
0(11)
2.5 (353)

Muncoonie Lakes, Birdsville, Qld R. Palmer (unpubl.)

Offham, SW Qld
Pannawonica, WA
Kintore

Tennant Creek
Simpson Desert, NT
Roxby Downs, SA
Heirisson Prong, WA
Simpson Desert, Qld
Kapalga, NT
Croajingalong, Vic
Witchelina, SA
Matuwa (Lorna Glen)

R. Palmer (unpubl.); Palmer (1995)
R. Palmer (unpubl.)
Paltridge (2002)
Paltridge (2002)

Pavey et al. (2008)

Read and Bowen (2001)
Risbey et al. (1999)
Spencer et al. (2017)
Stokeld et al. (2016)
Triggs et al. (1984)
Woinarski et al. (in press)
Wysong (2016)
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