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Summary Top-predators can sometimes be important for structuring fauna assem-
blages in terrestrial ecosystems. Through a complex trophic cascade, the lethal control of
top-predators has been predicted to elicit positive population responses from mesopreda-
tors that may in turn increase predation pressure on prey species of concern. In support
of this hypothesis, many relevant research papers, opinion pieces and literature reviews
identify three particular case studies as supporting evidence for top-predator control-
induced release of mesopredators in Australia. However, many fundamental details essen-
tial for supporting this hypothesis are missing from these case studies, which were each
designed to investigate alternative aims. Here, we re-evaluate the strength of evidence
for top-predator control-induced mesopredator release from these three studies after
comprehensive analyses of associated unpublished correlative and experimental data.
Circumstantial evidence alluded to mesopredator releases of either the European Red Fox
(Vulpes vulpes) or feral Cat (Felis catus) coinciding with Dingo (Canis lupus dingo) control
in each case. Importantly, however, substantial limitations in predator population sampling
techniques and/or experimental designs preclude strong assertions about the effect of
lethal control on mesopredator populations from these studies. In all cases, multiple
confounding factors and plausible alternative explanations for observed changes in predator
populations exist. In accord with several critical reviews and a growing body of demon-
strated experimental evidence on the subject, we conclude that there is an absence of
reliable evidence for top-predator control-induced mesopredator release from these three
case studies.
Well-designed and executed studies are critical for investigating potential top-predator
control-induced mesopredator release.

Key words: lethal control, mesopredator release, poison baiting, top-predator, trophic
cascade.

Introduction

The outcomes of top-predator interac-

tions with other fauna can have impor-

tant ramifications for structuring food

webs and faunal assemblages in terrestrial

ecosystems. This is because the roles of

top-predators can include suppression of

sympatric mesopredators and prey, which

may ultimately provide net benefits to

fauna and flora at lower trophic levels

(Estes et al. 2011; Ripple et al. 2014).

Through a complex trophic cascade, the

lethal control of top-predators might

therefore elicit positive responses from

mesopredator populations (that is, meso-

predator release), which could in turn

increase predation pressure on prey threa-

tened by mesopredators (Crooks & Soul�e

1999). Understanding the actual ecologi-

cal outcomes of predator control is funda-

mental to the development of best-

practice wildlife management strategies

in many places (Allen et al. 2014b).

Predation by the introduced European

Red Fox (Vulpes vulpes; 4–8 kg) and feral

Cat (Felis catus; 4–6 kg) (hereafter

referred to as fox and cat) are key threat-

ening processes, inhibiting the recovery

and conservation of many threatened

fauna in Australia. These two species are

mesopredators relative to the larger Dingo

(Canis lupus dingo and other free-roam-

ing Canis; 12–17 kg; hereafter referred

to as dingo). Lethal dingo control, such

as opportunistic shooting, trapping and/

or poison baiting is commonly practiced

to mitigate their well-documented impacts

on livestock and some threatened fauna

ª 2014 The Authors ECOLOGICAL MANAGEMENT & RESTORATION VOL 15 NO 3 SEPTEMBER 2014 191
Ecological Management & Restoration ª 2014 Ecological Society of Australia and Wiley Publishing Asia Pty Ltd

doi: 10.1111/emr.12118 C O M M E N T

Ecological
Society of 
Australia



(e.g. Allen & Fleming 2012; Fleming et al.

2012b). These lethal control practices

have recently received increased scrutiny

for their perceived indirect benefits to

fox and cat populations, culminating in

calls to prohibit lethal dingo control with

the expectation that dingoes will then

reduce the abundance of foxes and cats

and their impacts on threatened prey

(e.g. Johnson 2006; Dickman et al. 2009;

Carwardine et al. 2011; Brook et al.

2012; Ritchie 2014).

In the last 10 years, there have been at

least 22 literature reviews and extended

opinion pieces specifically discussing

available data on this subject (Table A1,

Appendix S1). Within these, the merits

of three particular case studies are often

mooted as evidence for dingo control-

induced mesopredator release of foxes or

cats (DC-IMR). The workshop narrative

of Pettigrew (1993) reports a ‘burst of

feral Cats’ following the shooting of ~50
dingoes around an isolated Greater Bilby

(Macrotis lagotis) population in arid

south-west Queensland; the journal article

of Lundie-Jenkins et al. (1993) documents

the demise of one small Rufous Hare-

wallaby or Mala (Lagorchestes hirsutus)

population in the Tanami Desert of central

northern Australia shortly after a small-

scale dingo baiting programme was

undertaken; and the book chapter of

Christensen and Burrows (1995) discusses

the reintroduction success of two med-

ium-sized mammals to the Gibson Desert

of Western Australia, relative to associated

dingo, fox and cat control activities. Ele-

ven of the 22 works involving dingoes

and mesopredators cited one or more of

these case studies as providing evidence

for DC-IMR (Table A1). Only three of these

specifically discussed the stated caveats or

methodological limitations of these three

case studies (Table A1), although some

others describe the case studies in terms

of the ‘anecdotal’ or ‘circumstantial’ evi-

dence they provide (e.g. Glen & Wood-

man 2013).

Several critical reviews of methods and

a growing number of manipulative exper-

iments have demonstrated both an

absence of evidence and evidence of

absence for DC-IMR (e.g. Eldridge et al.

2002; Allen et al. 2013a,b). In recent

debate, however, the three aforemen-

tioned cases are commonly identified as

studies that suggest exceptions to this rule

(e.g. Glen 2012; Johnson & Ritchie 2013).

Although absolute claims about the

strength of the evidence base for DC-IMR

are usually tempered, many studies implic-

itly or explicitly advocate changes to cur-

rent dingo management practices on the

data available, such as cessation of dingo

control or active reintroduction of dingoes

to the few remaining places they are

absent (e.g. Dickman et al. 2009; Wallach

et al. 2010; Letnic et al. 2013). Others

contend that the information requisite

for reliably assessing DC-IMR is not avail-

able in these three case studies or most

others (Allen et al. 2012; Claridge 2013;

Fleming et al. 2013) and, in line with the

precautionary principle, dingo manage-

ment changes should not occur until the

evidence warrants it (Allen & Fleming

2012; Fleming et al. 2012a). Unfortu-

nately, limited effort has been devoted to

clearly demonstrating whether or not

these three case studies can be used as

reliable evidence for DC-IMR.

To exhaustively search for potential

evidence of DC-IMR from these three stud-

ies, we re-evaluated them in light of addi-

tional unpublished data not included in

the original reports. Our aim was to dem-

onstrate whether or not reliable evidence

for DC-IMR can be obtained from these

three studies. Comprehensive details on

the background, methods and results of

our evaluations are provided in the

Appendices (Appendices S1–S4 online),

as are explicit descriptions of the differ-

ences in available data between the origi-

nal reports and our analyses. The

following information is best understood

after familiarization with the content of

these Appendices.

Case Study 1 – Pettigrew
(1993)

An increase in cat activity at the site where

dingoes were shot led Pettigrew (1993) to

conclude, and others to repeat (e.g. Glen

& Dickman 2005; Ritchie & Johnson

2009), that shooting dingoes was responsi-

ble for observed cat increases. However,

the available data are unsuitable to con-

firm causal factors for observed changes

in cat abundance indices primarily

because of the lack of precision inherent

in the predator population sampling tech-

nique used (Appendix S2).

The experimental design was excel-

lent, including treatment and replicated

nil-treatment areas monitored over time

both before and after lethal dingo control

(Fig. B1, B2). However, opportunistic day-

time counts of dingoes and cats sighted

were poor measures of their activity and

relative abundance; the median number

of cats and dingoes sighted per survey

was only one and two animals, respec-

tively (Table B1). Furthermore, more than

800 cats were shot while roosting in trees

during the day over a three-month period

in the treatment area alone, while daytime

surveys detected a total of only 229 cats

from all treatments over the entire

27-month study, and of these, 137 were

detected during just one of the 10 surveys

(Table B1). The predator sampling tech-

nique clearly struggled to detect predators

that were obviously present.

Primary and higher-inference analyses

yielded some indication that cat abun-

dance indices increased faster in the area

where dingoes were shot than in the

two areas dingoes were not shot. How-

ever, conflicting information exists about

the exact numbers of dingoes shot

(Appendix S2), and shooting did not pro-

duce detectable changes in dingo abun-

dance indices (Tables B2, B3 and B5). A

variety of supplementary and lower-infer-

ence analyses failed to add trustworthy

evidence of inverse relationships between

dingo and cat abundance indices (Appen-

dix S2).

These results may be due to the true

absence of any significant dingo–cat inter-
actions. Alternatively or additionally, the

predator indexing technique used may

not have reflected the true abundance of

extant cats and dingoes or had sufficient

precision to detect changes in their abun-

dances. If any of these explanations hold,

then assertions about the impacts of dingo

control on mesopredator abundance are

precluded.

Another possible interpretation of

these results is that dingo populations sub-

ject to shooting were functionally differ-
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ent to those that were not. In other words,

although dingo abundance did not change

markedly, surviving dingoes may have

behaved differently towards cats to the

point that cats were no longer suppressed

by dingoes. If this were the case, and din-

goes were truly suppressing or limiting

cats in the area, negative correlations

between dingoes and cats under normal

conditions might be expected (Kennedy

et al. 2012), but such was not apparent

(Appendix S2). That bilby (i.e. medium-

sized prey) densities were five times

greater in the treated area (22 Greater Bil-

by burrows/km2) than in the other two

nil-treatment areas (four Greater Bilby bur-

rows/km2) (McRae 2004) may help

explain why greater increases of cats were

observed in the treated area. That almost

all cats shot in the few months after the

dingoes were shot were adult cats in

prime physical condition (Table B4 and

Pettigrew 1993) further suggests a large-

scale immigration of nonresident cats,

too rapid to be explained by increased

breeding success of extant cats. One

might also question where these immigrat-

ing cats came from if dingoes outside the

treated area were suppressing or limiting

cats there.

At the time, the phenomenal burst of

cats observed in 1992 was considered so

unusual as to be one that was unlikely to

again be witnessed for some time (Petti-

grew 1993). However, similar events sub-

sequently occurred in 1996 and between

2010 and 2013, when similarly large

bursts of cats were again observed shortly

after rainfall-induced increases in prey

availability (McRae 2004; P. McRae,

unpublished data). Of relevance to the

present study, lethal dingo control had

not occurred before either event at the

study site. Thus, our results suggest that

cat population trends at the site were

independent of dingoes or the limited

lethal dingo control that occurred.

Case Study 2 – Lundie-
Jenkins et al. (1993)

The detection of foxes (and the subse-

quent extinction of mala) shortly after

the first dingo control event at the site

has been interpreted by some as evidence

for DC-IMR (e.g. Letnic et al. 2012). How-

ever, as a ‘simple observation’ (sensu

Hone 2007), the data of Lundie-

Jenkins et al. (1993) do not provide reli-

able information on the responses of foxes

or cats to dingo control, nor do the avail-

able data provide evidence for dingo

control-induced extinction of mala

(Appendix S3). With respect to investigat-

ing DC-IMR, the experimental design and

small scale of the study was insufficient

for inferring population-level changes in

predators (Fig. C1). While dingoes were

not detected on quadrats during the

September 1987 survey, coincident with

baiting (Fig. C2), dingo activity is known

to naturally decline between July and

November during dingoes’ annual whel-

ping season independent of lethal control

(e.g. Allen et al. 2011a). Moreover, the

presence of fox tracks and evidence of

fox predation was observed at the same

time as dingo activity recovered, notwhen

dingoes were undetected (Lundie-Jenkins

et al. 1993; Lundie-Jenkins 1998).

To suggest that lethal dingo control

caused a release of foxes or cats from a sin-

gle opportunistic observation is to extend

inferences far beyond the limitations of

the data (Hone 2007; Fleming et al.

2013). To infer from the data in this study

that dingo control caused the local extinc-

tion of mala does not recognize the persis-

tence of the second, nearby colony of

mala that did not go extinct in response

to baiting, but was instead destroyed by

wildfire (Gibson et al. 1995). Equally, it

does not adequately reconcile with con-

temporary views regarding the key drivers

of mala decline in the first place (views

based on subsequent research; e.g. Allen

et al. 2012; Lundie-Jenkins 1998).

Case Study 3 – Christensen
and Burrows (1995)

An increase in cat activity following the

poison baiting of dingoes and foxes has

led some to conclude that canid control

was responsible for the increase in cats.

However, the experimental design used

in the study of Christensen and Burrows

(1995) also precludes reliable inferences

about DC-IMR (Appendix S4). Cat popu-

lation indices were indeed much greater

in the latter stages of the study coinci-

dent with lower dingo and fox indices

(Fig. D2). However, and as recognized

in the original studies, changes in cat

indices were coincident with multiple

simultaneous perturbations: cessation of

cyanide baiting (which targeted cats

and foxes, as well as dingoes), com-

mencement of 1080 baiting (with

increasing bait densities), substantial

rainfall events and also a change in the

physical location of the unbaited nil-

treatment area. Any of these could have

each caused or contributed to the

observed changes in predator indices.

The imprecision of the predator popula-

tion sampling techniques is also impli-

cated here again, with follow-up trials

specifically investigating the responses

of cats to canid control at the site like-

wise providing ‘inconclusive’ data due

to the limitations of the sampling meth-

odology (Burrows et al. 2003, pg. 708).

Given the limitations to the design and

execution of the study, it is impossible to

confidently evaluate the relative contribu-

tions of rainfall, predator control or treat-

ment relocation to the observed changes

in predator indices over the study period.

What may be reliably gleaned from this

case study is that the distribution of poi-

soned baits can sometimes control foxes

and dingoes, but that this alone may be

insufficient to facilitate the establishment

of reintroduced mammals (Christensen &

Burrows 1995); hence, the shift in

research focus towards controlling cats

(e.g. Algar & Burrows 2004; Christensen

et al. 2013).

Conclusions

We conclude that these three case studies

provide no reliable evidence for DC-IMR

(Appendices S2–S4). This is primarily

because (i) there is little reliable evidence

that dingo populations were actually

affected by control to any substantial

degree (i.e. the prerequisite to a control-

induced trophic cascade was not demon-

strated), (ii) limitations to experimental

designs and/or predator sampling meth-

ods meant that the three studies were

each incapable of reliably evaluating pred-

ator responses to dingo control and (iii)
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because DC-IMR remains only one of sev-

eral plausible alternative explanations for

the observations.

Other studies using predator sampling

methodologies and experimental designs

with greater inferential capacity to sepa-

rate the effects of multiple explanatory

variables have consistently demonstrated

mesopredator population fluctuations to

be independent of dingoes or dingo con-

trol at a dozen sites across the tropical,

semi-arid and arid rangelands of northern,

central and southern Australia (Allen et al.

2013a; Eldridge et al. 2002; but see also

comment by Johnson et al. 2014 and

response by Allen et al. 2014a). Long-term

(i.e. 10–28 years) correlations between

dingo, fox and cat population indices like-

wise reveal the supremacy of bottom–up
factors for influencing predator popula-

tion dynamics in temperate south-eastern

Australia (Claridge et al. 2010; Arthur

et al. 2013).

Almost all available studies reporting

dissimilar results are based on demonstra-

bly confounded predator population sam-

pling methods and/or low-inferential

value study designs that simply do not

have the capacity to provide reliable evi-

dence for DC-IMR (e.g. Allen et al.

2011a,b, 2013b; Allen 2012; Claridge

2013). Some have downplayed the impor-

tance of the systemic predator population

sampling flaws present throughout the

literature (i.e. Letnic et al. 2011; Glen

2012), and others have questioned the

theoretical background for believing that

dingoes might not provide net benefits

to biodiversity (i.e. Johnson & Ritchie

2013), but the inability of snapshot, obser-

vational or correlative study designs for

providing conclusive evidence of DC-IMR

is indisputable, no matter how many such

studies might accumulate. Thus, dingo

control-induced releases of foxes or cats

have not yet been demonstrated in any

available study. The data in Pettigrew

(1993), Lundie-Jenkins et al. (1993) and

Christensen and Burrows (1995) do not

contradict this view (Appendices S2–S4),
and no amount of reviewing and re-

reviewing the presently available literature

can show otherwise (Appendix S1).

Although there are some broad patterns

among top-predators, mesopredators and

their prey in some contexts (Estes et al.

2011; Ripple et al. 2014) and there are

good reasons to suspect these processes

also occur for dingoes (because they occur

between foxes and cats; Risbey et al.

2000), we are still far from a point where

the patterns and processes between din-

goes, foxes and cats suggestive of DC-IMR

can be separated from equally plausible

alternative interpretations (e.g. Allen

2011; Fleming et al. 2012a; Claridge

2013). ‘Hence, it is premature to call for

widespread cessation of dingo control on

biodiversity protection grounds’ (Glen

2012, pg. 857), and the three case studies

we have re-evaluated here should not be

misconstrued as providing support for the

belief that ceasing lethal dingo control will

do so. We do not contend that dingoes do

not present cascading benefits to biodiver-

sity in some circumstances or that dingo

control does not harm biodiversity in oth-

ers. Rather, we advocate evidence-based

wildlife management approaches that do

not unduly risk valuable environmental

and economic assets, such as threatened

fauna and livestock industries. We hope

that our study adds some clarity to the evi-

dence base for top-predator control-

induced mesopredator release and we con-

tinue to encourage further work on this

important subject.
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