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Introduced and invasive mammals

• House mouse

• European rabbits

• Feral foxes

• Feral cats

• Black rats

Mouse plague

Dengue fever
Rabbit plague

Rabbit damage

Feral foxes
Feral cats

Black rats



Biodiversity impacts of 
introduced invasive mammals

‘…the loss of Australian land mammals is … due primarily to predation 
by introduced species, particularly the feral cat, Felis catus, and 
European red fox, Vulpes vulpes …’



Agricultural impacts of 
introduced invasive mammals

Gong et al (2009) The economic impacts of vertebrate pests 
in Australia. Invasive Animals Cooperative Research Centre



Current control

 Varying levels of efficacy
 Short-term results in population 

control
 Unintended ecological consequences 

(mesopredator release) 

Integrated chemical / physical 
management practices 

Poison baiting combined with 

habitat removal, fencing (rabbits, 

mice, rats)

Poison baiting, shooting (fox)

Poison baiting, trapping (feral cat) 

Biological control: rabbits: myxoma, 

RHDV1, RHDV1 (K5)

Western Shield 
fox and feral cat baiting over 3.8 m ha



• Sterile males (invertebrates, carp)

• Virally vectored immuno-contraception

– mice, rabbits, foxes

• Gene drives (eg. CRISPR-Cas9)

species-specific 

non-lethal

Multiple applications 

susceptibility to an impactor from the environment, a 
disease

intolerance for a key nutrient 

an inducible internal toxin

disruption of a sex-determining gene to skew sex ratios 
to drive populations suppression or extirpation 

Alternative practices



 Meiotic drives are unusual naturally 
occurring genetic elements that distort the 
normal inheritance and gene segregation, 
leading to (theoretically) full transmission of 
the character

 Adapted for use in cells for medical research 
and possible treatments

 Precise editing of a single gene in the tens 
of thousands that make up an animal’s DNA 
code

Gene editing

 Normal rules of inheritance 
 one allele from female and one allele from 

male
 pass on only one of these to each offspring

Disrupt sex determining gene – skew sex ratio – population extirpation 
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Considerations



Potential for pest management

Investigate gene editing as a 
sustainable and economic 
landscape-wide alternative to 
population control of invasive 
species 

while understanding and 
addressing the ecological risks

Target mammal species
 House mouse
 European red fox
 European rabbit
 Feral cat
 Black rat

 Identify requirements of target species 
in risk framework
 Knowledge
 Desirable characteristics/features 

 Identify knowledge gaps to aid future 
research priorities



Modified from ‘Gene Drives on the Horizon.’ National Academies of Sciences, Engineering, and Medicine 2016

Risk framework
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Rabbit ++ +++ +++ +++ +++ +++ +++ ++ +++ ++ +++ +++

House mouse +++ +++ +++ +++ +++ +++ +++ ++ +++ +++ +++
Fox +++ +++ +++ ++ +++ +++ +++ +++ ++ +++ +++
Feral cat +++ +++ ++ +++ ++ +++ +++ ++ ++ +++ ++
Black rat +++ ++ +++ ++ +++ ++ ++

Available knowledge
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House mouse +++ +++ +++ +++ +++ +++ +++ ++ +++ +++ +++
Rabbit +++ +++ +++ +++ ++ +++ +++ +++ ++ +++ ++ +++
Feral cat +++ +++ ++ +++ ++ +++ +++ ++ +++ ++ ++
Fox +++ +++ ++ +++ ++ +++ +++ +++ ++ ++ ++
Black rat +++ +++ ++ ++ ++ +++

Desirable characters/features



Species Life history and 
fecundity data 
(age-specific 
and sex-specific)

Gene 
flow

Clarify sex-
determining 
genes

Density dependant 
reproduction and 
mate selection

Border 
transport 
pathways

Community 
interactions

Invasion 
biology

Fertility 
control

House mouse  Mate 

selection
  X  X 

Rabbit  Mate 

selection
  X  X 

Feral cat X X  X X  X X

Fox  X   X  X 

Black rat X X partial X X minimal X X

Knowledge gaps



ConsiderationsConsiderations

 New control tools for controlling invasive 
mammals in Australia are urgently needed 

 Gene editing is worth investigating

 Open discussion and evaluation, 
Community acceptance

 Acknowledge risks of gene editing 
technologies and options for mitigation

 Baseline information on the biology and 
ecology of target species is needed

 Risk assessment – framework for 
evaluation


