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Background

Nonnative invasive species pose a significant risk to biodiversity. One of the 
hotspots of nonnative species invasion is Australia, with approximately 54% of 
cause-known extinctions are partly due to these invasive species, while 20% is due 
solely to them. The introduction of nonnative species into an ecosystem can trigger 
disruptions to the food web and extinctions of species native to the area. Attempts to 
eliminate invasive species have often been unsuccessful and a systematic approach 
is needed to deal with this problem. An understanding of the dynamics within an 
ecosystem is necessary to understand the risk presented by nonnative invasive 
species and develop a solution. This study aims to analyze the nature of biological 
invasions, using Australia as a case study.

One of the most prevalent invaders in Australia is the feral cat (Felis catus); these 
are once-domestic cats that have adapted to the environment and now live 
independently from humans. They were first introduced to the continent as 
companion animals and were later distributed to control pests and rodents. Another 
nonnative species that has taken root is the European rabbit (Oryctolagus cuniculus). 
These were intentionally introduced in the 1800s for the purpose of hunting for game. 
They quickly took hold and thrived in the ecosystem.

General Objective: To study biological invasions in Australia for exploring 
comprehensive solutions
Specific:

1. To study the historical trends in invasions in Australia
2. To evaluate factors influencing the success of invasive species
3. To develop strategies to mitigate the problem of invasion

Hypothesis 1. Invasion trends are strongly positive in population expansion
Hypothesis 2. Fitness and environmental factors are influential in increasing invasive 
species
Hypothesis 3. It is possible to manage invasion problems using comprehensive 
approaches

In 2016, Doherty et al. submitted a study on the management of feral cats in 
Australia. The conclusion was that lethal control was often an expensive and 
temporary solution; the use of "islands and fenced mainland enclosures" may be 
better options to conserve vulnerable native species. Amy Iannella et al., in 2018, 
found that European rabbits in Australia likely stem from multiple introductions. 
Different lineages may impact the responses to viral biocontrol. Benjamin 
Hoffman, and Linda Broadhurst, in 2016, published their findings on the economic 
impact of managing invasive species in Australia, finding it to be significant. By 
their estimate, Australia sustained an economic loss of 9.83 billion dollars (AUD) 
and spent 3.77 billion on management in the 2011-2012 financial year. Bhagwat et 
al., in 2012, studied the invasion of Lantana camara across several continents. 
They found that, despite continued eradication attempts, it has continued to 
spread and propose that finding adaptive management techniques would be more 
effective than attempting to eradicate it. Prior et al., in 2017, conducted a study on 
the rate of ecological recovery upon elimination or suppression of invasive 
species. They found that there was usually a positive or mixed outcome and that 
the effects of eradication versus aggressive suppression (≥90% removed) did not 
affect the chances of recovery.

AUSTRALIA

This study was done 
by analyzing data on 
various alien 
invasive species 
found in Australia as 
well as on invasive 
species as a broad 
category. Data and 
observation from a 
number of studies is 
used to examine 
common trends and 
status of the 
population. 
Comprehensive 
solutions are 
proposed to address 
issues of biological 
invasion in Australia.

Analysis

For the first objective, historical trends in invasions in Australia, was studied via 
literature review of prior cases of invasions and management. Aspects that may be 
common between them, their introductions and distribution patterns are studied.
To study the second objective, factors influencing the success of invasive species are 
evaluated, to find relevant sources on several different species, both inside and outside 
of Australia. These include feral cats, European rabbits, cane toads, Spartina, and 
Lantana camara. Using these, different characteristics that factor into successful 
invasion are compiled.
To study the third objective of developing strategies to mitigate the problem of 
invasion, past attempts to eradicate or control the populations of alien invasive species 
and the success of these measures are assessed. Using this information, potential 
solutions to successful management are evaluated.

One common thread that invasive 
species tend to share is that they are 
introduced by humans. Cane toads, 
European rabbits, and cats were all 
introduced to Australia by humans. 
All of these species have managed 
to thrive and contribute to the 
declining biodiversity in Australia.

Feral cats’ 
success in 
invading 

Australia is due 
to a number of 

factors 
including the 
ability to eat a 
variety of prey, 

high fertility, 
versatile habitat 
use, and a wide 

thermal 
tolerance. 

Common current measures being 
taken are biocontrol, harvest, and 
physical barriers such as fences. 
Biocontrol includes using other 
organisms or viruses to control an 
invasive species. Cane toads are 
an example of this going wrong. 
Policy intervention and 
conservation efforts are also being 
utilized to help protect native 
animal and plant life in Australia. 
The Environment Protection and 

Biodiversity Conservation Act 

1999 (the EPBC Act) is Australia’s 
biggest legislation that provides a 
legal basis to protect and manage 
native wildlife. It also calls for the 
identification and listing of key 
threatening processes such as 
invasive species.

The threat abatement plan for 

predation by feral cats (2015) 
provides a way to coordinate 
Australia’s response to feral cats. 
The threat abatement plan for 

competition and land 

degradation by rabbits (2016) 
does the same in regards to 
European rabbits.
There are also many citizen-led 

groups who advocate conservation 
efforts through petitions, 
volunteering, and educating. 

Of the invasive species studied, all were introduced by humans, and most 
were done so intentionally. The intention was so they could perform one 
purpose or another, but it backfired.
Both environmental factors and species fitness influence the invasion 
potential of a species. Of the individuals studied (the cane toad, European 
rabbit, feral cat, Lantana, and Spartina), all exhibited diverse habitat use, had 
a lack of natural predators, or both. Prior efforts to manage invasive species 
have shown that there is not a one-size-fits-all solution. Complete eradication 
of an invasive species is not always possible. In these cases, adaptive 
management strategies are necessary. 

Discussion

Study area

Because humans are responsible for introducing most invasive species, the first step in 
solving the problem is preventing the introduction in the first place. We can see that the 
effects of invasive species on native ecosystems can be devastating; from agriculture 
damage to native species extinction, there are harsh repercussions against both us and 
the ecosystem. Because we know that flat-out eradication is not always feasible, 
solutions such as fencing or elimination only on islands are potential solutions. Small 
islands are easier to manage and monitor in comparison to the mainland; if we were to 
clear an island of an invasive species, it could hold and conserve native species fit for 
the environment. Public information is key to the management of invasive species. Not 
only can the general public be a hindrance to conservation and management efforts 
when uneducated, but they can also be a great asset when given the education on why 
invasive species are harmful. Adaptive management strategies, consistently evaluating 
and revising techniques, and careful monitoring of vulnerable native species are 
necessary to see results when it comes to controlling invasive species.

The main objectives of this study were to study historical trends, evaluate factors 
influencing the success of, and develop strategies to mitigate the problem of, invasive 
species. By looking at the relevant literature, we can see that the effects of these species 
on native ecosystems and biodiversity are overall negative. Already, they have resulted in 
extinction and endangerment of native species worldwide. Continued monitoring of 
vulnerable species is necessary, along with action being taken to control and prevent 
invasive populations.
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