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Introduction 

Maria Gibson

Deakin University, School of Life and Environmental Sciences, Burwood, Victoria 3125.

Upon occasion, The Victorian Naturalist re-
ceives articles that can be published together 
as a special issue relating to a single theme. 
This serendipity occurred in 2010, when all 
articles in 127(4) concerned one or more envi-
ronmental weeds. The present issue is the first 
that focuses solely on Australia’s environmen-
tal pest species. The Pest Issue was suggested by 
Dr Desley Whisson from Deakin University, 
who is thanked for her editorial assistance and  
efforts in searching out willing authors. 
 The Pest Issue provides readers new to the 
topic with an entry into the world of Australian 
environmental pests and their management, 
while the expert is alerted to current projects 

and practices. Articles are not in any particular 
order, but are loosely divided into three groups. 
The sequence begins with four ostensibly mis-
cellaneous papers, each of which demonstrates 
the human dimensions of pest issues. Whis-
son et al. provide an overview of the history 
of pest plant and vertebrate introductions and 
their impacts. For more than a decade, Accli-
matisation Societies introduced into Australia, 
acclimatised and domesticated species deemed 
useful or desirable; and introduced native spe-
cies into areas of Australia where they were 
previously unknown. But, of course, too much 
of a good thing causes it to lose some, or all, 
of its gloss. Proliferation of certain plants and 



276 The Victorian Naturalist

The Pest Issue

Impacts of introduced deer in Victoria
 

Jordan O Hampton1,2* and Naomi E Davis2,3
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Abstract
Four species of introduced deer have established wild populations in Victoria. These populations can exert 
negative impacts on biodiversity, agriculture and public health, particularly where they occur at high densities. 
Biodiversity impacts primarily relate to the direct effects of grazing/browsing, wallowing and trampling on the 
structure and composition of indigenous floral communities, possibly resulting in indirect impacts on fauna 
and ecosystem processes. Agricultural impacts include damage to crops and competition with livestock, dam-
age to infrastructure and potential transmission of livestock diseases. Public health impacts include vehicle 
collisions and transmission of zoonotic pathogens in drinking water catchments. We provide a brief review 
of these impacts in Victoria and show that they are widespread across the state. While the existing evidence 
is limited, this is an active field of research, and comparative and experimental studies will help to address 
knowledge gaps and assist with the development of strategies for managing the impacts of deer in Victoria. (The 
Victorian Naturalist 137 (6), 2020, 276–281)

Keywords: agriculture, biodiversity, public health, introduced deer

Introduction
Globally, deer have been widely introduced 
to new ranges, where they have established 
populations in a variety of habitats (Long 2003). 
In Australia, establishment of wild deer began in 
the mid-1800s when Acclimatisation Societies 
released deer for hunting and continued with 
illegal translocations, accidental farm escapes, 
and deliberate releases (Moriarty 2004). Wild 
deer are now present in every Australian state 
and territory and occupy a range of habitats 
(Davis et al. 2016). Victoria currently has wild 
populations of four deer species: Sambar Deer 
Rusa unicolor (also sometimes referred to as 
Cervus unicolor); Fallow Deer Dama dama; 
Red Deer Cervus elaphus; and Hog Deer Axis 
porcinus. Evidence shows that the distributions 
and abundances of these populations and the 
magnitude of recreational harvest, particularly 
of Sambar and Fallow Deer, have increased 
dramatically in recent years (Forsyth et al. 
2018). Deer occur across most of the state, 
and populations continue to expand—e.g. 
Sambar Deer at Wilsons Promontory National 
Park (NP).
 Deer can be keystone species and ecosystem 
engineers due to their ability to modify 
ecosystem function at a landscape scale (Côté 
et al. 2004). Detrimental effects on natural and 
production ecosystems have been documented 

globally but are less well studied in Australia 
(Davis et al. 2016). Nonetheless, evidence has 
been deemed adequate to support national 
listing of ‘Herbivory and environmental 
degradation caused by feral deer’ as a Key 
Threatening Process under the Environment 
Protection and Biodiversity Conservation Act 
1999 (Australian Government Department 
of Agriculture, Water and the Environment 
1999) and ‘Reduction in biodiversity of native 
vegetation by Sambar (Cervus unicolor)’ 
as a Potentially Threatening Process under 
the Victorian Flora and Fauna Guarantee 
Act 1988 (Department of Sustainability and 
Environment 2010). While wild deer can have 
positive social and economic impacts, for 
example for regional communities through 
recreational hunting (Knoche and Lupi 2012) 
and commercial harvesting, we focus on 
negative impacts. We draw on the review of 
deer ecology, impacts and management by 
Davis et al. (2016) and research since 2016 to 
provide a brief summary of the known negative 
impacts of deer in Victoria.

Biodiversity impacts
Wild deer exert a range of negative impacts 
on biodiversity values in Victoria, primarily 
resulting from the direct effects of herbivory, 
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antler rubbing and thrashing, trampling 
and wallowing (Fig. 1a) on indigenous flora 
(Davis et al. 2016). Here we summarise key 
evidence from Victorian studies that suggests 
biodiversity impacts are widespread across the 
state, with the potential for cumulative damage 
resulting from multiple deer species, which can 
occur in sympatry in habitats ranging from 
coastal grasslands to forests to alpine peatlands 
(Davis et al. 2016).
 Deer can reduce plant growth, survival 
and reproduction, with consequences for 
community composition and structure, and 
persistence of species and communities. Impacts 
are pronounced when plant species and size 
classes are selectively targeted (e.g. palatable 
browse species, or species with characteristics 
favoured for rubbing) and are vulnerable 
to these activities (e.g. have a low tolerance 
of browsing or trampling), with potentially 

severe consequences for rare species. Similarly, 
community-level impacts on biodiversity are 
pronounced for vegetation communities that 
are selectively used by deer, spatially restricted 
and vulnerable to deer damage (e.g. alpine 
peatlands favoured for wallowing). Further, 
changes in vegetation community structure 
and composition can have indirect impacts on 
fauna and ecosystem processes, for example, 
by altering habitat suitability and water quality, 
impacting on processes such as nutrient cycling 
and interacting with disturbances such as fire. 
Peel et al. (2005) provide a detailed narrative 
describing the mechanisms by which deer 
impact on the natural environment, with a 
focus on Sambar Deer in East Gippsland.
 In Victoria, direct impacts of deer herbivory 
have been quantified in a range of vegetation 
types and geographic locations. In central 
Victoria, Sambar Deer herbivory reduces plant 

Fig. 1. Biodiversity, agricultural and public health impacts of introduced deer in Victoria:  a) Sambar Deer 
wallow in a national park; b) browsing damage by Fallow Deer to a fruit tree on a farm; c) Sambar Deer after 
collision with a vehicle; d) potential disease spread to livestock from Sambar Deer faecal pellets on a farm. 
Photos J Hampton.
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biomass in the shrub layer and reduces vertical 
growth in forests of the Yarra Ranges NP (Ben-
nett 2008). In riparian zones in this park, as 
well as Yarra Ranges State Forest, Bunyip State 
Park, Tarago State Forest and surrounding peri-
urban and agricultural areas, deer browsing 
impacts increase as deer density increases (Ha-
zel et al. 2020). In these riparian areas, deer 
density is highest at low elevations near large 
waterbodies where tree cover is intermediate to 
high and, for a given deer density, impacts are 
greatest at warmer, wetter sites with an easterly 
or southerly aspect. In the Grampians NP in 
western Victoria, Red Deer reduce vegetation 
cover and tree regeneration in woodland (Rob-
erts 2013) and at Wilsons Promontory NP in 
the south-east of Victoria, Hog Deer contribute 
to reductions in plant biomass in coastal 
grassy woodland (Davis 2014). Increasing 
levels of deer activity in peatland vegetation 
communities suggest that such impacts are 
also occurring in alpine locations in Victoria’s 
north-east, such as the Alpine NP (Batpurev 
2017). Impacts of herbivory, such as reduced 
growth and physical damage, also have been 
documented on revegetation plantings at 
Wilsons Promontory NP (Davis and Coul-
son 2010) and in central Victoria at Yellingbo 
Nature Conservation Reserve (Moser and 
Greet 2018). Importantly, antler rubbing by 
Sambar Deer impacts on threatened species 
in Victoria, damaging and killing plants. For 
example, Sambar Deer in the Yarra Ranges 
NP damage Shiny Nematolepis Nematolepis 
wilsonii, selectively using saplings with a large 
stem diameter for antler rubbing (Bennett 
and Coulson 2011). In East Gippsland, antler 
rubbing by Sambar Deer impacts on several 
threatened species such as Buff Hazelwood 
Symplocos thwaitesii (Peel et al. 2005) and 
Yellow-wood Acronychia oblongifolia (Bil-
ney 2013). Such impacts may be pronounced 
following fire, when deer can be attracted to 
regrowth in burnt areas (Downes 1983; Forsyth 
et al. 2012), with likely destructive impacts on 
post-fire regeneration.
 There is also evidence that deer in Victoria have 
indirect impacts on vegetation communities. 
Multiple deer species are likely to act as seed 
dispersers for exotic and native plant species 
in diverse habitats across Victoria, given that 

viable seeds are consumed and defecated by 
Sambar Deer in the forests of Mount Buffalo NP 
in the north-east (Eyles 2002) and Hog Deer in 
coastal grassy woodland at Wilsons Promontory 
NP (Davis et al. 2010). Further, Fallow Deer 
and Sambar Deer consume fungi in pine plan-
tations near Lake Eildon NP and Toombul-
lup State Forest along the eastern boundary of 
Mount Samaria State Park, north-eastern Vic-
toria (Parker 2009), possibly altering spore dis-
persal patterns. Activities such as wallowing, 
trampling, rutting and fighting also can impact 
on vegetation communities by removing native 
vegetation (e.g. Sambar Deer in central Victoria, 
at Lake Mountain, Yarra Ranges NP, and Mount 
Bullfight Nature Conservation Reserve; Bennett 
2012), which can cause erosion and facilitate 
weed invasion.
 Evidence for the impacts of deer on Victorian 
fauna is limited. It is likely that modification of 
vegetation by deer reduces habitat suitability for 
some Victorian fauna. Bartlett (2012) found that 
sites in the Yarra Ranges NP with high Sambar 
Deer densities were associated with reductions 
in small mammal species richness, abundances 
of some small mammals and reptile captures, 
possibly due to reductions in availability of 
shelter, food and nesting resources. In addition, 
it is likely that deer compete with native fauna 
for food and habitat throughout their Victorian 
range, given overlap in diets and habitat use 
between native herbivores and Hog Deer in 
coastal habitats in the south-east and east of 
Victoria at: Wilsons Promontory NP (Davis et 
al. 2018), Sunday Island, Blond Bay State Game 
Reserve and Gippsland Lakes Coastal Park 
(Davis 2013); Sambar Deer in forested habitats 
in central Victoria in the Yarra Ranges NP and 
surrounds (Forsyth and Davis 2011); and Red 
Deer in woodland habitats in western Victoria 
at the Grampians NP (Roberts et al. 2015). 
Further, deer are eaten by Wild Dogs Canis 
familiaris, Dingoes Canis dingo and European 
Red Foxes Vulpes vulpes in Victoria, which may 
influence predator population dynamics and 
their use of native prey species (Forsyth et al. 
2018, 2019). Deer also may have indirect effects 
on predation by opening the understorey and 
facilitating predator movement (Davis et al. 
2016).
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Agricultural impacts
Wild deer exert a range of negative impacts on 
agriculture (Putman and Moore 1998; Finch 
and Baxter 2007). Across Victoria, these impacts 
include direct damage to crops, competition 
and other indirect effects on livestock health, 
damage to infrastructure (e.g. fencing) and 
nuisance to farmers. The impacts that wild deer 
exert on agricultural plants include grazing 
and browsing damage to horticulture (Fig. 
1b), vineyards and forestry plantings. There is 
little quantitative evidence of these impacts, 
but abundant anecdotal information (Bowman 
2014). A 2008 study into agricultural impacts 
of deer across Victoria revealed that the main 
reasons given by landholders for wanting to 
control deer concerned prevention of damage to 
the following agricultural values: pasture, fruit, 
grapevines, vegetables (especially potatoes), 
pine and other trees, native tree revegetation, 
and flowers and foliage (Lindeman and Forsyth 
2008). Field assessments of Gippsland farms 
reporting deer damage confirmed browsing 
damage to tree plantings and broken branches 
on fruit trees (Fig. 1b).
 There is potential for transmission of 
infectious diseases and parasites from deer to 
livestock (Fig. 1c) and this is currently an active 
field of research in south-eastern Australia 
(Cripps et al. 2019). Deer can transmit im-
portant livestock viruses such as pestivirus 
(Huaman et al. 2020) and significant livestock 
parasites such as liver fluke Fasciola hepatica 
(Jenkins et al. 2020). In addition, though not 
documented in published studies conducted 
in Victoria, farmers may be inconvenienced 
by hunters illegally accessing private property 
to hunt deer (Jagnow et al. 2006). In Victoria, 
permits are no longer required for landholders 
to control deer where they are causing damage, 
but, in 2008, farmers seeking permits to cull 
deer were concentrated in Gippsland (Linde-
man and Forsyth 2008), no doubt reflecting 
deer distribution at that time.

Public health impacts
Wild deer can exert negative impacts on human 
health values via four main pathways. First, 
vehicle collisions involving deer are becoming 
increasingly common across Victoria (Ang 
et al. 2019; Davies et al. 2020) (Fig. 1d) and 

may occur wherever deer populations exist. 
Second, in the east of Melbourne, pollution 
of drinking water sources with parasites such 
as Cryptosporidium and Giardia occurs via 
faecal deposition (Cinque et al. 2008; Nolan et 
al. 2013; Bennett et al. 2015). Third, wild deer 
are involved in the transmission of zoonotic 
diseases, such as Q-fever (caused by the 
bacterium Coxiella burnetii) (Davis et al. 2016). 
Overseas, deer are also involved in the trans-
mission of tick-borne zoonotic diseases such as 
Lyme disease (caused by the bacterium Borrelia 
burgdorferi) in the USA (Kilpatrick et al. 
2014). This is not currently known to occur in 
Australia. Finally, deer can cause inconvenience 
and stress (e.g. through damage to gardens) to 
residents when populations establish in urban 
areas (Burgin et al. 2015), as is increasingly 
common on Melbourne’s eastern fringe.

Management of impacts
There is a need to manage deer to reduce impacts 
on biodiversity, agriculture and public health 
across the state. However, this is costly and 
complex due to the range of interacting factors 
that influence deer management. Effective 
management will require innovative strategies 
that are cross-tenure and involve a range of 
stakeholders. Strategies need to be adaptable 
to meet different objectives, depending on land 
tenure, ranging from biodiversity conservation 
and impact mitigation in urban or agricultural 
settings, to recreation and resource utilisation. 
Critically, successful management and 
pragmatic use of limited resources requires an 
understanding of the ecology of each species 
and the way in which they interact with, and 
impact on, natural and production ecosystems. 
Research that aims to test the effectiveness 
of management strategies to reduce deer 
impacts is underway in diverse locations across 
Victoria, including alpine regions (Ryan-
Colton et al. 2015; Brown et al. 2016), East 
Gippsland (Edwards and Mills 2014; Davis 
2018) and peri-urban Melbourne (Bennett and 
Davis 2017).

Conclusion
The four species of introduced deer that have 
established wild populations in Victoria cause 
a variety of impacts to biodiversity, agriculture 
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and public health, in a range of locations on 
public and private land across the state, from 
parks, reserves and water catchments, to 
agricultural and peri-urban landscapes. Deer, 
in particular Sambar and Fallow Deer, are 
therefore an urgent management issue that 
requires a strategic response. Athough research 
into deer ecology, impacts and management in 
Victoria is progressing, further work is required. 
Priorities include improving understanding 
of the long-term community- and ecosystem-
level consequences of deer impacts in natural 
systems, the impacts of deer on agriculture 
and public health, and interactions of these 
with disturbances such as fire and climate 
change, as well as development of cost-effective 
monitoring and management techniques. 
The resulting knowledge and tools will enable 
better decisions regarding prioritisation and 
management strategies for asset protection.
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