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SUMMAR'Y

Exclusion fencing is widely used in Australia to
manage the undesirable impacts of medium -
sized to large -sized mammals , including wild
dogs, feral pigs and macropods. The method has
high social acceptability. Fencing has been wid ely
used to manage the impacts of deer overseas,
and there is a demand from private and public
land managers for information about how to use
this method in Australia. This document
summarises the key issues around using fencing
to manage feral deer impacts in Australia.

Evidence-based fencing standards for deer have
been developed as a result of the long history of
farming deer in Australia and New Zealand. To
exclude deer, fences should be a minimum of

1.9 min height , have a mesh netting of
17/190/15 , and posts spaced at a maximum of
10 m are recommended . Macropods, feral pigs ,
and wild dogs are also prevented from jumping
over or pushing through fencing to these
specifications . To prevent animals from pushing
or digging under fenc ing and cre ating holes for
deer to move through, a 30 cm netting apron is
also desirable. If an apron is used , the pole
spacing needs to be shorter (typically at 5m
intervals ). An electric outrigger wire outside the
fence (20760 cm above the ground , depending
on the mix of species to be excluded) can reduce
the pressure on the fence and apron from deer,
feral pigs, macropods and wild dogs.

The key issues around using deer -exclusion
fences relate to whether they are being
constructed in agricultural or conservation
settings. In agricultural settings , it is usually
desirable for the fence to also exclude
macropods, feral pigs and wild dogs (if they are
present ), and fences are typically constructed

along boundaries or around high -value
paddocks ; existing sheep/cattle fe nces can be
modified to exclude deer , and new fence line s
are usually cleared and levelled with heavy
machinery. In conservation settings, fences
typically enclose smaller areas and are more
remote , and it is often not desirable or practical
to clear and grade the fence line s with heavy
machinery. Deer exclusion fences in
conservation settings can be designed to
facilitate the movement of native mammals by
having a gap at the bottom of the fence,
although this increases the risk of small deer
getting through .

The key strategic design considerations when
constructing a deer exclusion fence are whether
the fence needs to keep all deer out, and how
easy it will be to inspect, maintain and repair the
fence. Well-constructed fences are expensive but
should last more than 15 years with minimal
maintenance. Regular inspection for holes and
breaks is needed if there are trees within falling
distance of the fence , and as soon as possible
after floods.

The cost of constructing a deer exclusion fence
depends on the design of the fence , the
topography, and the difficulty of clearing the
fence line (including any need to remove trees).
An indicative total cost for using heavy
machinery to clear and grade a fence line on an
agricultural property, and constructing a fence
that will exclude deer, macropods, feral pigs and
wild dogs (i.e. includ ing an apron) is $16,000 per
kilometre . Constructi ng fences in remote
forested or alpine areas cost s much more than
this per k ilometre .
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INTRODUCTION

There is a long history of fence construction for
the exclusion of unwanted wildlife, including wild
deer (Conover 2001). A key advantage of fencing
over other methods of contro lling deer , such as
shooting and trapping , is that it can completely
exclude the deer from an area and prevent their
undesirable impacts . Although the initial cost of
construction is considerable, f ences can last 15-
30 years with minimal maintenance . Hence,
fencing is the strategy usually adopted for
excluding deer from relatively small high -value
areas (Conover 2001). The high cost of fence
construction may be offset by savings from the
averted impacts and the expense of alternative
methods of controlling deer, but the costs of
ongoing inspection and maintenance of fencing
needs to be taken into account .

In Australia, fences have been constructed to
exclude wild deer from areas in national parks
(Bennett and Coulson 2011; Fahey 2017) and on
agricultural pro perties (Lindeman and Forsyth
2008; McLeod in press). Standard cattle and
sheep fences (1.2 m in height ) are easily jumped
by deer, and hence higher fences are needed to
exclude deer (Conover 2001). Fences that
exclude deer can also exclude native macropod s
(kangaroos and wallabies) ; in agricultural areas
this could be desirable (because they too can

have undesirable impacts), but in native
ecosystems it could be desirable to not exclude
macropods (Bennett and Coulson 2008).

Internationally, there has been considerable
research into the design and effectiveness of
fencing to exclude deer (Conover 2001). Hence,
multiple deer fence designs exist, and the cost s
of construction vary greatly. Unfortunately for
land managers, there are no guidelines on how
to use fencing to exclude the six non -native
species of wild deer present in Australia (listed in
Table 1). The objective of this document is to
summarise the key options, issues and costs
associated with using fencing to exclude w ild
deer in Australia.

Table 1. The six deer species that have wild populations in
Australia (naming follows Jackson and Groves 2018

Common name Genus and species
Sambar deer Cervus unicolor
Red deer Cervus elaphus
Rusa deer Cervus timorensis
Chital deer Axis axis

Fallow deer Dama dama

Hog deer AXxis porcinus

Using exclusion fencing to manage feral deer impacts in Australia 6



METHODS

The national and international literature on deer
fencing (for farmed and wild deer) was reviewed
for information relevant to the deer species and
environments present in Australia. Concurrently,
| consulted my network of private and public
land managers to identify deer exclusion fences
in New South Wales (NSW), Victoria and
Tasmania. These land managers provide d
information about fence designs, effectiveness
and costs. | visited some of the fenced sites, but
others could not be visited due to C OVID-19
travel restrictions.

This document distils the key learnings for
people interested in using exclusion fencing to
reduce the impacts of wild deer in Australia.

There are many guides on how to construct
livestock and vertebrate pest-exclusion fences in
Australian conditions, and those docum ents
should be consulted ( see UYFurt hler
addition, it could be expected that some local
fencing contractors would have experience in
constructing deer exclusion fences, and they will
be able to provide further advice about materials
and construction relevant to local conditions
(topography, soil and the mammal species
present). Hence, the objective of this document
is to describe the key features of deer exclusion
fences that should be considered when planning
a deer exclusion fence.

Using exclusion fencing to manage feral deer impacts in Australia 7
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KEY FINDINGS

DEER FENCHEHEIGHT

Deer can jump higher than sheep, cattle and
goats. Hence, standard sheep, cattle and goat
fences (typically 1. 2 m in height ) do not exclude
deer. In Aust ralasia, the recommended
minimum height for boundary fencing for deer
farms (where red deer and fallow deer are the
dominant species ) is 1.9z2.1 m (Tuckwell 2003;
Appendix A). Fences that are lower than 1.9 m
are much more likely to have deer jump over
them. Note that th is height recommendation
applies when there is no higher ground within

3 m of the fence on the side where the deer are

higher ground would necessitate a higher fence .

A fence w1.9 m in height will also prevent other
medium -sized and large -sized mammals
(macropods, wild dogs and feral pigs) from
jumping over it (Appendix B).

(a) 17/190/15

A
£
Q
o
(9)]
—
A J
<)
15cm

DEER NETTING SPECIFICATIONS

The design of m ost exclusion fences is based on
prefabricated wire mesh netting . For deer,

pre fabricated mesh netting is strongly preferred
over horizontal wires, because small deer can
slip between the latter. Fence netting is

described by three numbers separated by a

slash (/) or colon (:) (Figure 1a,b). The first
number indicates how many horizo ntal (line)
wires are used in the netting, the second

number indicates the total height (in cm) of the
netting , and the third number is the spacing ( in
cm) of the vertical (picket) wires. Netting
described as 17/190/ 15 has 17 horizontal wires,
a total height of 19 0 cm, and vertical wires 15 cm
apart (Figure 1a). Note that horizontal wires in
wire mesh netting are usually not equally
spaced; this is why the number of horizontal
wires, rather than a spacing, is specified. Deer-

Figure 1. Two examples illustrating fence netting
specifications. (a) Fence that has 17 horizontal (line)
wires, is 190cm high and has vertical (picket) wires
spaced at 15 cm (i.e. 17/190/15). Note the graduated line
wire spaces (closest nearer the ground to prevent fawns
from pushing through). This netting is suitable for deer
exclusion fencing. (b) Fence that has 8 horizontal (line)
wires, is 90cm high and has vertical (picket) wires spacec
at 15 cm (i.e. 8/90/15). This netting is not high enough to
exclude deer.

(b) 8/90/15

9Ocm ——»
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specific mesh netting has horizontal wires that
are closer together at the bottom of the fence
and the spacing successively increasing towards
the top of the fence (the closer wires at the
bottom of the fence reduce the potential for
fawns t o move through the mesh; Figure 1a).

On deer farms, mesh with 13 horizontal line
wires is typically used for red deer and larger
deer species (but may not always
contain/exclude the smallest fawns) , and either
17-line or 15-line wire mesh is used for fallow
and smaller deer species (and should

contain /exclude fawns). A 15 cm vertical wire
mesh will contain/ exclude the smallest fawns
(Tuckwell 2003).

Given that deerfencesn e e d t 0l.9lnan w
height, it is recommended that 17/190/15 deer
netting (i.e. has 17 horizontal line wires, is

190 cm high and has vertical wires spaced at

15 cm; Figure 1a) be used for deer exclusion
fencing . The 17/190/15 netting will also prevent
macropods, feral pigs, wild dogs and wombats
from pushing through, although an apron and/or
an electric outrigger are additional desirable
features that will help exclude these species (see
below).

POSTS AND SPACING

To ensure fence stability, at least one -third of
each post length should be below ground.
Hence, a 1.9 m-high deer fence is typically
supported on 3.0 m posts driven 1. 0 m into the
ground. The material , either treated wood
(Figure 2a) or steel (Figures 2b and 3), and
diam eter are two further key considerations in
choosing fence posts. Steel posts last longer
than wooden posts but are more expensive.
Steel posts will survive low -intensity fires. Posts
of larger diameter are stronger but more
expensive. The choice of post di ameter is
governed by soil type, netting specifications,
spacing of posts and the length of strain to be
supported. Droppers (i.e. galvanised steel or
hardwood lengths that are clipped or stapled to
the horizontal wires to provide additional
strength to th e fence) are not usually used with
deer mesh netting. Waratah® Jio® Star® and

Figure2. Two deer f enc ecmdnésight
(a) This design uses 196cm-high netting with one high-
tensile wire 15 cm above that and treated timber posts
spaced at 5m. (b) This design uses 190cm-high netting
(17/190/15) with steel star posts spaced at 5m intervals
(note alternating taller and shorter star posts).

Waratah® Jio® Maxy® steel posts are commonly
used in deer exclusion fences (Fig ure 3a,b).

Typical post spacing for boundary deer fencing
on farms is 10 715 m (Tuckwell 2003), but some
Australian states require much closer spacing
(Appendix A). In steeper terrain and where
species occur that push or dig under the fence
(e.g. pigs, wombats, wild dogs or macropods),
closer spacing is needed to keep the bottom of
the fence tight (including the apron, if present)
and as close as possible to the ground. Hence,
most deer exclusion fences have posts spaced at
528 m (Figure 1b). At sites where the terrain is
undulating and the fence line cannot be cleared
with machiner y, posts are sometimes spaced at
3-m intervals (see Conservation examples 1z3).

Using exclusion fencing to manage feral deer impacts in Australia 9



Figure 3. Examples of steelstar posts in deer exclusion fences (a) A Waratah® Jo® Sar® post (note the electric outrigger on

the inside of the fence to keeplivestock off the fence).(b) Waratah Jio® Maxy® posts, eachwelded to a 1.65m 50 mm pipe

(with only 20 cm above the ground), in this case were spaced at 25 m intervals, with star posts spaced every5 m. Note the

apron on the outside of the fence and the absence of plain wires. (c) Black steel 50NBx 1 m-long pipes rammed into the

ground at 3 m intervals for black steel star posts to be inserted into for a drop-down fence (seeConservation Example 1:

Mai si eAs Rocky Valley Pl ot, Bogon gforHurtiehdetfl$).ai ns, Al pine Nati on

WIRES

Plain, rather than barbed, wires are typically
used in deer exclusion fences. Regarding animal
welfare , it is recommended that barbed wire is
not used for the top wire(s) of deer fences.
Typically, a deer exclusion fence has one plain
wire at the bottom, to which an apron might also
be attached (if it is not part of the prefabricated
netting) , and at least one belly (or mid -line) wire,
to which the netting is tied. Fences may also

have a top wire, to which the netting is attached,
and one or more separate plain wires 10 or

15 cm above the netting to make the fence up to Figure 4. Prefabricated deer mesh netting clipped to a
the desired height (Figure 2a). High-tensile 2.5 plain wire

mm wire should be used. The closer the post

spacing, the fewer wires are needed. Fewer wires

are also needed with increasing strength and

rigidity of the wire netting. An example of d  eer

netting being clipped to a belly wire is shown in

Figure 4.

Using exclusion fencing to manage feral deer impacts in Australia 10



CLEARING AND GRADING THE
FENCE LINE

Unless there is an existing fence line or road or
track that the new fence will follow, in
agricultural settings it will often be necessary to
clear and level the fence line with heavy
machinery (Figure 5). Trees that might fall and
damage the fence can be cleared, and the
ground levelled to make the bottom of the fence
easier to protect against animals pushing under
(including helping the apron to sit flat on the
ground) . Machinery can also be used to grade
higher ground on the outside of the fence that
would enable deer to potentially jump the fence,
avoiding the need for a higher fence there.

The costs of clearing a fence line can be
substantial in hilly and treed terrain, but  this
preparation will reduce maintenance costs (e.g.
from trees falling on the fence) and make it
easier and cheaper to erect the fence (e.qg.
because vehicles can be driven along the fence
line).

In conservation settings , it will often not be
desirable or practical to clear and grade the
fence line . Hence, fencing materials may have to
be transported as close as possible to the site
and walked to the fence line . Making the bottom
of the fence deer proof will be more difficult if

the ground has not been levelled by machinery.
The fence may need to be inspected more
regularly because of the higher probability of a
branch or tree falling on to it.

Figure 5. Prior to erecting this deer exclusion fence, the fence line was cleared (i.e. trees pushed aside) afevelled by a
bulldozer.

Using exclusion fencing to manage feral deer impacts in Australia 11



APRONS (OR FOOTERS OR SKIRTS) Aprons are typically made from tightly spaced
prefabricated wire. There are three main types
of aprons or footers (Australian Wool Innovation
Limited 2017):

The presence of other medium -sized or large -
sized mammals (particularly wombats,
kangaroos, wild dogs , and feral pigs) that are

adept at pushing under fences may require  fixed aprons/footers are formed by
using a netting apron (also called a footer or allowing the bottom 30 cm of the fence
skirt) , which is usually 30 cm wide and extends to flare out over the ground
out from the base of the fence (on the
outside /animal approach side of the fence) T hinged aprons/footers are attached to
(Figure 6). the prefabricated wire during
manufacture via a hinge knot. Hinged
An apron is not considered essential for a deer aprons can be made to lie flat on the
exclusion fence, but if any of the other medium - ground at a 90-degree angle to the fence
sized or large -sized mammals are present , then and can be buried (either deliberately or
using one would minimise the likelihood of holes by soil building up over time)

being established under the fence , through
which deer could pass. For a land manager
wishing to exclude all unwanted medium -sized
or large -sized grazers, a 30-cm apron is
considered essential.

1 removable aprons/footers are attached
to an existing fence, either as
reinforcement or repair. Hexagonal
"Hchicken wireA is somet
situat ion (Figure 6b).

Figure 6. Two examples of 3@cm aprons on deer exclusion fences. In &), the bottom of the netting flares out. In (b), the
chicken wire netting has been tied to the plain bottom wire at the base of the deer netting.

Using exclusion fencing to manage feral deer impacts in Australia 12
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ELECTRIC OUTRIGGERS

Electric outriggers (Fig ure 7) protect netting and
posts from rubbing and pushing by livestock,
deer and other animals such as kangaroos and
wombats . They also help prevent non -target
animals from creating or enlarging holes that
can be used by deer and other pests. Shorting of
outriggers (e.g. by long grass or fallen branches)
can reduce their effectiveness, so they require

additional maintenance (often includin g spraying

or cutting of vegetation under them) to remain
effective.

A single plain electrified wire 20 z60 cm above
the ground and about 25 cm out from the
outside of the fence (specifications depend on
the mix of species to be excluded; Appendix B)
will reduce rubbing and pushing against the
fence and posts (and the apron , if present ) by
deer, livestock (if present outside the fence),
feral pigs, macropods and wild dogs. Some
fences have electric outriggers on both sides of
the fence, the inside one r educing pressure on
the fence from contained livestock. In low -soil-
moisture areas, an extra earth wire should be
placed 20 cm above the live wire to ensure
conductivity .

Figure 7. Examples of electric outriggers on(a) the inside
and (b) the outside of a deer exclusion fence. Both
outriggers are 50 cm above the ground, and the outside
wire is 30 cm out from the fence. The objective of the
inside outrigger is to prevent livestock {n this case sheep
and cattle) from pressing against the fence.The outside
outrigger prevents deer, macropods and livestock from
pushing against the fence.

Using exclusion fencing to manage feral deer impacts in Australia 13



DEER GATES

Purpose -built deer gates can be purchased from
farm suppliers. Alternatively, standard farm
gates can be extended to a height of 1. 8 m (or
higher) by we Iding an additional section of frame
to the top of the gate and covering it with deer

netting (Figure 8a) . Gates can be

a fence, and it is important to minimise gaps
around the gate ( between the sides of the gate
and the fence posts , and between the gate and
the ground ).

STAY OR END ASSEMBLIES

Stay or end assemblies are the straining points
for a fence. They are used at the corners and
bends of a fence, and are often where a gate is
positioned. There are many options for deer
fencing stay assemblies ; what is best suited at a
particular site will depend on the topography
and the soil. Your local fencing contractors can
advise on the best options for your situation.

Figure 8. Two examples of gates for deer exclusion fences.

In (a), two stock gates have been welded together and
mesh welded tothem (with smaller-size mesh on the
lower part of the gate). In (b), the lower four rungs have
been spaced at 10 cm intervals to prevent small deer
from pushing through them.

FENCING GULLIES, WATERWAYS
AND FLOODWAYS

Fencing that spans gullies, waterways and
floodways is at high risk of animals pushing
through it and of damage during floods and
therefore requires special consideration. These

B w enighkrislpapehsrcansbA fericad independently of

the adjoining fences using separate end
assemblies and materials that are designed to
lay down, fold over or even break away in the
event of a flood. Examples of deer exclusion
fencing for gullies, waterways and floodways are
shown in Fig ure s 9z11. Gullies, waterways and
floodways increase the cost of fencing. Fences
spanning gullies, waterways and floodways need
to be inspected as soon as possible after a flood
and, if necessary, repaired.

EXCLUDING MULTIPLE OTHER
MEDIUM -SIZEDAND LARGE-SIZED
MAMMALS

It will often be desirable for a fence to exclude
multiple other medium -sized and large-sized
mammals. Using prefabricated deer netting with
15 cm vertical spacings will help prevent feral
pigs, macropods and wild dogs from pushing
through the fence. These species will not be able
to jump a 1.9 m deer fence. Including a 30 cm
apron extending out from t he fence will help
prevent these animals from pushing or  digging
under the fence , and including an electric
outrigger is a further deterrent

Wombats can scratch under the base of a deer
netting fence and lift it to gain access to the
other side. They then dig a hole under the fence,
which other medium -sized and large -sized
mammals can use. Wombats can also push
under the leading mesh of an apron , lift it and
get under it. An electric outrigger 125 mm above
the ground is considered effective in stopping
wombats digging under fences, but a high
voltage needs to be maintained , and shorting
(particularly on longer grasses) is an issue for a
wire at this height. Such a low height for an
outrigger is not recommended for deer, wild

pigs, macropods and wild dogs , and is likely to
be less effective at excluding those species.
Wombat gates can be usef ul for minimising
damage but, like low electric outriggers, are
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expensive to install and maintain. Where
wombats are present , fences will need to be
inspected more regularly and any diggings under
the fence blocked.

Further details on the design of fence s for the
exclusion of feral pigs, macropods, wild dogs and
wombats are given in Appendix B.

Figure 11. Concrete reinforcing mesh used to prevent deer
and other animals from getting under a deer exclusion
fence where it crosses a small creek

ANIMAL WELFARE
CONSIDERATIONS

Exclusion fencing has moderate to high social
acceptability. However, exclusion fencing can

. . ) . have adverse welfare outcomes by restricting
Figure 9. Exclusion fencing across a small creek that is not

expected to flood frequently. The solid mesh is tied to star access to natural watering points, altering
posts and to the deer fence. movement and foraging patterns, and causing

entanglement (and, in electric fences,
electrocution). The frequency of animals
becoming entangled in deer exclusion fences has
not been documented, but constructing fences

to the minimum standard outli ned here is
expected to minimise entanglement/injury of
deer and other wildlife . Barbed wire should not
be used as top wires on deer fences because of
the risk of injury and entanglement to deer
(Tuckwell 2003; see also
https:/ftinyurl.com/yhxc6dz k). Goats can get
their heads stuck in fences with vertical wires
spaced at 15 cm (Kangaroo Management
Taskforce 2020), so if goats are present fences
Figure 10. Exclusion fendng across a major creek that is need to be regularly monitor ed. Entanglements
expected to flood and destroy the lower section of netting. can be evaluated during fence inspections.

The steel cable holding the two sections of netting ] o
together can be seenmost clearly in the lower right part Finally, fences can also prevent wildlife from

of the image. A flood could be expected to remove the fleeing a bushfire.
lower section of netting, which can easilybe replaced.

Note the large rocks holding the netting down across the

dry creek bed.
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MONITORING FENCES

Assume that fences will be breached by deer
(and other animals) . It is therefore essential to
have a plan to detect ( e.g. by visual searches for
deer and their signs) and respond to these
breaches (e.g. by ground shooting) . Fences
should be inspected regularly to detect and

repair breaks, and to block any holes under the
fence. Monitor as soon as possible after a flood
or storm event , as washouts and tree -falls can
create gaps through which d eer and other
animals can move. The inspection interval

should be shorter if there are trees within falling
distance of the fence. Motion -sensitive cameras
could be used inside and outside fences where it
is difficult to visually detect incursions by deer or
other animals (e.g. where there is dense
vegetation inside the fence).

REMOVING DEER (AND OTHER
PESTS) FROM INSIDE THE FENCE

Constructing a fence could enclose deer (and
other pests) inside the fence, and animals could
enter through a break in  (or hole under) the
fence. In most situations , it should be possible to
remove these animals by ground shooting. In
very large fenced areas, helicopter -based
shooting could be more cost -effective than
ground -based shooting for removing animals.

COST OF DEER EXCLUSIN FENCING

The costs of constructing deer fencing will
primarily depend on the fence materials

selected, the design, the fence length and the
topography (steeper country is more expensive

to fence than flat country). If the fence line needs
to be cleared, then this will add considerable
cost. Self-construction can save labour costs , but
will often be more time consuming than if a
fencing contractor is engaged. A contractor could
be used for the post work, and the owner or

farm staff could attach and strain the wire.
Contractors charge either by the hour or per
metre of fence. McLeod (in press) report s that
deer fencing (including an electric outrigger) in
agricultural settings costs $15,000 per kilometre
for materials and labour. Fences in conservation
settings will typically cost more to construct
because of the difficulty of getting materials and
people to the fence site, and because the fence
line is often not already cleared. Some indicative
and specific costs for fences are pr ovided in the
following section but, since costs vary greatly
depending on the site characteristics and the
fence design, it is important that quotes for
materials and construction (including clearing

the fence line, if necessary) are sought from local
suppliers and contractors.
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EXAMPLES OF DEER EXCLUSION FENCES

This section presents examples of fences
constructed to exclude deer in agricultural and
conservation settings.

AGRICULTURAL SETTINGS

TOPPING UP (OR RETROFITTING) EXISTING
LIVESTOCK FENCES

There will often be existing livestock (sheep or
cattle) fencing on a farm that can be modified to
exclude deer (e.g. along a boundary, or around a
paddock that is particularly at tractive to deer).
Clearing the fence line will usually not be needed
when topping up an existing livestock fence. The
existing fence posts must be in good condition; if
they are not , then it is probably more cost -
effective to remove the old fence and cons truct a
new deer fence. Star posts (either 1.8 mor2.1m
long) or sawn timber ( 100 mm x 50 mm and of
similar lengths to the star posts) can be attached
to existing posts to achieve 10 m spacings. The
length of star posts or timber posts chosen
depends on the current posts and should aim to
achieve an overall height of 1. 9 m from the
ground and overlap the existing posts by

100 cm. The new timber posts can be attached

to the existing posts with nails, bolts or No. 7 or
8 tie wire.

AGRICULTURAL EXAMPLE 1: TOPPED-UP
CATTLE FENCE ON THE LIVERPOOL PLAINS,
NSW

A topped -up barbed -wire cattle fence on the
Liverpool Plains, NSW, is shown in Fig ure 12. The
paddock enclosed by the fence grew lucerne,
which was particularly attractive to fallow deer.
Since the cattle fence was in good condition, the
landholder topped it up with star  posts at 10 m
spacings and mesh netting. Note that the
standard livestock gate was also topped by mesh
netting, although that was not fully set up when
photographed . This fence does not have an
apron or electrical outriggers . The fence was
considered effective by the landholder.

ISR

Figure 12. Example ofabtpegpgup cattl e fenceA

surrounding a lucerne paddock in the Liverpool Plains
region of New South Wales. Staiposts are spaced every
10 m, and deer mesh netting is strung from the ground to
1.8 m. Note that deer netting is strung above the
standard gate (just visible in part b) during periods when
the paddock is particularly attractive to deer.

CONSTRUCTING A NEW FENCE

Building a new exclusion fence is costlier than
topping up an existing fence. Following are two
examples of new deer fence s constructed on or
near the back boundaries of agricultural
properties. In both examples , the fences do not
fully enclose the propert y; hence, the objective
of both fences was to reduce (but not completely
eliminate) grazing pressure inside the fence from
wild deer and other medium -sized and large-
sized mammals. Both landholders regularly
inspect inside the fence for incursions by deer
and other grazers, and use vehicle -based night
shooting to remove deer that enter the property.
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AGRICULTURAL EXAMPLE 2: FALLOW DEER
AND MACROPOD EXCLUSION FENCE,
MIDLANDS, TASMANIA

A 6.5 km fence was constructed over a 6-year
period while pivot irrigators were being installed
on lowland flat paddocks (Figure 13). The
objective of the fence was to exclude fallow deer
and macropods (primarily red -necked wallab ies,
pademelons and Forester kangaroos) from
feeding on the irrigated land. Sheep and cattle

are farmed on the property, and the pasture and
crops grown on the irrigated land are primarily

for summer and winter feeding of stock. The

fence does not totally exclude animals because it
is open-ended . Some animals go around it, and
the occasional animal gets through at the gates

or when the fence has been broken (e.g. along a
drainage line after a flood). The landholder
considers the fence to have been a worthwhile
investment as it greatly reducing the grazing
pressure on the irrigated land, and would like to
extend it.

The purpose -built fence has treated timber posts
1307150 mm in diameter and 3.0 m in length, of
which about 0.9 m is in the ground and 2. 1 m
above the ground , spaced at 5-m intervals .
Strainers were fabricated locally from steel  pipes
(90 mm nominal bore, 3. 25 m long). The netting
is 16/190/15 deer mesh, with one plain wire

15 cm above the netting and a single wire at the
botto m to hold the chicken wire apron, which
extends 30 cm outward from the fence , to stop
macropods (and possibly wombats) from getting
under the fence. On the
(i . e. thers isan etbarib dutrigger 5 0 cm
above the ground and 30 cm out from the fence.
There is also an electric wire (not an outrigger)

on the inside of the fence to prevent stock

(sheep and cattle) from pushing against the

fence.

Figure 13. The Midlands, Tasmania, fence. Note the
electricoutrigger s ( Bhot wiresA)
50 cm above ground level and (b) the 30 cm apron
extending out from the fence.
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AGRICULTURAL EXAMPLE 3: FALLOW DEER,
FERAL PIG AND MACROPOD EXCLUSION
FENCE, LIVERPOOL PLAINS, NSW

An 8.9 km fence was constructed on private
property on the Liverpool Plains, NSW

(Figure 14). The landholder wished to minimise
the impacts of fallow deer, feral pigs , and
eastern grey kangaroos in his cropping paddocks
(usually oats and sorghum). The fence does not
fully enclose the paddocks, but nearly does.
Since the fence was constructed , the landholder
has not seen a deer or pig on those paddocks,
but the occasional kangaroo has entered from
the unfenced end of the property.

The fence netting is 2 .1 m high with 20 horizontal
wires and vertical wires spaced at 15 cm
intervals (20/210/15). The lower 3 0 cm of the
netting forms the apron on the bottom of the
fence, so the fence is 1.8 m tall. The posts are
2.4 m and spaced at 5 m intervals . Every fifth
post (at 25 m intervals ) is a maxi-post, which is

welded to a 1. 65 m x 50 mm pipe that is pushed
nearly all the way into the ground. Strainers are
only used on corners.

The fence crosses several gullies and a creek.
Extra netting is used there, held down by rocks.
For the creek, a wire cable was strung along the
bottom of the standard f ence, with additional
netting hanging from this and held down by
rocks. The landholder expects the lower section

Figure 14. A Liverpool Plains, NS\Wence. Note the absence of plain wires (top, bottom and belly), rather, the mesh netting i
tied directly to the posts and the apron is hinged.
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to be washed away when the creek floods, but it inside the fence were eventually detected and

can be quickly replaced. shot.) To counteract the holes in the chicken
wire, Ringlock mesh netting (7/90/30) was rolled
out over the worst -affected lengths of chicken
netting. The landholder suggested that if only
mesh or Ringlock netting was used (i.e. no
chicken wire) , then the posts could be spaced at
6 m or 7 m rather than 5 m intervals .

The cost of the fencing materials was about
$8,000 per kilometre , and the contractors
charged about $ 4,000 per kilometre to erect the
fence. The fence line was cleared by the
landholder.

AGRICULTURAL EXAMPLE 4: FALLOW DEER
EXCLUSION FENCE,CRESSYTASMANIA

A fence was constructed around a 17 -ha
paddock containing Eucalyptusseedlings in

That adult fallow deer were able to jump this
fence is likely partly due to the design having two
widely spaced horizontal wires at the top of the

_ _ fence. A better (but more expensive) design uses
Cressy, Tasmania (Figure 15). The fence has 2.7 fabricated deer m esh netting (17/190/15) and
m treated pine posts (100 z135 mm in diameter)

spaced at 5 m intervals , with 2. 1 m out of the
ground. There are nine equally spaced plain
wires, with the top wire at just over 2 m. Chicken
wire (one layer of 50 mm opening and 1 .2 mm
wire diameter ) was used from ground level up to
1.5 m, and above 1.5 m there are two plain
wires. Three sides of the fence have one electric
outrigg er (with two wires) at 1.3 m
high ; the side of the fence with
sheep present has additional 0. 9
m-high mesh and has two
outriggers at 0.6 and 1. 3 m, 1507
200 mm out from the fence. The
electric outriggers are solar
powered.

just one plain wire 10 cm above that . Using
fabricated deer mesh netting (with vertical wires
at 15 cm intervals ) would also stop smaller deer
from pushing through the lower part of the

fence, which was possible because weaker
chicken wire was used.

Fallow deer gained access to the
paddock by jumping the fence
(adult males) and by pushing
through holes made in the chicken
wire (smaller deer; mainly
yearlings and fawns). (The deer

Figure 15. The Cressy, Tasmaa, fallow deer exclusion fence. Note the chickerwire netting up to 1.5 m and the two widely
spaced horizontal wires at the top of the fence. This netting enabled deer to push through the fence and the wide spacing o
the wires allowed them to jump the fence.
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CONSERVATION SETTINGS reassembled at the end of the snow season. The

CONSERVATIONEXAMPLE 1: MAUSY E A sSeRYRG e fence through snow gum
VALLEY PLOT, BOGONG HIGH PLAINS, ALPINE woodland (420 m) remain year -round. To

NATIONAL PARK . VICTORIA minimise impacts on bog communities,

Mai si eAs Rocky hdaitelocatgdinP| ot Qf""l‘ée(‘j”'sa?d rn,atefnals werle not used. Thhe feTce q
alpine vegetation on the Bogong High Plains. | t Include s a gate for people to access the plot,, an

was fenced in 1944 to exclude livestock and is to allow horses to be herded out should they
the oldest research site of its type in the

Australian Alps, serving as a scientific reference

site for high plains vegetation that has been

allowed to develop for more than 70 years

without livestock grazin g and its associated

impacts. The fence was dismantled after cattle

grazing ceased in 2005. Since 2012, sambar deer

have been recorded visiting the bog, creating

wallows in bog pools, grazing on herbaceous

vegetation , and browsing shrubs. Parks Victoria
engaged a contractor to construct a fence

around the historic Maisie
exclude sambar deer and horses (Figures 16 and

17). The total length of the fence is

approximately 1.2 km.

become trapped inside the fence. The cost of the
fence (materials and construction) was $86,946
(2019). Further details and costs are provided in
Appendix C.

Due to the high elevation, the site experiences
show loads that can damage fences. It was
decided that sections of the fence in the open
(830 m) would be drop -down . This allows the
fence to be easily and safely disassembled
before the snow season, to ensure that the fence
is not damaged due to snow load, and

Figurel6. The MaisieAs Plot sambar deer and horwpeerrightfigreesi on f
shows a gate allowing people to access the plot, and horses that become trapped in the plot to exit it. Source: Elaine Thomas
Parks Victoria.
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Fgure 17. Thedropd own secti on of the MaisieAs Plot sambar deer
This section ofthe fence is dropped prior to the first snows and erected when the snow has melted.Source:Elaine Thomas,
Parks Victoria.

CONSERVATION EXAMPLE 2: PHEASANT CREEK FLORA RESERYNORTH EASTVICTORIA

A 5 ha area within the 170 ha Pheasant Creek Flora Reserve (Upper Murray, North E ast Victoria) was
fenced by contractors engaged by the Department of Environment , Land, Water and Planning and Parks
Victoria (with other partners) to protect the critically endangered summer (or Shelley) leek-orchid
(Prasophyllum uvidulum) from sambar deer and fallow deer (Figure 18). The objective of the fence was to
exclude deer but to enable kangaroos, wallabies and wombats to move in and out; hence, this was
termed a Ypartial exclusion fenceA.

Because of the high conservation values of this site, the  fence line was selected to avoid large trees and
hence it has UYki nskWaratah ®TShoeksafe€l® tonglifgBlue® 15/150/15 with a 30 cm hinged
apron attached to the bottom horizontal  wire
(https://www.waratahfencing.com.au/products/wire/prefabricated -fencing/stocksafe -t-longlife -with -
apron ). Posts are spaced at 3 m. The fence has five plain wires (10 0 mm, 300 mm, 700 mm, 1.1 m and
1.8 m above ground). The wire is tied at 300 mm above the ground so that the top of the netting could be
attached to the top of the steel 2.4 m black star posts (spaced at 3 m intervals ) at 1.8z21.9 m. Four 2.5 mm
Waratah ® Longlife Blue® plain wires support the deer netting. All wires are strained and tied to end

posts. The movement of native mammals is enabled by having a 30 0 mm mesh apron on the bottom of
the fence that is clipped up so that small animals can pass under the deer fence (Figure 18b,c), as
recommended by Bennett and Coulson (2008). If feral pigs become a problem (they are not currently at

that site) , then the apron can be dropped and clipped close. = The mesh netting attaches to the plain wire
with a fence clip (Figure 18b). There is a double gate that can be opened to allow animals inside the fence
to be mustered out

The cost of constructing the approximately 1.1 km fence (materials and labour) was about $80,000. There
are two and three motion -sensitive cameras permanently monitoring animal a  ctivity inside and outside
the fence, respectively, at locations where deer are thought most likely to  cross the fence .
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The fence is inspected at least monthly when
rangers are in the area and when the motion -
sensitive cameras are serviced. Since completi ng
the fence in early 2021, there has been only one
known deer incursion ; a deer was detected on a
camera inside the fence and never seen again
(presumably it we nt in and out under the fence).
The cameras indicate that native animals
(wombats, wallabies and eastern grey kangaroos)
are entering and exiting the plot under the fence.
The apron has not yet been dropped to exclude
feral pigs. Several branches and trees have fallen
over the fence and been removed (Figure 8e).

Figure 18. The partial sambar and fallow deer exclusion
fence at Pheasant Creek Flora Reserve, North East Victoria:
(@) a corner of the fence, p) three-pin anchor (at gate post),
(c) star post with raised apron, (d) double gate that can be
opened to allow animals inside the fence to be mustered out,
and (e) tree-fall over the fence requiring the tree to be cut up
and the fence repaired
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CONSERVATION EXAMPLE 3: SAMBAR DEER
EXCLUSION FENCE, MOUNT BULLFIGHT
NATURE CONSERVATIONRESERVE, VICTORIA
Deer exclusion fencing was constructed around
three alpine bogs in Mount Bullfight Nature
Conservation Reserve, Victoria, that are occupied
by the Alpine Tree Frog ( Litoria verreauxii alpina;
listed as Vulnerable under the Federal
Environment Protection and Biodiversity
Conservation Act 1999) and impacted by

wallowing sambar deer (Fahey 2017). Bogs were
fenced in 2016, 2019 and 2020. Due to the
remoteness of the bogs, a helicop ter was used to
transport the materials and people (including
Australian Deer Association and Sporting

Shooters Association of Australia volunteers) to
the site. (For the third bog , illustrated, 13 people

erected 350 m of fencing around four breeding
pools within the area of the bog over two days in
2020.) The fence is made from 12/120/15 2.5 -
mm wire mesh , with three plain wires and one
sight wire. Two plain wires above the mesh make
the fence 1.8 -m high (Figure 19). A pedestrian
gate (1,800 x 950 cm; 1 m opening) allows people
to enter. The 2.4 m star posts are spaced every
5 m, and there are 2 .4 m 50N B galvanised posts
and 2.1 m 32N B galvanised stays. Mega Anchor
kits are used for corners, stays, end posts and

the pedestrian gate. F ences are checked at least
once annually. There have been no breaches
since the first fences were constructed in March
2016.

Figure 19. Fencing bogs to protect Alpine Tree Frog breeding
pools from wallowing by sambar deer in Mount Bullfight Nature
Conservation Reserve, Victoria(a) Fence construction (b) Aerial
view of a fenced bog.Source: Tegan Dalman and Roellen
Gilmore, Project Leadsfor the Native Vegetation Improvement
Project, Parks Victoria.
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