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Implications of Browsing by Native Wildlife on Improved Pastures 
and Native Vegetation Communities on King Island, Tasmania 

 
Executive Summary 

 
During August 2008 ς March 2010 a scientific study was undertaken to examine the 
ecological and economic implications of browsing by native wildlife on the pastures and 
native vegetation of King Island, Tasmania. The study was led by the Tasmanian Institute of 
Agricultural Research in partnership with the King Island Natural Resource Management 
group. The study formed part of aƴ ŀƳōƛǘƛƻǳǎ п ȅŜŀǊ ǇǊƻƎǊŀƳ ŎƻƴǎƛŘŜǊƛƴƎ ǘƘŜ Ψ!ƭǘŜǊƴŀǘƛǾŜǎ 
ǘƻ ǘƘŜ ¦ǎŜ ƻŦ млулΩ ŀǎ ŀ ŎƻƴǘǊƻƭ ƳŜŀǎǳǊŜ ŦƻǊ ƴŀǘƛǾŜ ŀƴŘ ŜȄƻǘƛŎ ǿƛƭŘƭƛŦŜ ƛƴ ŀƎǊƛŎǳƭǘǳǊŀƭ 
landscapes in Tasmania that was a joint initiative of the Australian and Tasmanian 
governments.  
 
The study built on the wildlife population survey undertaken on the island by Mark Branson 
and colleagues in 2008, and indicated quantitatively, for the first time, the significant and 
geographically-widespread impacts of wildlife browsing on farming systems and native 
vegetation communities across both the coastal and inland regions of King Island. The 
report outlines the findings of field research undertaken at 28 monitoring sites across the 
island and makes recommendations about options to mitigate the impacts of wildlife 
browsing on pasture-based enterprises such as beef and dairy farms, and native vegetation 
ecosystems. The report outlines options to improve the management of native wildlife.  
 
¢ƘŜ ǇƻǇǳƭŀǘƛƻƴ ǎƛȊŜ ƻŦ .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅ ƻƴ King Island is extraordinary ς over 500,000 
animals are estimated to forage on pasture systems covering an area of just 66,413 ha. A 
positive relationship was demonstrated ōŜǘǿŜŜƴ ǘƘŜ ǊŜƭŀǘƛǾŜ ŀōǳƴŘŀƴŎŜ ƻŦ .ŜƴƴŜǘǘΩǎ 
Wallaby and pasture loss to wildlife browsing. Measured pasture loss was around 50% of 
pasture production, on average, at unfenced sites. Shooting wallabies typically had no 
medium term effect on reducing animal numbers at unfenced sites, and hence typically may 
have no practical benefit at these sites in terms of reducing pasture loss to wildlife. The one 
apparent exceptional was where intensive shooting was combined with on-going monitoring 
and follow-ǳǇ ǎƘƻƻǘƛƴƎ ǘƻ ƪŜŜǇ ǘƘŜ ƴǳƳōŜǊ ƻŦ .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅ ƭƻǿΦ Shooting of this 
nature may have a central role in future wildlife population management and the mitigation 
of browsing impacts on pasture provided that it is undertaken systematically at a landscape 
level. The combined use of well constructed wallaby-proof fencing and systematic shooting 
worked most effectively, and reduced pasture loss to almost zero.  
 
A number of uncertainties may arise when estimating the pasture loss resulting from 
wildlife browsing and the potential dollar value of these losses. As a consequence, a range 
of estimates of pasture loss and the value of losses were provided based on the scientific 
findings of the research and the different assumptions used to make these estimates. It was 
estimated that total annual pasture loss to browsing on King Island could range from 7,103 
to 82,687 tonnes of dry matter (DM), depending on the assumptions. The total dollar value 
of the estimated annual pasture loss for the island ranged from $2.4 million to around $28 
million, again dependent on the assumptions made. For example, based on average pasture 
losses of 42% and 28% within 100 m and beyond 100 m of bush-lines, respectively, and with 
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30% of pasture loss eaten by wildlife, the estimated annual pasture loss to browsing on King 
Island was 24,806 tonnes (DM) with an estimated value of $8,463,977.  
 
If all pastures were afforded protection from wildlife browsing by the use of a combination 
of wallaby-proof fencing and shooting, the potential annual savings appear highly significant. 
.ŜŎŀǳǎŜ ƻŦ ǘƘŜ ƘƛƎƘ ƴǳƳōŜǊǎ ƻŦ ƴŀǘƛǾŜ ǿƛƭŘƭƛŦŜ ǎǳŎƘ ŀǎ .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅΣ ǘƘŜǎŜ ŀƴƛmals are 
also degrading and modifying native vegetation. By excluding native wildlife from sites, we 
showed that vegetation condition can be improved in the shorter term and seedling 
recruitment and plant growth can occur. This finding is promising for future investments in 
biodiversity conservation including fire, vegetation and habitat management on the island.  
 
We argue that the future of King Island is not sustainable unless a credible strategy is 
developed to manage native wildlife, especially BennettΩǎ ²ŀƭƭŀōȅΦ Lƴ ǘƘŜ ŀōǎŜƴŎŜ ƻŦ 
suitable controls on wildlife population levels and wildlife management, significant 
ecological and economic impacts will continue. Such a strategy needs to be holistic and 
cover both pasture production systems and native vegetation communities as the wildlife 
exploit both systems. The welfare of native animals must be respected. The proposed 
strategy will require wide community support and good communication to stakeholders and 
ŎƻƴǎǳƳŜǊǎ ƻŦ ǘƘŜ ƛǎƭŀƴŘΩǎ ŀƎǊƛŎǳƭǘǳǊŀƭ ǇǊƻŘǳŎŜΦ Dovernments have a central role to play in 
making this option a reality. This is the most comprehensive study of its kind yet to be 
undertaken in Tasmania and few comparable studies are reported from around the world.  
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1. INTRODUCTION 
 

1.1  INTRODUCTION 
 
During the period August 2008 ς March 2010 a scientific study was undertaken to examine 
the ecological and economic implications of browsing by native wildlife on the pastures, 
native vegetation and biodiversity of King Island, Tasmania. The study was led by the 
Tasmanian Institute of Agricultural Research (TIAR) and University of Tasmania (UTAS) in 
partnership with the King Island Natural Resource Management group (KINRM). 
 
¢ƘŜ ǎǘǳŘȅ ŦƻǊƳŜŘ ǇŀǊǘ ƻŦ ŀƴ ŀƳōƛǘƛƻǳǎ п ȅŜŀǊ ǇǊƻƎǊŀƳ ŎƻƴǎƛŘŜǊƛƴƎ ǘƘŜ Ψ!ƭǘŜǊƴŀǘƛǾŜǎ ǘƻ ǘƘŜ 
¦ǎŜ ƻŦ млулΩ ŀǎ ŀ ŎƻƴǘǊƻƭ ƳŜŀǎǳǊŜ ŦƻǊ native and exotic wildlife in agricultural landscapes in 
Tasmania. The program was a joint initiative of the Australian and Tasmanian governments, 
and was administered through the Tasmanian Department of Department of Primary 
Industries, Parks, Water and Environment (DPIPWE).  
 
The findings of the study indicate quantitatively, for the first time, the geographically-
widespread impacts of wildlife browsing on farming systems and native vegetation 
communities across both the coastal and inland regions of King Island. The report outlines 
the scientific findings of the field research and makes recommendations about options to 
mitigate the apparent impacts of wildlife browsing on pasture-based enterprises such as 
beef and dairy farms, and native vegetation ecosystems on King Island. The report outlines 
options to improve the management of native wildlife and the sustainable management of 
terrestrial ecosystems.  
 
1.2 BACKGROUND 
 
King Island is located off the north west of mainland Tasmania in western Bass Strait. The 
island covers approximately 110,160 hectares and supports a human population of around 
1500 people with major settlements at Currie and Grassy (Barnes and Duncan 2002). The 
island receives annual rainfall of up to 1,050mm and has, on average, 215 rain days per year 
(Donaghey 2003).  
 
The King Island economy is largely based on agriculture, minerals, fisheries and marine 
resources, and nature-based tourism (K. Eyles, UTAS unpublished data 2010). Agricultural 
production is principally based on pasture-based enterprises such as beef and dairy farming. 
The market branding of YƛƴƎ LǎƭŀƴŘΩǎ agriculture as producing premium food products in an 
environmentally-sustainable manner is very important since most of the agricultural 
produce is exported to other parts of Australia and internationally (Norton 2010). 
  
Since permanent European occupation of King Island in the late 1800ΩǎΣ ƳƻǊŜ ǘƘŀƴ тл҈ ƻŦ 
the native vegetation has been cleared for agricultural land use and the island has 
undergone a dramatic reduction in biodiversity values (Donaghey 2003; Threatened Species 
Section 2010). A number of plant and animal species have become extinct as a result of 
these land use impacts (Barnes and Duncan 2002; Donaghey 2003). Seven per cent of the 
remaining native vegetation is protected within State Reserves, Nature Reserves or 
Conservation Areas (Barrow 2008), and up to 25 native vegetation communities still occur 
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on the island (Barnes and Duncan 2002; Lacey and Norton 2010). Due to a history of 
intensive land clearing and a high fire frequency, much of the former woodlands and forest 
understorey that covered the island has been replaced with Melaleuca and Leptospermum 
dominated scrub and heath-scrub complex (Barnes and Duncan 2002). Native vegetation 
occurs across the island as isolated small patches, planted windrows, and two relatively 
large stands in the northeast and south of the island (Lacey and Norton 2010) (Figure 1). 
 

 
 
Figure 1. Distribution of remnant patches of native vegetation (pink) within a highly 
fragmented agricultural landscape (white) on King Island, Tasmania. Larger patches of native 
vegetation are shown in green including the Lavinia State Reserve in the north east of the 
island. (Top to bottom of King Island is ~60 km.) The image was generated using BITE©. 
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Wildlife Management on King Island 
 
The highly-modified landscapes found on King Island today provide habitat for several 
ǎǇŜŎƛŜǎ ƻŦ ōǊƻǿǎƛƴƎ ƴŀǘƛǾŜ ŀƴƛƳŀƭǎ ƛƴŎƭǳŘƛƴƎ .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅ (Macropus rufogriseus), 
Brushtail Possum (Trichosurus vulpecula) and the Tasmanian Pademelon (Thylogale 
billardierii) (Anon 1996; Anon 2005).  
 
Many landholders report that browsing native herbivores have increased in number in 
recent decades, and have become a serious management issue for farmers. These anecdotal 
reports appear generally consistent with data collected during DPIPWE wildlife spotlighting 
surveys undertaken along roads during 2001-2006/2007 (Figures 2 and 3). The observed 
number of animals was lower in 2008. These data suggest that the population density of the 
.ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅ Ƴŀȅ have increased during at least the first half of the decade despite the 
shooting of around 30,000 wallabies per annum, on a non-commercial basis, for crop and 
pasture protection ( Anon 2005; DPIW 2005;) (Table 1). 
 

 
 
Figure 2. Location of DPIPWE spotlight survey transects (shown in blue, numbered 1-10) 
used to estimate the relative abundance of native wildlife on King Island, Tasmania (adapted 
from DPIW 2005). (Top to bottom of the island is ~60 km.) 
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Figure 3. Trends in the index of population ŘŜƴǎƛǘȅ ƛƴ .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅ ŀƴŘ ¢ŀǎƳŀƴƛŀƴ 
Pademelon on King Island for the period 2001-2009. Trend line includes standard error bars 
(adapted from DPIW 2005). 
 
Prior to 2005, the management of native herbivores on King Island was undertaken using 
techniques such as 1080 poison baiting, localised shooting, vegetation clearance, wallaby-
proof fencing and commercial harvesting (DPIW 2005). Most reported wildlife control was 
ŎŀǊǊƛŜŘ ƻǳǘ ƻƴ ŀ ǇǊƻǇŜǊǘȅ ǎŎŀƭŜ ǿƛǘƘ ǘƘŜ ƻŎŎŀǎƛƻƴŀƭ ΨǎǘǊŀǘŜƎƛŎΩ ǳǎŜ ƻŦ млул Ǉƻƛǎƻƴ ό5PIW 
2005).  
 

 
Table 1. 9ǎǘƛƳŀǘŜ ƻŦ ǘƘŜ ƴǳƳōŜǊ ƻŦ .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅ ǘŀƪŜƴ ōȅ ƴƻƴ-commercial shooting on 
King Island for the period 1999-2009 (source: Kris Carlyon, DPIPWE 2010). 
  
The use of 1080 poison on King Island was abandoned in 2005 because the use of toxins 
ŎƻƴŦƭƛŎǘŜŘ ǿƛǘƘ ǘƘŜ ƛƳŀƎŜ ƻŦ ǘƘŜ YƛƴƎ LǎƭŀƴŘ ŜȄǇƻǊǘ Ψ.ǊŀƴŘΩ ό.Ǌŀƴǎƻƴ нллуύΦ 5ǳǊƛng the same 
period, a decision was taken by the Tasmanian Government to phase out the use of 1080 as 
a wildlife management control as a result of public concern about animal welfare and the 
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potential impact of 1080 on non-target species including threatened species of native 
wildlife (Australian Government, Tasmanian Government 2009).  
 
Shooting as a wildlife control measure 
 
Since the use of 1080 as a wildlife control measure on King Island ceased to be an option, 
landholders have persisted with alternative measures such as shooting. Landholders can 
apply for a Crop Protection Permit from the Tasmanian DPIPWE to cull wallabies in order to 
protect crops or pasture on their land. Permits are issued for a period of up to 12 months, 
and specify the species to be taken, property, and method of control. The latter depends 
upon the nature of the problem, but usually involves shooting at night with the aid of a 
spotlight. Shooting may be undertaken by the landholder, their employees or family, or by 
other persons named on the permit as agents. Permits to shoot wallabies are issued subject 
to an annual assessment of population trends undertaken during the standard spotlight 
survey program.  
 
However, the usefulness of shooting as a viable, long-term wildlife control measure on King 
Island appears uncertain. In the absence of careful planning, the use of shooting of native 
wildlife as a method of control can be problematic. Ad-hoc or inefficient use of shooting in 
an area can make the effective use of this control option more difficult as animals become 
particularly sensitive to disturbance. In terms of wildlife management at a landscape level, 
localised shooting may have only limited or no lasting benefit since the local area may be 
rapidly occupied by animals moving in from neighbouring, uncontrolled areas where the 
wildlife population remains high.  
 
There are concerns within the local community about the apparently large number of 
animals that are shot and may be left in farm paddocks. The carcasses may provide an 
extraordinary source of food for many species including the Forest Raven (Corvus 
tasmanicus). Apparently, as a result of increased food availability from this source, the 
population of ravens on the island has increased significantly and is considered to have a 
detrimental ecological impact (R. Donaghey, personal communication 2010). 
 
Fencing as a wildlife control measure 
 
Wallaby-proof fencing is used on King Island to help reduce pasture and crop losses from 
wildlife. The boundaries of several properties have been partially or fully fenced with 
wallaby proof fencing. Although fencing may be relatively expensive and requires ongoing 
maintenance, it can help to reduce pasture loss to wildlife browsing. The case study outlined 
by Statham and Statham (2009) illustrated some of the benefits of wallaby-proof fencing 
observed by Mr Peter Bowling for his properties in the southern part of King Island. Mr 
Bowling reported improvements in the quality of his pastures and has been able to increase 
the stocking rate of his herd of Grey cattle since installation of the fencing (Statham and 
Statham 2009). 
 
Although comprehensive benefit cost analyses of the use of wallaby-proof fencing are yet to 
be undertaken for King Island or other parts of Tasmania, the quantitative findings from this 
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study (see below) indicate the degree to which pasture losses could be reduced by using 
wallaby-proof fencing in combination with systematic shooting.    
  
Commercial harvesting of wildlife 
 
A Wildlife Trade Management Plan has been developed by the Tasmanian Government for 
the King Island population of BeƴƴŜǘǘΩǎ ²ŀƭƭŀōȅ ό5tL² 2005). The plan aims to satisfy the 
requirements for an Approved Wildlife Trade Management Plan under Section 303FO of the 
!ǳǎǘǊŀƭƛŀƴ DƻǾŜǊƴƳŜƴǘΩǎ Environment Protection and Biodiversity Conservation Act 1999, 
thereby allowing products of wallabies from King Island to be exported to overseas markets. 
The program applies from 1 July 2005 to 30 June 2010. 
 
At present, there is no export operation on King Island. The economic viability of 
commercial operations appears limited by relatively high freight costs and input costs 
associated with processing animals on the island.  
 
The Wildlife Trade Management Plan aims to ensure the ecological sustainability of wallaby 
harvesting on King Island by regularly monitoring population trends and adopting 
appropriate management in response to these trends (DPIW 2005).  
 
King Island Population Survey of Native Wildlife in 2008 
 
On-going concerns about wildlife management on King Island resulted in the initiation of a 
new population survey of native wildlife in 2007. KINRM was contracted by the Tasmanian 
Government to undertake a systematic program of wildlife spotlight surveys across King 
Island during February to April 2008 to quantify the population size and density of several 
native wildlife species associated with browsing on pastures (Branson 2008).  
 
¢ƘŜ ǿƛƭŘƭƛŦŜ ǎǇŜŎƛŜǎ ƻŦ ǎǇŜŎƛŀƭ ƛƴǘŜǊŜǎǘ ǿŜǊŜ .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅΣ .ǊǳǎƘǘŀƛƭ tƻǎǎǳƳ ŀƴŘ the 
Tasmanian Pademelon, owing to the perceived impacts that these species may have on 
pasture production (Branson 2008).  
 
¢ƘŜ ǇǊƛƴŎƛǇŀƭ ŀƛƳ ƻŦ ǘƘŜ ǎǘǳŘȅ ǿŀǎ ǘƻ ƻōǘŀƛƴ ŀŎŎǳǊŀǘŜ ǇƻǇǳƭŀǘƛƻƴ ŜǎǘƛƳŀǘŜǎ ŦƻǊ ǘƘŜ .ŜƴƴŜǘǘΩǎ 
Wallaby, Brushtail Possum and the Tasmanian Pademelon (Branson 2008). In addition, an 
important aspect of the research was to test different wildlife census techniques and to 
identify the most suitable for the conditions on King Island.  
 
The survey provided an opportunity to compare the population census data and population 
estimates with those derived from the DPIPWE roadside surveys (Branson 2008). This 
enabled the two wildlife population sampling approaches to be evaluated. 
 
A literature review was undertaken by Branson (2008) to identify the most appropriate 
monitoring procedures available, and a pilot study was used to trial selected techniques. 
Strip transects of 400 m length and 50 m half-width were selected as the most appropriate 
to undertake wildlife surveys on farms with pastures on King Island. This survey method was 
also employed for the present project (see below). Branson (2008) used an environmental 
stratification of King Island to select 30 field sites where the survey data would allow the 
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calculation of the relative abundance of each wildlife species (using a weighted mean 
estimate per hectare).  
 
Additional roadside spotlight monitoring was undertaken at historical sites used by DPIPWE 
and within Pegarah Forestry and Lavinia Reserve to provide a seasonal comparison with 
historical data on wildlife abundance.  
 
Branson (2008) estimated a population of between пплΣллл ŀƴŘ рорΣллл .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅ 
was foraging in pastures on King Island (Figure 3a). This estimate was significantly higher 
than any previously published population estimate.  
 
The Tasmanian Pademelon was found in relatively low abundance and Branson (2008) 
estimated the population at between 18,000 and 31,000 on pastures. The species appeared 
most common in the Pegarah area and southern regions of the island.  
 
The Brushtail Possum appeared to be relatively evenly distributed across the island, and had 
an estimated population of 55,000 ς 93,000 in pasture (Branson 2008).  
 
It was ǎǳƎƎŜǎǘŜŘ ǘƘŀǘ ǘƘŜ ǇƻǇǳƭŀǘƛƻƴ ǎƛȊŜ ƻŦ ǘƘŜ .ŜƴƴŜǘǘΩǎ Wallaby and Brushtail Possum 
may be increasingly over time, whereas the Pademelon population may be in decline. 
 
The study made three recommendations (Branson 2008): 
 

¶ that a biannual aerial survey program be developed to monitor the impact of any 
commercial harvesting operations and culling permits on King Island, as is the 
standard in other States of Australia. 
 

¶ that the Tasmanian Pademelon should not be approved for culling permits on King 
Island, unless it is demonstrated that an abnormally high relative abundance of the 
species is present on a given property. 

 

¶ investigate the health of the Tasmanian Pademelon population on King Island in 
relation to toxoplasmosis and other diseases. 
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Figure 3a. aŜŀƴ ǊŜƭŀǘƛǾŜ ŀōǳƴŘŀƴŎŜ ƻŦ .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅ (left), Tasmanian Pademelon (middle), and Brushtail Possum  (right) at 30 sites on King 

Island (adapted from Branson 2008). Circles are shown in proportion to the relative abundance of wildlife species. Land cover including native 

vegetation community types is shown in the vegetation key at bottom left in each map. 
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1.3 AIMS OF THE PRESENT PROJECT 

The aims and objectives of the present study were developed in the context of the overall 
Ψ!ƭǘŜǊƴŀǘƛǾŜǎ ǘƻ ǘƘŜ ¦ǎŜ ƻŦ млул tǊƻƎǊŀƳΣ ŀƴŘ ǘƘŜ ŦƛƴŘƛƴƎǎ ƻŦ ǘƘŜ ǎǘǳŘȅ ǊŜǇƻǊǘŜŘ ōȅ .Ǌŀƴǎƻƴ 
(2008). Of particular interest was the potential ecological and economic impact that a very 
high population of native wildlife herbivores may have on pasture-based enterprises such as 
beef and dairy farming on King Island, and on native vegetation communities and its 
associated biodiversity. If these impacts were shown to be significant then it is important to 
identify credible and practical options to mitigate these impacts.  
 
The objectives of the project were to: 
 

¶ Examine the relationships between the relative abundance of native herbivores on 
King Island and their impact on pastures. 
 

¶ Assess the impact of culling intensity and frequency on the relative abundance of 
herbivores in pasture, and the relationship between the relative abundance of 
herbivores and pasture damage at a property scale. 
 

¶ !ǎǎŜǎǎ ǘƘŜ ŜŦŦŜŎǘƛǾŜƴŜǎǎ ƻŦ Ψǿŀƭƭŀōȅ-ǇǊƻƻŦΩ ŦŜƴŎƛƴƎ ŦƻǊ ƳƛǘƛƎŀǘƛƴƎ ǇŀǎǘǳǊŜ ǇǊƻŘǳŎǘƛƻƴ 
loss resulting from wildlife browsing. 

 

¶ Examine if thresholds can be established between the relative abundance of 
herbivores and browsing damage to pasture and agricultural productivity on King 
Island. 

 

¶ Consider the feasibility of a commercial wallaby and possum harvesting industry on 
King Island based on the results of the herbivore control approaches.  

 

¶ Assess the impact of native herbivores on the condition of remnant native 
vegetation across agricultural landscapes with and without Ψǿŀƭƭŀōȅ-ǇǊƻƻŦΩ ŦŜƴŎƛƴƎΦ  

 
1.4 HOW THE REPORT IS STRUCTURED  
 
The report comprises four major sections. The introduction to report provides the 
background to the study and outlines its key objectives. Section 2 outlines the design of the 
field research and presents the major scientific findings of the field study undertaken 
between August 2008 and March 2010. Section 3 discusses the ecological and economic 
implications of native wildlife browsing for the terrestrial ecosystems on the island. The 
major conclusions and recommendations are presented in section 4. 
 
Scientific field data not directly employed in the main body of the report are presented in 
the Appendices. Data on the relative abundance of wildlife species, and pasture production 
and losses to browsing are included for each site and property. Similarly, site and property 
level data for each biodiversity monitoring plot are included. These data may be useful for 
benchmarking and monitoring changes over time where landholders and land managers 
adopt new mitigation measures to manage native wildlife. 
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2. DETERMINING THE SIGNIFICANCE OF WILDLIFE BROWSING 
 
2.1 INTRODUCTION 
 
The significance of browsing by native wildlife on pastures and native vegetation 
communities on King Island was examined between August 2008 and March 2010, inclusive, 
using a combination of complementary scientific field studies.  
 
A total of 28 field sites were established and monitored using several field staff and over 
2000 person hours of time. The location of sites was permanently recorded so, if required, 
they could be used in future studies including for long-term monitoring.  
 
The design of the field research program and the scientific methods used for collecting and 
analyzing data are outlined below. 
 
2.2 DESIGN OF FIELD RESEARCH PROGRAM 
 
The design of the field research program and selection of study sites used in this project 
built upon the approach adopted in the wildlife surveys undertaken across the island in 
2008 by Branson (2008). Five areas located around Wickham, Reekara, Bungaree, Pegarah 
and South were selected for the wildlife surveys in 2008 because they reflected the diversity 
of native vegetation, soils, local hydrology and drainage, and pasture types found on farms 
across both coastal and inland regions of the island.  
 
Twelve field sites were identified in the same five areas of the island to examine the 
relationships between the relative abundance of native wildlife, wildlife browsing, and 
pasture loss (Figure 4 and Table 2). ¢ƘŜǎŜ ǎƛǘŜǎ ǿŜǊŜ ŎŀƭƭŜŘ ǘƘŜ ΨǇŀǎǘǳǊŜ ƳƻƴƛǘƻǊƛƴƎ ǎƛǘŜǎΩ 
and were improved pastures that were not regularly irrigated.  
 
An additional 16 sites were chosen as ΨōƛƻŘƛǾŜǊǎƛǘȅ ƳƻƴƛǘƻǊƛƴƎ sitesΩ ǘƻ evaluate the affect of 
wildlife browsing on native vegetation communities (Figure 4 and Table 2).  
 
An important consideration of the selection of all pasture monitoring sites was the presence 
or absence of wallaby-proof fencing at a landscape level, and other management practices 
imposed on a site (e.g. no controls, commercial shooting, intensive shooting, fencing and 
shooting) so that these factors could be examined as well (Table 2).  
 
The decision to use these factors to select field sites for monitoring pasture loss meant that 
areas of pasture at greater distance from bush-lines were not sampled. As a consequence, 
this placed limitations on attempts to model pasture loss to browsing for all pasture 
situations on the island.   
 
Ψ/ƻƳƳŜǊŎƛŀƭ ǎƘƻƻǘƛƴƎΩ ǿŀǎ ŘŜŦƛƴŜŘ ŀǎ ǎƘƻƻǘƛƴƎ ŀǘ ŀ ǎƛte that was at a level consistent with 
that undertaken by experienced shooters during a commercial harvesting activity. ΨLƴǘŜƴǎƛǾŜ 
ǎƘƻƻǘƛƴƎΩ ǿŀǎ ŘŜŦƛƴŜŘ ŀǎ ŀ ƭŜǾŜƭ ƻŦ ǎƘƻƻǘƛƴƎ ǘƘŀǘ ŜƴŀōƭŜŘ ǘƘŜ ǊŜƳƻǾŀƭ ƻŦ ŜǾŜǊȅ ƛƴŘƛǾƛŘǳŀƭ ƻŦ 
each target species from the site at the time of shooting. 
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Site Type Site 
No. 

Site Name Location Vegetation Mgt. Regime 

Pasture & 
Wildlife 
Monitoring 

     

 1 Reekara A Reekara Pasture Fence/Intensive Shoot 

 2 Reekara B Reekara Pasture Fence/Intensive Shoot 

 3 Reekara C Reekara Pasture No Control 

 4 Pegarah Pegarah Pasture Intensive Shoot 

 5 Loorana A Loorana Pasture Intensive Shoot 

 6 Wickham A Wickham Pasture Commercial Harvest 

 7 Wickham A Wickham Pasture Commercial Harvest 

 8 Pearshape A Pearshape Pasture No Control 

 9 Seal Rocks Seal Rocks Pasture Commercial Harvest 

 10 Pearshape B Pearshape Pasture No Control 

 11 Loorana B Loorana Pasture No Control 

 12 Pearshape C Pearshape Pasture Commercial Harvest 

Biodiversity 
Monitoring 

     

 1 Seal rocks A Seal Rocks SKK Fencing 

 2 Seal rocks B Seal Rocks SKK Fencing 

 3 Black point A Black Point Coastal Fencing 

 4 Black point B Black Point Coastal Fencing 

 5 Currie A Currie Coastal No fencing 

 6 Currie B Currie Coastal No fencing 

 7 Currie C Currie Coastal No fencing 

 8 Currie D Currie Coastal No fencing 

 9 Reekara A Reekara SKK Fencing 

 10 Reekara B Reekara SKK Fencing 

 11 Reekara C Reekara SKK No fencing 

 12 Reekara D Reekara SKK No fencing 

 13 Red Hut A Red Hut Coastal Fencing 

 14 Red Hut B Red Hut Coastal Fencing 

 15 Wickham A Wickham SKK No fencing 

 16 Wickham B Wickham SKK No fencing 

      

 
Table 2. Location, vegetation and fencing found at field sites used to assess and monitor the 
affects of browsing by native wildlife on King Island, Tasmania. SKK = King Island Scrub 
Complex vegetation; coastal = King Island Coastal Complex vegetation (Norton and Lacey 
2010). 
 
2.3 SCIENTIFIC METHODS 
 
Estimating wildlife species composition and relative abundance 
 
The relative abundance of wildlife was assessed at each pasture monitoring site using a 
vehicle-based survey of a line transect 400 m in length and 100 m in width (Figure 5). 
Transects were marked with star pickets and flagging tape that could be readily observed at 
night using spotlights (Figure 5).  
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Figure 4. (left) Location of 12 field sites used for measuring pasture production and pasture loss to wildlife browsing, and transect spotlight 
surveys to determine the relative abundance of wildlife; (right) Location of 16 field sites used for assessing and monitoring the influence of 
browsing and habitat use by native wildlife on native vegetation communities. 



Implications of Native Wildlife Browsing on King Island, Tasmania Page 22 

This survey method was selected because research undertaken in 2007 (a pilot survey 
involving Mr Mark Branson, KINRM, and Mr Rowan Smith, TIAR) and 2008 (main wildlife 
survey by Branson) had demonstrated the utility of this design for the field conditions on 
King Island. The survey technique had to be able to accommodate the tall grass (>30 cm) 
found at some sites, cryptic nature of the Tasmanian Pademelon ( Le Mar and Southwell 
2001; Le Mar and McArthur 2005), and relatively small size of the Brushtail Possum. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5. Strip transect design that was used for spotlighting to determine the relative 
abundance of native wildlife at each pasture monitoring site. 
 
Vehicle line-transects using distance categories (modified from Le Mar and Sothwell 2001; 
Wayne and Cowling 2005) were found by Branson (2008) to provide greater perspective, 
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and earlier detection and greater identification confidence of wildlife at distance. The 
method also reduced the masking effect of tall grass, thus providing greater detectability of 
the smaller wildlife species (Southwell 1994; Southwell and Weaver 1995; Pople and Cairns 
2003).  The influence of the vehicle on the species did increase the level of flushing, but in 
most cases, animals were recorded while stationary, indicating that they were detected 
prior to flushing.  
 
Two people (one driver and one observer) using a 4WD flat-tray vehicle undertook the 
survey of each transect. The vehicle was driven through the middle line of the transect using 
the star pickets for guidance. The observer spotlighted from the tray of the 4WD, dictating 
into a voice recorder, while the vehicle traversed the transect at a speed less than 5km/h 
(first gear idle). In winter months it was sometimes necessary to travel through some 
sections of a transect at speed to avoid getting stuck.  
 
The observer was trained in the spotlight technique and in the identification of species by 
eyeshine, pelage colour and locomotion traits.  
 
Spotlighting commenced 40 minutes after sunset and was not conducted during high winds, 
persistent rain or fog (Hocking and Driessen 1992). Orientation and familiarisation with the 
site was undertaken prior to the spotlighting to identify hazards and ensure observer safety. 
To reduce the observer effect, vehicles approached transects as silently as possible without 
headlights, and stopped approximately 50 m before the start of each transect. Fifteen 
minutes was allowed to pass before the transect survey was commenced, using only the 
spotlight and no headlights.   
 
To maximise observations and to allow the driver to maintain safe operation of the vehicle, 
the observer scanned the spotlight in a 180-degree arc about the centre line at head height 
(Figure 5). All mammals on the ground and in trees within the strip were recorded to species. 
Pouch-young and animals behind the observer were not accounted for. Emphasis was put 
ƻƴ ǘƘŜ ƻōǎŜǊǾŜǊΩǎ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ǘƻ Ŏƻǳƴǘ ŀƭƭ ƛƴŘƛǾƛŘǳŀƭǎ ǿƛǘƘƛƴ ŜŀŎƘ ǘǊŀƴǎŜŎǘΣ ŀƴŘ ǘƻ ǊŜŎƻǊŘ 
each individual only once (Triggs 1999). Site transects were surveyed monthly to provide an 
index of relative abundance of wildlife for each pasture monitoring site.  
 
Several assumptions are associated with the use of the spotlight transects to estimate the 
relative abundance of native wildlife (see Branson 2008), including that: 
 
ü animals observed are correctly identified to species level. Only trained researchers 

were allowed to conduct spotlight observations. Of the three species, identification 
errors are likely to be restricted to confusing BennetǘΩǎ ²ŀƭƭŀōȅ ŀƴŘ the Tasmanian 
Pademelon. This error was assumed to be small. 

 
ü all animals in a transect were counted, and only counted once. This assumption is 

almost certainly violated in all nocturnal research. The most likely scenario is a 
negative bias due to crypsis and flushing responses (Le Mar and McArthur 2005). 
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ü detectability of species is equaƭ ŀǘ ŀƴȅ ƎƛǾŜƴ ǎƛǘŜΦ .ŜƴƴŜǘǘΩǎ ²allaby are the largest 
and least cryptic of the species in this study. Estimates for this species should be 
regarded as more accurate than estimates for pademelon and possum. 

 
ü detectability within species is equal across all sites. Transects with high animal 

numbers are more likely to produce a negatively biased result than sparsely 
populated transects. Areas with very dense groundcover were not surveyed as they 
were likely to induce a negative detection bias. 

 
Measuring pasture production and pasture loss resulting from wildlife browsing 
 
The pasture species composition of the pasture monitoring sites was typically dominated by 
Cocksfoot, Sub-clover, Ryegrass and Fescue (Table 2). Measurements of pasture production, 
and pasture loss to wildlife browsing were made using wire cage exclosures (55 cm x 55 cm 
x 55 cm) and paired un-caged plots of the same size. The paired plots were permanent, 

randomly assigned, and repeatedly measured over time. These plots were set in rows of four at a 
distance of 10 m, 25 m, 50 m and 100 m from the bush-line (edge of patches of remnant 
native vegetation) to allow an assessment of pasture loss with distance from vegetation.  
 
Cages at each site were installed after stock had been taken out of a paddock and pasture 
was harvested prior to the stock re-entering. Two samples were collected from each plot 
(caged and un-caged) using a lawn mower and hand clippers to collect the pasture samples. 
Pasture cuts were made at 3 cm above ground level. Samples were dried for 24 hours then 
weighed to obtain measurements in kilograms of dry matter production and loss from 
browsing.  Pasture loss trials were employed for the duration of the project between August 
2008 and March 2010, inclusive, which allowed for the measurement of seasonal variation 
of pasture production rates and losses. 
 
Predicting the significance of wildlife browsing on pasture production  
 
The significance of pasture loss resulting from wildlife browsing was estimated for every 
property with pastures on King Island, and for the island as a whole, using a software tool 
called BITE© (cf. Statham 1983; Norton and Lacey 2010). The concept for BITE© was 
developed in mid 2006 by Prof. Tony Norton to quantify and map the loss of pastures 
ǊŜǎǳƭǘƛƴƎ ŦǊƻƳ ōǊƻǿǎƛƴƎ ōȅ ƴŀǘƛǾŜ ƘŜǊōƛǾƻǊŜǎ ŀŎǊƻǎǎ ¢ŀǎƳŀƴƛŀΩǎ ŀƎǊƛŎǳƭǘǳǊŀƭ landscapes. The 
concept involves bringing together information on land cover and land use held within a 
computer-based geographic information system (GIS) with spatial information on farm 
pasture production and pasture loss from wildlife browsing. The software tool allows 
pasture production and loss to be mapped at the farm or property level. This information 
can ōŜ ǳǎŜŘ ǘƻ ΨǎŎŀƭŜ ǳǇΩ ŀƴŘ estimate pasture losses, and the dollar value of these losses, at 
a catchment and regional level.     
 
BITE© uses existing spatial information on land cover and land use, including satellite 
imagery (Norton and Lacey 2010). Estimates of pasture growth or production are generated 
using an established and well-tested agronomic model called DairyMod (Cullen et al. 2008; 
Johnson et al. 2008; Rawnsley et al. 2009) that has been used widely in the dairy industry. 
Information on pasture loss to native herbivores on King Island that is used in BITE© was 
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generated by the present study. BITE© was developed as part of the Alternatives to the Use 
of 1080 Program and was scripted by Dr Michael Lacey who is based at the University of 
Tasmania. The Visual Basic script used in BITE© is © Michael J. Lacey.   
 
A number of uncertainties arise when attempting to model and predict pasture losses across 
the agricultural landscapes of King Island. For example, the design of the field monitoring of 
pasture loss was limited by the available resources, including time, and by the need to 
include a consideration of wallaby-proof fencing on animal numbers and pasture loss from 
browsing. This meant that not all environmental settings within pastures on the island could 
be sampled, nor could the sampling extend over a longer time period to measure longer 
temporal fluctuations that may result from factors such as climate variability.  
 
The use of relatively small exclosure cages to measure pasture loss may also have influenced 
the results. The cages may produced their own micro-environment that is more conducive 
to pasture growth by trapping moisture, and reducing wind speed and evaporation. Since no 
buffers of retained pasture were used around the exclosures, it is possible that the light 
regime was improved within the cages, and competition was reduced from adjacent pasture 
plants that were exposed to wildlife browsing. As a consequence, it is possible that the 
growth rate of pasture under cages was relatively higher than would otherwise be the case, 
and that the estimated pasture loss from browsing was higher than the true case, as well. 
 
The uncertainties and limitations associated with modelling pasture loss to wildlife browsing 
mean that care needs to be taken in the use of BITE©, the interpretation of the model 
results, and the communication of any such findings to stakeholders.       
 
Measuring the affects of wildlife browsing on native vegetation  
 
The affects of browsing by native wildlife on native vegetation communities were examined 
at 16 sites across King Island (Figure 4). Exclosure plots with an area of 10 square metres 
were constructed at each field site to examine the response of the native vegetation to the 
removal of potential browsing and habitat use by native wildlife. The exclosure plots were 
created by driving four corner star pickets into the ground and placing straining wire around 
them.  
 
For sites with sandy and steep terrain, extra pickets and steel pegs were used to secure 
fence midpoints. The tops of the exclosure plots were not covered to save on construction 
costs.  
 
Sites were checked regularly for Brushtail Possum scats and other evidence of browsing 
within the exclosure, but none was found. If possum browsing had become an issue then 
the tops of the exclosures would have been covered with straining wire. 
 
Within each exclosure plot, a 2 m2 quadrat was established to measure the response of 
native vegetation to the removal of wildlife browsing and habitat use. Another 2 m2 quadrat 
with similar vegetation and site characteristics was established outside the exclosure plot as 
a paired comparison.  
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Data on plant species composition, vegetation structure (<5 cm, >5 cm, <30 cm, >30 cm), 
and plant growth was collected for each exclosure and each quadrat. The nature of the 
ground cover (e.g. bare ground, moss and litter cover) and degree of disturbance was 
recorded. Where present, pasture species were also identified.  
 
Photographs of each site were also captured before, after and during the monitoring. 
 
It is anticipated that these sites will be maintained in the longer term by KINRM in 
collaboration with local landholders so that a longer time-series of monitoring data can be 
collected. 
 
2.4 DURATION OF THE RESEARCH AND THE VOLUME OF DATA COLLECTED  
 
Research on pasture production and pasture loss to wildlife browsing, and wildlife surveys 
were conducted from August 2008 until March 2010. During this period, 78 pasture harvests 
were completed for each field site. This resulted in a total of 2486 pasture samples that 
were cut, dried, weighed and analysed during the study.  
 
During the same period, a total of 225 spotlight transect surveys were conducted to monitor 
the relative abundance of wildlife.  
 
Four rounds of monitoring of the exclosures and paired quadrats located in native 
vegetation communities were completed between May 2009 and March 2010, inclusive, to 
produce a total of 96 quadrat surveys.  
 
Overall, the combined field and laboratory-based research presented in the report 
represents a contribution of over 5000 person hours of time from a number of professional 
staff. 
 
A digital copy of the field data collected during the study was deposited with KINRM at 
Currie. 
 
2.5 SCIENTIFIC RESULTS AND DISCUSSION 
 
Wildlife Spotlight Surveys 
 
The species composition and relative abundance of native wildlife was assessed using 
ǎǇƻǘƭƛƎƘǘƛƴƎ ǎǳǊǾŜȅǎΦ ¢ƘŜ ǘƘǊŜŜ Ƴŀƛƴ ǎǇŜŎƛŜǎ ŘŜǘŜŎǘŜŘ ŀǘ ǎƛǘŜǎ ǿŜǊŜ ǘƘŜ .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅΣ 
Brushtail Possum and Tasmanian Pademelon (Figure 6 and Appendix 1ύΦ .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅ 
was the most abundant species. It was recorded at all sites during the survey period. The 
ǊŜƭŀǘƛǾŜ ŀōǳƴŘŀƴŎŜ ƻŦ .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅ ŀǘ ǎƻƳŜ ǎƛǘŜǎ ǿŀǎ ŎƭƻǎŜ ǘƻ 15 animals per hectare 
(Figure 6). 
 
The Brushtail Possum and Tasmanian Pademelon were recorded at all field sites during the 
study period. The relative abundance of both species was low. The highest (relative) 
abundance of Tasmanian Pademelon was observed at Site 4 in Pegarah.  
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Figure 6. Relative abundance (average number of individuals per ha +/- SDύ ƻŦ .ŜƴƴŜǘǘΩǎ 
Wallaby (blue), Brushtail Possum (red) and Tasmanian Pademelon (green), respectively, 
recorded at 12 field study sites on King Island between August 2008 and March 2010. 
 
These results were consistent with those found during the wildlife population survey 
undertaken across King Island in autumn 2008 that were reported by Branson (2008). 
 

A number of landholders have commented that pademelons often appear blind and 
emaciated. Branson (2008) suggested that they may be affected by diseases such as 
toxoplasmosis, possibly due to feral cats acting as vectors for the disease. This issue requires 
further investigation.  
 
Tasmanian pademelons displayed significant spatial variability around the Pegarah Forestry 
region, and it is known that this species prefers a pasture vegetation interface with greater 
understorey (Le Mar and McArthur 2005). The limited distribution of dense wet forest and 
low groundcover vegetation is likely to be limiting the distribution and dispersal of this 
species on King Island.  
 
Pasture Production and Pasture Loss to Wildlife Browsing 
 
Pasture production on King Island varied significantly during the year with climate. Daily 
pasture growth rates varied seasonally from close to zero to more than 90 kg of dry matter 
ha-1 day-1 (Figure 7). Expressed as mean aggregate pasture production, production for each 
site during the study period varied from <10 kg to around 40 kg of dry matter ha-1 day-1 

(Figure 8).  
 
Inland sites exhibited higher rates of pasture production compared to coastal sites, on 
average.  
 
Observed geographic variation in pasture production appears closely linked to soil quality 
and improved environmental conditions for pasture growth associated with distance from 
the coast-line (Figure 8).  
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Figure 7. Example of seasonal variation in pasture production (kg DM ha-1 day-1) from 
pasture monitoring site 11 (Loorana B) that was located 50 m from the bush-line. 
 
Pasture production, on average, was also higher on fenced sites than other sites (Figure 8). 
Potential explanations for these observed differences may include the recognition by land 
owners that these sites are inherently more suited to pasture production because of their 
environmental features, if released from browsing by wildlife.  
 
In addition, the reduced browsing by wildlife may have allowed the pasture species to 
persist and maintain growth through drier periods and seasonally.  
 

 
 
Figure 8. Mean aggregate pasture production (kg DM ha-1 yr-1 with +/- SD) for the 12 pasture 
monitoring sites located across King Island. 
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Figure 9. Mean aggregate pasture production (kg DM ha-1 yr-1 with +/- SD) for the 12 pasture 
monitoring sites located across King Island showing the production for each distance from 
the bush-line. 
 

Pasture production was comparable within individual sites, irrespective of distance from the 
bush-line (Figure 9). Overall, measured pasture production recorded at sites during the 
study period was consistent with DairyMod predictions of pasture growth for the climate 
and pasture species composition of pastures on King Island (Rawnsley et al. 2009; Norton 
and Lacey 2010). Even so, it should be noted that other pasture production models predict 
that higher absolute rates of pasture production may be possible under suitable conditions 
(J. Thorn, KINRM personal communication 2010). For the life of the study, the average % 
pasture loss resulting from wildlife browsing ranged from around 50-70% for sites where 
wildlife numbers were not controlled by intensive shooting and/or fencing (Figure 10 and 
Figure 11; e.g. Sites 4, 7, 8 and 12).  
 

 

Figure 10. Mean aggregate % pasture loss (expressed as kg DM ha-1 yr-1 with +/- SD) for the 
12 King Island field sites. {ƛǘŜǎ ŀǊŜ ƎǊƻǳǇŜŘ ŀǎ Ψ.ŀǎŜƭƛƴŜΩΣ ΨCŜƴŎŜŘΩΣ ΨLƴƭŀƴŘΩ ŀƴŘ Ψ/ƻŀǎǘŀƭΩ ǘƻ 
indicate their landscape context and management regime; see text for discussion. 
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Figure 11. Mean aggregate pasture production (blue) and pasture loss (red) (both expressed 
as kg DM ha-1 yr-1 with +/- SD), and % of pasture loss (green triangles & Y-axis) for the 12 
ŦƛŜƭŘ ǎƛǘŜǎ ŀŎǊƻǎǎ YƛƴƎ LǎƭŀƴŘΦ {ƛǘŜǎ ŀǊŜ ƎǊƻǳǇŜŘ ŀǎ Ψ.ŀǎŜƭƛƴŜΩΣ ΨCŜƴŎŜŘΩΣ ΨLƴƭŀƴŘΩ ŀƴŘ Ψ/ƻŀǎǘŀƭΩ 
to indicate their landscape context and management regime; see text for discussion. 
 
Browsing losses (expressed as a mean % of pasture production) at each pasture monitoring 
site appeared consistent and was relatively predictable across seasons (Figure 12).   
 
Since the relative availability of pastures as food varied seasonally the browsing wildlife 
must have also varied their use of surrounding native vegetation as a source of food to 
sustain their energetic requirements. 
 
 

 
 
Figure 12. Example of seasonal variation in pasture production (blue) and pasture loss to 
wildlife browsing (red) (both expressed as kg DM ha-1 day-1) from pasture monitoring site 
11 (Loorana B) that was located 25 m from the bush-line. 
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Shooting of wildlife and fluctuations in the relative abundance of wildlife would affect 
measures of pasture production (at uncaged control plots) and estimates of pasture loss to 
wildlife browsing over time at some field monitoring sites. To help account for this, average 
estimates of pasture loss to wildlife browsing were examined for field sites considered least 
likely to be affected by this factor.   
 
Figure 13 shows the average percentage pasture loss resulting from wildlife browsing for 
the pasture monitoring sites not influenced by shooting and /or fencing compared to the 
sampling distance from the bushline.  
 
Mean % pasture loss from wildlife browsing varied from 28-48%, but did not change 
significantly with distance from the bush-line.  
 
Higher mean % pasture loss values for these sites were recorded for locations within 25 m 
of native vegetation.  
 
When all 12 pasture monitoring sites were combined for the same analysis, pasture loss 
from wildlife browsing decreased as distance from the bush-line increased (Figure 14). For 
example, the mean value for all sites combined within 10 m of the bush-line was 43% 
compared to 28% at 100 m from the bush-line.  
 
The difference in pasture loss between the 10 m and 100 m sites was significant. These data 
suggest that the browsing wildlife may be wary of feeding at greater distances away from 
bush-lines where shooting is prevalent. 
 
 

 

 
Figure 13. Estimated pasture loss (% +/- SD) to browsing by native wildlife with distance (10 
m, 25 m, 50 m, 100 m) from the edge of remnant native vegetation (bush-line) on King 
Island; data are combined for sites not affected by fencing and/or shooting.  
 



Implications of Native Wildlife Browsing on King Island, Tasmania Page 32 

 

Figure 14. Estimated pasture loss (% +/- SD) to browsing by native wildlife with distance 
from the bush-line on King Island; data are combined for all 12 field sites.  
 
Relationships between wildlife abundance and pasture loss to wildlife browsing 
 
Estimates of average pasture production and the relative abundance of BennetǘΩǎ ²ŀƭƭŀōȅ 
were calculated for each field site. Statistical relationships between these two data sets 
were then calculated. A positive relationship (best fitted as a polynomial function) was 
ŦƻǳƴŘ ōŜǘǿŜŜƴ ǘƘŜ ǊŜƭŀǘƛǾŜ ŀōǳƴŘŀƴŎŜ ƻŦ .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅ ŀƴŘ ƳŜasured pasture loss 
resulting from browsing (Figure 15) at the 12 sites monitored during the study period.  
 

 
 
Figure 15. wŜƭŀǘƛƻƴǎƘƛǇ ōŜǘǿŜŜƴ ǘƘŜ ǊŜƭŀǘƛǾŜ ŀōǳƴŘŀƴŎŜ ƻŦ .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅ όŀƴƛƳŀƭǎ Ƙŀ-1) 
and average % pasture loss to wildlife browsing; data for all 12 sites combined and assuming 
the curve arises from the origin - an x/y intercept of zero. 
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¢ƘŜ ǊŜƭŀǘƛƻƴǎƘƛǇ ōŜǘǿŜŜƴ ǘƘŜ ǊŜƭŀǘƛǾŜ ŀōǳƴŘŀƴŎŜ ƻŦ .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅ and average per cent 
pasture loss to wildlife browsing presented in Figure 15 implies that the number of wallabies 
at a site would need to be reduced to very low levels to significantly reduce pastures losses 
resulting from browsing. ¢Ƙƛǎ Ƴŀȅ ōŜ ǇƻǎǎƛōƭŜ ǘƻ ŀŎƘƛŜǾŜ ŀǘ ǎƻƳŜ ǎƛǘŜǎ ǿƘŜǊŜ .ŜƴƴŜǘǘΩǎ 
Wallaby are feeding by using a combination of intensive shooting and on-going (follow-up) 
shooting. The rationale for this course of mitigation is discussed below. 
 
Relative abundance of wildlife in relation to Management Regimes 
 
The study provided an opportunity to assess pasture production loss to wildlife browsing 
under five different management regimes: no wildlife controls (site 3, 8 and 10), commercial 
shooting (sites 6, 7, 9 and 12), intensive shooting (sites 1, 2, 4 and 5), fencing (sites 1, 2 and 
9), and fencing combined with shooting (sites 1 and 2). 
 
The opportunity to assess the degree of pasture loss to wildlife browsing on sites exposed to 
shooting that simulated (or was consistent with) commercial harvesting arose through 
cooperation with landholders in coastal and inland areas of King Island, and DPIPWE staff 
and contractors  who were undertaking a shooting project.  
 
Information was available about the timing of shooting and the number of animals taken.  
 
The opportunity to examine the affects of intensive shooting on pasture loss to wildlife 
browsing arose through cooperation landholders and DPIPWE. Pasture monitoring sites 1, 2, 
4 and 5 were used for an intensive shooting study by agency staff and contractors from 
February 2009 to early 2010 (Mr John North personal communication 2010).  
 
In the case of both simulated commercial harvesting and intensive shooting, pasture 
production and pasture loss to wildlife browsing was able to be monitored prior to and 
during the imposition of the shooting regimes.  
 
Considerable fluctuation in the relative abundance of wildlife was observed at the sites used 
for intensive shooting (Appendix 4). The rate of increase in the relative abundance of 
wildlife at most sites after intensive shooting could be rapid and appeared most likely to be 
influenced by the presence or absence of wallaby-proof fencing, the frequency of shooting 
events, and the extent of nearby native vegetation from which new immigrants could be 
sourced.  
 
CƛƎǳǊŜ мс ǎƘƻǿǎ ǘƘŜ ŎƘŀƴƎŜ ƛƴ ǘƘŜ ǊŜƭŀǘƛǾŜ ŀōǳƴŘŀƴŎŜ ƻŦ .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅΣ .ǊǳǎƘǘŀil 
Possum and Tasmanian Pademelon at site 5 (without wallaby-proof fencing) both before 
and after imposition of intensive shooting.  
 
hōǎŜǊǾŀǘƛƻƴǎ ŀǘ ǘƘƛǎ ǎƛǘŜ ƛƴŘƛŎŀǘŜ ǘƘŀǘ ƛǘ Ƴŀȅ ōŜ ǇƻǎǎƛōƭŜ ǘƻ ŎƻƴǘǊƻƭ ǘƘŜ ƴǳƳōŜǊ ƻŦ .ŜƴƴŜǘǘΩs 
Wallaby feeding in an area with a combination of intensive shooting and on-going shooting.    
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Figure 16. Changes in the relative abundance of native wildlife (animals per ha) before and 
after (blue vertical line) the commencement of intensive shooting at Site 5 by the DPIPWE 
research project teamΤ ōƭǳŜ Ґ .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅΤ ǊŜŘ Ґ .ǊǳǎƘǘŀƛƭ tƻǎǎǳƳΤ ƎǊŜŜƴ Ґ 
Pademelon. 
 
Using shooting data supplied by DPIPWE from their intensive shooting trial (Mr John North 
personal communication 2009), an analysis of the total number of BŜƴƴŜǘǘΩǎ ²ŀllaby shot 
during that study and the average number of animals shot during each hour of shooting was 
summarized for sites with and without wallaby-proof fencing (Figure 17).  
 
¢ƘŜ ǘƻǘŀƭ ƴǳƳōŜǊ ƻŦ .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅ ǎƘƻǘ ƻƴ ǳƴŦŜƴŎŜŘ ǎƛǘŜǎ of equivalent size was in the 
range of around 1000-1,500 animals, with 10-15 animals shot per hour. This contrasted to 
the fenced site 1 where much fewer than 500 animals were shot in total, and the number of 
animals shot per hour was around 5 (Figure 17). 
 

  
 

Figure 17. ¢ƻǘŀƭ ƴǳƳōŜǊ ƻŦ .ŜƴƴŜǘǘΩǎ ²ŀllaby shot during the study (left) and the average 
number of animals shot during each hour of shooting (right) for sites (S) with and without 
wallaby-proof fencing; shooting data from DPIPWE in 2010. 
 
The effect of wallaby-proof fencing on the movements and relative abundance of native 
wildlife at a paddock and property scale was examined by comparing spotlight data for 
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neighbouring fenced and unfenced sites that were located in areas with a similar landscape 
context including the extent of remnant native vegetation (Figure 18).  
 
In all cases, fenced sites at Reekara and South recorded a significantly lower relative 
ŀōǳƴŘŀƴŎŜ ƻŦ .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅ ŎƻƳǇŀǊŜŘ ǘƻ ǳƴŦŜƴŎŜŘ ǎƛǘŜǎ ƛƴ ǘhe same areas. For 
example, the mean relative abundance of animals per ha on the unfenced sites at South was 
18 compared to 4 for the fenced site (Figure 18). 
 

     

Figure 18. wŜƭŀǘƛǾŜ ŀōǳƴŘŀƴŎŜ ƻŦ .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅ ƛƴ ƴŜƛƎƘōƻǳǊƛƴƎ ŦŜƴŎŜŘ ŀƴŘ ǳƴŦŜƴŎŜŘ 
field sites at Reekara (left) and South (right). 
 

 
Pasture loss in relation to Management Regimes 
 
Pasture loss to wildlife browsing varied significantly in relation to the management regime 
employed at a study site. Field sites with no wildlife controls had an average pasture loss to 
wildlife browsing of over 51% (Figure 19 and Figure 20).  
 
Losses were greater on the less productive coastal sites where pasture production was 
reduced (Figure 19).  
 
Field sites where commercial shooting was undertaken to reduce the number of native 
wildlife had an average pasture loss to browsing of 51% during the study. In other words, 
there was no difference in pasture loss between sites without wildlife controls and those 
subjected to a level of shooting that was consistent with commercial harvesting.  
 
This finding indicated that, in the absence of fencing, .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅ Ŏŀƴ ǉǳƛŎƪƭȅ ƳƻǾŜ 
from surrounding areas without controls in to a site where shooting has occurred and, as a 
consequence, maintain browsing pressure on pastures. 
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Figure 19. Estimated average pasture production (blue) and pasture loss (red) to wildlife 
browsing (kg DM ha-1day-1 +/- SD) under different wildlife control options (no controls, 
shooting, wallaby-proof fencing, combined wallaby-proof fencing and shooting). 
 

 
 
Figure 20. Estimated average pasture loss to wildlife browsing (% +/- SD) under different 
wildlife control options (no control, commercial shooting, intensive shooting, wallaby-proof 
fencing, combined wallaby-proof fencing and shooting; number of sites shown in brackets) 
during the study period on King Island, Tasmania.  
 
CƛŜƭŘ ǎƛǘŜǎ ǳƴŘŜǊ ǘƘŜ ΨŦŜƴŎƛƴƎΩ ǊŜƎƛƳŜ ƘŀŘ ŀƴ ŀǾŜǊŀƎŜ ǇŀǎǘǳǊŜ ƭƻǎǎ ǘƻ ǿƛƭŘƭƛŦŜ ōǊƻǿǎƛƴƎ ƻŦ 
нсΦо҈Φ ¢Ƙƛǎ ƭŜǾŜƭ ƻŦ ǇŀǎǘǳǊŜ ƭƻǎǎ ǿŀǎ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ŘŜŎǊŜŀǎŜ ŦǊƻƳ ǘƘŜ Ψƴƻ ŎƻƴǘǊƻƭΩ ŀƴŘ 
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ΨǎƘƻƻǘƛƴƎΩ ǊŜƎƛƳŜǎ όCƛƎǳǊŜ нлύΦ ²ƘŜǊŜ ŀ ŎƻƳōƛƴŀǘƛƻƴ ƻŦ ǿŀƭƭŀōȅ-proof fencing and shooting 
was employed, measured pasture loss was reduced to an average 3.2% (Figure 20).  
 
Estimating the economic cost of pasture loss to wildlife browsing 
 
The predominant agricultural land uses on the island are beef cattle grazing, pastoralism 
and dairy farming (Figure 21) and these use a total area of up to 83,150 ha. Approximately 
96% of this land was estimated to be used for grazing and pastoralism including coastal 
areas on 136 land titles that are used as open runs for both cattle and sheep. Dairy farms 
are found on 47 land titles and occupy 4% of the agricultural land (Figure 21).  This land base 
includes 66,413 ha of improved pastures of which ~83%, ~10% and ~7% was estimated to 
support beef, sheep and dairying, respectively.  
 
The BITE© decision support tool was used to estimate pasture production and pasture loss 
from wildlife browsing for all farms on King Island. BITE© uses the pasture growth model, 
DairyMod (Cullen et al. 2008; Johnson et al. 2008; Rawnsley et al. 2009) to predict mean 
daily, monthly and annual pasture production based on scientific information collected from 
a range of pasture growth studies.  
 
DairyMod predicted a mean annual pasture production of 10340 kg DM ha-1 yr-1 (Lacey and 
Norton 2010) for King Island when water and nutrient availability does not limit pasture 
growth. However, the actual pasture production of farms is typically less than the maximum 
possible and may be reduced by 25-50% depending on the farm enterprise, pasture 
management and climate variability.  
 
BITE© uses the baseline assumption (that can be varied by the user) that the actual pasture 
production is reduced by 25% and 40% of the maximum predicted by DairyMod for dairy 
and beef farms, respectively. This assumption was considered to be reasonable for King 
Island based on the pasture production measurements taken during this study at the 12 
pasture monitoring sites. The measured average pasture production for all sites on an 
annual basis was around 7000 kg DM ha-1 yr-1 compared to the model prediction of 7755 kg 
DM ha-1 yr-1 for dairy and 6204 kg DM ha-1 yr-1 for beef farms, respectively. 
 
The pasture loss data collected during the field study was used in BITE© to calculate pasture 
loss resulting from wildlife browsing with distance from bush-lines. Approximately 20% by 
area of pastures are found within 100 m of bush-lines (11,449 ha), 20% within 100-300 m of 
bush-lines (12,653 ha), and the balance beyond 300 m (42,312 ha).  
 
A mean annual rate of pasture loss of 42% was obtained during the study for field sites 
located within 100 m of bush-lines where the level of known shooting was considered not to 
have unreasonably affected the representativeness of the measurements for this zone. No 
empirical data on pasture browsing loss from wildlife were available for pastures located in 
zones 100-300 m from bush-lines, and >300 m from bush-lines. Two estimates of average 
annual pasture loss for both zones were arbitrarily chosen for use in BITE© for the baseline 
modelling of pasture loss on the island, and its dollar value. The first estimate was set at 
28% to reflect a single-step decay factor in browsing pressure with distance from bush-lines 
ς this figure was two-thirds of that measured for the 0-100 m zone. The second estimate 
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was 0%. This was chosen to illustrate the extreme lower end of browsing pressure likely to 
occur. Future studies of pasture loss to wildlife browsing on King Island could help to 
improve the estimates of pasture loss presented below by obtaining empirical data for the 
100-300 m and >300 m zones from bush-lines.  
 

 
 

Figure 21. Distribution of farming systems (dairy farming, grazing/pastoral, grazing/pastoral 
on open run and bush sites) on King Island with number of land titles for each group shown 
in brackets; note the lack of irrigation, and that the area occupied by each system includes 
pastures and native vegetation. 
 
Given these uncertainties, and uncertainties arising from the limitations of the field 
sampling outlined above, a range of estimates of pasture loss and the value of losses were 
derived (Table 3). These estimates were based on the scientific findings of the research and 
the different assumptions used to make these estimates.  
 
It was estimated that total annual pasture loss to browsing on King Island could range from 
7,103 to 82,687 tonnes of dry matter (DM) (Table 3), depending on the assumptions. The 
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total dollar value of the estimated annual pasture loss for the island ranged from ~$2.4 
million to around $28 million, again dependent on the assumptions made. For example, 
based on average pasture losses of 42% and 28% within 100 m and beyond 100 m of bush-
lines, respectively, and with 30% of pasture loss eaten by wildlife, the estimated annual 
pasture loss to browsing on King Island was 24,806 tonnes (DM) with an estimated value of 
$8,463,977. However, the total dollar value of the estimated annual pasture loss for the 
island could be much higher and approach $28M if the same values of pasture loss are used, 
and all of the pasture loss was eaten by wildlife and otherwise would have supported farm 
production.  
 
An indirect estimate of the pasture that may be lost to wildlife can be calculated using the 
wildlife population estimates of Branson (2008). That is, a combined wildlife herbivore 
population of 500,000 .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅ, 25,000 Tasmanian Pademelon and 80,000 
Brushtail Possum could consume a total biomass of pastures each year equivalent to that 
required to support over 20,000 steers (each with a 400 kg bodyweight).  
 
Since the recent market value of a 400 kg steer is around $700 (Dr Dale Miller, DPIPWE, 
personal communication 2009), the potential production loss from wildlife browsing could 
be in the order of $7M to in excess $14M if it is assumed that the native wildlife obtain 
between 50% - 100% of their diet from pastures, respectively.   
 

 
 
Table 3. Estimated annual pasture loss to native wildlife on King Island and its annual dollar 
value using different assumptions about average annual pasture loss with distance from 
bush-line (0-100 m, 100-300 m, >300 m), and the amount of pasture eaten by native wildlife 
(100%, 50%, 30%).  
 
While the precise dollar value of production that is lost to wildlife browsing on King Island 
remains unclear, the value may be very high. The estimated magnitude of lost production 
would suggest that serious wildlife population controls and wildlife management 
intervention is required to mitigate the impacts of wildlife browsing on pastures.  
 
Native wildlife and the condition of native vegetation on King Island  
 
Data were collected from 16 biodiversity monitoring sites with exclosures and paired control 
plots located outside of each exclosure to assess potential improvements in vegetation 
condition resulting from the exclusion of wildlife. Relative changes in the condition of native 
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vegetation were recorded in the exclosure plots with the removal of browsing and habitat 
use by wildlife. While the winter of 2009 was wetter than a number of previous years on 
King Island, the observed relative improvements in vegetation condition were best 
explained by release from wildlife browsing and habitat use.  
 
Although this study was in place for a relatively short period, a quantitative improvement or 
significant improvement was recorded for over 50% of the sites across the range of 
environments and the majority of vegetation communities that were sampled (Table 4).  
 
No detectable change was discernable at 7 sites across both exclosures and control plots. 
The condition of the vegetation in the control plot of site 6 declined markedly during the 
study period, while that of site 13 improved. 

 

 
 
Table 4. Recorded trends in vegetation condition at 16 biodiversity monitoring sites on King 
Island.  
 
Improvements in the condition of a range of vegetation life forms including vascular and 
non-vascular plants, annuals and perennials, grasses, shrubs and trees were observed 
(Figure 22). Changes in vegetation condition included: 
 

¶ the recovery of ground cover, 

¶ the reduction of bare ground on sandy soils that may be predisposed to erosion,  

¶ recruitment of new plants species including plants that flowered,  

¶ recruitment of new seedlings,  

¶ recovery of plants heavily browsed by wildlife,  

¶ an increase in the cover/abundance of plants, 

¶ an increase in at least the above ground biomass of plants, and  

¶ changes in light regime and exposure of plants as a result of plant growth.  
 
Many of the sites where improvements in vegetation condition were recorded are known 
(or appear likely) to support a higƘ ǊŜƭŀǘƛǾŜ ŀōǳƴŘŀƴŎŜ ƻŦ ǿƛƭŘƭƛŦŜΣ ŜǎǇŜŎƛŀƭƭȅ .ŜƴƴŜǘǘΩǎ 
Wallaby. These sites may have supported high number of animals for a significant period of 
time prior to the commencement of this study.  
 
Given this situation, and the reduced rainfall on the island during the past several years, the 
improvement in vegetation condition recorded at many sites was considered an important 
finding.    
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Figure 22. Examples of changes in the condition of native vegetation at the 16 biodiversity 
monitoring sites established across King Island; (top) Adjacent to Site 5 at Currie C was a Calytrix 
tetragona plant that had grown underneath a Leptospermum laevegatum plant that had been 
browsed by wildlife. With some plant species being more palatable to wildlife, browsing creates 
space for other plants altering the structure of remnant vegetation; (bottom) Site 7 at Black Point A 
showing significant improvement in vegetation condition within the exclosure at right. 
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3. IMPLICATIONS OF NATIVE WILDLIFE BROWSING 

 
3.1 INTRODUCTION 
 
Our study examined the implications of browsing by native wildlife for pasture production 
on farms, and native vegetation communities on King Island between August 2008 and 
March 2010.  This is the most comprehensive study of its kind yet to be undertaken in 
Tasmania and few comparable studies are reported in the literature from around the world.  
 
Many of the findings reported here are not surprising since landholders, land managers and 
other credible observers have expressed concern about the apparent large number of 
.ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅΣ ƛƴ ǇŀǊǘƛŎǳƭŀǊΣ ƻƴ ǘƘŜ ƛǎƭŀƴŘ ŀƴŘ ǘƘŜ ƭƛƪŜƭȅ ƛƳǇƭƛŎŀǘƛƻƴǎ ŦƻǊ ǇŀǎǘǳǊŜǎ ŀƴŘ 
bush. This study builds on the wildlife population survey undertaken by Branson (2008) and 
quantifies, for the first time, the nature and extent of the ecological and economic impacts 
that may result from inadequate wildlife management.   
 
It should be noted that the purpose of this study was not to review the size of populations 
of native wildlife on King Island. However, based on the survey data collected during the 
study and other information, we believe that the population estimated by Branson (2008) 
ŦƻǊ .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅ could have increased over the intervening period.  
 
Since 2008 there appears to have been no significant reported change in the annual level of 
culling of native wildlife on the island while, at the same time, breeding .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅ 
(adult females with pouch young and young at foot) and young animals were regularly 
observed during the study.     
 
3.2 MANAGEMENT IMPLICATIONS OF THE MAJOR RESEARCH FINDINGS 
 
The study had 8 major objectives and these are considered below in the context of the 
findings reported in section 2. 
 
The nature of pasture production and pasture loss to wildlife browsing 
 
Pasture production across King Island was generally consistent with the predictions of 
DairyMod. Inland sites and other sites more conducive to pasture production approached or 
modestly exceeded 7 tonnes of pasture production (dry weight) ha-1 yr-1. Variability in 
pasture production on farms was not extraordinary and appeared consistent with local 
variations in soils, site drainage and management.  
 
The distribution of wildlife across King Island appears consistent with the known habitat 
requirements of the three species of major interest ς .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅΣ ¢ŀǎƳŀƴƛŀƴ 
Pademelon and Brushtail Possum. .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅ ŀƴŘ ǘƘŜ ¢ŀǎƳŀƴƛŀƴ tŀŘŜƳŜƭƻƴ ƻŎŎǳǇȅ 
similar foraging habitats throughout Tasmania and are considered sympatric species with 
discrete differences in roosting habitat selection (Le Mar and McArthur 2005)Φ .ŜƴƴŜǘǘΩǎ 
Wallaby favours roost sites in heath, woodland and forest with sparse understorey 
vegetation, whereas the Pademelon prefers roosting habitats with a greater 
cover/abundance of understorey vegetation (Driessen 1992; Le Mar and McArthur 2005). 
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Pademelon will forage closer to shelter, whereas ǘƘŜ .ŜƴƴŜǘǘΩǎ ²allaby will travel more 
widely in open habitats to feed (Le Mar and McArthur 2005; While and McArthur 2005). 
Differential roost site preferences and the differing responses of both species to (actual and 
potential) predation are the primary factors influencing their habitat selection in time and 
space, and their distribution across King Island (Branson 2008). 
 
Measured pasture loss to wildlife browsing was around 50% of pasture production, on 
average, at sites without fencing. Pasture loss declined to some extent with greater distance 
from bush-lines.  
 
It is important to note that these pasture loss figures are not significantly different from 
those observed, on average, at some farm sites on mainland Tasmania (where the dominant 
herbivore by biomass may be one or a combination of three native species ς Tasmanian 
tŀŘŜƳŜƭƻƴΣ .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅΣ CƻǊŜǎǘŜǊ YŀƴƎŀǊƻƻΤ DAFF 2009).  
 
The major difference on King Island is the present occurrence of an extraordinarily high total 
population ƻŦ .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅ that can occur in very high numbers across much of the 
island.  
 
It is the absolute number of animals that now live in this highly modified and contained 
landscape that has dramatically changed the environmental and economic setting. 
 
Relationships between the relative abundance of native herbivores on King Island and 
their impact on pastures 
 
Helen Statham and Dr Mick Statham of the Tasmanian Institute of Agricultural Research 
have suggested for many years that using estimates of the relative abundance of wildlife to 
predict environmental impacts such as pasture loss to browsing is problematic (Dr M. 
Statham, personal communication 2008).  
 
There are many reasons why animal surveys may fail to reliably sample the true population 
of an area, and result in inaccurate estimates of the size of wildlife populations. As a 
consequence, it is often very difficult to establish a reliable relationship between the 
relative abundance of native herbivores ŀƴŘ ǇŀǎǘǳǊŜ ƭƻǎǎΦ wŀǘƘŜǊΣ ŀǎ ǘƘŜ {ǘŀǘƘŀƳΩǎ ǿƻǳƭŘ 
suggest, it is more effective to directly measure crop and pasture loss. 
 
This research suggested a positive empirical relationship between the relative abundance of 
ǘƘŜ .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅ ŀƴŘ ǇŀǎǘǳǊŜ ƭƻǎǎ ǘƻ wildlife browsing. This was derived using data 
from sites with varied wildlife population management regimes. The data appear consistent 
with other field observations on wallaby numbers, animals and movements.  
 
The ability to explore this relationship is likely, again, to be related to the absolute 
ǇƻǇǳƭŀǘƛƻƴ ǎƛȊŜ ƻŦ .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅ ƻƴ ǘƘŜ ƛǎƭŀƴŘ ŀƴŘ ǘƘŜƛǊ ƘƛƎƘ ǊŜƭŀǘƛǾŜ ŀōǳƴŘŀƴŎŜ ŀǘ 
many sites. 
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The impact of culling intensity and frequency on the relative abundance of herbivores in 
pasture, and the relationship between the relative abundance of herbivores and pasture 
damage at a property scale 
 
Shooting wallabies typically had no medium term effect on reducing animal numbers at 
unfenced sites, and hence typically had no practical benefit at these sites in terms of 
reducing pasture loss to wildlife. The one apparent exceptional was where intensive 
shooting was combined with on-going monitoring and follow-up shooting to keep the 
ƴǳƳōŜǊ ƻŦ .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅ ƭƻǿΦ ²ƛǘƘ ǘƘŜ ŜȄŎŜǇǘƛƻƴ ƻŦ ǘƘƛǎ ŀǇǇǊƻŀŎƘΣ sheer population 
size Ψwon outΩ. Within a relative short period of time following most shooting events, the 
ǊŜƭŀǘƛǾŜ ŀōǳƴŘŀƴŎŜ ƻŦ .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅ typically returned to a high level.  
 
This was an important finding that is unlikely to have been made in the absence of the 
complementary shooting study undertaken by DPIPWE. It indicates that shooting may have 
a central role in wildlife population management and the mitigation of browsing impacts on 
pasture provided that a systematic approach of intensive shooting, careful population 
monitoring and follow-up shooting is used in an integrated way at a landscape level.  
 
¢ƘŜ ŜŦŦŜŎǘƛǾŜƴŜǎǎ ƻŦ Ψǿŀƭƭŀōȅ-ǇǊƻƻŦΩ ŦŜƴŎƛƴƎ ŦƻǊ ƳƛǘƛƎŀǘƛƴƎ ǇŀǎǘǳǊŜ ǇǊƻŘǳŎǘƛƻƴ ƭƻǎǎ 
resulting from wildlife browsing 
 
Well constructed and maintaineŘ Ψǿallaby-ǇǊƻƻŦΩ ŦŜƴŎƛƴƎ ƛǎ ǊŀǊŜƭȅ completely wallaby-proof, 
but it can significantly reduce pasture loss to browsing by native wildlife. The data from this 
study suggested that a reduction in mean pasture loss of around 50% could be achieved by 
the proper installation of wallaby-proof fencing.  
 
The economic benefits arising from the installation of such fencing may be a sufficient 
incentive in its own right for landholders. However, the data indicated that the most 
significant benefit arises when wallaby-proof fencing and systematic shooting are employed 
in combination as a wildlife control measure. This combination of techniques has the 
potential to reduce the loss of pasture to wildlife browsing to a negligible level (Figure 20). 
This option could appear especially attractive to dairy and beef producers on the island 
since the dollar value of pasture loss per annum was estimated to be relatively high. 
 
The potential feasibility of a commercial wallaby and possum harvesting industry on King 
Island based on the project finings.  
 
The populatiƻƴ ǎƛȊŜ ƻŦ .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅ Ƴŀȅ ƘŀǾŜ increased over time as more habitat for 
the species has been created due to an expansion of agriculture, improvements in pasture 
production and food availability, and, perhaps, improvements in the nutritional quality of 
feed. Predation of .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅ may have declined over time as native predators were 
lost from the island. Feral cats (Felis catus) may predate wallabies, but the number of 
animals killed in this manner is likely to be trivial compared to the total population. 
Moreover, a dedicated program is in place to attempt to reduce and ultimately remove feral 
cats from the island (Threatened Species Section 2010). 
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Prima facie, there could be a case to re-establish a commercial harvesting program on King 
Island ŦƻǊ .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅ. A large number of animals may be required to be removed 
from the island population within a relatively short period of time if the overall population 
ƭŜǾŜƭ ƻŦ .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅ ƛǎ ǘƻ ōŜ ǊŜŘǳŎŜŘ ǎƛƎƴificantly. If this was to occur, it would appear 
desirable from an ecological perspective that the carcasses of shot animals be removed 
from the field. One potential use of these carcasses could be for processing as food for 
human consumption or for pet food.  
 
Alternatively, if no significant rapid reduction in the ǇƻǇǳƭŀǘƛƻƴ ƭŜǾŜƭ ƻŦ .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅ ƛǎ 
undertaken in the near future, it would seem appropriate to undertake a scientific review of 
alternative ways to mitigate the ecological and economic impacts resulting from the 
herbivores examined in this study. Such a review may recommend a higher annual take for 
the ŎƻƳƳŜǊŎƛŀƭ ƘŀǊǾŜǎǘƛƴƎ ƻŦ .ŜƴƴŜǘǘΩǎ ²ŀllaby than is currently possible under the 
authorised government management plan. If this was to occur, approval for a higher annual 
take of the wallaby species may be helpful to establishing an economically-viable business 
case for a renewed commercial harvesting industry ŦƻǊ .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅ.  
 
The population data on the Brushtail Possum were insufficient to allow comment on the 
possible role that this species may play in a future commercial harvesting industry on King 
Island. 
 
The Wildlife Trade Management Plan 2005 ς 2010 (DPIW 2005) is due for review soon and 
this will provide an opportunity to consider the future of the industry in the context of the 
scientific information arising from this study.  
 
The impact of native herbivores on remnant native vegetation and biodiversity.  
 
IƛƎƘ ǇƻǇǳƭŀǘƛƻƴ ƭŜǾŜƭǎ ƻŦ .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅ and, locally, other wildlife species, may produce 
significant biophysical impacts on many native vegetation communities on King Island.   
 
Many of the islandΩǎ ƴŀǘƛǾŜ ǾŜƎŜǘŀǘƛƻƴ ŎƻƳƳǳƴƛǘƛŜǎ ŜȄƘƛōƛǘ ŦŜŀǘǳǊŜǎ ǘƘŀǘ ǎǳƎƎŜǎǘ ǘƘŜ ƴŀǘƛǾŜ 
wildlife may have a significant affect on plant species composition, and the structure and 
function of these systems. However, the extent to which these species are implicated in the 
decline of vegetation and site condition, the reduction in and loss of local populations of 
plant species, and other potential impacts on biodiversity is unclear. Moreover, it is unclear 
if and how many of any actual changes could be reversed given suitable management 
intervention.      
 
The detection of significant improvements in the condition of native vegetation during the 
limited duration of this study was unexpected. The fact that a significant improvement in 
vegetation condition was recorded at sites across the island and for a range of vegetation 
communities sampled is important. This finding appears promising for future investments in 
biodiversity conservation including fire, vegetation and habitat management on the island. 
    
Our biodiversity monitoring sites included areas of native vegetation communities such as 
Acacia melanoxylon swamp forest, Eucalyptus brookeriana wet forest, and Melaleuca 
ericifolia swamp forest that are recognised as a high priority for biodiversity management 
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(Threatened Species Section 2010). The findings suggest that the vegetation condition of 
these communities could be enhanced by pro-active wildlife population management. 
 
Options for managing native wildlife on King Island 
 
The wildlife population management of .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅ is of particular interest. The 
species is listed as partly protected wildlife under the Wildlife Regulations 1999 of the 
Nature Conservation Act 2002 (DPIW 2005). The species can be taken by licensed hunters 
during an open season and permits can be issued to allow them to be taken at any time for 
crop protection, or other approved purposes.  
 
Management of the Tasmanian Pademelon requires prudence as the species has a more 
localised distribution on the island and local populations could be susceptible to unintended 
shooting. Branson (2008) reported that the overall population may be in decline.  
 
The most effective wildlife population control for reducing pasture loss to browsing would 
appear to be the integrated use of wallaby-proof fencing and systematic shooting. This 
could be done on a property level for the benefit of the local property owner. However, a 
coordinated approach involving many properties across regions may be more economical, 
effective and practical in terms of fence installation, shooting regime, and operational safety.  
 
Sites with wallaby-proof fencing will require shooting, but the frequency and intensity of 
this activity will be reduced compared to unfenced sites.  
 
The frequency and intensity of shooting is likely to be more modest over time if most 
neighbouring landholders are involved in a coordinated approach and the regional 
population of wildlife is reduced. 
 
The non-commercial culling of wallabies for crop protection and recreational hunting is not 
managed under the harvesting plan.  However, the number of wallabies killed on a non-
commercial basis must be considered in the management of any commercial harvesting 
(DPIW 2005). 
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4. CONCLUSIONS AND RECOMMENDATIONS 
 
¢ƘŜ ŦǳǘǳǊŜ ƻŦ YƛƴƎ LǎƭŀƴŘΩǎ ǘŜǊǊŜǎǘǊƛŀƭ ŜŎƻǎȅǎǘŜƳǎ ƛǎ ƴƻǘ sustainable unless a credible strategy 
ƛǎ ŘŜǾŜƭƻǇŜŘ ǘƻ ƳŀƴŀƎŜ ƴŀǘƛǾŜ ǿƛƭŘƭƛŦŜΣ ŜǎǇŜŎƛŀƭƭȅ .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅΦ In the absence of 
suitable controls on wildlife population levels and wildlife management, significant 
ecological and economic impacts will continue.  
 
The challenge to create a new and effective approach to wildlife management is not trivial. 
Such a strategy will fail if it is not holistic, supported by the community, and well 
ŎƻƳƳǳƴƛŎŀǘŜŘ ǘƻ ǾŀǊƛƻǳǎ ǎǘŀƪŜƘƻƭŘŜǊǎΣ ƛƴǘŜǊŜǎǘ ƎǊƻǳǇǎ ŀƴŘ ŎƻƴǎǳƳŜǊǎ ƻŦ ǘƘŜ ƛǎƭŀƴŘΩǎ 
agricultural produce. The socioeconomic dimensions of the issues require much further 
study and consideration. 
 
A far more sophisticated and integrated approach to wildlife management on agricultural 
land is necessary. This almost certainly will require, inter alia, the installation of wallaby-
proof fencing at a landscape level (across properties) and a coordinated approach to 
shooting using highly-trained professional staff. The local agricultural community will 
require government support and financial incentives to proceed in a more effective manner. 
However, taken alone, this initiative will be inadequate. 
 
Holistic wildlife management requires that the ecological pressures imposed on terrestrial 
native ecosystems as a result of extraordinarily high population levels of wildlife be 
addressed as well. Similarly, the potential native animal welfare issues that may result from 
food scarcity due to the (wallaby-proof) fencing of significant areas of pasture must be 
addressed.   
 
More comprehensive scientific consideration needs to be given to the preferred total and 
ǊŜƎƛƻƴŀƭ ǇƻǇǳƭŀǘƛƻƴ ƭŜǾŜƭǎ ƻŦ .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅΦ This thinking could be usefully informed by 
population modelling, population viability analyses and vertebrate wildlife disease 
modelling. 
 
Prima facie, there may be a case to re-establish a commercial harvesting program for 
.ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅ on King Island.  
 
A large number of animals may be required to be removed from the population within a 
relatively short period of time if the population level of the species is to be reduced 
significantly.  
 
If this was to occur, it may be desirable from an ecological perspective that the carcasses of 
these animals were not left in the field.  
 
!ƭǘŜǊƴŀǘƛǾŜƭȅΣ ƛŦ ŀ ǊŜŘǳŎǘƛƻƴ ƛƴ ǘƘŜ ǇƻǇǳƭŀǘƛƻƴ ƭŜǾŜƭ ƻŦ .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅ ǿŀǎ ǘƻ ōŜ ǎǘŀƎƎŜred 
over the medium term, a scientific review of the population situation may suggest that an 
increase in the level of commercial harvestƛƴƎ ƻŦ .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅ ŀōƻǾŜ ǘƘŜ ǇǊŜǎŜƴǘ 
annual take level is warranted. If this was to occur, approval for a higher annual take may be 
helpful to establishing an economically-viable business case for a renewed commercial 
ƘŀǊǾŜǎǘƛƴƎ ƛƴŘǳǎǘǊȅ ŦƻǊ .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅΦ 
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A number of recommendations arise from the study, including that: 
 
ü A social science study is undertaken to examine and better understand the 

awareness of the community, governments, consumers of agricultural produce from 
the island and other major stakeholders and interested parties about the significance 
of the wildlife management issues confronting King Island and the social issues 
arising from different management options. This study should inform the nature and 
timing of the development of a wildlife management strategy for the island. 

 
ü A wildlife management strategy is developed for King Island. The strategy would be 

distinct from, but complementary to, the King Island (draft) Biodiversity 
Management Plan 2010-2020 (Threatened Species Section 2010). The strategy would 
be linked to any revised plan for the commercial harvesting of wallaby (see DPIW 
2005). 

 
ü A more sophisticated approach to wildlife management on King IslanŘΩǎ ŀƎǊƛŎǳƭǘǳǊŀƭ 

lands is developed. Use of wildlife population controls need to be considered and 
planned from a regional and catchment perspective (as opposed to a property level 
approach). Wildlife population measures to mitigate pasture loss to browsing are 
best undertaken using a combination of wallaby-proof fencing and systematic 
shooting by licensed, professional shooters. If landholders wish to undertake their 
own shooting controls, provided they are licensed, they should be given proper 
training on the most effective equipment and techniques to use. This could help 
landholders to build capacity and improve the quality of wildlife management using 
informed, local knowledge of ecological change at a property level.  
 

ü New wildlife control options such as FeratoxTM (see DAFF 2009) should be trialled on 
the King Island as they become available. 

 
ü Landholders need to be aware of the ecological and economic implications of high 

population levels of native wildlife.  Education and advice for landholders is required 
to allow a greater appreciation of the true costs to farm production, and to allow 
producers to build these costs, where appropriate, into farm business plans. 

 
ü New and additional support, investment and financial incentives are required from 

government in partnership with the local community to build awareness, provide 
high level support and professional advice for the development and implementation 
of a new strategy and its associated mitigation and management actions. 

 
ü The new strategy and its associated management interventions must be monitored. 

Native wildlife populations should be surveyed on a more regular basis using the 
methods of Branson (2008). Population trends and data on population culling must 
be maintained and reviewed regularly. Monitoring of native vegetation communities, 
habitat for priority plant and animal species would be put in place and maintained. 
The welfare of native wildlife must be monitored. 
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Appendix 1. Pasture growth rates (kg DM ha-1 day-1) for caged and uncaged plots with distance from bush-line for 12 field sites on King Island, Tasmania. 
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Appendix 2. Average pasture production and pasture loss (kg DM ha-1 yr-1), anŘ ǊŜƭŀǘƛǾŜ ŀōǳƴŘŀƴŎŜ ƻŦ .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅ ǊŜŎƻǊŘŜŘ ŀǘ ŜŀŎƘ ƻŦ мн ŦƛŜƭŘ ǎƛǘŜǎ 
on King Island, Tasmania from August 2008 ς March 2010. 
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Appendix 3. Pasture production (blue) and pasture loss (red) (kg DM ha-1 day-1) with distance from bush-line for 12 field sites on King Island, Tasmania. 
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Appendix 4. Temporal changes in the relative abundance (animals ha-мύ ƻŦ .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅΣ 
Brushtail Possum and Tasmanian Pademelon before and after commencement of intensive shooting 
regime (dotted lined) at sites 1, 2, 4, and 5 on King Island, Tasmania. 
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Appendix 5. Profile of Biodiversity Monitoring Plots established across King Island, Tasmania. 

 
 

Site 1: Seal Rocks A 
Description: Site is located adjacent to a laneway on the southwestern corner of the island, bordering the Seal Rocks Nature Reserve. Site is adjacent to 
wallaby-proof fencing. Dominant species around site are Melaleuca ericafolia, Leptospermum scoparium and Boronia anemonifolia. Monitoring site is 
heavily browsed with high percentages of bare ground and heavily browsed Melaleuca ericafolia plants.  
Changes recorded since monitoring: An increase in the cover/abundance and biomass of Melaleuca ericafolia was observed in the exclosure plot.  This was 
due to a combination of seedling regeneration and partial recovery of heavily browsed plants. There was no increase in biomass within the control plot. The 
single Boronia anemonifolia plant showed little signs of browsing suggesting it may unpalatable to browsing wildlife.  
Summary of vegetation condition:  Significant improvement. 
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Site 2: Seal Rocks B 
Description: Site is located within 5 m of wallaby-proof fencing adjacent to an area of pasture. Dominant plant species are Melaleuca ericafolia and 
Leptospermum scopariumΦ /ƭƻǎŜ ǇǊƻȄƛƳƛǘȅ ǘƻ ǘƘŜ ŦŜƴŎŜ ƳŜŀƴǎ ǘƘŀǘ ǘƘŜ ǎƛǘŜ ƛǎ ǎǳōƧŜŎǘ ǘƻ ƘŜŀǾȅ ƛƳǇŀŎǘǎ ŦǊƻƳ .ŜƴƴŜǘǘΩǎ ²ŀƭƭŀōȅ moving along the fence line. 
The exclosure and control plots have extremely low biomass levels with over 90% bare ground. 
Changes recorded since monitoring: Within the exclosure there was strong regeneration of Melaleuca ericafolia and Leptospermum scoparium. The 
exclosure fence was within 1 m of the wallaby proof fence line. A clear difference could be observed with regeneration only occurring within the exclosure. 
There was regeneration of Melaleuca ericafolia in the control plot, however cover/abundance and recovery of Leptospermum scoparium was considerably 
lower than compared to plants in the exclosure. Regeneration within the control plot may be linked to the fact that this plot was further away from the 
fence-line. Lack of regeneration along the fence-line may be attributable to ground compaction instead of direct browsing. Relative abundance of animals 
remained stable.  
Summary of vegetation condition: Significant improvement. 

 



Implications of Native Wildlife Browsing on King Island, Tasmania Page 97 

Site 3: Currie A 
Description: Site is located within a stock excluded (no wallaby-proof fencing) area of regenerating coastal grasses, shrubs and trees, interspersed with 
areas of pasture grasses. Dominant native species are Leucopogon parvifloris, Leptospermum laevegatum, Isolepis nodosa, Calytrix tetragona and Dichondra 
repens. Site is sloping with interspersing areas of bare ground due to movement of wildlife.  
Changes recorded since monitoring: An increase in presence of Leucopogon parvifloris seedlings (>100) was observed in the exclosure due to the presence 
of a mature tree. Evidence of browsing of individual Leptospermum laevegatum plants was also observed outside but not inside the exclosure. Increased 
cover/abundance of Dichondra repens was observed inside the exclosure (55 individual plants inside compared to 4 outside). Increased biomass and 
reduced areas of bare ground (wallaby tracks) was observed inside the exclosure whereas there was no recovery outside.  
Summary of vegetation condition:  Significant improvement. 

 

  
 

Significant improvements were observed in vegetation condition at Site 3 within the exclosure. For example,  individual plants such as Leptospermum 
laevegatum showed significant recovery from intensive browsing (left) compared to the on-going intensive browsing and decline of individuals of the same 
species in the control plot (right).
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Site 4: Currie B 

Description: Site is located within a stock excluded (no wallaby-proof fencing) area of regenerating coastal grasses, shrubs and trees, interspersed with 
areas of pasture grasses. Dominant native species are Leucopogon parvifloris, Leptospermum laevegatum, Isolepis nodosa, Calytrix tetragona and Dichondra 
repens. 
Changes Observed Since Monitoring: This site showed little evidence of a response to wildlife exclosure. Some recovery of wallaby tracks was observed 
within the exclosure with a general increase of leaf litter over tracks. Appears to be too early to detect changes in vegetation condition as site was heavily 
disturbed from wildlife use prior to the establishment of the exclosure. 
Summary of vegetation condition: No change detected. 
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Site 5: Currie C 
Description: Site is located within a stock excluded (no wallaby-proof fencing) area of regenerating coastal grasses, shrubs and trees, interspersed with 
areas of pasture grasses. Dominant native species are Leucopogon parvifloris, Leptospermum laevegatum, Isolepis nodosa, Calytrix tetragona and Dichondra 
repens. This site is shaded by Calytrix tetragona, the dominant species.  
Changes recorded since monitoring: Recruitment and growth of Leptospermum laevegatum seedlings observed within the exclosure. Calytrix tetragona 
does not appear to be browsed in the exclosure or control. Appears to be too early to detect changes in vegetation condition as site was heavily disturbed 
from wildlife use prior to establishment of the exclosure. 
Summary of vegetation condition: No detectable change. 
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Site 6: Currie D 

Description: Site is located within a stock excluded (no wallaby-proof fencing) area of regenerating coastal grasses, shrubs and trees, interspersed with 
areas of pasture grasses. Dominant native species are Leucopogon parvifloris, Leptospermum laevegatum, Isolepis nodosa, Calytrix tetragona and Dichondra 
repens. Both the exclosure and control plots have high levels of exposed sandy ground and low levels of plant biomass.  
Changes recorded since monitoring: Little regeneration/change in species composition and cover/abundance of plants observed in the exclosure. Increased 
area of bare ground/erosion observed in the control plot as a result of trampling by wildlife. Disappearance of ground cover of mosses also observed on 
control plot. Overall, no improvement or decline in vegetation condition detected within exclosure, but further decline occurring on control plot.  
Summary of vegetation condition: No detectable change inside exclosure, further decline of condition of vegetation outside (control plot and elsewhere). 

 

  


