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WORKSHOP RECOMIVIENDATIONS
. Introduction

The Feral Horses in the Alps Workshop recognised that:
1.

Due to the level of public interest, it is unlikely that a single State, or single
agency will be able to effect long-term management in isolation.

2.

Accordingly the Pest Species Working Group believes feral horse management
should receive high priority regardless of the imminent nature of threat posed by
other feral species in individual reserves.

3.

Feral horse populations are established in disjunct locations in the Alps National
Parks and are likely to increase under existing management practices.· While the
rate of increase is unknown it would appear a low rate will allow for staged data
collection and the formulation of a control program~ While the lead time
appears. to be in the order· of 3-5 years to commence appropriate control
strategies, information on demography and ecology would confinn the urgency
of the task. It is critical that data collection commence immediately~

4.

The long-term management of feral horses lies in the recognition and balancing
of attitudes and perceptions of the public and particular interest groups. A
- strategy to involve groups and draw public acceptance must be a part of any
long-term management program on feral horses ..

5.

Existing management policies in the Alps should continue pending completion
of an Action Plan for Feral Horses in the Alps. A consistent approach between
. agencies managing the Alps National Parks should ultimately be adopted in
view of the mobility of feral horses.
.

Recommendations

Following from the Feral Horses in the Alps Workshop the Pest Species Working
Group recommends:
1.

An Action Pian be developed for implementation at the earliest oppo~ity.

2.

For the period 1993-1996 the Action Plan will be developed from:
(a)

a study of feral horse demography (including i:nortality,. reproduction
rates, age classes, longevity, fecundity) and their ecology (including
distribution, habitat and dietary preferences) in the Alps National Parks;
and

(b)

a study of feral horse impacts to vegetation communities and the
environment of the Alps National Parks (including vegetation, soil
disturbance, grazier competition).

3.

In association with data collection above, develop consultation and education
programs based on these findings. Both data collection and education form part
of the evolution of the Action Plan.

4.

The Alps Liaison Committee approve the recommendations. above and agree to
commit supportive resources.

A suggested budget is given at Appendix 2.
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Interest in feral horse ecology, the impacts of horses on conservation values and their
management has increased during the 1980's. As part of the work program under the
Memorandum of Understanding for the Co-operative Management of the Australian
Alps National Parks, the Pest Species Working Group held a Workshop to review
knowledge of the feral horse in the alpine environment.
The Workshop was intended to bring together relevant researchers, park managers and
policy makers to discuss the known ecology of feral horses and their impacts.
The objectives of the Workshop were:
· to determine the research and monitoring requirements to assist in
making future management decisions,
· to produce a summary of current knowledge of feral
horse ecology and their environmental impacts and
· to identify gaps in our information.
Twenty-six people attended the Workshop, which was held on the 12th and 13th of
October, 1992, at Howmans Gap Alpine Centre, Victoria.
This document summarises the papers presented, the outcomes of Workshop sessions
and includes recommendations for future action.

ABSTRACTS AND PAPERS PRESENTED

FERAL HORSE BIOLOGY, REPRODUCTION, BEHAVIOUR
AND POPULATION PREDICTIONS
Dave Berman
Why is Biology Important?
Shoot first, ask questions later.

I went to Alice Springs in 1984 to study the ecology of feral horses. Many people I met
then thought horses should be shot instead of studied. This shoot fust, ask questions
later approach can be very expensive and may achieve little. For example 83,000
donkeys were shot in the Victoria River District of the Northern Territory with no
sustained reduction in numbers (Figure 1). There was some biological research
conducted before the shoot but presumably too little to allow prediction of the rate of
population recovery. Fortunately, the Conservation Commission of the Northern
Territory (CCNT), monitored the exercise and were able to learn from it. A more
detailed biological study, closely targeted to management, combined with extension of
information to managers is required to prevent such waste.
Protect first, ask questions later.
In the USA, in 1971 laws were passed to protect horses and donkeys because control
techniques were viewed by the public as cruel. Horses were also considered part of the
national heritage; the wild west. After protection, laws were passed, managers had their
hands tied and the feral horse population .expanded rapidly. Now, for population
control, the US government must rely on the expensive "Adopt-a-horse" program ($17
million in 1985) and are spending a considerable amount on research to develop
suitable fertility control techniques. Many horses cannot be "adopted out" and end up in
small feed-lot yards. It cost the US government $7 million in 1985 to feed these horses.

Shoot first, protect second, ask questions later.

In the ACT horses were shot from helicopter and eliminated successfully. However,
actions such as this; without proper research and public consultation, risk antagonising
the protectionists. The ACT exercise was a successful eradication but each time
something like that happens, we get closer· and closer to having horses protected.
Managers will then have too few options. Their hands will be tied like those of
managers in the USA.
Answer questions first, shoot and protect later if necessary.

Management of feral horses in Central Australia was based on a good understanding of
their biology. Not just any biology but aspects relevant to their impact and control.
Research results helped abate conflict between interest groups, improved control
techniques and have allowed a sustainable reduction in horse numbers.
What Research Has Been Done?
Our knowledge of feral horse biology comes from studies of feral horses, from freeranging managed horses and from domestic horses. During the last 20 years free. ranging but managed horses have been studied in Britain, France and Japan and feral
horses have been studied in North America and Australia.
The potential conflict between animal welfare groups and those wishing to control feral
horse numbers prompted the CCNT to begin a program of research in 1984. Data
collection proceeded until the end of 1990, with publication and extension activities

continuing today. There were 6 main parts to the program overlapping in time, but
roughly following the sequence shown in Figure 2. This program was fully integrated,
comprehensive and strongly targeted towards management, not just production of theses
or scientific papers.
Apart from a questionnaire survey run in 1971 by McKnight (1976) and a short (too
short) social behaviour study (Hoffmann 1983), the only other study of feral horses in
Australia was conducted by Jenny Dyring, (Dyring 1990) in the southern mountains of
NSW and Victoria. Jenny studied the envirolliliental impact of feral horses in the alpine
environment.
Research Methods Used in Central Australia

Distribution and Abundance

Aerial surveys were conducted in 1981 (Victoria'River Downs, Top End), 1984 (Alice
Springs and Gulf areas) and 1988 (Alice Springs area) to determine the distribution and
abundance of feral horses in districts of the Northern Territory.
Economics and Attitudes

A questionnaire/interview survey of land-holders in the Alice Springs district was used
to obtain information about attitudes towards feral horses and the costs and benefits of
different control techniques (Bowman 1987).
Diet

During the first 3 years, (1984 to 1986) Kate Phillips, Peter Jannan and the author
studied the diets of horses and cattle by looking at their dung to determine the species of
plants eaten. The stomach contents of some horses that died of starvation or poisonous
plants were also examined. This work helped in assessing the potentia~ for competition
between horses and cattle and was the basis for understanding other aspects of their
ecology.
Habitat, Social Behaviour, Reproduction

To determine the habitat preferences of horses and cattle their positions were recorded
along set transects' in aA-wheel-drive or on horse back. Information was recorded about
social behaviour and age structure along these transects. Vegetation was measured to
see how the food supply varied across the study area and during the study period.
Vegetation was examined for its influence on diet, habitat-use, social behaviour and
reproduction. Horses shot from helicopter during a control operation and slaughtered at
an abattoir were examined post mortem to obtain information about reproduction and
population parameters.
Environmental Impact

Ecological studies between 1984 and 1986 provided an opportunity to
determine the best methods for examination of environmental impact. It was important
to have a good understanding of other aspects of feral horse ecology before attempting
to study their environmental impact. Volunteers from "Operation Raleigh" were used to
collect a large amount of data to determine relationships between impact and grazing
intensity.
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Figure 1: Results of shooting 83,000 donkeys in the Victoria River District of the
Northern Territory. Population has returned to pre-shoot levels.
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Figure 2: Sequence of Central Australian feral horse research and management.
Overlapping boxers indicate projects ran concurrently and each was dependent on the
outcome of the others.
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FERTILITY CONTROL
Bryan Waiters

Control of reproduction in non-human mammals is being examined worldwide by
research workers, managers and welfarists as a potential population control agent.
A conference on Fertility Control in Wildlife was held in Melbourne in 1990. Two
emerging methodologies were being developed for their potential to control
reproduction. These were immunocontraception and imrnunosterilisation (Figure 3).
Kirkpatrick et al (1990) reported successful reduction in foaling to feral mares at
Assateague Island, USA, by inducing an immune response after darting. Similarly,
remotely delivered immunocontraception stopped breeding in treated white-tailed deer
(Turner et aI, 1990).
..
Bomford and O'Brien (1990) caution against assuming that the interruption of
reproduction means successful popUlation control, as extrinsic factors were likely to
thwart any control program in the wild.
The major determinants in using fertility control as a means of popUlation control were:
Identify the factors in a population that regulate density.
Find delivery methods suitable to the species and its environment;
If possible, sterilise both sexes;
Where control of reproduction is an option, a combination of lethal and
sterilisation techniques will be necessary.
The lack of suitable delivery techniques remains a major obstacle in controlling fertility
in wild populations.
However, for feral horses, techniques are sufficiently developed to attempt field trials
using commercially available automatic trap yards and a fertility control agent.
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THE IMP ACT OF FERAL HORSES ON SUB-ALPINE AND
MONTANE ENVIRONMENTS IN AUSTRALIA
Jennifer Dyring

This study, which took place between 1988 and 1990, has quantified the eXlstmg
impacts of feral horses on four small catchments in the southern Snowy Mountains.
Direct impacts include tracks, wallows (rolling areas), stream bank crossings and
stream bank breakdown. Indirect impacts include the proliferation and perpetuation of
weed species found in trampled areas and associated with dung piles. Lack of time and
resources precluded studies of population dynamics and rates of change attributable to
horses. A longer term study of rates of environmental change, as related to baseline
rates, along with studies of population dynamics is necessary if an unbiased approach to
management of impacts of feral horses is to be made.
This study implies that areas like Ingeegoodbee-Rawsons Flat (404 hectares), Alexs
Yards (55 hectares), both in Kosciusko National Park and Mountain Trout Creek (lOO
hectares), in the Cobberas-Tingaringy National Park, Victoria) catchments in the study
may receive similar use by the horses. Because of their mobility, it is feasible that the
horses travel between several feeding sites, all with similar environmental
characteristics.
Feral Horse Behaviour

j

i

Horses feed between 51 and 75 percent of the time (Mayes & Duncan 1986). This is
reflected in a heavier daytime usage of heaths and grasslands, compared with forests, at
all the study sites. It is probable that a minimum threshold for area of feeding exists
(Section 3.4: Dyring 1990). If so, then some of the smaller open sites may be used by
the horses less than the larger open areas. There appears to be little difference between
the amounts of usage in sub-alpine and montane sites during summer-autumn.
However, different usage patterns may develop in harsher winter conditions or severe
drought.
The continual preferential use of the grassland and heath habitats in the study areas is
likely to eventually alter their ecology through selective grazing and the uneven
distribution of dung. The re-distribution of nutrients is likely to contribute to the
establishment of different vegetation patterns in those and other similar areas. Exotic
plants such as White Clover (Trifolium repens) and Cats Ears (Hypochoeris radicata)
readily colonise trampled areas. Although these weeds will probably be eventually outcompleted by native species in the absence of continued disturbance, the extensive track
network throughout the region ensures the species' survival in the region.
Impacts

Trampling of sandy, granitic soils on tracks and wallows increases compaction, and
therefore reduces aeration, water infiltration, pore space and water content of soils.
Only 20 to 50 passes of a horse are required to significantly compact these soils,
although compaction may not increase markedly after this. This implies that an average
mob of four horses using a new track four times daily would cause significant
compaction to that track in three to four days. Sandy granitic soils, such as in this
region of Kosciusko National Park, are particularly vulnerable to compaction. There
was no difference in compaction and track width between the sub-alpine (Alexs Yard)
and montane (Ingeegoodbee and Rawsons Flat) study sites, suggesting similar
utilisation of those sites. This was based on the assumption that track morphology
(width and compaction) was proportional to its usage. Because of the gentle gradients
involved there (0 - 5 degrees slopes), tracks were relatively stable. Although it was
established that soil had been lost from exposed sites, the bulk of this probably occurred

lJ

in the initial stages of track or wallow formation. Steeper areas were more prone to
erosion, although this was not quantified. The extent of tracks within each catchl'!lent
ranged from 3.4 kilometres of track per square kilometre (Rawsons Flat) to 5.8
kilometres of track per square kilometre (Ingeegoodbee). See Table 1 below.

Table 1
Total lengths. of horse tracks at Ingeegoodbee, Rawsons Flat and Alexs Yards.
Catchment
Ingeegoodbee
Rawsons Flat
Alexs Yards

Total length of tracks (km)

Track length kmJkm2

8.7
10.5
2.4

5.8
3.4
5.3

Trampling also contributed to vegetation differences on and off tracks. Fewer species
and fewer plants were found on tracks. Those plants were characteristically non-woody
species with hemicryptophitic life forms (those with their growing buds beneath the soil
surface) and were usually mono cotyledons rather than dicotyledons. Prostrate forms
and faster-growing annuals and grasses tolerated trampling better than upright plants.
Those species with more individuals growing near the track than in untrampled areas
were usually annuals. Species with fewer individuals growing near trampled areas,
compared to untrampled sites, were the more woody plants (Section 5.4: Dyring 1990).
The lower water content and greater compaction of trampled sites would increase plant
stress in those zones. Weeds such as Cats Ears (Hypochoeris radicata), White Clover
(Trifolium repens) and Dandelion (Taraxacum officianale), and Poa spp. were the best
colonisers of bare sites, either because of their morphologies andlor their response to
loss of shading. However, they did not appear to spread into untrampled vegetation.
This suggests that they may be effective in initially revegetating exposed sites, but will
eventually be succeeded by native species.
Grazing and trampling in the immediate vicinity of streams are likely to increase runoff. The development of larger areas of grassland following the introduction of grazing
has been matched by a reduction in Sphagnum and sedges (Wimbush & Costin 1979 a
& b). Grassland in the Ingeegoodbee-Rawsons Flat catchment totalled 18.3 hectares, or
4.5 percent of the catchment. The grazing induced increases in monocotyledons which,
with their binding root systems, have exacerbated compaction, which leads to decreased infiltration and increased run-off. This is likely to lead to further drainage development,
and therefo"re lateral erosion and stream incision. Hooves tend to sink in deeply and
cause displacement of the peaty soils found on the floodplains of each of the study
catchments. Therefore, stream banks are extensively churned up and broken down,
rather than only compacted at crossings and drinking points. This then de stabilises the
stream by causing bank breakdown and siltation. Heath along streambanks was
effected less than the softer Sphagnum moss which, although not grazed, was prone to
extensive damage if the horses crossed streams or drank at those points.
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MANAGING VERTEBRATE PESTS: FERAL HORSES
Dave Berman
"Managing Vertebrate Pests: Feral Horses" is a document containing information and
guidelines for the management of feral horse impact in Australia, and is currently being
prepared under a project managed and funded by the Bureau of Resource Science (BRS)
and coordinated by the Vertebrate Pests Committee (VPC). Rabbits, goats, foxes and
wild dogs are also to be dealt with in the series. These documents are designed for use
by extension officers of State and Territory vertebrate pest control and nature
conservation agencies. The primary aim of these national guidelines is to promote more
effective management of vertebrate pests through better coordination, planning and
implementation of control programs based on the best-possible scientific information.
The need to focus on pest impact and not the pest ~, and to consider all major
factors that influence the desired outcome, is stressed..
The document outlines the history of horses in Australia, the sources of feral horse
populations, it records where the main concentrations of feral horses occur, the
problems caused, and summarises what is known about feral horse biology. Current
management and recommended strategies for control are presented along with methods
to monitor the effectiveness of control programs. Deficiencies in current knowledge and
areas for further research are identified.
This paper provides a brief summary of the "Managing Vertebrate Pests: Feral Horses"
document.
Australian Population

~-,

~-,

,t

Australia has an estimated 300,000 feral horses previously descended from domestic
horses. The majority occur in the extensive cattle-raising districts of the Northern
Territory and Queensland, with a significant number in parts of Western Australia and
South Australia, and small scattered populations in New South Wales and Victoria. No
feral horses are currently recorded in Tasmania or the Australian Capital Territory.
What Damage do Feral Horses Cause?

1:-'
'.~

Environmental
Jenny Dyring has certainly improved understanding of environmental impact of feral
horses in the Alps, but the extent of this impact and its importance relative to other
management problems needs further investigation.
In Central Australia horses help denude large areas, foul water-holes with carcasses,
force wildlife from heavily used areas and accelerate gully erosion. Impact is greatest
in areas close to drinking water. However, feral horses have the potential to exert
impact on almost all areas of pasture in Central Australia because they are able to walk
at least 50 kilometres from water and traverse hills which are barriers to cattle.
The influence of horses is similar to that of cattle but is exerted further from permanent
water for two reasons. Firstly, horses are more mobile than cattle and secondly cattle are
normally managed whereas horses are not. Cattle damage trees and shrubs by breaking
branches during browsing. Horses do not normally browse.

15

Economic

The diets offeral horses and cattle are similar and pasture consumed by horses in good
seasons may be required by cattle up to 2 years later if little rain falls. There appears to
be great potential for competition particularly during drought. However, it is difficult, if
not impossible, to scientifically demonstrate competition between horses and cattle in
arid areas.
Although the impact on the cattle industry by feral horses is not quantified, it is
considered significant. If the stocking rate is below carrying capacity then a pastoralist
should be able to replace feral horses with an equal number of cattle.
In addition, horses are a potential vector of exotic diseases such as equine influenza and
African horse sickness. They are also a major nuisance to pastoralists by disturbing
cattle musters and damaging fences and troughs.
Their total impact needs better quantification.
Why is it Important to Measure Impact?

Managers must contend with many interrelated problems with limited resources. How
do they decide which problem should receive the most attention or which should be
solved first? These decisions are usually based on how bad the problem app'ears to be
compared to other problems, but decisions are rarely based on any scientific
measurement of the severity of the problem. Are feral horses causing enough damage in
the Alps to justify control? If they are how much control is necessary? Should all the
money be spent on pigs instead? The answer to these questions cannot be found until
the impacts of feral horses and pigs have both been measured.
Should Impact be Better Quantified Before Control?

Unfortunately, impact is difficult to quantify and the results of attempts may be far
from perfect. However, once it has been established that impact is significant and that
there is a high probability that reducing density will reduce impact, planning for control
should commence.
For most regions there is much anecdotal and qualitative information to suggest that
feral horses cause significant environmental damage. Carefully planned and monitored
control should be conducted to reduce this damage.
Monitoring the results of control operations can help provide information on
relationship between feral horse density and impact to give managers information useful
for prioritising actions and determining best levels of control.
Are Feral Horses of Any Value?

Feral horses are used for human consumption (export) and pet meat. The average price
is approximately $100 per animal, although this depends on the proximity to abattoirs.
Feral horses are also a source of stock and recreation horses, although demand is low.
There is also limited potential as a tourist attraction.
Attitude of Society to Feral Horses
Animal Welfare

Feral horses and their management, relatively recently, has developed a high public
profile. Major concerns centre on mustering, transport to and slaughter at abattoirs, and
shooting from helicopters. A Senate inquiry into the welfare of feral horses and other
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large feral animals reluctantly concluded, that feral horses need to be controlled. To
minimise suffering, control techniques need to be efficient and effective and undertaken
by trained operators. The need for repeated application and the suffering feral horses
endure during droughts will be reduced if there is effective control.

Aboriginal Groups
Aboriginals control significant areas of land inhabited by feral horses. There is
considerable variation in attitude between groups. Many see horses as potential revenue
provided that they do not destroy the land. Governments and other land managers need
to consult closely and negotiate with traditional owners when developing feral horse
management programs.

'Walers' and Tourist Herds
Horses exported from Australia for the Indian Anriy remount trade prior to World War
2 were called 'Walers'. They were recognised as being amongst the best, if not the best,
remounts in the world. The Waler Society of Australia believes the last remaining
'Walers' occur as feral horses on cattle stations in the Northern Territory where they
were formally bred for the remount trade at least 50 years ago. Some horses of "Waler
type" may still be selected from mustered feral horse herds but it is unlikely that they
have all the valuable traits of the famous 'Walers' of the past. It may be simpler to select
from domestic horses in saleyards or more satisfactory to recreate the type by crossing
thoroughbreds with other breeds.
Som'e feral horses have been relocated to tourist herds or sanctuaries.
:

·r

Control Techniques
Major control techniques include trapping, helicopter mustering, and helicopter and
ground shooting.
While there are animal welfare concerns over some of the recommended techniques,
these can be minimised by strict adherence to the Model Code of Practice for the
Welfare of Animals: Destruction or Capture, Handling and Marketing of Feral
Livestock Animals and the Northern Territory's "Procedures and Guidelines for
Shooting Feral Animals."

How Are They Currently Managed?
Current management of feral horse impact is poor in most parts of Australia, the
animals are often tolerated because they are considered too difficult or too costly to
remove. 'No control' or sporadic partial control is common, resulting in only short-term
relief from feral horse impact.

How Should They be Managed?
The objective of feral horse management is to reduce deleterious impact to sustainable
levels, but since impact is poorly quantified, management objectives presently must be
based on feral horse density. Some options follow.
Local Eradication
Local eradication is often not possible due to inaccessibility and cost. In some cases,
however, it is practical. Commercial harvesting followed by helicopter shooting can
reduce horse numbers to very low densities. Local eradication may then be possible,
given the right conditions, such as when horses concentrate at water points during
drought in arid areas.
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High Level of Control
If eradication is undesirable or unachievable, but low densities are required, it is
recommended that land managers reduce horse density to the level the land can sustain
during drought. For Central Australia this is estimated at 0.1 horse per square kilometre
in feral horse areas. Commercial harvesting is an integral part of management strategy,
particularly for the initial reduction of density and can provide full cost recovery.

Maintenance at Higher Densities
Where commercial harvesting is not practicable, land managers may tolerate feral
horses at densities higher than 0.1 horse per square kilometre at the expense of stock.
Extreme cases may be 'no control', but unsustainable economic and/or environmental
damage would be expected.

Assessment and Monitoring
In the absence of reliable, cheap techniques for assessing impact prior to and after
control, horse density must be used as a measure of success. Aerial survey is the most
accurate method, but is relatively expensive and requires experienced operators.
Development of simple, inexpensive techniques is required for estimating density and
assessing impact of feral horses.

Commercial Utilisation in the Alps
The National Guidelines concentrate on feral horses in arid areas of Australia where the
numbers of horses and areas involved are far larger than those found in the Australian
Alps National Parks. The Guidelines emphasise the importance of commercial
utilisation as a means of reducing feral horse numbers because it provides incentive and
funds for control. The relatively small numbers of horses in the Alps may reduce the
importance of commercial utilisation. However, the only control currently being
conducted in the Alps is by brumby runners, who can sell horses for about $1 OO/head.
Therefore, as for most other parts of Australia commercial utilisation may be important.

Future Research, Investigations and Training
Recommendations particularly relevant to the Alps National Parks include:
surveys to determine distribution and abundance;
continuing biological research in subalpine and montane New South Wales and
Victoria to obtain further information on impact and biology relevant to control;
and
training of field officers in the strategic management of feral horse impact.
In arid Australia commercial use of feral horses is an important element in encouraging
effective management. However, a number of factors limit their commercial use. These
include:
animal welfare concerns over the mustering, transport and slaughter of feral
horses;
a limited legal capacity to field-slaughter horses for pet meat; and
the stability of markets and continued supply of product.
A proposal for portable game abattoirs may help overcome some of the associated
concerns, but a full examination of this industry, including the animal welfare and legal
implications, is required.
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Other recommendations include:
The int1uence of brumby runners on the population size is not known but it is
possible that they are keeping some populations stable. A biological study of
distribution and abundance and population statistics is required to assess the
result of this type of control and enable manipulation of population sizes.
forming a register of experienced and qualified contract musterers and pilots;
the development of a computer-based decision-support system to assist the
preparation of local management programs;
the development of simple and relatively inexpensive techniques for assessing
feral horse density and impact;
strategic, regional surveys of feral horse density every five years;
evaluation of the costs and benefits of feral horse control programs;
investigation of the environmental impact of feral horses in the far north
(Victoria River Downs, Gulf, Cape York and Kimberley districts); and
assessment of the effectiveness of fertility control for controlling populations in
feral horse sanctuaries.
After reading the "Managing Vertebrate Pests: Feral Horses" Document:

Officers of State and Territory vertebrate pest control and nature conservation agencies
should develop regional feral horse management strategies.
The first step has been taken in the Alps by running this Workshop and bringing
together relevant managers, scientists and administrators to talk about feral horses and
the actions required. The next step is to act on the recommendations of this workshop
which are consistent with recommendations contained in the National Document.
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STATE POLICIES, PROGRAl\IIS AND
SPECIAL REQUIREMENTS
Mark Hallam

According to the draft "Managing Vertebrate Pests: Feral Horses" document, there are
between 350,000 and 600,000 feral horses in Australia, with most being found in the
Northern Territory and Queensland.
Unsubstantiated estimates of horse density in the Australian Alps is less than 1 horse
per square kilometre.
Feral horses are declared noxious animals in Queensland. They are not declared as
pests in any other State or Territory, however, they may be declared as pests in the
Northern Territory.
.
In the Northern Territory, the landowners and staff of the Conservation Commission of
the Northern Territory control feral horses. In Queensland, the Rural Lands Protection
Board is responsible for controlling feral horses, although overall, there is minimal
management of feral horses. The Agriculture Protection Board of WA undertake no
control, however culling is permitted on pastoral properties. In South Australia, feral
horses are not considered a problem. Feral horses were removed from ACT in May,
1987. There are no feral horses in Tasmania. In Victoria and NSW, the respective Park
ServiCes' policy is to remove feral horses from their managed areas.
Factors which may affect the management of feral horses in the Alps include:

\1

.;

. Declaring "scientific reference areaslzones" in parks - should feral horses be

removed from such areas?
· Introductions (accidental or deliberate) from neighbouring properties.
· State/national/international Animal Welfare Groups may not agree with some
methods in any management program.
· Synchronising across-border feral horse control programs.
· Funding feral horse control programs from Government and/or private enterprise.
· Providing incentives - ego money for meat/animals sold or given back to fanners.
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vVELFARE, PUBLIC ATTITUDES AND ETIDCS
Bryan Walters
Established animal welfare and conservation organisations were contacted for their
position on the management of feral horses. A fair summary was that control
(reduction) of populations would be acceptable to protect environmental values. Any
management must be carefully planned, cyclic, supervised and above all, humane.
A range of public perceptions exist regarding feral horses, from unacceptable and

exotic, to a resource, and as historic and cultural icons.
A new, unidentified section of the public is likely to emerge simultaneously with feral
horse management. A strategy for identifying, and interacting with these people must
be part of any management program.
In the wider community, a dichotomy exists between human-centered and biologicallycentred intervention. Within each of these fields, a hierarchy of feeling, (sentience) is
bestowed for species. No resolutions so far exist. Mathews (1990) proposes a guiding
principle that pain has a special significance in intervention and that avoidance of
unnecessary pain is construed as a vital interest to all sentient organisms.
A working principle for interventionist management should be that the vital interest of
all individuals must be respected.

?"
_J

ACCEPTABLE IMPACTS-BONA FIDE HORSE OPERATIONS

,

",

John Harris

Horses have had a long association with the Victorian Alps. Recreational horse riding
has grown considerably in recent years, with about 25 commercial tour operators in the
Alpine National Park and many clubs and smaller groups actively engaged in this
activity,
Under the recently implemented Alpine National Parks management plans, recreational
horse riding is permitted throughout 75 percent of the park area. Restricted areas
comprise Wilderness Zones (20 percent) and particularly environmentally sensitive
areas (5 percent).
Environmental impacts resulting from horse riding are becoming obvious in some areas
eg: the King Billy-Mount Howitt section of the Alpine Walking Track.
There is little data to confirm the environmental impacts of horse riding to date, but in
November 1989, Victoria's Department of Conservation and Natural Resource's Alpine
Planning Team established a series of transects between King Billy and Mount Howitt.
Measurements of track deepening and track widening were undertaken at these transects
on six occasions over two horse riding seasons.
At 220 separate sample points on 15 separate transects, an average of 5.6 centimetres
depth of soil was lost over the two seasons.
The Department is considering a range of horse control options for this and other
sensitive routes, including estimating and managing a seasonal carrying capacity for
horse use, track upgrading and promotion of the National Parks Horse Riding Code.

1
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USES OF HORSES IN PARK MANAGElVIENT
Neil Ward
This short presentation attempts to provide some perspective on the present and
possible future role of horses in the management of public land.
The use of horses in public land management, chiefly forestry, persisted until well after
the second world war. Students attending the Creswick School of Forestry as recently
as 1948 were required to wear riding britches and leggings at their annual interviews,
taught the fundamentals of hot-shoeing and required to learn to ride. Logs were snigged
by horses from pine plantations in the Myrtleford area up until the mid 1960's. Many
Forest Overseers undertook a greater part of their inspections on horseback until the late
1940's and early 1950's.
Fundamental to this topic is the belief that the very essence of good management is
access.
This need for access, which was well served by horses and at times by pushbikes, was
subsequently satisfied by for-wheel-drive motor vehicles and the huge proliferation of
vehicle tracks. This change occurred with the ready availability of war surplus Jeeps
and Landrovers following the second world war, and earth moving equipment becoming
better and more common.
Today, the use of horses persists with the focus being well removed from the
mechanised forestry industry.
Horses are presently used by park staff and volunteers for a diverse number of tasks.
For example:
surveys and monitoring
transporting equipment and materials
search and rescue
ranger patrols
involvement in the control of cattle grazing
vermin control
The major benefits of using horses include:
ability to travel cross country in most terrain
silent and non-obtrusive
can carry loads up to 100kg
unhampered by weather conditions
reduced impact on the environment compared with motor vehicles
good first attack mode of transport for search and rescue when dogs are
likely to be used, - humans on the ground confuse the scent
The disadvantages of using horses include:
horses have to be shod, fed and kept somewhere
a range 0 f saddlery is required
. a horse float is required
. requires at least a basic knowledge of horses and riding
In Victoria, at this stage, the combination of volunteers and horses is limited to
organised "Brumby Running Clubs". These clubs have been established under the
auspices of the Brumby Policy Number 2.6.1 P found in the Victorian National Parks
Policy Manual.
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From the Department's point of view, the chief purpose of the Brumby Running Club::>
is to prevent feral horse numbers becoming too high. It is felt that the removal of a
percentage of feral horses and the disturbance will assist in keeping numbers doW!
while over time accurate records of numbers taken and sighted will provide manageL
with a good insight into feral horse numbers. It is also considered that this is presently
the only publicly acceptable form of control. The "brumby policy" prohibits th
shooting and poisoning of feral horses. From the members point of view, the Clut
allow them to continue their recreation in what most consider a traditional activity.
Many people consider this link with our folklore to be important. An addition, 1
advantage is that it maintains a group of skilled horsemen, who have an intimate Ion
term knowledge of the area, often very useful in the event of search and rescue and fIre
control operations.
The use of volunteer horse riding groups could be further developed. Tasks such Ci;)
transporting materials for building projects or theremoval of rubbish from remote sites
could be undertaken.
Returning to the use of horses by park staff, I suggest that with the current trend
towards closing tracks within National Parks, managers and policy makers are likely t
be forced to seriously consider expanding the role of horses in park management.
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FERAL HORSES IN NEW SOUTH WALES
Paul Hardey
Outside the Alps:
Populations appear to be relatively small (less than 100 in any area) and
isolated.
Where there are concerns about their impact, opportunistic culling appears to be
sufficient to reduce feral horse numbers to acceptable levels.
The culling of feral horses is not such an emotional issue as it is in Northern
Australia where large scale, very visible control programs have been necessary.

In Kosciusko National Park:
The only form of monitoring and control of feral horses in the past has been via the
issue of permits to capture and remove.
Permits were issued to clubs or groups more as an attempt to legitimise the activities of
local horse riders rather than as part of any control program. The interest in feral horses
was seen as more of a problem than the feral horses themselves.
The conditions of the permit were strict (methods of capture; treatment of feral horses;
records of feral horses taken etc) but they were difficult to enforce and the information
received was, at times, unreliable. Breaches of conditions were frequent and there was
total disregard for park regulations by many 'brumby runners'. Recommendations by
staff for the abolition of the permit system were made, but a management decision was
not iinmediately forthcoming.
The issue of permits ceased in 1982 with the prohibition of horse riding in wilderness
areas. Horse riding itself overtook 'bnimby running' as a management issue in the
southern end of the park.
In the northern end of the park, where feral horses still occur outside wilderness areas,
the interest in capturing them slowly diminished (as are the 'brumby running' skills).
There appears to be more brumby 'chasing' and accidents than capture.
Occasionally foals are taken from mares and reared for domestic use. If the animals are
unsuitable, they are often taken to the knackery.
Local community feeling is also changing against 'brumby running'. There are those
Who would like to see feral horses removed altogether to eliminate the undesirable
'brumby running' element. Others see 'brumby running' as a threat to the conservation
of the "brumbies", which are considered part of the heritage of the high country.
The ~ultural significance of the "brumby" was mentioned in past reports in relation to
pOSSIble solutions to the "brumby" problem. It was felt that populations in the north
were small, isolated and not considered, at the time, to be of historic significance, and
sho'7ld be removed as soon as possible. Feral horses in the south were considered to be
of SIgnificance, therefore their numbers should only be reduced to acceptable levels if
research revealed they were having an impact.
Records of horse sightings are made so that the location of the main herds and changes
to ~heir numbers may be made. Reports however, are very intermittent, and unreliable
eStimates are considered to be made.
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Control Method Involving Local Riders
The use of local riders with traditional capture methods, ego traps with wings, combined
with helicopters mustering from the air may be a possible control method which could
involve 'selected' local horse people. Although this method has only been used in the
open country of northern Australia, it should not be discounted as an alternative in some
high country areas. Helicopters have been used successfully in the high country for
stock impounding operations - although horses do pose a more difficult aerial mustering
problem.

=
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BRUMBY RUNNING CLUBS IN- VICTORIA
Richard Laurier
In the Cobberas-Tingaringy Unit of the Alpine National Park in Victoria "Brumby
Running" Clubs are used to control feral horses. "Brumby running" has been a
traditional activity around Cobberas Range and across to the Snowy River - Tingaringy
area. Running was used by mountain cattlemen to control feral horse numbers
competing with their cattle, to supplement income and as a recreational activity by
horse riders in general.
With the changing of land status to National Park, this activity became illegal.
However, in the interests of keeping horse numbers down in National Parks the tITst
"Brumby running" club was formed at Tubbut in 1982 for the then Tingaringy National
Park. As far as the "brumby runners" were concerned they were still able to maintain
their activity while providing a method of controlling feral horses. In 1986 the Park
expanded and became the Cobberas-Tingaringy National Park, subsequently becoming
Victoria's Alpine National Park in 1989. The Buchan Brumby Running Club was
established in 1986, followed soon after by a Club at Swifts Creek. The majority of
brumbies caught were sold to knackeries for pet food, occasionally some of the better
ones are kept for breeding or for domestic stock.
Permits are issued by the Director of National Parks and Public Land to a club rather
than. to individuals. If serious breaches of the conditions of the permit occur then the
permit is cancelled and all club members are disadvantaged because of the actions of
one o"r two members. In this way the clubs are self-regulating to a degree. "Brumby
runners" are required to give notice of intent to conduct a run and supply details of the
run prior to the activity and supply a report after the run is completed. The process has
been an evolving one and fine tuning has taken place. Reporting by "brumby runners"
has improved over time and continues to do so. From the reports of these "brumby
runners" the Department of Conservation and Natural Resources is are obtaining the
following information:
The approximate distribution of feral horse populations;
Feral horses seem to occur in small mobs of3-5 with 1 stallion per mob;
Feral horses are territorial and there are definite types and colours of feral horses
associated to different localities;
One to two year old colts make up a large percentage of feral horses caught,
there are at least three reasons for this a)
b)
c)

young colts are nearly always out on their own and therefore easier to
catch;
they are usually worth more money;
they have more potential for being broken in as a riding horse if they are
a good type (after castration).

Reports of sightings and damage by other feral animals ego pigs, goats and
reports of weed infestations are provided by the riders;
Reports of illegal activities may also be provided by the riders.
The new Wilderness legislation has defined areas of National Park as Wilderness
?ones. Brumby Running is illegal in these zones. These zones contain feral horses and
m most cases were the preferred (most productive) "brumby running" areas. Feral horse
numbers in Wilderness Zones will be monitored by Department staff. When numbers
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are perceived to be too high in th.ese zones, 'Department statt will organise and
supervise "brumby runs" to reduce feral horse numbers to an acceptable level. The
effectiveness of this control measure will be evaluated annually. At the end of June
1996 a decision will be made on the future of "brumby running" in Victoria.
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WORKSHOP SESSIONS FINDINGS, SESSION POINTS AND
RECOMMENDA nONS
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MONITORING HORSES AND THEIR IMPACTS
Major Findings
Preliminary work undertaken by lennifer Dyring, (1990) showed that some level
of impact was occurring. Discernible changes in soil profiles, vegetation
structure, cover abundance, and weed invasion were noted.
The collection of this basic data on changes and rates of change in the ecosystem
is fundamental to predicting affects and preparing management strategies.
Predictions are only possible where environmental change could be related to
the densities of horses. This couplet will determine a rate~of-change, thus
ascribing priorities.
Feral horse management is a component of ecosystem management and the
priority for management must be put in context with other potential
environmental modifiers, such as rabbits, feral pigs, feral goats, feral cattle and
deer.
Data collection was not seen as a research actIvIty but part of a structured
monitoring program. The use of contracted experts is the preferred method for
initial data collection. Contracts were attractive for reducing data collection
time and eliminated the need for support structures .
. Simple monitoring will be possible by interested field staff if a coordinated
strategy is in place. Informed field staff would be vital in future management
operations.
A strategy that considered the variable nature of feral horses and their use of
habitat would offer an overall direction for control.
Exclusion plots are the traditional method for quantifying impacts. At this
stage, preliminary but essential data could be collected without the requirement
for fenced plots.
Findings to the question of feral horses spreading weeds so far were still
ambiguous.
Dung appeared to provide a micro-environment in which
established environmental weeds could colonise.

Session Points
Aspects of environmental change were:
weed invasion;
change of vegetation structure or abundance;
changes of feral horse populations.
Priority of work to be established with respect to other adverse environmental
agents.
How and what to measure - Exclusion plots, photo sites, base points against
which change could be quantified, feral horse numbers, location, off-take by
"brumby runners", soil loss, track establishment, damage to boggy sites, weed
establishment, weed spread, stream banks erosion, compaction, dung piles.
Collect information by independents to avoid claims of bias.
Establish a co-ordinating body.
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Draw support from interest groups.
Establish demographic information.
Session Recommendations

1.

Establish distribution and density of feral horses in the Alps National Parks.

2.

Assess degree of vegetation change, soil disturbance with respect to feral h '(
densities.

3.

Gain an understanding of the biology, demography and behaviour of feral ho c
in the Alps National Parks.

4.

The relationship between feral horse density and local impacts is cru ,
knowledge that will allow predictive decision making and the assigning
priorities.

~
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ATTITUDES AND EDUCATION
Major findings

Feral horse management will be forever interdependent with the understanding
and management of public perceptions and attitudes regarding feral horses.
Wild (feral) horses are part of Australia's recent cultural heritage. Some wild
(feral) horses in nominated locations and at controlled levels, may be desirable.
There is a range of public perceptions regarding feral horses, many of which are
based on limited factual knowledge.
Organisations which had an environmental perspective, including animal
welfare groups, are not opposed to conditional population control of feral
animals to protect environmental values. Any management of populations must
be planned, supervised, and above all, humane.
It is likely that a new, unidentified sector of the public would emerge if feral
horse management commenced.
Identification of interest groups and their views was perceived as an essential
requirement for long-term feral horse management.
. A proper survey program will be necessary to accurately assess community
interest groups and their perceptions.
A public education program should precede any management strategy. A lead
time of approximately 5 years was thought to be available before unacceptable
environmental damage will be caused by increasing horse populations. This
time could be constructively used to alter public misconceptions/perceptions.
A clear, consistent focus should be stated with regard to feral horse management
objectives. This focus should be environmental protection.
A media campaign should be planned. Face-to-face meetings with interest
groups are essential to allay fears and misconceptions. Consideration should be
given to producing a video about feral horses and their impact on the natural
alpine environment.
An inter-departmental network will need to be fostered to maintain a
consistency in policy and information. Senior management would need to be
regularly informed of developments to reduce alarmist tendencies.
Session Points

Identify interest groups by survey;
Identify / articulate perceptions by participatory meetings and survey;
Relate emotive references such as "Brumby" and "Waler" Refer only to feral horses;
Prepare literature/media on realistic view;
Use facts;
Survey before and after education program;
Keep general objective of park management;
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List of Interest Groups
"Brumby running" Clubs
Lease holders
Horse clubs
Heritage/Cultural organisations
Bushwalking clubs
Conservation organisations
Animal Welfare organisations
Politicians
Commercial operators
Park managers
Senior management
Co-ordinate message across the Alpine Parks;
Use lead-time effectively - keep issue at moderate profile with public
managers;
Create a network of staff who should be kept up-to-date with developmen
especially managers;
Target fringe groups or urban-based centre of public opinion, (probably both
Personal style communication - not bureaucratic one;
Take advantage of long lead-time to diffuse public interest;
Differentiate between legitimate horse use and other;
.
Identify differences in legislation between States and Territory, and live Wl
these "up front";
Keep editorials and policy consistent;
Develop a time frame to keep groups informed;
Start now;
Recognise cultural heritage;
The horse is considered by many as a resource;
State overall eradication not desirable - but removal from sensitive areas is;
Wilderness issue - what to do in these areas?
Session Recommendations
1.

First identify, then work with the public and interest groups to engender
environmental protection focus for feral horse management.

2.

Use the avail<i.ble lead time, starting immediately, to put in place a consis
. policy and education campaign relating to the feral horse in the natural alf.
environment.

"

.).

\.

Create an inter-departmental network through which policy and informa1
exchange can enter into organisation philosophy, - include senior manageme:
in the network.
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CONTROL OPTIONS
Major Findings

Control strategies cannot be formulated before a sound knowledge of the feral
horse and its habitats are known. Similarly, a knowledge of public expectations
will influence options. The management of public expectation is integral with
the management of feral horses in the Alpine Parks.
The guiding principle in all control options should be that the vital interest of
individual feral horses (or any other animal) should be respected. The
avoidance of unnecessary pain is construed as a vital interest of animals.
It will be important to engender a cooperative trust with the public so that
misinformation does not drive management. .

"Brumby running" is an existing control method. In Victoria it is considered to
be a technique that could keep localised feral horse populations stable. In
Kosciusko National Park "brumby running" was not considered viable because
of the more remote nature of the country. In Victoria, cooperative work with
"Brumby Running" Clubs ensures that local knowledge and skills remains
available .
.Any horse activity in wilderness and reference areas is considered to be at odds
with wilderness objectives. However, feral horses did exist in wilderness and
. reference areas and a consistent policy was needed. The 'do nothing' option in
wilderness was ultimately counter-productive.
The most humane control option, that of fertility control, drew mixed response .
. Techniques exist for control of fertility in feral horses, although delivery
systems in remote areas are untried in this country. Research into non-invasive
control methods should be encouraged. A trial of fertility control techniques
using commercially available capture yards should be considered. Support for
such work from Welfare organisations is likely.

,
}-

.

Effective control programs which utilise the most humane methods available
should be pursued. The aim of any such program should be to locally eradicate
or reduce populations to an absolute minimum and then prevent the population
from returning to higher levels. Such an approach would minimise animal
suffering and minimise the feral horses' economic and environmental impacts.
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Session Points
CONTROL OPTIONS

ADY ANT AGES

DISADVANTAGES

BRUMBY RUNNING

-

-

Vested interest of users
Control only to a level
Hard people to manage
Animal welfare issues
Only occurs in Victoria
May not be selective in
terms of objectives

SHOOTING FROM
HELICOPTERS

- Access to all sites is possible
given some constraints
- Aust. Vets Assoc. say best system
- Would ensure local eradication of
small groups

-

Public opinion divided
Animal welfare issues
Carcass not removed
Aircraft operating in remote
areas - high risk
Limited to small areas
Costly
Need to clear humans away
Safety of air crew
Not suitable in tall forest

Low cost
Some control
A source of information
Keeps skills and
knowledge in the area

TRAPPING

- Humane
- Could walk them out with coacher
horses
- Success enhanced using salt licks,
feed, lure mares
- Success enhanced with use of
tranquillisers in feed

- Requires suitable 'sites
- Large effort to control small
areas
- Vehicle access to trap site
required
- Need a market for the catch
- Intensive
- Needs highly developed horse skills

PorSONING

- Low cost

-

Need a large dose to kill horse
Non-target species at risk
Animal welfare issues
Generally thought to be
unacceptable on ethical!
humanitarian grounds

MUSTERlNG INTO
YARD

- Traditional
- Combine with helicopter and
coach.er horses
- Effective

-

Yards close to vehicle track
Needs strong yard - big job
Need skilled horse riders
Yard needs to be in home
range
Need experienced pilots with
stock skills
High risk to participants
Some risk to horses
Escapees harder to deal with.

FERTILITY CONTROL -

Limited control
Humane
Non lethal
Could be combined with
oth.er methods
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- Has practical limitations
- Need a high proportion of
sterility in the mob
- Costly
- Not a complete control method
- Long time for results
- Needs follow up work
- Needs research & development

CONTROL OPTIONS

ADV ANTAGES

DISADY ANT AGES

GROUND SHOOTING

•
•
•
•

- Difficult to follow up
• Wounding animals considered
inhumane by some sectors of
community
• Time consuming and costly at
end
• Carcass disposal a problem
• Learned avoidance response
of horses
• Diminishing returns

DO NOTHING

• Low cost

Relatively low cost
Opportunistic
Selective
Do not need traps/yards
Independent of most climate
variables

· Ongoing damage to the Alps
environment
- Increasing publicity and
education required to justify
decision
• At some point, reversal of this
decision will be required.

Session Recommendations

1.

Commence data collection on feral horses and their impacts in alpine
environments.

·2.

Commence a public interface strategy regarding the objectives of environmental
protection and the impact of feral horses in the alpine environment.

3.

Invite interest groups to support research into non-lethal control techniques such
as fertility control.

41

WORKSHOPOUTCOMffiS
The major outcomes that emerged from the Workshop sessions were:
The focus for the management of feral horses in the Alps is environmental
protection.
An interactive approach with the public is to be fostered so that the public,

interest groups, staff and managers will feel they are part of the outcomes.
The selection of control options will be contingent upon a well-planned public
education campaign.
Feral horse management will be forever interdependent with the understanding
and management of public perceptions and attitudes regarding feral horses.
A rare condition is available in the feral horse management issue and that is the
amount of lead time available before environmental impacts are likely to
become unacceptable. The lead time is considered to be about five years. The
management of feral horses must commence now so that education and strategy
development can proceed without becoming driven by environmental crisis
management.
. There is a perceived need for consistency in procedures between states,
although "recognition of differences" may be a valid outcome where it is
·unlikely that agreement can be reached (e.g. "Brumby Running"). An interim
policy/legislation across the States and Territory will engender consistency.
"Brumby running" is a stand-alone issue. It needs clearly stated goals, bona
fides, guidelines and limitations. It needs to be assessed for its contribution to
feral horse management.

. ~.;:. ::

Wild horses are a part of Australia's recent cultural heritage. Some wild horses
(at controlled levels) and in nominated locations may be desirable. In
environments recognised as fragile, control of populations to predetermined
levels will be necessary. Control of populations could be supported by animal
welfare and conservation organisations alike, on environmental grounds,
provided. control was well planned, supervised, non-cyclic and above all,
humane.'

".1",

The objective of total removal on a local basis is a preferred option. The issues
of re-colonisation and retention of the "wild" horse in specific areas, at
controlled numbers, needs further resolution.
The selection of control options will not be possible before a certain amount of
knowledge has accrued about the feral horse and its behaviour in the alpine
environment. The relationship between feral· horse density and local impacts is
crucial knowledge that will allow predictive decision making and the assigning
of priorities.
No single control option is likely to be successful. As in all feral animal control
work, an integrated suite of control options, including a monitoring loop that
provides feedback information, is the only acceptable control strategy.
Flexibility in option-selection is necessary to accommodate the varying nature
of feral horses, their habitats and constraints.
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Appendix 1:

FERAL HORSES IN THE ALPS - WORKSHOP PROGRMl
MONDA Y 12 OCTOBER 1992
participants Arrive / Accommodation Organised
10.30
11.00
11.30

12.00
12.30
12.45
.13.30
14.30
15.00
. 15.30
16.00

'-':'-~~:': 16.30'
i,;;".:
1700
.. ~ \"'0"
•

"~'.:~,'.:, 17.30

", ,17.45

: :<,~ 18.00 '
,: '.',: 20.00

Morning Tea
Registration of Participants
Opening
· Background to Workshop
· Outline of Program
· Domestics
Feral Horse Biology, Reproduction, Behaviour and
Population Predictions
Fertility Control
Lunch
The Impact of Feral Horses on Sub-Alpine and
Montane Environments in Australia
Managing Vertebrate Pests: Feral Horses
Afternoon Tea
State Policies, Programs and
Special Requirements
, Welfare Issues, Public Attitudes and Perceptions
Acceptable Impacts - Bona Fide Horse Operations
Uses of Horses in Park Management
Feral Horses in New South Wales
Brumby Running Clubs in Victoria
Dinner
Videos:
- Brumby - Horse Run Wild
- Horses of The High Country
- Servant of Man

Janet Mackay

Dave Berman
Bryan WaIters
Jennifer Dyring

Dave Berman
Mark Hallam
Bryan Walters
John Harris
Neil Ward
Paul Hardey
Richard Laurier
55 Minutes
30 Minutes
30 Minutes

AY 13 OCTOBER 1992

~:"10.00

'-.1030
j1.30
. ~t 12.30
:~,·~'Y13. 30
15.00
15.30

16.30
18.00

Arrange Groups for Workshop Sessions
Workshop Sessions:
Topic 1: Monitoring Horses and Their Impacts
Morning Tea
Topic 2: Attitudes and Education
Topic 3: Control Options
Lunch
· Group Presentations Including Discussion of Recommendations and
Research Requirements
Afternoon Tea
· Radio Tracking Gear Demonstration
· Convenors and Workshop Group Leaders Prepare Workshop
Recommendations From Group Reports ·
Discussion of Workshop Recommendations
Dinner

WEDNESDA Y 14 OCTOBER 1992
Site Inspections - Horse and Grazing Impacts (depending on weather etc.)
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Appendix 2:
BUDGET REQUIRElVIENTS FOR RECOM:MENDATIONS
1.

Research (1993-1996)
1 x Field Researcher
(Project Coordinator)
Operating Costs

1993-94

1994-95

1995-96

45,000

45,000

45,000

35,000*

20,000

20,000

1996-97

(* includes establishment costs)

2.

flanning (1995-1997)
1 x Planner (Part time)
. Operating Costs
Publicity

.~

,TOTALS

22,500

22,500

10,000

10,000

35,000 .

35,000

80,000

65,000

132,500

. 67,500

[10,000]

[10,000]

[10,000]

[10,000]

Departmental Staffl
Resource Support
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Appendix 3:

WORKSHOP PARTICIPANTS
Dave Bennan
Conservation Commission of the Northern Territory
PO Box 1046
ALICE SPRlNGS, NT, 0871

Phone: (089) 518239
Fax: (089) 555190

Peter Boadle
Dept. of Conservation and Natural Resources
32 Pyke Street
BAIRNSDALE, Victoria, 3875

Phone: (051) 524775
Fax: (051) 522523

Neville Byrne
Dept. of Conservation and Natural Resources
250 Victoria Parade
EAST MELBOURNE, Victoria, 3002

Phone: (03}4124011
Fax: (03) 4124166

Craig Dickmann
Kosciusko National Park
Private Bag
COOMA; NSW, 2630

Phone: (064) 561756
Fax: (064) 562291

Mark Doyle
Dept. of Conservation and Natural Resources
PO Box 43
SWIFTS CREEK, Victoria, 3896

Phone: (051) 594344
Fax: (051) 594330

John Dunn
Kosciusko National Park
PO Box 19
KHANCOBAN, NSW, 2642

Phone: (060) 769373
Fax: (060) 769567

Jennifer Dyring
Fairy glen Road
COLINSV ALE Tasmania, 7012

Phone: (002) 390191
Fax:. not available

Robert Gibbs
Kosciusko National Park
Private Bag
COOMA, NSW, 2630

Phone: (064) 561732
Fax: (064) 562291

Mark Hallam
Australian Nature Conservation Agency
GPO Box 636
CANBERRA, ACT, 2601

Phone: (06) 2500355
Fax: (06) 2500349

Paul Hardey
Kosclusko National Park
PO Box 472
TUiVfUT, NSW, 2720

Phone: (069) 474200
Fax: (069) 474170

John Harris
Dept. of Conservation and Natural Resources
PO Box 303
WODONGA, Victoria, 3690

Phone: (060) 556111
Fax: (060) 556100
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Greg Hayes
ACT Parks and Conservation Service
PO Box 1119
TUGGERANONG, ACT, 2901

Phone: (06) 2072190
Fax: (06) 2072197

David lngram
Dept. of Conservation and Natural Resources
clo Bendoc Post Office
BENDOC, Victoria, 3888

Phone: (064) 581456
Fax: (064) 581481

Peter King
Australian Nature Conservation Agency
GPO Box 636
CANBERRA, ACT, 2601

Phone: (06) 2500305
Fax: (06) 2500268

Richard Laurier
Dept. of Conservation and Natural Resources
clo Buchan Post Office
BUCHAN, Victoria, 3885

Phone: (051) 559264
Fax: (051) 559490

Janet Mackay
Kosciusko National Park
Private Bag
COOMA, NSW, 2630

Phone: (064) 561700
Fax: (064) 562291

Doug May
Dept. of Conservation and Natural Resources
clo Bendoc Post Office
BENDOC, Victoria, 3888

Phone: (064) 581456
Fax: (064)581481

lan Nisbet
Dept. of Conservation and Natural Resources
250 Victoria Parade
EAST MELBOURNE, Victoria, 3002

Phone: (03) 4124917
Fax: (03) 4124388

Graham Parkes
Dept. of Conservation and Natural Resources
clo Buchan Post Office
BUCHAN, Victoria, 3885

Phone: (051) 559264
Fax: (051) 559490

Ron Riley
Dept; of Conservation and Natural Resources
PO Box 180
MOUNT BEAUTY, Victoria, 3699

Phone: (057) 572693
Fax: (057) 572693

Margot Sharp
Namadgi National Park
clo Tharwa Post Office
THARWA, ACT, 2620

Phone:-(06) 2375222
Fax: (06) 2375105

Craig Smith
Kosciusko National Park
PO Box 19
KHANCOBAN, NSW, 2642

Phone: (060) 769373
Fax: (060) 769567
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Kurt Thaler
Australian National Botanic Gardens
GPO Box 1777
CANBERRA, ACT, 2601

Phone: (06) 2509542
Fax: (06) 2509599

Greg Turner .
Dept. of Conservation and Natural Resources
26 Wellington Street
KERANG, Victoria, 3579

Phone: (054) 521237
Fax: (054) 522952

Bryan Walters
Dept. of Conservation and Natural Resources
240 Victoria Parade
EAST MELBOURNE, Victoria, 3002

Phone: (03) 4124442
Fax: (03) 4124166

Neil Ward
Kakadu National Park
PO Box 71
JABIRU, NT, 0886

Phone: (089) 799101
Fax: (089) 799198

Warren Williams
Dept. of Conservation and Natural Resources
Deddick Road
DEDDICK, Victoria, 3888

Phone: (064) 580290
Fax: (064)580298

BIBLIOGRAPHY
Alpine Planning Project Team. (1989). 'Alpine National Park: Cobberas-Tingaringy
Unit Proposed Management Plan.' (Department of Conservation, Forests and
Lands, Melbourne, Victoria.)
Alpine Planning Project Team. (1989). 'Alpine National Park: Bogong Unit Proposed
Management Plan.' (Department of Conservation, Forests and Lands,
Melbourne, Victoria.)
Anon. (1977). 'Alpine Study Area.' (Land Conservation Council, Melbourne, Victoria.)
Anon. (1988). 'Kosciusko National Park Plan of Management (Second Edition).' (New
South Wales National Parks and Wildlife Service, Sydney.)
Anon. (1991). Kaimanawa Wild Horse Herd - Draft Management Strategy, Draft
Document For Public Comment. New Zealand Department of Conservation,
Wanganui.
Arnold, G. W. and Dudzinski, M. L. (1978). 'Ethology of Free-Ranging Domestic
Animals.' (Elsevier Scientific Publishing Company, New York.)
Barker~ S. (1988)JPopulation structure of Snow Gum (Eucalyptus pauciflora, Sieb. ex

Spreng.). Australian Journal o/Botany 36,483-501.
Bates, G. H. (1935). The vegetation of footpaths, sidewalks, cart tracks and gateways.
Journal o/Ecology 23,470-487.
Bates, G. H. (1938). Life forms of plants in relation to treading. Journal
452-454.

0/ Ecology 26,

Bauer, H. L. (1943). The statistical analysis of Chaparral and other plant communities
by means of transect samples. Ecology 24,45-60.
Bayfield, N. G. (1973). Use and deterioration of some Scottish hill paths. Journal
Applied Ecology 10, 635-644.

0/

Bayliss, P. and Yeomans, K. M. (1989). Distribution and abundance of feral livestock in
the "Top End" of the Northern Territory (1985-86); and their relation to
population control. Australian Wildlife Research 16, 651-676.
Belovsky, G. E. and Slade, J. B. (1986). Time budgets of grassland h~rbivo~es: body
size similarities. Oecologia 70, 53-62.
Bennet, L. J., English, P. F. and McCain, R. (1940). A study of deer populations by use
of pellet-group counts. Journal o/Wildlife Management 4,398-403.
Berger, J. (1986). 'Wild horses of the Great Basin.' (University of Chicago Press.)
Berman, D. McK. (1987). The ecology of feral horses in Central Australia. In
'Vertebrate Pest Control Conference Handbook of Working Papers, May, 1987.'
Berman, D. McK. (1991). The ecology of feral horses in Central Australia. Ph.D. thesis,
University of New England, New South Wales.

53

'~l:::':t(,<

Berman, D. McK. and Jannan, P. J. (1987). Feral 'horses in the Northern Territory Vol.
I: The ecology of feral horses in Central Australia and their interaction with
cattle. Internal document, Conservation Commission of the Northern Territory,
Alice Springs.
Berman, D. McK. (1988). Feral horses in the Northern Territory Volume IV:
Environmental impact of feral horses in Central Australia. Internal document,
Conservation Commission of the Northern Territory, Alice Springs.
Berman, D. McK. and Dobbie, W. R. (1988). Reducing the fertility of feral horses in
Central Australia: potential field difficulties. In 'Proceedings Fertility Control in
Wildlife Conference Melbourne.' lOp.
Bodman, G. B., and Constantin, G. K. (1965). Influence of particle size distribution in
soil compaction. Hilgardia 36, 567~601.
Bomford, M. (1990). A role for fertility control in wildlife management. Australian
Bureau of Rural Resources Bulletin Number 7. Australian Government
Publishing Service, Canberra.
Bomford, M. and O'Brien, P. (1990). Ecological principles of population management
by fertility control. In 'Fertility Control in Wildlife Conference - Speaker's
Papers.' Australian and New Zealand Federation of Animal Societies,
Melbourne.
Bowden, D. C., Anderson, A. E. and Medin, D. E. (1969). Frequency distributions of
mule deer fecal group counts. Journal of Wildlife Management 33,895-905.
Bowman, A. J. (1985). Analysis of aerial survey data from the Alice Springs district and
implications for feral horse management. Bachelor of Natural Resources Project,
University of New England, New South Wales.
Bowman, A. J. (1987a). Feral horses in the Northern Territory Vol. 11: Marketing
report. Internal document, Conservation Commission of the Northern Territory,
Alice Springs.
Bowman, A. J. (1987b). Feral horses in the Northern Territory Vol. Ill: Economic
viability and producer preference for management strategies of feral horses.
Internal document, Conservation Commission of the Northern Territory, Alice
Springs.
Braysher, M. L. Management of Vertebrate Pests - Strategy and Principles, Bureau of
Resource Sciences, AGPS, Canberra, (in preparation).
Bryant, H. T., Blaser, R. E. and Peterson, J. R. (1964). Effect of trampling of cattle on
blue grass yield and soil compaction of a Meadowville loam. Agronomy Journal
64,331-334.
Buckhouse, J. C., Skovlin, J. M. and Knight, R. W. (1981). Streambank erosion and
ungulate grazing. Journal of Range lvfanagement 34,339-340.
BueIl, M. F. and Cantion, J. E. (1932). A reconnaissance of the mountainous part of the
River Murray catchment in New South Wales, Commonwealth Forestry Bureau
Bulletin Number 13, 34pp. Canberra.
Campbell, G. A. (1989). Feral horses in Western Australia. Agriculture Protection
Board of Western Australia, Perth.

,!·~·~~:hln·

54

Carr, S. G. M. (1962). The discovery of the Bogong High Plains. Proceedings of the
Royal Society o/Victoria 75, 285-289.

1.

h

Carr, S. G. M. (1962). The role of shrubs in some plant communities of the Bogong
High Plains. Proceedings of the Royal Society of Victoria 75, 301-311.
Carr S. G. M. (1977). Report on Inspection of the Bogong High Plains. Soil
, Conservation Authority of Victoria.
Caughley, G. (1977). 'Analysis of Vertebrate Populations.' (Wiley and Sons.)

1

n
Chappell, H. G., Ainsworth, 1. F., Cameron, R. A. D. and Redfern, M. (1971). The
effect of trampling on a chalk grassland ecosystem. Ecology 8, 869-882.
II

Choquenot, D. (1988). Feral donkeys in northern Australia: population dynamics and
cost of control. Unpublished M.Sc. thesis.' Canberra College of Advanced
Education, Australian Capital Territory.
1t

Clement, R. F. Doyle, K. A. and Murray, 1. G. (1990). The significance of a major
outbreak of quarantinable disease to the Australian horse industries. Australian
Veterinary Journal 67(2), 77-78.

1t
~

Cole, D. N. (1978). Estimating the susceptibility of wildland vegetation to trailside
alteration. Journal 0/ Applied Ecology 15, 281-286.
Colquhoun, S. A. (1972). 'Mitta Mitta From the Early Days.' (Wilkinson and Company,
Albury, NSW.)
Costin, A.B. (1954). 'A Study of the Ecosystems of the Monaro Region of New South
Wales.' (Government Printer.)
Costin, A. B. (1957). The high mountain vegetation of Australia. Australian Journal of
Botany 5, 173-189.
Costin, A. B. (1958). The grazing factor and maintenance of catchment values in the
Australian Alps. CSIRO (Australia) Division of Plant Industry, Technical Paper
Number 10, Canberra.
Costin, A. B. (1962). Ecology of the High Plains 1. Proceedings of the Royal Society of
Victoria 75, 327-337.
Costin, A. B., (1977). Report on inspection of parts of the Bogong High Plains area,
May 2-6, 1977. Soil Conservation Authority of Victoria, Kew.
Costin, A. B. (1981). Vegetation of high mountains in Australia. Monograph Biologicae
41,718-731.
Costin, A. B., Hallsworth, E. G. and Woof, M. (1952). Studies in pedogenesis in NSW
IH, The alpine humus soils. Journal of Soil Science 3,190-218.
Costin, A. B., Gray, M., Totterdell, C. 1. and Wimbush, D. 1. (1979). 'Kosciusko Alpine
Flora.' (CSIROICollins, Australia.)
Coulson, G. N. and Raines, 1. A. (1985). Methods for small scale surveys of grey
kangaroo populations. Australian Wildlife Research 12, 119-125.
Crawley, M. 1. (1983). 'Studies in Ecology, Volume 10: Herbivory, The Dynamics of
Animal-Plant Interactions.' (Blackwell Scientific Publishing, Oxford.)
.'~

55

r',
""'"
.J-.
,~.

Dadkhah, M. and Gifford, G. F. (1980). Influence of vegetation, rock cover and
trampling and infiltration rates and sediment production. Water Resources
Bulletin 16, 979-986.
Dale, D. and Weaver, T. (1974). Trampling effects on vegetation of the trail corridors of
north Rocky Mountain forests. Journal ofApplied Ecology 11, 767-772.
Davies, W. (1938). Vegetation of grass verges and other excessively trodden habitats.
Journal of Ecology 26,38-49.
Denniston, R. H. (Ed.) (1979). 'Symposium on the Ecology and Behaviour of Wild and
Feral Equids, University of Wyoming, Laramie, September 6-8, 1979.'
Duffey, E., Morris, M. G., Sheail, 1., Ward, L. K., Wells, D. A. and Wells, T. C. E.
(1974). 'Grassland Ecology and Wildlife Management.' (Chapman and Hall,
London.)
Dobbie, W. R. and Berman, D. McK. (1990). Movement and home range of feral horses
in Central Australia. Internal document, Conservation Commission of the
Northern Territory, Alice Springs.
Duncan, P. (1980). Time budgets of Camargue horses
weaned sub-adults. Behaviour 72, 26-49.

n.

Time budgets of adults and

Duncan, P. (1983). Determinants of the use of habitat by horses in a mediterranean
wetland. Journal ofAnimal Ecology 52,93-109.
Duncan, P. (1985). Time budgets of Camargue horses Ill. Environmental influences.
Behaviour 92, 188-208.
Duncan, P., Feh, C, Gleize, 1. C., Malkas, P. and Scott, A. M. (1984). Reduction of
inbreeding in a natural herd of horses. Animal Behaviour 32,520-527.
Durham, L. 1. (1959). Indicators of land deterioration in Snowy Mountains catchments.
Journal of Soil Conservation Service of NSW 15,333-362.
Dyring, 1. (1990). The impact of feral horses on sub-alpine and montane environments
in Australia. Unpublished M.Sc. thesis, Department of Resource and
Environmental Science, University of Canberra, Australian Capital Territory.
Eberhardt, L. L. (1987). Population projections from simple models. Journal of Applied
Ecology 24, 103-118.
Eberhardt, L. L. and Van Etten, R. C. (1956). Evaluation of the pellet group count as a
deer census method. Journal of Wildlife Management 20, 70-74.
Eberhardt, L. L., Peterie, T. 1. and Schofield, R. (1963). Problems in a rabbit population
study. Wildlife Monographs 10.
Eberhardt, L. L. Marjorowicz, A. K.: and Wilcox, 1. A. (1982). Apparent rates of
increase for two feral horse herds. Journal of Wildlife ~Management 46(2), 367374.
Edmond, D. B. (1962). Effects, of treading pasture in summer under different soil
moisture levels. NZ Journal ofAgricultural Research 5, 389-395.

, I! ~. \' ' .

,'::i . !'(, .•:
, :.. l·!J'il"fi','i\'I'llai:ii
.,'

56

Edwards, P. 1. and Hollis, S. (1982). The distribution of excreta on new forest grassland
used by cattle, ponies and deer. Journal ofApplied Ecology 19,953-964.

d

Esau, K. (1977). 'Anatomy of Seed Plants.' (John WHey and Sons.)
r:

Evans, 1. W. Borton, A. Hintz, H. F. and Van Vleck, 1. D. (1977). 'The Horse.' (W. H.
Freeman and Co, San Fransisco.)
Feist, J. D. (1971). Behaviour of feral horses in the pryor Mountain Wild Horse Range.
Unpublished M.Sc. thesis, University of Michigan.
Ferrar, A. A. and Walker, B. H. (1974). An analysis ofherbivorelhabitat relationships in
Kyle National Park, Rhodesia. Journal of South African Wildlife Management
Association 4, 137-147.

i

Fordham, D. P. (1991). Information systems for vertebrate pest management: report of a
workshop. Bureau of Rural Resources Report Number RJ4/91, Department of
Primary Industries and Energy, Australian Government Publishing Service,
Canberra.
Frei, M. N., Peterson, 1. S. and Hall, 1. R. (1979). Aerial census of wild horses in
western Nevada. Journal of Range Management 32, 8-11.
Galbraith, 1. (1977). 'A Field Guide to the Wild Flowers of South-East Australia.'
(Collins.)
Ganskopp, D. and Vavra, M. (1986). Habitat use by feral horses in the northern
. sagebrush steppe. Journal of Range Management 39,207-212.
....

Garrot, R. A. (1991). Feral horse fertility control: potential and limitations. Wildlife
Society Bulletin 19(1),52-58.
Gibson, N. and Kirkpatrick, J. B. (1989). Effects of cessation of grazing on the
grasslands and grassy woodlands of the Central Plateau, Tasmania. Australian
Journal of Botany 37,55-63.
Gifford, G. F., Provenza, F. D. and Malechek, 1. C. (1983). Impact of range goats on
infiltration rates in south-west Utah. Journal of Range Management 36, 152153.
Good, R. (1987). Australian Alps National Parks Cooperative Management.
Proceedings of the Catchment Management Workshop. ANPWS, Canberra.
Gradwell, M. W. (1965). Soil moisture deficiencies in puddled pastures. NZ Journal of
Agricultural Research 9, 127-l36.

1

f

Graham, A. Johnson, K. and Graham, P. (1986). An aerial sUrvey of horses and other
large animals in the Alice Springs and Gulf regions. Conservation Commission
of the Northern Territory, Technical Report Number 28, Darwin.
Grime, 1. P. (1973). Competitive exclusion in herbaceous vegetation. Nature 242, 344347.
Grime, 1. P. (1973). Control of species density in herbaceous vegetation. Journal of
Environmental Management 1, 151-167.
Grime, J. P. and Hunt, R. (1975). Relative growth. rate; Its range and adaptive
significance in a local flora. Journal of Ecology 63, 393-422 .

. 57 .

:".
"

)

Hall, C. N. and Kuss, F. R. (1989). Vegetation alteration along trails in Shenandoah
National Park, Virginia. Biological Conservation 48, 211-227.
Hanna, W. 1. (1964). Methods for Chemical Analysis of Soils. In 'Chemistry of The
Soil.' (Ed. F. E. Bear) ACS Monograph Number 60, Reinhold Publishing
Corporation.
Harestad, A. S. and Bunnell, F. L. (1987). Persistence of black-tailed deer fecal pellets
in coastal habitats. Journal of Wildlife Management 51,33-37.
Harrison, A. F. and Bocock, K. L. (1981). Estimation of soil bulk density from loss-onground values. Journal ofApplied Ecology 18, 919-927.
Helms, R. (1890). Report on the grazing leases of the Mount Kosciusko plateau. NSW
Agricultural Gazette 4, 530-531.
'
Henzell, R. P. and McCloud, P. L (1984). Estimation of the density of feral goats in part
of arid South Australia by means of the Petersen estimate. Australian Wildlife
Research 11, 93-102.
Hill, G. J. E. (1981). A study of grey kangaroo density using pellet counts. Australian
Wildlife Research 8, 237-243.
Hillel, D. (1971). 'Soil and Water'. (Academic Press, New York.)
Hirst,

S. M. (1975). Ungulate-habitat relationships in a South
woodland/savanna ecosystem. Wildlife Monographs Number 44.

African

Hoffmann, R. (1983). Social organisation patterns of several feral horse and feral ass
populations in Central Australia. Z. Saeugetierkd 48(2), 124-126.
Hone, 1. (1992). Rate of increase and fertility control. Journal of Applied Ecology 29,
695-698.
Hunter, R. F. (1962). Hill sheep and their pasture: A study of sheep-grazing in Southeast Scotland. Journal of Ecology 50,651-680.
Irby, 1. (1981). Variation in defecation rates of pronghorns relative to habitat and
activity level. Journal of Range Management 34, 278-279.
Jarman, P. 1., Jones, M. E., Johnson, C. N., Southwell, C. 1., Stuart-Dick, R. 1.,
Higginbotlom, K. B.' and Clarke, J. L. (1989). Macropods studied at Wallaby
Creek: VIII. Individual recognition of kangaroos and wallabies, Australian
Wildlife Research 16, 179-185.
Jennings, 1. N. (1983). Australian Landform Example Number 44: Needle Ice Raked
Ground. Australian Geographer 15, 328-330.
Kaseda, Y. N ozawa, K. and Mogi, .K. (1984). Separation and independence of
offsprings from the harem groups in Misaki horses. Japan Journal of
Zootechnology and Science 55(11), 852-857.
Kauffman, 1. B., Kreugar, W. C. and Vavra, M. (1983). Impacts of cattle on
streambanks in northern Oregon. Journal of Range Management 36, 683-685.
Keiper, R. R. (1986). Social structure. Veterinary Clinics North America: EqUine
Practice 2, 465-484.

!-"

'·il:

58.

Lh

Keiper, R. R. and Berge~, 1. (1982). Refuge-seekir:g and pest avoidance by feral horses
in the desert and Island envIronments. Applzed Ammal Ethology 9, 111-120.

le
.g

Keiper, R. R. and Keenan, M. A (1980). Nocturnal activity patterns of feral ponies.
Journal of Mammalology 61, 116-118 .

ts

Kennedy, M. J. (1986). The role and significance of bullocks and horses in the
development of eastern Australia. Ph.D. thesis. University of Melbourne,
Victoria.

1-

Kirkpatrick, 1. F. Irwin, K. M. Liu, and Turner, 1. W. (1990). Remotely-delivered
immunocontraception in feral horses. Wildlife Society Bulletin 18, 326-330.

¥

Kirkpatrick, J. F. Irwin, K. M. Liu, Turner, 1. W., Naugle, R. and Keiper, R. (1990).
Long-term effects of immunocontraception' of feral horses on behaviour and
ovarian function. In 'Fertility Control in Wildlife Conference - Speaker's Papers.'
Australian and New Zealand Federation of Animal Societies, Melbourne.

rt

re
n

Klingel, H. (1965). Notes on the biology of the Plains Zebra, Equus quagga boehmi,
Matschie. East Africa Wildlife Journal 3, 86-88.
.
Klingel, H. (1969). Reproduction in the Plains Zebra, Equus burchelli boehmi,
behaviour and ecological factors. Journal of Reproduction and Fertility
. Supplement 6,339-345.

n

s

,,

Krysl, L. 1. Smith, M. A. Sowell, B. F. Hubbert, M. E. Plumb, G. E. and Waggoner, J.
W. (1984). Impact of feral horses on vegetation in the cold desert biome. USA
In 'Second International Rangeland Congress Abstracts, Adelaide, May 1984.'
Lamp, C. and Collet, F. (1989). 'Field Guide to Weeds in Australia.' (Inkata Press.)
Lance, A N., Baugh, I. D. and Love, J. A. (1989). Continued footpath widening in the
Cairngorm Mountains, Scotland. Biological Conservation 49, 201-214.

:i

Leigh,1. H., Wimbush, D. 1., Wood, D. H., Holgate, M. D., Slee, A. V., Stranger, M. G.
and Forrester, R. 1. (1987). Effects of rabbit grazing and fire on a subalpine
environment. I. Herbaceous andshrubby vegetation. Australian Journal of
Botany 35,433-464 ..

.,

Letts, G. A. (1962). Early livestock introductions to the "Top End" of the Northern
Territory. Australian Veterinary Journal May, 282-287 .

y
n
d

f

if
n

e

Letts, G. A, Bassingthwaighte, A and de Vos, W. E. L. (1979). Feral Animals inthe
Northern Territory. Report of the Board of Inquiry, Department of Primary
Production. (Government Printer, Darwin.)
Liddle, M. 1. (1975). A theoretical relationship between the primary productivity of
vegetation and its ability to tolerate trampling. Biological Conservation 8, 251255.
Liddle, M. J. and Chitty, L. D. (1981). The nutrient budget of horse tracks on an
English lowland heath. Journal ofApplied Ecology 18, 840-841.
Liddle, M. J. and Grieg-Smith, P. (1975a). A survey of tracks and paths in a sand dune
ecosystem. I. Soils. Journal ofApplied Ecology 12, 893-908.

59

. J

Liddle, M. 1. and Grieg-Smith, P. (1975b). A survey of tracks and paths in a sand dune
ecosystem. n. Vegetation. Journal ofApplied Ecology 12, 909-930.
Loft, E. R. and Kie, J. G. (1988). Comparison of pellet-group and radio triangulation
methods for assessing deer habitat use. Journal of Wildlife Management 52,
524-527.
Longhurst, W. M. (1954). The fecal deposition rate of domestic sheep. Journal of
Wildlife Management 18, 418-419.
Low, W. A. and Hewett, M. R. (1990). Aerial survey of horses and other large animals
in the central ranges of the Alice Springs district, October 1988. Conservation
Commission of the Northern Territory, Alice Springs.Technical Report No. 28
Low, W. A. Foster, E. and Berman, D. McK.. (1991). The environmental implications of
removal of horses from Finke Gorge National Park, Stage 1 - site selection,
ranger training and first vegetation monitoring. Internal document. Conservation
Commission of the Northern Territory, Alice Springs.
Lowe, L. E. (1978). Carbohydrates in Soil. In 'Soil Organic Matter.' (Eds. M. Schnitzer
and S. U. Khan) pp. 65-91. (El si ever, New York.)
Lutz, H. J. (1945). Soil conditions of picnic grounds in public forest pai:ks. Journal of
Forestry 43, 121-127.
Mathews, F. (1990). Ethical Aspects: A moral and philosophical view. In 'Fertility
Control in Wildlife Conference - Speaker's Papers.' Australian and New Zealand
Federation of Animal Societies, Melbourne.
Mayes, E. and Duncan, P. (1986). Temporal patterns of feeding behaviour in freeranging horses. Behaviour 97, 105-129.
Marshall, T. 1. and Holmes, 1. W. (1979). 'Soil Physics.' (Cambridge University Press.)
McCort, W. D. (1984). Behaviour of feral horses and ponies. Journal of Animal Science
58(2), 493-499.
McCrae-Williams, M. S., Rosengren, N. 1. and Kraemers, S. M. (1981). Sites of
Geological and Geomorphological Significance in East Gippsland, Victoria.
(Environmental Studies Publication Number 320.)
McGinty, W. A., Smiens, F. E. and Merrill, L. B. (1978). Influence of soil, vegetation
and grazing management on infiltration rate and sediment production of
Edwards PI. rangeland. Journal of Range Management 32,33-37.
McKenzie, 1. Mason, B. J. and Sultrnann, S. D. (1990) Effect of grazing on frontal
dunes - Fraser Island. In 'Dune Stabilisation and Management Program - Report
numbers. D02.22, D02.23, D02.24, D02.25, D02.26, D02.27, D02.28, D03.6,
D03.7.' (Beach Protection Authority, Brisbane.)
McKnight, T. (1976). 'Friendly Vermin - a Survey of Feral Livestock in Australia.'
(University of California Press, Berkeley and Los Angeles.)
McQuaid-Cook, J. (1978). Effects of hikers and horses on mountain trails. Journal of
EnvironmentallVfanagement 6,209-212.
McVean, D. N. (1969). Alpine vegetation of the central Snowy Mountains of New
South Wales. Journal of Ecology 57,67-86 .
. ,.,,'
, "J!(li:

60

e
,1

f

Miller, R. (1983a). Habitat use of feral horses and cattle in Wyoming's Red Desert.
Journal of Range Management 36, 195-199.
Miller, R. (1983b). Seasonal movements and home ranges of feral. horse bands in
Wyoming's Red Desert. Journal of Range Management 36, 199-201.
Mitchell, 1., Merrill, P. and Allen, 1. (1982). 'Vertebrate Pests of Queensland.' (Report
from Stock Routes and Rural Lands Protection Board.)
Moehlman, P. D. (1974). Behaviour and Ecology of Feral Asses (Equus asinus).
Unpublished Ph.D. thesis, University of Wisconsin, Madison.

f

Mooty, 1. 1. and Karns, P. D. (1984). The relationship between white-tailed deer track
counts and pellet-group surveys. Journal of Wildlife Management 48: 275-279 ..
Mueller-Dombois, D. and Ellenberg, H. (1974). 'Aims and Methods of Vegetational
Ecology.' (Wiley, New York.)
Neff, D. 1. (1968). The pellet-group count technique for big game trend census and
distribution: a Review. Journal of Wildlife Management 23: 597-614.
Newman, 1. C. (1954). Burning on sub-alpine pastures. Journal of the Soil Conservation
.
Service of NSW 10: 135-140.
Newsome, A. E., Catling, P. C. and Corbett, 1. K. (1983). The feeding ecology of the
dingo n. Dietary and numerical relationships with fluctuating prey populations
in south-eastern Australia. Australian Journal of Ecology 8, 345-366.
Northcote, K. H. (1984). 'A Factual Key for the Recognition of Australian Soils'.
(Rellim Technical Publications Pty. Ltd., Adelaide.)
Nugent, R. (1988). 'Aboriginal Attitudes to Feral Animals and Land Degradation.'
(Central Land Council, Alice Springs.)
Odberg, F. O. and Francis-Smith, K. (1977). Studies in the formation of ungrazed
eliminative areas in fields used by horses. Applied Animal Ethology 3,27-34.
OIlier, C. D. and Wyborn, D. (1989). Geology of alpine Australia. In· 'The Scientific
Significance of the Australian Alps. Proceedings of the First Fenner Conference
on the Environment'. (Ed. R. Good.)
Overton, W. S~ and Davis, D. E. (1969). Estimating the numbers of animals in wildlife
populations. In 'Wildlife Management Techniques'. (ed. R. H. Giles.) (The
Wildlife Society, Washington.)
Packer, P. E. (1953). Effects of trampling disturbance on watershed condition, runoff
.
.
and erosion. Journal of Forestry 51, 28-31.
Pilkington, M. and Wilson, G. (1991). A review of the Australian horse industry - its
size, scope and research needs. Bureau of Rural Resources, Department of
Primary Industries and Energy, Canberra.
PolIitt, C. C. (1990). 'Feral Horse Survey - Moreton Island 15th and 16th August, 1988.'
(University of Queensland.)

61 .

Pratt, R. M. Putman, R. J. Ekins, J. R. and Edwards, P. J. (1986). Use of habitat by freeranging cattle and ponies in the New Forest, southern England. Journal Applied
Ecology 51,539-557.
Ramsay, B. J. Harvests of wild animals with commercial potential in Australia, Bureau
of Resource Sciences, Department of Primary Industries and Energy, Canberra,
(in preparation).
Raunkiaer, C. (1934). 'The Life Fonns of Plants and Statistical Plant Geography.
(Oxford.)
Rogers, G., Julander, O. and Robinette, W. L. (1958). Pellet-group counts for deer
census and range-use index. Journal o/Wildlife Management 22, 193-199.
Rogers, G. M. (1989). Appraisal of the place of wild horses in the Kaimanawa
mountains. (Report prepared for the Director, Science and Research, Workplan
No. 1775. Conservation Services Centre, Department of Conservation, Ne""
Zealand.)
Rolls, E. C. (1969). 'They All Ran Wild.' (Sydney.)
Rowland, M. M., White, G. C. and Karlan, E. M. (1984). Use of pellet-group plots tc
measure trends in deer and elk populations. Wildlife Society Bulletin 12, 147155.
Rubenstein, D. I. (1981). Behavioural ecology of island feral horses. Equine Veterinal)
Journal 13(1), 27-34.
Salter, R. E. and Hudson, R. J. (1978). Habitat utilization by feral horses in Westen
Alberta. Le Naturaliste Canadien 105,309-321.
Salter, R. E. and Hudson, R. J. (1982). Social organisation of feral horses in Wester:
Canada. Applied Animal Ethology 8, 207-223.
Seber, G. A. F. (1982). 'Estimation of Animal Abundance.' (Hafner, New York.)
Senate Select Committee on Animal Welfare. (1991 a). 'Culling of Large Feral Animal
in the Northern Territory.' (Senate Printing Unit, Parliament House, Canberra.)
Senate Select Committee on Animal Welfare. (1991b). 'Transport of Livestock Withi
. Australia.' (Senate Printing Unit, Parliament House, Canberra.)
Smith, A. D. (1964)~ Defecation rates of mule deer. Journal o/Wildlife Management 2)
435-444.
Snedecor, G. W. and Cochran, W. G. (1989). 'Statistical Methods'. (Iowa Sta
University Press.)
Sokal, R. R. and Rohlf, F. J. (1981). 'Biometry'. (W.H. Freeman and Company, S;
Francisco.)
Southwell, C. (1987). Macropod studies at Wallaby Creek H. Density and distributi(
of macropod species in relation to environmental variables. Australian Wildi;
Research 14, 15-33.
Stevens, E. F. (1990). Instability of harems of feral horses in relation to season a
presence of subordinate stallions. Behaviour 112, 149-161.

"

~l

*,1

.• \.

62

Storrner, F. A., Hoekstra, T. W., White, C. M. and Kirkpatrick, C. M. (1977)~ Frequency
distribution of deer pellet groups in southern Indiana. Journal of Wildlife
Management 41, 779-782.
Strahan, R. (1983). 'The Australian Museum Complete Book of Australian Mammals.'
(Angus and Robinson, Sydney.)
swnmer, R. M. (1980). Impacts of horse traffic on trails in Rocky Mountain National
Park. Journal of Soil and Water Conservation 35,85-87.
Symanski, R. (1985). 'Wild Horses and Sacred Cows'. (Northland Press, Arizona.)
Synnot, W. M. (1984). Some carcase characteristics of feral horses from the Northern
Territory, Proceedings of the Australian Society ofAnimal Production 15,612.
Taylor, A. C. (1957). A soil conservation survey of the Snowy catchment 1. Journal of
the Soil Conservation Service o/NS. W. 13, 187-197.
Taylor, A. C. (1958). A soil conservation survey of the Snowy catclunent n. Soils,
vegetation and land use. Journal 0/ the Soil Conservation Service of N.s. W 14,
7-23.
Turner,1. W., Perkins, A. and Kirkpatrick, 1. F. (1981). Elimination marking behaviour
in feral horses. Canadian Journal o/Zoology 59, 1561-1566.
Turner, J. W. Jnr., Liu, 1. K. M. and Kirkpatrick, 1. F. (1990). Remotely-delivered
Immunocontraception in White-tailed Deer. In 'Fertility Control in Wildlife
Conference - Speaker's Papers.' Australian and New Zealand Federation of
Animal Societies, Melbourne.
Turner, 1. W .. and Kirkpatrick, 1. F. (1991). New developments in feral horse
contraception and their potential application to wildlife. Wildlife SOCiety Bulletin
19, 350-359.
Tyier, S. l (1969). 'The Behaviour and Social Organisation of the New Forest Ponies.'
(Dissertation, University of Cambridge, Cambridge.)
Tyler, S. 1. (1972). The behaviour and social organisation of the New Forest ponies.
Animal Behaviour Monographs 5. (Bailliere Tindall, London.)
Van Rees, H. (1982). The diet of free-ranging cattle on the Bogong HighPiains,
Victoria, Australia Rangelandslournal4, 29-33.
Van Rees, H. and Hutson,. G. D. (1983). The behaviour of free-ranging cattle on an
alpine range in Australia. Journal of Range Management 36, 740-744.
Wallmo, O. C., Jackson, A. W., Hailey, T. L. and Carlisle, R. L. (1962). Influence of
rain on the count of deer pellet groups. Journal of Wildlife Management 26, 5055.
Walsh, N. G., Barley, R. H. and Gullan, P. K. (1984). The alpine vegetation of Victoria
(excluding the Bogong High Plains region). (The Environmental Studies
Division, Ministry of Conservation, Victoria.)
Waiters, C. J. and Hollings, C. S. (1990). Large-scale management experiments and
learning by doing. Ecology 71(6), 2060-2068.

63

'~"'~}~-l:r,

Wambolt, C. 1. and McNeal, A. F. (1987). Selection of winter foraging sites by elk and
mule deer. Journal of Environmental Management 25,285-291.
Waring, G. H. (1983). 'Horse Behaviour: The Behavioural Traits and Adaptations of
Domestic and Wild Horses, Including Ponies.' (Noyes Publications, Park Ridge,
New Jersey.)
Weaver, T. and Dale, D. (1978). Trampling effects of hikers, motorcycles and horses in
meadows and forests. Journal ofApplied Ecology 15, 451-457.
Welsh, D. A. (1973). The life of Sable Island's wild horses. Canadian Nature 2(2), 714.
Wharton, J. C. F. and Dempster, J. K. (1981). The impact of feral mammals on wildlife
in Victoria. In 'Feral animals, public forum papers, Bairnsdale 4th and 5th April.'
Natural Resources Conservation League of Victoria.
White, G. C. and Eberhardt, 1. E. (1980). Statistical analysis of deer and elk pelletgroup data. Journal a/Wildlife Management 44, 121-131.
Williams, R. J. and Ashton, D. H. (1987). Effects of disturbance and grazing by cattle
on the dynamics of heathland and grassland communities on the Bogong High
Plains. Australian Journal o/Botany 35, 413-431.
Willis, J. H. (1970). 'A Handbook to Plants in Victoria. Volume 1. Ferns, Conifers and
Monocotyledons.' (Melbourne University Press.)
Willis, J. H. (1970). 'A Handbook to Plants in Victoria. Volume
(Melbourne University Press.)

n.

Dicotyledons.'

Wilson, G. Dexter, N. O'Brien, P. and Bomford, M. (1992). Pest animals in Australia. A
survey of introduced wild mammals, Bureau of Rural Resources, Canberra.
Wimbush, D. J. and Costin, A. B. (1979a). Trends in vegetation at Kosciusko 1.
Grazing trial in the sub-alpine zone, 1957 - 1971. Australian Journal 0/ Botany
27, 741-787.
Wimbush, D. J. and Costin, A. B. (1979b). Trends in vegetation at Kosciusko n. Subalpine range transects, 1959 - 1978. Australian Journal of Botany 27, 789-831.
Wimbush, D. J. and Costin, A. B. (1979c). Trends in vegetation at Kosciusko IU.
Alpine range transects, 1959 - 1975. Australian Journal o/Botany 27,833-871.
Wimbush, D. J. and Costin, A. B. (1983). Trends in drainage characteristics in the subalpine zone at Kosciusko. Proceedings o/the Ecological Society 0/ Australia 12,
143-154.
Wolfe, M. 1., Ellis, 1. C. and MacMullen, R. (1989). Reproduction rates of feral horses
and burros. Journal 0/ Wildlife j'vianagement 53, 916-924.
Worboys, G. (1982). 'Kosciusko National Park. Geology and Geomorphology.' (N.S.W.
National Parks and Wildlife Service.)
Wurst, A. J. (1987). The management of feral horses in the Alice Springs pastoral
district of the Northern Territory. Master of Natural Resources thesis, University
of New England, New South Wales.
Yarwood, A~ T. (1989). 'Walers - Australian Horses Abroad.' Melbourne University
Press, Carlton.

64

