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ABSTRACT 
 
 In temperate south-eastern Australian national parks, feral horses occupy a unique 

ecological niche as the largest bodied, most mobile ungulate grazer with a suite of flexible 

physiological, behavioural and morphological traits that have enabled them to thrive under a 

wide range of ecological conditions (Beever 2003 p. 282).  As Australian plants and soils have 

not evolved in the presence of ungulate disturbance, there is concern that feral horses pose a 

risk to native habitats and wildlife.   

This thesis takes a multi-faceted approach to improve the understanding of the 

connections between feral horse grazing and trampling, successional changes in plant 

communities, ecosystem function and resilience, and the potential for horses to displace 

marsupial grazers as the dominant herbivore regulating primary production.   

Exclosures were constructed in two habitat types: grassy woodland–open forest on a 

high elevation plateau and on low elevation, grassy riparian flats in rugged gorge country.  

Enclosures provided three treatments: no grazing (all herbivore excluded), grazing by 

marsupial and other small herbivores but not horses (horse excluded), and grazing by all 

herbivores including horses (control).  Herbivore dung was monitored in conjunction with 

biomass, components of ground cover (bare ground, litter and plant cover), species richness 

and changes in floristic composition over 2–2.5 years.  Monitoring was conducted in 

conjunction with a horse trapping and removal program and trapping records provided a 

measure of relative horse abundance (catch-per-unit-effort or CPUE) in addition to dung 

transects.   

On the plateau, feral horses significantly reduced biomass, maintained existing levels 

of bare ground and reduced the cover of sedges in the first year, when dung counts and 

CPUE values indicated horses were relatively abundant.  Horses were also associated with a 

reduction in plant cover and concurrent increase in litter cover in addition to bare ground, 

and greater exotic species richness.  Horse dung significantly declined in the control 

treatment thereafter and CPUE values suggested the resident population of horses had been 

removed after the first year of trapping and monitoring.  As horse dung declined macropod 

dung progressively increased in control plots and horse-excluded exclosures and on dung 

transects established within 100 ha of exclosure sites.  The evidence was sufficient to 

conclude that feral horses displaced the dominant macropod, eastern grey kangaroo 

(Macropus giganteus), from prime feeding habitats.  In the near absence of horses, eastern 

grey kangaroos consumed the majority of groundstorey biomass and appeared to regulate 
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the reproductive output of the competitive dominant tussock grass, kangaroo grass 

(Themeda australis) while maintaining a heterogenous grassland structure in the form of 

kangaroo grass-dominated grazing lawns.   

On the riparian grassy flats in gorge country, excluding all grazing led to biomass 

accumulation and a greater proportion of native species, and to reductions in the cover of 

bare ground and annual species, and the richness of annual and exotic species.  Significant 

changes in floristic composition were detected, such as the reduction in the percent cover of 

exotic annual forbs and sub-shrubs, and concurrent increases in the percent cover of some 

native perennial graminoids and forbs.  Total species richness was significantly less in the all 

herbivore excluded than the control treatment in spring and summer, the difference being 

mostly driven by fewer exotic annual species.  Native species richness in the all herbivore-

excluded exclosures exceeded that in controls in autumn, after almost 1 year of exclusion.  

Under feral horse grazing, the riparian grassland flats were dominated by short-statured, 

grazing-resistant or grazing lawn species with a greater proportion of exotic annual forbs.  

The response of horse-excluded exclosures was similar to the all herbivore excluded 

treatment.  However, differences were rarely significant (with the exception of biomass and 

bare ground), most likely due to the destruction and repair of all exclosures within 1 year of 

the experiment.    

A landscape-scale survey of horse and non-horse occupied catchments confirmed 

that horses altered the spatial organisation and patterning of landscapes over several spatial 

scales, resulting in a significant loss of functional integrity.  Feral horse tracks were a 

conspicuous feature of horse catchments.  The incipient slaking of soil surface particles were 

associated with terrecette erosion on hillslopes and sheet erosion on spurs and indicated 

tracks had very little organic matter.   Disturbance associated with tracks also led to a greater 

diversity and abundance of exotic species, in particular, the invasive weed, farmer’s friend 

(Bidens pilosa).  Conversely, native herbaceous legumes were more abundant in non-horse 

catchments.  While feral horse grazing and trampling had significant effects on plant 

community structure and ecosystem function in the gorge country, the plateau appeared to 

be more resistant to ungulate grazing.  Horses have not degraded the gorge country 

environment to the extent that horse-related impacts cannot be reversed if horses were 

removed completely or their numbers were at least substantially reduced.      
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