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Introduced ungulates can substantially alter ecosystems and have both direct and indirect effects on
native animal species (Suominen and Danell 2006; Nufez et al. 2010). Direct impacts of herbivores
on other animals include incidental consumption, trampling and interference (Pavel 2004). However,
these effects are often minor compared to the indirect effects that herbivores can have on other species
by modifying habitats and food resources (Pavel 2004) by way of changes in the structure, biomass and
composition of vegetation, impacts on the physical environment (e.g. soil disturbance, compaction or
erosion), and redistributing nutrients (Suominen and Danell 2006; Foster et al. 2014).

In the Australian Alps national parks, concerns have been raised about feral horse impacts, particularly
in Sphagnum bogs and fens, which are recognised as an Endangered Ecological Community under
the Environment Protection and Biodiversity Conservation Act 1999 (Cth) and which provide key
habitat for several endemic species (Prober and Thiele 2007; Dyring 1990). In wetland and riparian
environments, feral horse grazing and trampling can reduce vegetation cover, increase soil compaction,
erosion and siltation, damage streambanks, and reduce water quality (Nufiez et al. 2010; Prober
and Thiele 2007; Nimmo and Miller 2007; Belcher and Leslie 2011; Rogers 1991). Horses tend to
preferentially use open, riparian habitats, meaning that even very low densities of horses can have a
substantial impact when wetland or riparian areas are small in comparison with other habitat types
(Rogers 1991; Crane et al. 1997).

Here, we report on the impact of feral horses on wetland habitats used by the Northern Corroboree
Frog (Pseudophryne pengilleyi), a species with a highly restricted distribution in montane and sub-
alpine regions of protected areas in south eastern NSW and adjacent areas of the ACT. The Northern
Corroboree Frog has experienced major declines associated with the introduction of the amphibian
disease Chytridiomycosis (Scheele et al. 2017), and is now listed as critically endangered under both
NSW and Commonwealth legislation. From early January to mid-March, adults enter bogs and
seepages from the surrounding forest to breed (Pengilley 1971, 1973). Males construct and call from
terrestrial nests, which are located in the dense matrix of vegetation, moss and/or grass litter (hereafter
litter matrix) surrounding the edges of small seasonal pools that are typically dry when eggs are laid
(Pengilley 1971, 1973). Northern Corroboree Frogs construct nests in a range of vegetation types
where the litter matrix surrounding pools is conducive to male calling activity and embryonic survival
(Hunter et al. 2009; Osborne 1990).
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Horse exclosure plots were established at eight Northern Corroboree Frog breeding sites in Northern
Kosciuszko National Park in 2011. Exclosures prevented entry of horses, but allowed access for smaller
herbivores, such as wallabies, wombats and feral pigs. In 2010, prior to plot establishment, and again
in 2015, we measured the litter matrix depth inside and outside these exclosures. We focused on the
depth of the litter matrix surrounding pools as this represents a critical component of the breeding
habitat for the Northern Corroboree Frog. At each site, we collected 10 measurements inside and
10 measurements outside the horse exclosures (giving a total of 80 measurements inside and 80
measurements outside exclosures). In 2015, we also collected depth measurements at an additional
three Northern Corroboree Frog breeding sites that were outside the region occupied by horses at
the time of sampling, but within the distribution of feral deer and pigs. At each of these horse-free
control sites, we established a quadrat the same size as the exclosures at a random point within the
site and recorded 10 litter depth measurements within this quadrat using the same methodology as
for the exclosure sites.

We used linear mixed models to compare the depth of the litter matrix surrounding pools from sites
inside horse exclosures with those outside exclosures. We found that the depth of the litter matrix was
strongly affected by the presence of horses (Figure 6), with the litter 1.9 times deeper in areas without
horses than in areas accessible to horses. Neither scat nor tracks of feral deer or pigs were observed at
the exclosure sites in 2015.

Our results provide clear evidence that the presence of feral horses in Northern Corroboree Frog
breeding habitat is associated with a significant reduction in the depth of the litter matrix. In the
presence of horses, the depth of the litter matrix was less than the mean nesting depth of Corroboree
Frog nests (Scheele 2010). The reduced depth of the litter matrix associated with horse presence
could force frogs to construct nests and deposit eggs in shallow nests that are sub-optimal for male
calling and have increased risk of egg desiccation (Mitchell 2001). This, in turn, could exacerbate
drought impacts and associated reproductive failure (Pengilley 1973; Osborne 1990; Scheele et al.
2012). Under severe grazing pressure, reduced vegetation and litter matrix depth may also prevent the
construction of nests altogether.

While the decline of the Northern Corroboree Frog is due primarily to the disease Chytridiomycosis,
preventing degradation of its breeding habitat is critical to the long-term future of the species. Captive-
breeding populations have been established for the Northern Corroboree Frog, with reintroductions
to the wild dependent on the maintenance of high-quality habitats.
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Male Northern Corroboree Frog (Pseudophryne pengilleyi) in breeding habitat.
Corroboree Frogs breed in terrestrial nests that they construct in the litter matrix found above the mineral soil.
Source: Rohan Bilney.

Horse exclosure fence constructed at a Northern Corroboree Frog (Pseudophryne pengilleyi)
breeding site, 2018.

Photo B shows the same fence line featured in photo A. Both photos show damage to wetland habitat associated
with horse presence, including trampling, pugging and substantial reductions in the depth of the litter matrix.

Source: Ben Scheele.
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