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LETTER TO THE EDITOR

Extinctions of introduced game species on oceanic
islands: curse for hunters or conservation opportunities?
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In island ecosystems, a considerable portion of the limited conservation resources are often
channelled to the eradication of vertebrate invasive species. Since the 1950s, nearly 900
successful invasive vertebrate eradications have taken place (DIISE 2015) with highly
beneficial consequences for insular biodiversity (Caujape-Castells et al. 2010; Jones et al.
2016).

Multiple invasive vertebrates are popular game species on islands worldwide—e.g. the
mouflon Ovis gmelini in the Canaries (Nogales et al. 2006) or the Kalij pheasant Lophura
leucomelanos in Hawaii (Lewin and Lewin 1984). Yet, despite the detrimental effects of
alien wildlife on the native biodiversity, such populations are commonly restocked for
recreational hunting. Hunting and biodiversity conservation frequently fall under the
responsibility of the same governmental institutions, which have to balance the interests of
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hunters versus the institutional responsibility of protecting native, often endemic biodi-
versity and managing exotic, sometimes invasive taxa. Here, we present introduction
history, impacts, and current population status of the European rabbit (Oryctolagus
cuniculus) on the island of Porto Santo. We use this case to argue that populations crashes
of introduced game species that threaten native insular biodiversity should be seen as
opportunities to eradicate such species and restore island ecosystems rather than eco-
nomical problems to correct through restocking.

Oryctolagus cuniculus as an invasive species

The European rabbit has been deliberately or accidentally introduced to >800 islands
worldwide (Flux and Fullagar 1992). Across its native Iberian range, rabbits are a keystone
species (Lees and Bell 2008). However, elsewhere, the species has significantly affected
the ecosystems to which has been introduced, leading to considerable changes in abun-
dance and composition of native fauna and flora via direct (e.g. herbivory and nest dis-
turbance) and indirect (e.g. competition for food and hyperpredation) pathways (Lees and
Bell 2008).

Overgrazing is arguably the most serious threat posed by European rabbits outside their
native range (see e.g. Martin et al. 2003 for a description of impacts on the vegetation of
Alegranza Island). In island ecosystems, this threat is amplified by the evolutionally
naivety of most native plants, which under overgrazing pressure are often outcompeted by
non-native plants that have co-evolved with lagomorphs and other mammalian herbivores
(Holmgren et al. 2000). Overgrazing has indirectly contributed to the extinction of three
bird species restricted to Laysan Island and may reduce food and shelter availability for
insular reptiles (Lees and Bell 2008). Introduced populations often cause considerable crop
damage (Kontsiotis et al. 2013) and act as reservoirs of antimicrobial resistant genes,
which help spread through population expansion (Marinho et al. 2014).

There is therefore undeniable evidence that across its non-native distribution, O.
cuniculus constitutes a serious ecological, agricultural and public health problem. How-
ever, the species is also highly prised game for recreational hunters and is important prey
for native (and non-native) carnivore assemblages even outside its native range (Lees and
Bell 2008). The interlinkage between ecological and social aspects make rabbit manage-
ment extremely complex. This complexity is further magnified on island ecosystems that
are rich in endemic flora and fauna and whose small populations are intrinsically vul-
nerable and highly exposed to human pressures.

Rabbit hunting in the island of Porto Santo

One such island with high endemism is Porto Santo, the oldest island (~ 14 million years)
of the Madeiran Archipelago. Despite its xeric conditions, relatively small size (43 km?)
and evident environmental degradation, the island harbours a rich biodiversity, including
nearly 250 endemic species (Borges et al. 2008). Like numerous other oceanic islands,
human arrival was accompanied by the introduction of several exotic vertebrates, including
European rabbits. This rabbit introduction became famous as historical reports mention
that a single female that had littered during the voyage was introduced together with her
offspring and reproduced so extensively that within a few decades settlers were forced to
abandon the island due to widespread crop loss and consequent food shortage (Monod
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1986). In recent years, the island rabbit population has crashed due to the emergence of a
more virulent strain of the rabbit haemorrhagic disease virus (Le Gall-Reculé et al. 2011).
The Madeira Regional Government, through the Institute of Forests and Nature Conser-
vation, therefore plans to restock Porto Santo’s rabbit population using rabbits from the
nearby Madeira Island. This decision aims to support the interests of the archipelago’s
hunting community, for which rabbits are a favoured hunting quarry. However, it also
represents a serious threat to the extant native biodiversity of the island, in particular to its
threatened flora that over the last century has lost ten native taxa, likely due to intensive
grazing by rabbits.

Many island game species are non-native and several, such as the European rabbit, can
be considered invasive. Introduction of alien game species are problematic in both
mainland and island ecosystems (Carpio et al. 2016). However, the ecological specificities
of the latter imply that game management in insular settings should pay even more
attention to the pros (e.g. hunting benefits) and cons (e.g. soil erosion and biodiversity
damage) of different interventions. This is specially the case for biodiversity hotspots such
as Macaronesia and for endemic-rich islands such as Porto Santo. We therefore advocate
that extinctions and population collapses of alien game species that pose a serious threat to
insular communities should be seen as a conservation opportunity to restore island
ecosystems through their complete eradication. On Porto Santo for instance, rabbit erad-
ication would greatly benefit the [TUCN Critically Endangered Vicia ferreirensis, a single-
island endemism with an estimated population of less than 50 mature individuals (Carvalho
and Osborne 2011). The opportunity costs of not doing so are too high and the long-term
consequences may be irreversible. Repeating the same mistakes made in the past today
would be unforgivable given the overwhelming knowledge of the detrimental effects alien
species have on native biological communities. We therefore expect political decisions to
be made in agreement with international guidelines on alien species management (CBD
2002; European Parliament 2014), in consideration of the priceless value that insular
biodiversity and its services has not only for local communities—hunters included—but for
the whole of humankind.
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