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Abstract

The wild pig (Sus scrofa) is a successful invasive species that has become well established outside of its native range in
Eurasia. The invasive wild pig is the result of released or escaped domesticated livestock becoming feral, or Eurasian boar
introduced for hunting purposes. The global spread of wild pigs has recently been exacerbated in some areas, such as the
USA, by anthropogenically assisted dispersal. Once established in novel ecosystems, wild pigs have the potential to have
significant negative impacts on the ecosystem, and the scientific literature is replete with examples. It is generally accepted
that wild pigs negatively impact native fauna where they have become established, yet the degree to which they impact faunal
communities has not been well described. This paper serves as a review of the information to date on the implications of
wild pig invasions and impacts they have on terrestrial vertebrates in their invasive range. In addition, the review highlights
our need for more research in this area, particularly regarding declining species.
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Introduction

Nonnative invasive species are those which are transplanted
to a foreign ecosystem where they establish viable popula-
tions and disrupt that ecosystem. Invasive species often share
common characteristics that make them successful invaders,
such as: r-selected reproductive strategy, early sexual matu-
rity, high fecundity, ability to exploit niches, and potential
to outcompete native organisms (Sakai et al. 2001). Humans
frequently will relocate fauna outside of its native range,
and in doing so allow species to establish new populations.
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Globalization in the past millennia has exacerbated the intro-
duction of invasive species around the world (Vitousek et al.
1997; Davis 2003). Anthropogenic introductions of invasive
species often stem from agricultural endeavors and have led
to established feral, domestic animals that escaped or were
released, populations of goats (Capra hircus), burros (Equus
asinus) and wild pigs (Sus Scrofa) (Vitousek et al. 1997).
Introduced species may alter community dynamics in ways
that are unfavorable to native species, and invasions often
contribute to the decline and even extinction of local species
through direct predation, competition, and habitat destruc-
tion (Davis 2003).

Wild boar are native to Europe and Asia, but wild pigs
are an invasive exotic species introduced to the USA and
other parts of the world as a result of globalization and fit
the major characteristics of an invasive species (Comer and
Mayer 2009; Mayer 2009). Wild pigs that have been intro-
duced outside their native ranges are generally the result of
released or escaped domestic pigs that have become feral,
introduced Eurasian wild boar, or hybridization between
these two morphs of the species Sus scrofa. Domestic pigs
were selectively bred to produce large litters and maximize
reproduction, and follow a more r-selected life history com-
pared to their wild ancestors who already display a high
reproductive output for an ungulate of their size (Taylor et al.
1998; Frauendorf et al. 2016). In addition to large litter sizes,
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female wild pigs can breed as young as 5 months old and
can average 1.8 litters per year (Dzigciotowski et al. 1992).
The high fecundity and early sexual maturity of female wild
pigs can lower the propagule pressure needed to result in
establishment of new populations due to their high intrin-
sic rate of increase (Crawley et al. 1986). In Europe, wild
boar are ecosystem engineers that have helped shape natu-
ral communities (Sandom et al. 2013). Where wild pigs are
invasive, though, the same characteristics that make them
an ecosystem engineer make them an incredibly destructive
invasive species.

Wild pigs cause damage to not only anthropogenic
resources, but also native ecosystems. Where they are inva-
sive, these systems did not evolve with wild pigs and tend
to be very susceptible to perturbations caused by wild pig
populations (Campbell and Long 2009; Sandom et al. 2013).
Rubbing, wallowing, rooting and their voracious feeding
habits are often the source of negative impacts to native
ecosystems and accompanying flora and fauna (Tolleson
et al. 1995; Sweitzer and Van Vuren 2002; Campbell and
Long 2009). Wild pigs depredate seeds and seedlings which
causes reduced regeneration, as Lipscomb (1989) found
while studying the regeneration of long-leaf pine (Pinus
palustris). In addition to their impacts on plant regeneration,
Bratton (1975) found they can drastically reduce understory
cover through feeding behaviors. Wild pigs will affect the
medium that plants grow in as well. They will overturn soil
and mix the soil horizons in a way that mimics tilling of
a field causing leaching of key nutrients out of the soil to
be accelerated (Ballari and Barrios-Garcia 2014; Gray et al.
2020).

The impact that wild pigs have on native fauna extends
beyond direct interactions and are often more profound than
impacts on flora. The fauna that wild pigs impact cover a
wide breadth of taxa from mammals to annelids (Henry and
Conley 1972; Scott 1973; Barrett and Birmingham 1994;
Taylor and Hellgren 1997; Baubet et al. 2003), and their
impacts on these species can be both direct and indirect.
Impacts on fauna can include depredation, disease transmis-
sion, competition, aggressive exclusion, and habitat degrada-
tion. While there are many documented cases of wild pigs
impacting fauna in their nonnative range, a comprehensive
review of these impacts has yet to be developed. As a result,
description of the impacts of invasive wild pigs on faunal
species are usually very general in nature. Due to the varying
manner in which wild pigs impact fauna, a binary classifica-
tion system (e.g., direct vs. indirect impacts) does not allow
the variation to be captured effectively. A more appropri-
ate way to describe their impacts may be as a continuum,
with direct and indirect impacts at opposite ends of the con-
tinuum. The purpose of this paper is to serve as a compre-
hensive review that describes the impacts of wild pigs on
fauna within their nonnative range, and these impacts are
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presented along a continuum from the most direct effects
to the least.

Methods

We conducted all searches for this review in Google
Scholar and JSTOR as they are comprehensive and navi-
gable databases. The terms that we used in our searches
began with more general searches and evolved into more
specific searches based on the resources found in the gen-
eral searches. We conducted searches using “sus scrofa” OR
“wild pig” OR “wild boar” OR “wild hog” as nomencla-
ture often used interchangeably. We repeated these searches
with the inclusion of geographic ranges where wild pigs
are considered a nonnative invasive species (e.g., North
America, Australia, New Zealand, South America) and dif-
ferent clades and species of native vertebrates that may be
impacted (e.g., mammals, birds, small mammals, reptile,
amphibian). We then conducted searches using the previ-
ously mentioned words as well as types of impacts that
wild pigs may have on other species (e.g., predation, nest
predation, competition, exclusion, habitat destruction). We
also used resources referenced in articles and book chapters
found during the initial search that either provided addi-
tional or new original information. Our criteria for relevant
information were resources that provided data supporting
both direct and indirect impacts on native vertebrate spe-
cies and resources that had a speculative hypothesis based
on collected data and observations and noted them as such
in this review. Also, in our criteria for relevant information,
we included gray literature, such as thesis, dissertations, and
technical manuals produced by government agencies that
may further provide evidence of the impacts of invasive wild
pigs on native vertebrate species.

Wild pig impacts on native large mammals

Invasive species are likely to compete with organisms with
similar characteristics for occupied niches within an ecosys-
tem (Colwell and Futuyma 1971). Being large mammals,
wild pigs interact with and impact sympatric large mammals
within their nonnative range. These interactions have the
potential to affect behavior, habitat use, reproduction, diet
and health of native fauna.

As omnivores, wild pigs not only consume large amounts
of vegetation, but also consume other animals through direct
predation or scavenging (Taylor and Hellgren 1997; Ballari
and Barrios-Garcia 2014). When examining the stomach
contents of wilds pigs in the USA, Scott (1973) found the
remains of white-tailed deer (Odocoileus virginianus) and
Wilcox and Van Vuren (2009) found the remains of mule
deer (Odocoileus hemionus). Whether the consumption of
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these animals was from predation or opportunistic scav-
enging of carrion could not be determined by analyzing
the stomach contents (Scott 1973; Wilcox and Van Vuren
2009). Active predation of white-tailed deer fawns has been
observed (Ditchkoff and Mayer 2009); however, no fawn
survival studies have yet to document a single predatory
event by wild pigs (Cook et al. 1971; McCoy et al. 2013;
Linnell et al. 2018), suggesting that predation rates are very
low. In Argentina, pampas deer (Ozotoceros bezoarticus)
fawns undergo similar pressures to white-tailed deer fawns
in North America. Pérez Carusi et al. (2017) and Pérez
Carusi et al. (2009) discuss possible predation of pampas
deer fawns by wild pigs. Pérez Carusi et al. (2017) even
documented, in one instance, a mother pampas deer defend-
ing her fawn from a wild pig.

While predation leads to a fatality, wild pigs can exhibit
nonfatal aggression, such as competitive exclusion, toward
a variety of large mammals. In their native range, Ferretti
et al. (2011) observed Eurasian wild boar displacing roe
deer (Capreolus capreolus) where these species cooccurred.
Similarly, in the nonnative range of the wild pig, Taylor and
Hellgren (1997) reported observing white-tailed deer being
excluded from feeding areas by wild pigs, and Tolleson et al.
(1995) reported that deer will avoid feeding in areas utilized
by wild pigs. Likewise, Keever (2014) reported that wild
pigs negatively affect white-tailed deer density and attrib-
uted this to competitive exclusion from pulse resource areas.

Interspecific aggression is typically caused by niche over-
lap and competition for resources (Grether et al. 2017), and
wild pigs consume mast, such as acorns (Quercus spp.) and
fruits, in large quantities in their nonnative range (Barrett
1978; Tolleson et al. 1995; Elston and Hewitt 2010). Hard
mast is considered a pulse resource that is limited spatially
and temporally, and is therefore easily defensible, allow-
ing pigs to potentially exclude deer and other large mam-
mals as hypothesized by Keever (2014). This phenomenon
was observed by Pérez Carusi et al. (2009), who used aer-
ial surveys to study the spatial relationship between wild
pigs and pampas deer in Samborombé6n Bay Wildlife Ref-
uge in Argentina. They found a negative correlation in the
space use of wild pigs and pampas deer, suggesting that
wild pigs and pampas deer experience negative interspe-
cific interactions. Galetti et al. (2015) found, while studying
temporal partitioning between ungulates, that white-lipped
peccaries (Tayassu pecari) shifted their temporal feeding
habits around fruit trees when pigs were present to times
of the day when pigs were least active. This temporal shift
was likely a mechanism to reduce interspecific aggression
at feeding areas. Similar interspecific aggression between
white-tailed deer and wild pigs was observed by Taylor and
Hellgren (1997) and speculated by Elston and Hewitt (2010)
when comparing the rates of acorn consumption by wild
pigs and white-tailed deer. While there is little investigation

into the effects of this interaction, interference competition
exhibited by wild pigs could limit the resources available to
other species and consequentially the nutritional condition
of deer in the population (Minot and Perrins 1986; Wen-
tworth et al. 1992; Taylor et al. 1998). Ultimately, if wild
pigs limit access to mast for native species like white-tailed
deer, poorer body condition and reduced fecundity would
likely become evident within the population (Verme 1969;
Wentworth et al. 1992). Native species like white-tailed deer
may show effects; however, there is little data that explore
the effects of interference competition between deer and wild
pigs in their invasive range.

In addition to aggressive exclusion of resources, wild pigs
can affect species through inherent competition. Competition
is common between species that utilize similar resources or
have dietary overlap like wild pigs and white-tailed deer.
Barrett (1978) found that within 2 weeks of acorns dropping
from oaks, wild pigs shifted their diet to match seasonal
availability of acorns which suggests they have preference
for acorns. The strong dietary overlap and preference for
acorns lead to direct competition between wild pigs and
white-tailed deer, as Elston and Hewitt (2010) suggested
based on the similar rates of mast intake by wild pigs and
white-tailed deer. A similar interaction occurs with other
mast-consuming species such as black bears (Ursus ameri-
cana) and raccoons (Procyon lotor). However, as a gen-
eralist, wild pigs sustain growth from an abundant pulse
resource, like acorns during a good mast year, by supple-
menting this growth with higher quantities of less desir-
able forage (Ostfeld and Keesing 2000). This response was
demonstrated when Warren and Ford (1997) showed that
fat reserves and reproductive performance of wild pigs
were related to short-term increases in food intake based
on availability.

Carrion is an important component of wild pig diets
(Taylor and Hellgren 1997), and wild pigs consume greater
amounts of carrion in their nonnative than their native range
(Ballari and Barrios-Garcia 2014). Ballari and Barrios-
Garcia (2014) found that the amount of animal matter con-
sumed by wild pigs can be up to 33% of their diet in nonna-
tive range compared to up to 16% in their native range. The
increased consumption in the nonnative range likely stems
from an increased need for protein to sustain a higher rate
of reproduction (Comer and Mayer 2009; Wilcox and Van
Vuren 2009; Ballari and Barrios-Garcia 2014). When wild
pigs opportunistically consume carrion, they compete with
native scavengers. Some species in the myriad of scavengers
that rely on carrion as a part of their diet are large mammals.
DeVault and Rhodes (2002) found, using camera traps over
small mammal carcasses, that pigs in the southeastern USA
compete with native mammals such as the eastern coyote
(Canis latrans), gray fox (Urocyon cinereoargenteus), bob-
cat (Lynx rufus), raccoon, striped skunk (Mephitis mephitis),
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and Virginia opossum (Didelphis virginiana) for carrion,
and could potentially have negative impacts on these species.

While Colwell and Futuyma (1971) suggest that niche
overlap does not always indicate competition, there is con-
flicting data regarding the degree to which wild pigs affect
other ungulates in their invasive range (Ilse and Hellgren
1995; Desbiez et al. 2009; Galetti et al. 2015). While col-
lared peccaries (Pecari tajacu) have seasonal dietary over-
lap with invasive wild pigs, the extent of competition is
unknown. Ilse and Hellgren (1995) and Desbiez et al. (2009)
both reported that dietary overlap between collared peccaries
and wild pigs was greatest during times of resource abun-
dance, suggesting that negative impacts of dietary over-
lap may be balanced by high resource abundance. While
resource partitioning between wild pigs and collared pec-
caries in North America reduces competition, Ilse and Hell-
gren (1995) largely attributed the partitioning to the arid
environment and slight differences in habitat requirements
between these two species. Wild pigs tend to utilize areas
with greater moisture while collared peccaries are able to
use drier areas. With the lack of dietary overlap between
these two species being attributed mainly to the difference
in habitat use, areas like the Pantanal Mato-Grossense in
Brazil, where there are more areas that experience both regu-
lar flooding and dry periods, there is a greater potential for
resource competition. Sicuro and Oliveira (2002) observed
wild pigs feeding in the same areas as collared peccaries
and white-lipped peccaries, suggesting that competition
between these species may be subject to habitat type and
food availability.

Sicuro and Oliveira (2002) confirmed that the morphol-
ogy, specifically the bite force that wild pigs could generate,
gave wild pigs the potential to compete with both collared
peccaries and white-lipped peccaries for food. However,
Desbiez et al. (2009) conducted a dietary study of these
three species and found less overlap than what would be
expected from an invasive species of similar morphology
and reported that niche partitioning was occurring. In a later
study conducted by Galetti et al. (2015), high dietary overlap
was found between wild pigs and white-lipped peccaries,
but not collared peccaries. The ephemeral fluctuations in the
environmental conditions of the Pantanal area sometimes
limit food supply, and limited resource availability combined
with dietary overlap would lead to increased competition
between these species as Galetti et al. (2015) suggests. More
research is needed on the interaction between peccary spe-
cies and invasive wild pigs to clarify these conflicting results
in North and South American landscapes.

As wild pigs expand their range (Snow et al. 2017), their
potential as a vector of pathogens to native large mammals,
like the white-tailed deer, also increases. Wild pigs and cer-
vids can clinically contract and be carriers for a variety of
the same diseases ranging from bacterial infections, such as
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bovine tuberculosis and brucellosis, to viral diseases, such
as foot and mouth disease and avian influenza (Hermoso
de Mendoza et al. 2006; Miller and Sweeney 2013; Miller
et al. 2017). Epizootic diseases are much more difficult to
eradicate from a population because of cross species trans-
mission and subsequent reinfection of populations where
they may have been extirpated. Hermoso de Mendoza et al.
(2006) demonstrated this using data from native wild boar,
red deer (Cervus elaphus), and domestic cattle (Bos tau-
rus) that were tested for bovine tuberculosis in Europe.
They found that spikes in bovine tuberculosis in cattle after
periods of decline coincided with a greater prevalence in
wild ungulate species during those years. They suggested
the mechanism for transfer in the area was likely from game
species to domestic cattle as they observed frequent reinfec-
tion of cattle herds in the area, while areas absent of game
species did not experience the same levels of infection. The
same could hold true for other diseases and areas where
there is a wildlife-livestock interface. Corn and Yabsley’s
(2020) study contains an up-to-date table with a compre-
hensive description of diseases that wild pigs can carry and
transfer to other species.

Wild pigs can indirectly affect trophic cascades in their
introduced range, such as with the decline of the island fox
(Urocyon littoralis) that is endemic to the Channel Islands
of California, USA. The island fox has one major predator
on the island, the golden eagle (Aquila chrysaetos). Using
hyperpredation models, Roemer et al. (2001) determined
that wild pigs served as a supplemental food source for
golden eagles, thereby allowing their populations to grow
well beyond historic levels on the island. This increase in
eagles resulted in greater predation pressure on island foxes
and a subsequent decline in island fox densities. The result-
ing decline threatened to extirpate island foxes on Santa
Cruz in a period of 6.7-11.5 years. With the suppression
of the island fox population, the competing island spotted
skunk (Spilogale gracilis amphiala) population experienced
competitive release. In 2006, wild pigs were intensively
eradicated from the island and subsequently island foxes
increased from less than 100 individuals to an estimated 736
individuals with a 96.2 annual survival rate in 2011 (Parkes
et al. 2010; Morrison 2011).

Wild pig impacts on native small mammals

Just as wild pigs can have adverse effects on large mam-
mals, their behaviors can have negative implications for
small mammals as well. Wild pigs can affect small mam-
mals through predation, competition, and habitat destruc-
tion. While wild pigs compete for similar resources with
many small mammals, the ways in which they compete dif-
fers from how they compete with large mammals.
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Because the plant-based diet of wild pigs is sometimes
seasonally low in protein (Ditchkoff and Mayer 2009), wild
pigs supplement their diet with animal protein when they can
(Baber and Coblentz 1987). Wilcox and Van Vuren (2009)
demonstrated how wild pigs exhibit dietary plasticity to
obtain protein via consumption of animal matter through
predation and scavenging. Three dietary studies using the
stomach contents of wild pigs in the USA (Scott 1973; Log-
gins et al. 2002; Wilcox and Van Vuren 2009) found that
small mammals consumed by wild pigs are often fossorial
or semi-fossorial. Some of these species are the Botta’s
pocket gophers (Thomomys bottae), broad-footed moles
(Scapanus latimanus), California ground squirrels (Spermo-
philus beecheyi), California voles (Microtus californicus),
and other voles (Microtus spp.). It is speculated that these
species are likely opportunistically predated during rooting
behavior. These studies also found that wild pigs will con-
sume terrestrial and arboreal mammals opportunistically,
including deer mice (Peromyscus maniculatus), pifion mice
(Peromyscus truei), western harvest mice (Reithrodontomys
megalotis), and various lagomorphs in North America (Scott
1973; Loggins et al. 2002; Wilcox and Van Vuren 2009).
In Chile, Skewes et al. (2007) found the remains of three
rodent species in the stomachs of wild pigs: the olive grass
mouse (Abrothrix olivacea), the long-clawed mouse (Geoxus
valdivianus), and the long-tailed mouse (Oligoryzomis lon-
gicaudatus). They reported animal matter to be 16.1% of the
wild pig diet in their study and largely attributed that number
to a recent increase in the populations of the aforementioned
species at the time of the study along with the opportunistic
feeding habits of wild pigs.

When hard mast is abundant, wild pigs will compete with
other mast consumers like gray squirrels (Sciurus carolinen-
sis) and fox squirrels (Sciurus niger) (McShea and Schwede
1993). McShea and Schwede (1993) found that peak acorn
consumption for squirrel species occurs after peak mast fall,
suggesting they generally consume acorns that remain after
larger mast consumers have fed. Loggins et al. (2002) dem-
onstrated that wild pigs shift their diet to consume mainly
acorns when the availability of acorns is greatest. Given
wild pig’s efficient feeding behaviors on acorns during the
fall, as described by Elston and Hewitt (2010), increased
mast consumption by wild pigs during peak feeding sea-
son would likely decrease the amount of acorns available to
squirrels during their peak consumption period. Wild pigs
also compete with other small mammals for seeds. In Argen-
tina, Sanguinetti and Kitzberger (2010) found that wild pigs
compete with numerous species of small mammal, such as
the greater clawed mouse (Chelemys macronyx), long-haired
mouse (Abrotrix longipilis), long-tailed mouse, and arboreal
mouse (Irenomys tarsalis) for the seed of the monkey puz-
zle tree (Araucaria araucana). They reported that wild pigs
consume 10-30% of the seed crop from the monkey puzzle

tree. As a pulse resource, the competition for the seed mast
produced by the monkey puzzle tree is similar to competition
for and response in wild pigs to oak mast in North America,
and likely will have greater impacts on native faunal species
during a poor mast year (Ostfeld and Keesing 2000).

Wild pigs can continue to negatively impact the avail-
ability of mast resources to other species even after peak
mast production. Squirrels will hoard and cache acorns
to serve as a food source during later seasons. The raid-
ing of cached resources, like acorns, could be extremely
detrimental to squirrel populations that rely almost exclu-
sively on these caches for survival during the winter. The
importance of seed caches was demonstrated by Wauters
et al. (1995) who found that Eurasian red squirrels (Sciu-
rus vulgaris) who recovered more hoarded resources were
more likely to survive and reproduce. Focardi et al. (2015)
found wild boar in Europe will search for burrows of small
mammals that are likely to cache acorns and focus their
subterraneous foraging efforts in the immediate area of
these burrows, suggesting that wild pigs selectively search
for cached resources. They also found that the amount of
rooting decreased with distance from small mammal dens,
further documenting targeted searches. A similar inter-
action is likely to occur in their nonnative range where
squirrels and pigs co-occur because of the importance of
acorns and other mast for nonnative wild pigs (Barrett and
Birmingham 1994; Loggins et al. 2002; Schuyler et al.
2002). Since the eastern chipmunk (Tamias striatus) is
another caching species (Clarke and Kramer 1994), this
effect is likely to be seen with them where they share habi-
tat with pigs. When wild pigs pilfer caches of acorns, they
not only steal resources from those that cached the acorns,
but also compete with other fauna that pilfer caches. In
California, USA, Schubert et al. (2018) used camera traps
to study acorn cache pilferage and found wild pigs were
among an assemblage of species pilfering cached acorns,
including California deer mice (Peromyscus californicus),
dusky-footed wood rats (Neotoma fuscipes), and Botta’s
pocket gophers.

Shelter is another resource that is essential to the survival
of small mammals because of its importance for protecting
small mammals from predation and harsh environmental
conditions. As wild pigs root in search of food, they disturb
leaf litter and debris on the forest floor, which serves as habi-
tat for small mammals and their prey. Singer et al. (1984)
found that the southern red-backed vole (Myodes gapperi)
and the northern short-tailed shrew (Blarina brevicauda)
were absent from historic areas following invasion of wild
pigs. The intense rooting disturbance by wild pigs caused
leaf litter to be reduced by up to 59%. They attributed the
disappearance of these species to both the direct loss of habi-
tat and, in the case of the northern short-tailed shrew, to loss
of prey as a result of the habitat disturbance.
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Wild pig impacts on native avian fauna

The extent of impacts that wild pigs have on fauna in their
nonnative range extends beyond that of the mammalian com-
munity. Wild pigs adversely impact avian species, many of
which are endemic and/or threatened (Cruz and Cruz 1987,
Taylor 2000; Donlan et al. 2007; McClure et al. 2018). Wild
pigs affect avian communities across their nonnative range
by predation of adults, juveniles and nests, competition for
food, and habitat destruction.

Wild pigs are proficient nest predators (Ballari and Bar-
rios-Garcia 2014), and there is particular concern for how
nest predation affects endemic and threatened ground nest-
ing, colony shorebirds (Taylor 2000). Ground nest predation
of the dark-rumped petrel (Pterodroma phaeopygia), which
is a colony species that nests in rocky caves or creates bur-
rows in the highlands of the Galapagos Islands, was likely a
cause of population declines in the Galdpagos Islands before
predator control was initiated, and wild pigs were among the
predators observed feeding on nests (Cruz and Cruz 1987).
On the islands of New Zealand, nest predation by wild pigs
in shore bird colonies is listed as one of the greatest threats
to the Gibson’s albatross (Diomedea gibsoni) in the Action
Plan for Seabird Conservation in New Zealand (Taylor
2000). In addition to nest predation, wild pigs will destroy
nesting sites/habitat of some shore birds. In New Zealand,
Cuthbert (2002) documented local extinction of Hutton’s
shearwater (Puffinus huttoni) colonies and attributed this to
the presence of wild pigs. Cuthbert (2002) reported that the
six colonies that were extirpated had wild pigs present, and
the two colonies not extirpated did not have wild pigs pre-
sent. He suggested that both predation and breeding ground
destruction contributed to the decline of Hutton’s shearwa-
ter. Taylor (2000) also discussed the threats of nest destruc-
tion by wild pigs to shore birds. He mentioned that wild
pigs will destroy the cavities and burrows that some shore
birds nest in, such as the Chatham Island taiko (Pterodroma
magenta), Buller’s shearwater (Ardenna bulleri), and the
white-chinned petrel (Procellaria aequinoctialis).

Ground nest predation is detrimental to ground nesting
shorebirds and upland avian species alike. In Australia,
wild pigs have been observed feeding on the nests of cas-
sowaries (Casuarius casuarius) and megapodes (Mega-
podiidae), although the extent and effect of this predation
is not well studied (Crome and Moore 1990; Pavlov et al.
1992). For ground nesters that are exposed to anthropo-
genic mortality risks such as hunting, the impacts may be
even greater. While Henry (1969) found that only 2.6%
of dummy turkey nests in the Appalachian Mountains of
the USA were predated by wild pigs, Lewis et al. (2019)
have shown through analysis of historical data that the
range and total numbers of wild pigs in North America
have largely increased since then. This suggests that
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predation of ground nests by wild pigs may be greater
than previously thought. The northern bobwhite (Colinus
virginianus) is a game species in the southeastern USA
that cryptically nests on the ground in well-drained grassy
areas (Klimstra and Roseberry 1975). Tolleson et al.
(1993) conducted two experiments of similar design to
determine the effect that wild pigs had on northern bob-
white. The first of the experiments found that wild pigs
depredated 28% of artificial bobwhite nests and the sec-
ond found only 8% depredation by pigs, with many of the
nest depredations being classified as the result of unknown
predators. Tolleson et al. (1993) suggested that despite the
experiments producing different results, it is likely that
wild pigs play an important role in the predation of north-
ern bobwhite nests, and others have suggested that nest
predation may exacerbate population declines by affecting
recruitment (Stegeman 1938; Rollins and Carroll 2001).
The wild turkey (Meleagris gallopavo) is another ground
nesting species that experiences wild pig nest predation
(Dreibelbis et al. 2008; Perot 2011) and typically nest in
areas with dense and diverse herbaceous understory to
help conceal their nests from predators (Badyaev 1995).
Like the northern bobwhite, the wild turkey is a game
species that is subjected to hunting pressure and could be
experiencing similar population-level impacts. In the USA,
Sanders et al. (2020a, b) found that wild pigs predated
simulated turkey nests at proportions that were statistically
similar to common native nest predators. They also sug-
gested that nest depredation by wild pigs is additive due
to the greater rate of nest depredation observed in their
study when compared to nest depredation studies where
wild pigs were not nest predators. Sanders et al. (2020a,
b) found no response in the spatial use of wild pigs in
response to an abundance of ground nests; however, they
suggest that wild pigs will opportunistically predate nests
when they find them. They suggest that the nest preda-
tion pressure from wild pigs is relative to the density of
both wild pigs and wild turkey nests in an area that both
occur rather than a response to wild turkey nests as a pulse
resource. These studies used artificial nests to control nest
density in their study areas, which has limitations when
mimicking natural nests. In addition to nest predation,
wild pigs will predate adult birds. Scott (1973) found the
remains of a Northern cardinal (Cardinalis cardinalis) in
the stomach of a wild pig in the USA and Ditchkoff and
Mayer (2009) reported an observation in which a wild tur-
key was preyed upon by three wild pigs while visiting a
bait site. In South America, Skewes et al. (2007) found
the remains of the black-throated huet-huet (Pteroptochos
tarnii) and chucao tapaculo (Scelorchilus rubecula) while
analyzing stomach contents from 20 pigs at two separate
locations in Chile, Ballari et al. (2015b) found the remains
of birds in the orders Columbiformes and Passeriformes
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in Argentina, and Coblentz and Baber (1987) found the
remains of Galapagos finches (Geospiza spp.) in the stom-
achs of wild pigs on Isla Santiago.

The effect of wild pig predation on avian species can be
exacerbated on island communities. This is partially due to
the high densities that wild pigs can reach on islands and
partially due to the inherent nature of islands containing
a minimum assemblage of terrestrial predators (Sweitzer,
Rick 1998; Banks et al. 2008). Banks et al. (2008) specu-
lated, using the “predator archetype” theory of Cox and
Lima (2006) that the natural lack of terrestrial predators
on island ecosystems leads to an unfamiliarity of prey to
the predation habits of an invasive terrestrial predator and
would not be well adapted to escape when presented with a
threat of predation. The impact of wild pigs is particularly
concerning for endemic island species like the Galapagos
rail (Lateralius spilonota), where predation has substan-
tially reduced population size. Donlan et al. (2007) found
that once pigs were removed, Galdpagos rail population
began to rebound toward historic numbers, suggesting
that wild pigs greatly contributed to their decline. The
dark-rumped petrel is a shoreline nester of the Galapa-
gos Islands that is subjected to predation by wild pigs.
Cruz and Cruz (1987) observed wild pigs seeking out and
consuming both adult and immature birds. On Australia’s
Lord Howe Island, the introduction of wild pigs resulted in
the decline of the Lord Howe Island woodhen (Gallirallus
sylvestris), which Miller and Mullette (1985) reported as
becoming spatially confined to two mountain summits as
wild pigs occupied the high-quality bottomlands of the
island. The summits were inaccessible to wild pigs, but
were of lower quality for nesting purposes. A reintroduc-
tion program in 1980 included the near complete removal
of pigs. The reintroduction was successful and the Lord
Howe Island woodhen population expanded and increased
beyond its previously confined range, demonstrating that
wild pigs were the most limiting factor to the population’s
size and distribution. Taylor (2000) lists wild pig preda-
tion of juveniles and adults as a major concern for species
conservation for the yellow-eyed penguin (Megadyptes
antipodes), Gibson’s Albatross (Diomedea gibsoni),
white-chinned petrel, Chatham Island taiko (Pterodroma
magentae), Chatham petrel (Pterodroma axillaris) and
Buller’s Shearwater. Challies (1975) found the remains of
Auckland Island prions (Pachyptila desolata) and yellow-
eyed penguins in the stomachs of wild pigs shot on Auck-
land Island. He mentioned that, although indiscernible
from a myriad of predators, it is likely that predation from
wild pigs added to the decline of mollyhawk and alba-
tross (Diomedea spp.) nesting on Auckland Island. Many
species that wild pigs predate on New Zealand’s coastal
islands are endemic and threatened in the wild (Challies
1975; Taylor 2000).

Avian species that are somewhat dependent on seasonal
mast are impacted by wild pigs through competition. Wild
turkeys utilize annual mast production in a similar manner
to white-tailed deer (Barnett and Barnett 2008). As wild pigs
consume large amounts of mast, they compete with wild
turkeys for what could be a vital resource (Scott 1973; Elston
and Hewitt 2010). Following the idea proposed by Henry
and Conley (1972) that wild pigs may have an elevated
impact on native wildlife during poor mast years, competi-
tion between wild pigs and wild turkey could be exacerbated
during poor mast producing years and lead to population
declines in wild turkey if outcompeted by wild pigs. (Bar-
nett and Barnett 2008) speculate that hunting mortality may
serve to exacerbate these impacts during poor mast years.

Competition with native birds is not limited to mast
resources. DeVault and Rhodes (2002) conducted a study to
identify scavengers of small mammal carcasses and found
that both wild pigs and red-tailed hawks (Buteo jamaicensis)
seek out and consume carcasses. A similar food searching
behavior and dietary overlap displayed by these two species
suggests a niche overlap as scavengers in forests. As a top
predator in many ecosystems, red-tailed hawks need large
amounts of meat to support their populations (Fitch et al.
1946). Given the niche overlap between red-tailed hawks and
wild pigs as scavengers of small mammal carcasses, there is
potential for competition between these two species.

Wild pig impacts on native herpetofauna

Wild pigs in their nonnative range negatively impact native
herpetofauna in a variety of ways. Wild pigs will cause top-
down impacts such as adult predation and nest predation and
destruction, to bottom-up affects including habitat degrada-
tion that could affect both adult survival and recruitment of
young.

Wild pigs can severely impact marine turtles during the
nesting phase similar to how they affect ground nesting
birds. Before the hatching of marine turtle nests, the eggs are
vulnerable to predators that can access them below the sand.
Whytlaw et al. (2013) reported that, in Australia, up to 36%
of total nests in one study were predated by wild pigs while
studying nest depredation of flatback turtles (Natator depres-
sus), olive ridley turtles (Lepidochelys olivacea), and hawks-
bill turtles (Eretemochelys imbricata). Wild pig predation of
marine turtle nests at such a level is likely to have a profound
effect on recruitment rates. The issue of wild pig predation
on marine turtle nests is not just localized to Australia. In
Florida, USA, the loss of loggerhead turtle (Caretta caretta)
nests to wild pigs has sparked concerns on how to properly
mitigate the predation. Engeman et al. (2014) found that wild
pigs predated 100% of the nests that were being monitored
within 50 days of the first predation event on Florida’s Kee-
waydin Island in the USA. This suggests that once wild pigs
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identified the presence of nests, this resource was sought
out and used to exhaustion. On land, wild pigs are a serious
conservation concern for tortoises as well. On the Galapagos
Islands, wild pigs are nest and hatchling predators of the
Galapagos giant tortoise (Chelonoidis spp.), an endemic and
endangered species on the Ecuadorian archipelago (Coblentz
and Baber 1987; MacFarland et al. 1974). In addition to
being an obstacle to turtle and tortoise conservation, wild
pigs also affect large, freshwater reptiles as well. Wild pigs
are known to predate caiman (Caiman crocodilus yacar)
nests in Brazil and alligator (Alligator mississippiensis) nests
in the USA (Elsey et al. 2012; Campos and Mourao 2015).
Campos and Mourdo (2015) conducted a camera survey over
caiman nests to identify predators in forested wetlands and
found that, although not a large proportion, wild pigs were
among a myriad of predators observed on camera depredat-
ing caiman nests. In another study, Campos (1993) observed
wild pig sign at a number of nests that had been predated,
although direct predation was not documented. In Louisi-
ana, Elsey et al. (2012) used a questionnaire sent to alligator
farmers to understand nest predation by wild pigs and found
that 51.4% of the respondents reported they had observed
an impact. Wild pig predation of alligator nests seems to
be increasing and could negatively impact alligator popula-
tions in the southeastern United States, and in areas where
alligator harvest is legal, could have an even more profound
effect (Elsey et al. 2012). These effects are dependent on
whether wild pig nest depredation of alligators is additive
or compensatory.

Like many other taxa, wild pigs will opportunistically
predate a variety of herpetofauna including freshwater tur-
tles. Turtle hatchlings are vulnerable to a myriad of preda-
tors, including wild pigs. Fordham et al. (2006) found that
wild pigs caused 96% of the deaths of individual northern
snake-necked turtles (Chelodina oblonga) that were moni-
tored during the study and estimated up to 73% mortality
in the population of the area. Fordham et al. (2008) mod-
eled pig predation rates in relation to population persistence
and hunting pressure and suggested that pig predation of the
northern snake-necked turtle at the rates documented were
likely to cause localized extinction within 50 years. Wild
pigs will also predate terrestrial reptiles and amphibians.
Specifically, wild pigs in North America have been found to
consume green anoles (Anolis carolinensis), eastern fence
lizards (Sceloporus undulates), red salamanders (Pseudotri-
ton ruber), red-backed salamanders (Plethodon cinereus),
eastern spadefoot toads (Scaphiopus holbrookii), wood frogs
(Lithobates sylvaticus), various Hyla species, red-bellied
snakes (Storeria occipitomaculata), and various other snake
species (Serpentes) (Scott 1973; Jolley et al. 2010). In South
America, some iguanian species (Liolaemus spp.), Darwin’s
frog (Rhinoderma darwinii), lava lizards (Microlophus jaco-
bii), and the Galapagos snake (Pseudalsophis dorsalis) have
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been found in the stomachs of wild pigs (Coblentz and Baber
1987; Skewes et al. 2007). In Australia, stomachs of wild
pigs contained the remains of the eastern bearded dragon
(Pogona barbata), barking marsh frog (Lymnodynastes
fletcheri), green tree frog (Litoria caerulea), spotted marsh
frog (Lymnodynastes tasmaniensis), and the De Vis banded
snake (Denisonia devisi). None of these species are listed
as endangered in Australia, and the implications of their
consumption by wild pigs is not well understood (Wishart
et al. 2015).

Wild pig behavior can damage the habitat for herepeto-
fauna as well (Doupé et al. 2009; Elsey et al. 2012). In
Australia, Doupé et al. (2009) compared wetlands where
wild pigs were excluded to areas where they were present
and found that rooting and wallowing in lagoons caused
the uprooting of macrophytes and created areas of open
water and bare ground. Subsequently, turbidity, anoxia, and
eutrophication increased to levels where the lagoons were
unsuitable habitat for the long-necked turtle (Chelodina lon-
gicollis). As rooting and wallowing in wetlands are common
behavior of wild pigs throughout their nonnative range, it is
likely a threat to other species that rely on a dense macro-
phyte community to survive (Engeman et al. 2007; Bracke
2011). Similar concerns were expressed with the endangered
Houston toad (Bufo houstonensis), which inhabits the wet-
lands of the Lost Pines in Texas. Brown et al. (2012) found
increased nitrate and ammonium loading in wetlands due to
wild pig rooting and wallowing, and suggested this could be
toxic to the Houston toad. Additionally, they found increased
total suspended solids (TSS) and lower pH with wild pig
activity. They speculated that lower pH and increased TSS
could affect the ability of Houston toad tadpoles to maintain
homeostasis. Increased TSS lowers available oxygen in the
water and a reduced pH affects osmoregulation within the
tadpoles. Additionally, wild pig wallowing along wetlands
where the Houston toad inhabits creates ephemeral pools
(Bracke 2011). Brown et al. (2012) suggested that these
structural changes could be detrimental if the Houston toad
utilizes these pools for reproductive habitat and they dry up.

In addition to wetlands, rooting behaviors can destroy
other amphibian habitats (Engeman et al. 2007). Means
and Travis (2007) conducted abundance sampling 25 years
apart on Eglin Air Force Base, located in Florida, USA, and
observed the disappearance of the southern dusky salaman-
der (Desmognathus auriculatus) from all of the sites and a
68% decrease in abundance of the spotted dusky salamander
(Desmognathus conanti). While they did not directly study
the cause of these declines, they observed wild pig rooting in
62% of seep heads necessary for reproduction of these spe-
cies. They believe the main cause for the decline to be patho-
gens, but their observations led them to believe that wild
pigs are an additive cause. A similar study conducted by
Maerz et al. (2015) found that poor detection of the southern
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dusky salamander occurred in areas where wild pig damage
was present, and there was an absence of wild pig damage at
sites with an abundance of southern dusky salamanders. The
reticulated flatwood salamander (Ambystoma bishopi) and
the frosted flatwood salamander (Ambystoma cingulatum)
inhabit the ecologically important littoral zones of wetlands
surrounded by upland areas (Shulse et al. 2012; Jones et al.
2018). The littoral zone provides the most suitable habitat
for the flatwoods salamanders and is an area that is often
used by wild pigs for rooting and wallowing (Bracke 2011).
Jones et al. (2018) suggested that rooting of wetland areas
inhabited by these salamanders removes ground cover that is
essential for their eggs. They found that wild pigs damaged
55% of historic wetland breeding sites during their study.

Conclusion

Our understanding of how wild pigs impact native wild-
life is improving but is still far from complete. While there
are some ways in which wild pigs positively impact native
species, such as serving as a prey source for large preda-
tors (Shoop and Ruckdeschel 1990; Caudill et al. 2019), the
majority of the scientific literature indicates that invasive
wild pigs are a threat to native species. Unfortunately, much
of the information regarding these threats is surface level or
anecdotal. There is a lack of research depicting the degree
to which these impacts occur. For example, we know that
wild pigs predate sea turtle nests (Engeman et al. 2014) but
we do not have a firm grasp of the degree to which they
impact populations. Additionally, much of the research that
has been done on interspecific impacts of wild pigs outside
of their native range is regional and largely focused on the
USA. Areas such as Argentina (Ballari et al. 2015a) and
Australia (Bengsen et al. 2017, 2014) are lacking in scien-
tific research that quantify the degree to which wild pigs may
be affecting native vertebrate populations and rely heavily on
anecdotal evidence or isolated observations. These impacts,
particularly to threatened and endangered species, likely
have economic effects that trickle down to humans. To date,
very few studies have attempted to describe these impacts
in economic terms, and future studies in these areas would
be more impactful if they could. As described by Ditchkoff
et al. (2020), this information is necessary for educating the
public, informing lawmakers, and improving resources avail-
able to mitigate the impacts of invasive wild pigs.
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