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Abstract The American mink (Neovison vison) is respon-
sible for the widespread decline of its prey species in the
regions where it is an invasive species. The current expan-
sion of the mink in the Iberian Peninsula has aroused con-
cern among conservationists about its negative impact on
the rich native fauna. However, evidence for this is still
scarce, although there are several studies establishing a
direct causal relationship between declining native species
and the presence of the American mink. Thus, it is important
to further investigate the responses of native species to the
American mink in several habitats and locations to enhance
our knowledge about the patterns of the effect of the mink in
Spain, as well as to inform conservation actions. A field
study of the impact of the American mink on a mountainous
vertebrate community in central Spain is presented. We
studied six species: two fish, one amphibian, one bird, and
two mammals. The general results showed a species-specific
sensitivity to mink presence, with the Mediterranean water
shrew (Neomys anomalus) and the southern water vole
(Arvicola sapidus) being the most affected because their
ranges were significantly decreased after the introduction of
the mink. Regarding the other species, neither their abundance
nor range was apparently affected by the American mink. The
predatory behavior of the mink and interactions with other

carnivores could account for these results. These data aid in
shedding light about the current impact of the mink on invad-
ed areas of the Iberian Peninsula and highlight the variability
of its effects, as well as the urgent need to establish a general
program of control of the mink to avoid negative effects upon
native prey communities. Furthermore, given the different
responses of native species, we propose that measures to
protect native species should be based on species-specific
goals and attributes.
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Introduction

The American mink (Neovison vison) is one of the most wide-
spread invasive mammals, particularly in Europe (Dunstone
1993; Macdonald and Harrington 2003; Bonesi and Palazón
2007). It has been frequently claimed to be a critical threat to
endemic and autochthonous vertebrates (Macdonald and
Harrington 2003; Bonesi and Palazón 2007; Genovesi et al.
2012), both through consumptive and nonconsumptive effects
(Lima 2002; Sih et al. 2010). Evidence from a number of
studies on the impact of mink on invaded communities shows
a quite different response of each species to its presence (Craik
1997; Ferreras and Macdonald 1999; Macdonald and Strachan
1999; Sidorovich andMacdonald 2001; Nordström et al. 2003;
Ahola et al. 2006; Peris et al. 2009; Fey et al. 2010; Melero et
al. 2012; Zuberogoitia et al. 2013). For example, some species
were highly affected by the presence of the mink, while others
were not, leading to a debate about the cause of such species-
specific responses (Cox and Lima 2006; Fey et al. 2010; Sih et
al. 2010).

The impact of American mink in central Spain has been
the subject of various reports, sometimes published in the
media, giving rise to social alarm, as in the UK (Dunstone
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1993). A typical example comes from the relationship be-
tween fishermen, environmental managers, and the mink.
The first group believes that the mink is the main cause
of the decline in some recreational freshwater fish, for
instance, the brown trout (Salmo trutta) or the rainbow
trout (Oncorhynchus mykiss), leading to demands for
control measures.

There is also general concern among scientific and envi-
ronmental managers about the negative pressure of the mink
on a variety of species in Spain (Delibes et al. 2004; Palomo
et al. 2007; Melero et al. 2012; Zuberogoitia et al. 2013). A
recent work by Melero et al. (2012) indicated that the
American mink was impacting on native communities in
Mediterranean Spain, with species-specific effects being
rather variable. It is, therefore, crucial to achieve a robust
empirical test of the mink problem in other areas of Spain to
gain further and complementary insights into the problems
caused by the mink on other species and habitats in Spain
(Pullin et al. 2004; Sutherland et al. 2004).

The current policy of managing American mink in Spain
consists usually of trapping campaigns that lack any spatial or
temporal continuity (except in the areas inhabited by European
mink and in Catalonia; Melero et al. 2010; Zuberogoitia et al.
2010) without a well-defined management objective.
Management strategies involving mink are expected to im-
prove under better scientific knowledge (Pullin et al. 2004).

Therefore, the aim of this work was to contribute to
the knowledge of the short-term effects of the coloniza-
tion and establishment of the American mink on the
susceptible autochthonous fauna of aMediterranean mountain
assemblage.

Material and methods

Study area

The study was carried out in 2006 and 2010 in the Sierra de
Francia, a mountain range in the province of Salamanca,
central Spain (geographical coordinates of the central study
area are −6°9′59.20″ N 40°29′56.00″ W; Fig. 1). The area is
in the western range of the Sistema Central, with a medium
to low altitude (maximum, about 1,735 m; mean, 1,200 m),
in a zone of transition between Mediterranean and Atlantic
climates. Winters are cold (mean temperature in December,
6 °C) and rainy (mean rainfall in December, 160 mm), while
summers are hot (23 °C in August) and dry (15 mm in
August; Hijmans et al. 2005), resulting in Atlantic oak
forests in the northern slopes (mainly composed by the
oak Quercus pyrenaica) and Mediterranean-like forests in
the southern ones (dominated by Quercus ilex and a dense
layer of scrubs like Arbutus unedo). Above 1,300 m, there
are typical high mountain vegetation, scrubland of Cytisus

oromediterraneus, and some pasture lands dominated by
Nardus stricta.

Broad surfaces of the mountains were transformed to
allow wood exploitation, mainly monospecific pine planta-
tions (widely Pinus nigra). All the river and stream sections
sampled during the fieldwork shared common vegetation
and ecological dynamics: narrow (>4 m), steep stretches of
fast-flowing mountainous rivers scarcely or not altered at all
by human disturbance (i.e., almost pristine rivers with
scarce exceptions). The bed and the banks are mainly com-
posed of boulders and rocks, with sedimentation being rare,
although there are well-developed riparian forests at the
banks (composed principally of black alders, Alnus
glutinosa, and brooms, Cytisus spp.).

Study design

It is not ethically acceptable to introduce mink deliberately
to study their impact. Hence, we planned a field study with
similar characteristics and scope of a researcher-manipulated
experiment (Krebs 1999) to gain similar insights into the
dynamics of the system under scrutiny. In our case, mink
began to colonize the study area in 2007 and we had good
information about the composition of the native vertebrate
community in 2006 obtained by our own fieldwork. We
designed a before–after control–impact (BACI)-based study
to test the effects of the mink on this community (Smith et al.
1993; McDonald et al. 2000).

The study areas were a 32-km-long stretch of the rivers
Francia and Alagón successfully colonized by the mink
(impact sites) and a control area including several rivers
and streams where the mink was not already present and
which was relatively isolated from the rivers Francia and
Alagón by the Sierra de Francia mountain range (Fig. 1).

Surveys were performed over 400-m-length sections in
these rivers and streams, separated from each other by at
least 500 m to ensure independence. The distance covered in
each section (400 m) was chosen as a good distance to
adequately survey all the species researched. Twenty-six
transects were made in the control area and 27 transects in
the impact (mink presence) area (Fig. 1). Altogether, we
sampled 53 sections (21.2 km). The fieldwork was under-
taken in July–August 2006 and repeated in July–August
2010 (3 years after the establishment of the mink). The
methods employed were the same in 2006 and in 2010. As
previously stated, control and impact sections shared similar
ecological attributes, and therefore, there were no apparent
differences between impact and control sites. Environmental
conditions did not change between 2006 and 2010.

Hair traps baited with fresh chicken wings were used to
accurately estimate the distribution of the American mink
(González-Esteban et al. 2006; Pauli et al. 2008; García and
Mateos 2009; Mullins et al. 2010) and thus ensure that mink
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were present only at the impact sites and absent from control
ones. During the two study periods (2006 and 2010), we
deployed two hair traps per sampling section, which
remained active for collecting hairs over six consecutive
nights to ensure mink detection (Lynch et al. 2006; García
and Mateos 2009; Mullins et al. 2010). After that, hair traps
were collected and the hairs removed and identified using
light microscopy (Teerink 1991; Toth 2002; González-
Esteban et al. 2006). If there are mink hairs, we concluded
that the species was present, and if not, that the species was
absent. Further details about the hair trap design and pro-
cedures can be found elsewhere (González-Esteban et al.
2006; García and Mateos 2009).

We initially aimed to test changes in the whole native
vertebrate community; however, we focused on six species
at the end (two fish, one amphibian, one bird, and two small
mammals) for which we had enough data (i.e., sufficient
number of captures to confidently estimate abundance) to
check the effects of the mink. For instance, we know the
occurrence of the Iberian desman (Galemys pyrenaicus) in
the impact area but not in the control area (García-Díaz
2012), so it would be impossible to study the impact of
the mink. However, in the case of fish, the two species
studied were the only ones present in up to 95 % of both
the control and impact sites. All the species studied have
been found in the scats of American mink collected in the
area (own data).

The two fish were the brown trout (S. trutta) and the chub
(Squalius spp.; in the study area, there were two species of
chub Squalius carolitertii and Squalius alburnoides, but
these were very difficult to distinguish in hand). Fish were
surveyed using commercial nonbaited wire mesh net traps
(from Trap Man UK; http://www.trapman.co.uk) placed in

narrow locations of the rivers and streams, so the fish
present in the sections were required to enter the traps when
moving along the bed. Traps were deployed at regular in-
tervals of 80 m, covering the total 400-m distance of the
sampling sections (there were five traps per section). The
traps were active for 24 consecutive hours and were checked
every 3 h. Fish abundance was measured as the number of
fish captured per unit effort (no. of fish/no. of traps/hours of
effort).

The only amphibian included in the study was the Iberian
brown frog (Rana iberica), whose population was estimated
by counting the number of individuals found along the 400-
m surveying sections. The researchers walked slowly along
the sections (~200 m/h), recording all the individuals
detected. Frog counts were always carried out at midday
(1100–1300 hours GMT).

One bird (the dipper, Cinclus cinclus) and two mamma-
lian species (the Mediterranean water shrew, Neomys
anomalus, and the southern water vole, Arvicola sapidus)
were also studied, taking data only on the occurrence (i.e.,
the proportion of sites occupied over all the sections sam-
pled; Mackenzie et al. 2006) of the three species along each
sampling section.

Small mammalian species were detected by intensive
searching for scats (Queiroz et al. 1998; Fedriani et al.
2002). Scat sampling consists of looking for species’ scats
carefully, searching it in the bed and the banks of the sampling
sections. Scats can also be found in holes or among rocks, so
the researchers carried a portable torch to examine these sites.
The total length of the sampling sections (400 m) was usually
surveyed within 2 h. All the scats found were collected and
identified in the laboratory to the species level by dissecting
them under a binocular microscope and identifying the hairs

Fig. 1 Geographical location
of the study area in the Iberian
Peninsula and distribution of
sampling points. The
mountainous ranges of the
Sistema Central are apparent.
Black dots control sites, black
squares impact sites
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found with a light microscope (Teerink 1991; De Marinis and
Agnelli 1993). Scat surveys were repeated at least three times
per study period (2006 and 2010) to avoid false absences
(Mackenzie et al. 2006; García-Díaz 2012).

The time between the arrival of the mink and the field-
work to determine the status of its influence on native
species was only 3 years (2007 to 2010). Three years exceed
or equal the mean life expectancy of the potentially affected
species studied, so we were confident that the effects of the
mink were tested on more than one generation of their prey
(Churchfield 1990; Esteban and Sanchiz 2000; Belica 2007;
Román 2007). Indeed, Ahola et al. (2006) investigated the
trends of amphibian populations after 3 to 4 years of
mink removal. Moreover, in our study, the two small
mammalian species did not undergo cyclical population
changes (Churchfield 1990; Román 2007).

Therefore, our data are not flawed because these life
history traits and seems to adequately reflect the short-term
changes in the populations due to the presence of the mink.
However, delayed effects of factors affecting population
dynamics of the species under study, such as weather, par-
asites, food limitation, and even predation by mink, can
emerge after long time spans (Rockwood 2006). Hence,
our work only reflects the short-term impact of the
American mink.

Statistical analysis

Our data came from different sources and sampling designs
and did not meet the assumptions of classical ANOVA-
based BACI designs (Smith et al. 1993). Thus, we used
two different statistical generalized linear models (GLM).
In all the statistical models, we tested the before–after and
control–impact effects, as well as its potential interaction
(BA×CI).

In the case of birds and mammals, we only had data about
occurrence. Given the type of data (occurrence in a BACI
framework), we used a log-linear analysis of 2×2 contin-
gency tables. It should be emphasized that, in this kind of
analysis, a nonsignificant value indicates good performance
of the model in replicating the 2×2 table. This means that if,
for example, the occurrence of the water shrew depends on
the before–after factor, then the log-linear significance
should be p>0.05 rather than p<0.05. The statistical test
used in the log-linear analysis was the maximum likelihood
χ2, which also evaluates the adjustment of the model.

For the other species, the abundance data were also
skewed, with many zeros. Due to this, we employed a
hurdle model (Potts and Elith 2006; Zeileis et al. 2008),
which consists of merging two GLM, a Poisson log analysis
for nonzero values and a logistic regression for modeling
zeros. Thus, it was possible to control through the same
statistical approach the origin of variations in abundance and

the source of variability in zero values (Potts and Elith 2006;
Zeileis et al. 2008

All the analyses were performed using the R statistical
software (R Development Core Team 2010), particularly
with the pscl package (http://cran.r-project.org/web/packages/
pscl/index.html; Zeileis et al. 2008).

Results

The results of the analysis for the two species of fish and
frog are summarized in Table 1. The fitted hurdle models
showed statistically significant effects of the BA×CI inter-
action on the presence/absence and abundance of both chub
and brown trout in the study area (p<0.05 in the logit and
Poisson models for these species; Fig. 2) but not when
considering BA factor alone. In the other studied species,
the Iberian brown frog, there were no statistically significant
differences between control and impact areas or between
before and after time (Table 1; Fig. 2), which indicates that
there were no detectable impacts of the mink. Nonetheless,
the depiction of abundance estimates for frogs in Fig. 2
suggests that frogs may have declined in the impact areas
but not in the control ones.

Regarding the effects on the occurrence of birds and
mammals, the best fitted log-linear models (those with
higher p values; Table 2) indicated a reduction in the range
occupied by the two small mammals (the water vole and the
water shrew; Table 2) but not the dipper (Table 2). The water
shrew did not show any trend in control areas (occupancy
before, 65.4 %; occupancy after, 61.5 %) but disappeared
from 33.4 % of the sections after the arrival of the mink in
the impact area (occupancy before, 66.7 %; occupancy after,
33.3 %). Meanwhile, the trend in the range of the water vole
was even more acute: no trends in control sites (occupancy
before, 42.3 %; occupancy after, 42.2 %) and a strong
population crash of up to 48.2 % in impact sections (occu-
pancy before, 59.3 %; occupancy after, 11.1 %).

Discussion

Our study adds to previous works on the effects of the
invasion of the American mink on vertebrate communities
in Spain (Melero et al. 2012; Zuberogoitia et al. 2013).
Indeed, it is unusual in explicitly testing the effects of alien
mink on fish (but see also Melero et al. 2012). Generally,
our results support the idea of a differential impact of the
mink on native species (Nordström et al. 2003; Ahola et al.
2006; Peris et al. 2009; Genovesi et al. 2012; Melero et al.
2012). This is critical in disentangling the ecological pro-
cesses affected by the establishment of the mink (Cox and
Lima 2006; Fey et al. 2010; Sih et al. 2010). Nonetheless, it
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should be recalled that our conclusions only apply to the
short-term trends of the impact of the mink.

The abundance of the fish and amphibian species studied
did not show a common response to the invasion. Effects on
the brown trout and chubs displayed a statistically signifi-
cant BA×CI interaction. However, a careful inspection of
the statistics (Table 1) indicated that the effects of the
interaction were lower than those of the control–impact
factor alone and that there were no before–after significant
results (the effect size was just 0.00 in the Poisson log model
for the brown trout). This means that there seems to be no
impacts of American mink on the species. The significant
interaction term is likely to be due to differences in the
abundance among the control and impact sites.

Our results regarding fish species contrast with those of
Melero et al. (2012) who found that some chub species
declined due to the American mink, although other fish
species did not. This difference could be attributed to dif-
ferent dynamics of the study areas; interspecific interactions
among fish species and human disturbance are cornerstones
in shaping the structure of fish assemblages (Moyle and
Cech 2000; Olden and Poff 2004). The fish community in
the study of Melero et al. (2012) was composed of up to 24
species inhabiting an area with high human disturbance,
whereas in our study, there were only 2 fish species (in the
vast majority of the sampling sections) and the rivers and
streams are almost pristine. Furthermore, their research
encompassed 10 years, while ours was only 3 years.

Fish endemic to the Iberian Peninsula are particularly
threatened and declining due to a number of factors
(Doadrio 2001; Smith and Darwall 2006). The disparity of
the results published to date implies the necessity of more
research about this particular aspect to clarify the role of the
mink in decreasing fish populations. Therefore, caution
should be taken when assigning a negative effect of mink
on a particular fish species until support is available

The abundance of Iberian brown frogs did not differ
between control and impact areas or before and after the
arrival of the American mink (Table 1). The case of the
Iberian brown frog, endemic to the Iberian Peninsula, is of
particular interest (Pleguezuelos et al. 2002). Our results did

Table 1 Hurdle model analyses of the effects of the American mink on the abundance of three species

Before–after Control–impact BA×CI

Brown trout, Salmo trutta Logit −0.46 (0.65) −2.76 (0.00)** −2.46 (0.01)*

Poisson 0.00 (1.00) −2.78 (0.00)** −2.05 (0.04)*

Chubs, Squalius spp. Logit 0.18 (0.87) 3.96 (0.00)** 2.83 (0.01)**

Poisson 0.58 (0.56) 0.13 (0.89) 2.40 (0.02)*

Iberian brown frog, Rana iberica Logit −0.52 (0.61) −1.36 (0.17) −0.26 (0.17)

Poisson −0.93 (0.35) −1.16 (0.24) −1.68 (0.09)

Note that this sort of model is composed of a Poisson log for nonzero values and a logistic model to account for the source of zeroes. Z test and
probability values (in brackets) are shown; 4 degrees of freedom in all analyses

*p<0.05, significant values; **p<0.001, highly significant comparisons

Fig. 2 Changes in the abundance of fish and the Iberian brown frog
during the course of the experiment. Graphs represent the mean±95 %
confidence intervals
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not show negative trends related to the mink, something that
concerns amphibian conservationists in Spain (Pleguezuelos
et al. 2002). However, it should be emphasized that there
was some decline of frogs (Fig. 2) that was associated with
the American mink (there were low frog numbers in the
impact sites after the arrival of the mink), but this could also
be due to chance variations. Thus, there remains some
concern about the impact of mink on native frogs, perhaps
sufficient to attempt to protect them from the invader fol-
lowing the precautionary principle in conservation biology
(Primack 2002).

In their research in outer Finnish islands, Ahola et al.
(2006) indicated huge reductions in amphibian populations
due to mink pressure during a similar temporal period (3 to
4 years after the removal of mink). Such differences with
respect to our results are difficult to explain, but perhaps
depend on the species being monitored and on the behav-
ioral ecology of the mink (Lima 2002), particularly in ref-
erence to their foraging ecology (Stephens et al. 2008).
Thus, the availability of potential alternative preys is likely
to play an important role (Oliver et al. 2009).

Mammals and birds appear to be the most sensitive
groups to the mink, both in our study and in others across
the world (Dunstone 1993; Craik 1997; Macdonald and
Strachan 1999; Ferreras and Macdonald 1999; Macdonald
and Harrington 2003; Nordström et al. 2003; Peris et al.
2009; Schüttler et al. 2009; Genovesi et al. 2012; Melero et
al. 2012; Zuberogoitia et al. 2013). Range contractions of
small mammals were evident in our analyses (Table 2), for
both the water vole and the water shrew, following the
expansion of mink. Schüttler et al. (2009) evinced the high
vulnerability of solitary ground-nesting birds that rear their
chick in concealed nests. European dippers tightly met these
criteria (i.e., Smiddy et al. 1995) but showed no definite
tendency in its range in the impact sections. Again, this
confirms the fact that extrapolations of the known negative
effects of mink to predict impact on newly invaded commu-
nities are not particularly suitable.

The common water vole (Arvicola terrestris) has been
widely found to be a victim of the expansion of the mink
(Macdonald and Strachan 1999; Macdonald et al. 2002; see
a short review in Macdonald and Harrington 2003), and

these results have been used to explain recent declines in
Spanish populations of the southern water vole (Palomo et
al. 2007). However, no strong evidence was provided until
our study. The impact of the mink on water shrews was
never assessed, even though the Eurasian water shrew
(Neomys fodiens) is widely present in the UK, where the
American mink is common (Dunstone 1993; Bonesi and
Palazón 2007), and much research has been devoted to the
impact of mink on riparian communities. This impact should
now be considered as very negative.

Negative effects of the mink on any vertebrate species
could be due to high predation pressure (Macdonald and
Harrington 2003), which involves devastating consequences
only for current mink prey or nonlethal effects (i.e., reduced
movement rates to avoid predation could result in lower
rates of foraging gain that eventually affects survival of the
individuals; review of this foraging–risk trade-off in
Stephens et al. 2008). Other species could stay as a “virtual
refugee” (Berryman and Hawkins 2006) and show no re-
sponse to mink colonization, at least at the first stages of the
invasion.

This background helps in understanding this invasive
ecological process and in postulating potential negative
effects on newly invaded communities, constructing predic-
tive vulnerability profiles (Schüttler et al. 2009). In fact, this
hypothesis fitted our results. The study area is inhabited by a
large population of Eurasian otters (Lutra lutra; García et al.
2009; García-Díaz et al. 2011) and European polecats
(Mustela putorius; own data), whose presence could lead
the American mink to capture a larger quantity of bank-
living small mammals to avoid resource competition (Bueno
1996; Bonesi et al. 2004; Harrington et al. 2009; Melero et
al. 2012), in our case, the water shrew and the water vole,
with fish and amphibians being scarcely targeted by the
mink. Scats of both otters (n=75) and polecats (n=18) were
collected during the study, and we only found remains of
one water vole in one scat of an otter, matching the previous
hypothesis. This is the well-known mesopredator release
effect (Polis et al. 1989; Sergio et al. 2008), where a top
predator prevents the mesopredator from sharing some re-
sources with them (Polis et al. 1989; Sergio et al. 2008),
thereby protecting these resources. Nonetheless, although

Table 2 Log-linear analyses of the effects of the American mink on the occupancy by three species

Before–after Control–impact BA×CI

Mediterranean water shrew, Neomys anomalus 21.8 (0.00) 35.6 (0.00) 0.00 (1.00)

Southern water vole, Arvicola sapidus 8.44 (0.02) 11.3 (0.00) 0.00 (1.00)

Dipper, Cinclus cinclus 7.52 (0.02) 7.4 (0.02) 7.5 (0.02)

Note that, in these analyses, the larger probability values (i.e., closer to 1) indicates the better fit of the model rather than the poor performance as in
common statistics. The best models, evaluated through higher p value, are emphasized in italics. Maximum likelihood χ2 and probability (in
brackets) is shown; 1 degree of freedom in all analyses
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otters could be indirectly protecting some of their prey from
the mink, this also means they are sentencing other potential
prey inhabiting the areas to death (as shown in our study;
see Oliver et al. 2009).

Our results have important conservation and management
implications. Fishermen or administration managers usually
cite the impact of mink on a variety of species (for example,
the brown trout stocks or amphibians) to explain their de-
cline, usually without lacking any rigorous support. Such
biased conclusions could result in inappropriate decision-
making in conservation.

We used an empirical field design to show that the
magnitude of the impact was species-specific, and therefore,
management strategies need to be carefully designed to
mitigate the invasion of an area by the American mink. In
effect, a recently approved legislation about invasive species
(Spanish List and Catalog of Invasive Alien Species, Royal
Decree 1628/2011) compels environmental administrations
to carry out actions to reduce the impact of feral species.

A good conservation strategy should have a general tech-
nique to control the invasive mink (i.e., trapping; Zuberogoitia
et al. 2010), as well as a species-specific and site-specific
intervention schedule for species likely to be affected.
(Different strategies are needed to preserve frogs compared to
those required for water voles for example.) Aworking exam-
ple of this might be the conservation of frogs. New ponds can
be constructed to keep mink out of there (i.e., through fencing
or intensive trapping of arriving mink; Balharry 1998; Jay et al.
2008). It should be noted that, without controlling mink num-
bers, any other complementary actions are doomed to failure.

The current policy in Spain, based on legislation, requires
evidence to implement programs against feral species includ-
ed in the official catalog of invaders. Hence, the empirical
demonstration of negative effects should be sufficient to trig-
ger a generalized strategy dealing with this problem in Spain.
However, we are facing the effects of economic crisis and it
seems difficult that sufficient resources will be achieved to
develop species-specific and site-specific management actions
(as proposed here based on our results). In this scenario, the
best way to protect affected species is to begin a control
campaign of mink encompassing all the invaded places
(Macdonald and Harrington 2003; Zuberogoitia et al. 2010;
Bryce et al. 2010; Genovesi et al. 2012). Population control
has been demonstrated as efficient in preserving some endem-
ic vertebrates from the pressure of the mink (Bonesi et al.
2007) and in reducing mink density (Melero et al. 2010).

Finally, we would like to call for more investigations into
the impact of the mink in Spain, which must be done as soon
as possible.
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