Controlling invasive species by empowering
environmental stakeholders: ecotourism boat
operators as potential guardians of wildlife against
the invasive American mink
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Abstract People who have a stake in their environment
are more likely to volunteer to assist conservation but
they must be empowered to do so. This study explored the
possibility of harnessing volunteers in the control of an
invasive predator, the American mink Neovison vison,
which decimates seabird colonies in coastal west Scotland.
A questionnaire was sent to ecotourism boat operators,
a group assumed to have an economic interest in wildlife
biodiversity and a stake in their environment, to gauge their
opinion on lethal control of American mink. The majority
(64%) of respondents were concerned about the presence
of mink in their area, agreed with control in principle
and were willing to become involved in a volunteer capacity.
Respondents who would not volunteer but agreed with
control (21%) might reconsider if mink had a visible impact
on their local wildlife. The minimum level of support people
expected was information on where to get, and how to
deploy, monitoring and trapping equipment. This study
confirms that people with an intrinsic interest in wildlife
consider themselves willing to protect their local biodiver-
sity, with only limited resource input, such as an
information pack, from external sources.

Keywords American mink, control, environmental stake-
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Introduction

Invasive species are those introduced by human agency
and which subsequently spread and cause damage to
the ecosystems in which they have been introduced.
Biological invasions are a major global threat to biodiversity
and ecosystem function (Kolar & Lodge, 2001). Invasive
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predatory species can have a devastating impact on
native species (Simberloft, 2001) and biodiversity con-
servation (Macdonald et al., 2007) and there is an increasing
awareness of, and necessity for, management to minimize
these impacts (Bryce et al., 2011).

Control of invasive species on a large scale has been
attempted using various methods. For example, successful
eradication of the coypu Mpyocastor coypus in Britain
was accomplished using salaried trappers who were given
bonuses for early completion (Gosling & Baker, 1989).
Eradications of introduced rats and cats on islands, using
poison baiting, have proven successful (Howald et al., 2010;
Ratcliffe et al., 2010) but the use of poison for controlling
carnivores in populated areas of Europe is unlikely to be
acceptable to the public (Genovesi, 2005). Nevertheless,
public support can be gained for control efforts, particularly
when humans are viewed as responsible for the invasion
(Selge et al., 2011). Attempts to control the American mink
Neovison vison in Europe have been conducted using
dedicated salaried trappers, paying a bounty to hunters,
and through the use of volunteers who have an interest
in removing mink (Bonesi & Palazon, 2007; Bryce et al,,
2011; Scottish Natural Heritage, 2012).

Involving unpaid volunteers in collating information
on the distribution (e.g. Delaney et al., 2008; Dickinson
et al.,, 2010; Gallo & Waitt, 2011) and control of invasive
species on a large scale is a feasible alternative to the costly
use of professional staff (Tidwell & Brunson, 2008; Bryce
et al,, 2011; Macdonald & Burnham, 2011). People willing to
participate in invasive species management often have
a stake in the environment (Tidwell & Brunson, 2008;
Selge et al., 2011), making it possible to connect with the
motivations of such stakeholders to promote voluntary
participation in the management of invasive species.

Success with volunteer-based invasive species control
was demonstrated by Bryce et al. (2011) for their mink
control project. This project aimed to eradicate breeding
mink from an area of north-east Scotland, to allow recovery
of native species such as the water vole Arvicola amphibius.
It involved a wide range of volunteers who had convergent
economic and general interests in protecting vulnerable
native species. The project has now expanded from its
original coverage (Area 1, Fig. 1) and aims to replicate this
success across a larger area of mainland Scotland (Area 2,
Fig. 1).
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The invasive American mink was introduced to many
locations outside its native range, including the UK, for fur
farming (Cuthbert, 1973). Feral populations have established
from escaped and released mink. Mink are opportunistic
predators that feed on a range of native species including
small mammals, fish, frogs, crustaceans, and birds and their
eggs (Dunstone, 1993; Macdonald & Harrington, 2003).
They are highly dispersive and inhabit coastal and inland
freshwater habitats, the former of which is assumed to be
more productive and hence to accommodate denser mink
populations (Dunstone, 1993; Clode et al., 1995; Bodey et al.,
2010).

The detrimental impact of mink on native birds in the
invaded range worldwide is well documented (e.g. Craik,
1997; Nordstrom et al., 2003; Peris et al., 2009) and can
involve direct killing, desertion of colonies, or breeding
failures as a result of disturbance during incubation
(Burness & Morris, 1993; Clode & Macdonald, 2002).
Coastal areas are worst affected, exemplified by studies
showing poor breeding success and loss or relocation
of many seabird colonies (Clode & Macdonald, 2002;
Nordstrom & Korpimiki, 2004; Ratcliffe et al, 2008).
However, mink control has proven successful in reversing
this damage, resulting in increases in diversity and breed-
ing densities of seabirds (Nordstrom et al., 2003; Ratcliffe
et al,, 2008) and re-establishment of colonies previously
decimated by mink predation (Ratcliffe et al., 2008).

In Scotland mink are present in all but far northern
areas (DAISIE, 2012; NBN Gateway, 2012). The north-west
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Fig. 1 Scotland, showing geographical
locations mentioned in the text. Areas
A-E show regional boundaries used to
describe locations of west coast tour
operators (A, North Highland; B, Skye
and Lochalsh; C, Fort William and
Lochaber; D, Oban and Mull; E, Mid
Argyll and Kintyre). The gradation of
shading from south to north (areas E to
A) represents the pattern of colonization
by mink on the west coast. Other mink
project areas are represented by numbers
(1, original mink project area; 2, current
mink project area; 3, Outer Hebrides
project area). The locations of all
businesses contacted for the
questionnaire are indicated by black
dots, where the size represents number
of businesses at each location (small = 1,
medium = 2, large = 3). Bar graphs show
the number of tour boat operators who
were contacted (Cont.) and responded
(Resp.) and of those respondents, the
number who were willing to volunteer
(black section of bar), in each area
(letters correspond as above).

coast has been the most recently invaded, leading to growing
concern about the impact of mink on wildlife, as well as the
potential for further detriment if the far north of the country
is colonized.

The volunteers involved in mink control in east
Scotland were initially sourced from areas dependent on
revenue from grouse shooting and recreational salmon
fishing (Bryce et al., 2011). The rural economy in west
Scotland is not comparable but instead is increasingly
focused on tourism, including wildlife-watching (Blake
et al., 2010; Bryden et al,, 2010), often associated with land
and water-based tours. Ecotourism operators are expected
to have a good perception of the distribution and abundance
of mink (and other wildlife) because of the regularity in
which they tour extensive areas. They are also assumed to
have an interest (business and/or personal) in conserving
local wildlife. This stake in their environment may influence
their willingness to participate in invasive species manage-
ment. However, for the most part, they are seemingly not
involved in activities contributing to this assumed interest
and are not yet within the reach of the large-scale mink
project (Area 2, Fig. 1).

There have been several attempts to control mink in
mainland western Scotland, with the aim of protecting
seabirds (Craik, 1997; Wilson, 2008) but these have been
short term, localized in area, and difficult to sustain in
the absence of secure long-term financial and labour
support. A full-scale eradication of mink from the Outer
Hebrides of Scotland (Area 3, Fig. 1) is currently in progress,
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also with the main aim of protecting seabirds (Scottish
Natural Heritage, 2012). Although likely to be successful,
this project is not replicable on the mainland because of the
high financial and labour costs, as well as the low probability
of complete eradication. Is a volunteer approach a feasible
alternative? Is it possible to harness assumed interest by
ecotourism operators in low cost, localized coastal mink
control in areas beyond the boundary of the ongoing
large-scale volunteer-based project? This could be either as
a precursor, or as a new approach, integrating with the
current large-scale project as it expands. This study sought
to assess the perceived impact of mink on coastal wildlife,
and opinions on the ensuing effect on businesses, and to
determine the level of support required to mobilize this
potential source of volunteers. However, we did not seek to
quantify or place a value on the impact of mink on wildlife
or ecotourism businesses.

The aim was to provide clear guidance on the external
input required to mobilize volunteers who could work
towards achieving local protection of key bird colonies in
their coastal communities. In addition, it was important to
ascertain whether inaction to date by professionals who
have a stake in local biodiversity and the invasive-native
conflict actually reflects insufficient interest or a lack of
empowerment.

Methods

The perception of ecotourism boat operators towards
mink was assessed by a questionnaire, structured using
both closed-format and open-ended questions. The survey
was issued to all ecotourism boat operators from western
Scotland who fitted the selection criteria (in July 2011) of
advertising boat trips for wildlife watching (not necessarily
exclusively), having a business based on the west coast
and providing a contact e-mail address. This gave a total of
34 potential respondents in five regional areas: Northern
Highlands, Skye and Lochalsh, Fort William and Lochaber,
Oban and Mull, and Mid Argyll and Kintyre (Fig. 1).

The questionnaire was designed and run as a web-based
survey, using SNAP 10 Professional (Snap Surveys, London,
UK), in accordance with the ethical guidelines of the
University of Aberdeen. Participants were given 4 weeks to
complete the survey and were sent two reminders during
this time if they had not responded. A paper version of the
questionnaire was also available on request. Responses were
anonymous unless participants chose to include an e-mail
address in their response.

Respondents were first asked to give opinions about
their business priorities, followed by questions directed
towards considering the benefits of mink control, their
willingness to participate, and at what cost they would
involve themselves. The questions were interspersed with
informative text about mink and mink control, including
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Fic. 2 Number of ecotourism boat operators contacted

(white bars) and number who responded (black bars), according
to primary business type (cetacean watching, mixed wildlife
watching, scenic tours, sea eagle watching, seal watching and
other activities).

the cost of equipment and an outline of the time
commitment required when volunteering. Following the
first section of informative text, respondents were asked
to re-answer several questions taking into account the
information provided. This was done so that all respondents
were answering with at least the same level of knowledge.

Results

Fourteen complete questionnaires were returned, an
above average response rate of 41% (cf. Cook et al.,, 2000;
Dillman et al., 2009). The highest numbers of respondents
were from Skye and Lochalsh, and Oban and Mull (Fig. 1).
This reflected the number of businesses located in
these areas (Fig. 1). A variety of business types responded;
the most common was mixed wildlife watching (Fig. 2).
Most businesses were > 6 years old, with five operating for
> 20 years. All but one respondent reported either seeing
mink or being aware of the presence of mink in their area.
These are all areas where mink have been recorded (Fig. 1).
All but two respondents stated that they agreed with the
principle of mink control.

The most common opinion expressed by respondents
in relation to mink affecting business and local wildlife
was the loss of ground-nesting birds from offshore
islands and/or their failure to breed. Terns Sterna spp.
were mentioned specifically. Example comments were ‘terns
no longer present’, ‘all ground-nesting birds on a local nest
site produced zero chicks this year’, ‘adult birds remain but
no chicks’, and ‘the declining number of species over the last
few years has reduced customer enjoyment, and has been
commented upon by them’. This concern was in line with
their reports of the most common animals they expect to see
on their trips (all 14 tour operators expect to see seals and
seabirds).
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Fic. 3 Characteristics of respondents who were willing to volunteer (a) and those who were not (b), based on their responses to the
questionnaire. The thickness of the arrow represents the number of respondents who answered the question with a particular
response. In (b) the black arrows show the opinions of respondents who agreed with mink control and the grey arrows show the

opinions of those who didn’t agree with mink control.

In response to the informative text provided throughout
the questionnaire about mink and their control, respon-
dents changed few of their original answers. Assuming
that all respondents read the informative text, this suggests
they were already well informed. After reading the
informative text two respondents raised their level of
concern about the presence of mink in their area and two
other respondents increased the level of impact they thought
mink could have on their business. One person decreased
the impact level.

When asked who should be responsible for mink
control, the general consensus was that it should be shared
amongst the suggested groups. These were government
organizations, national conservation NGOs, local conser-
vation NGOs and local individuals with a personal interest,
with an additional option for other suggestions. Opinions
did not change after reading about the various organizations
and projects that already operate.

Nine respondents would consider becoming involved
in mink control. They were all concerned about the presence
of mink, thought that mink had a visible or highly visible
impact on their local wildlife and reported an impact, or
potential impact, on their business. Six of these respondents
had trapped mink before (Fig. 3).

Of the five respondents who would not volunteer,
three agreed and two disagreed with mink control. Those
who agreed with control were concerned about the presence
of mink and had noticed a low level of impact on local
wildlife. They were less concerned about the possible impact
of mink on their business. However, two suggested they
would volunteer if they noticed an impact on their local
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wildlife (presumably an increased impact) and the third
suggested they would do so if they had time. The two
respondents who disagreed with mink control shared the
opinion that they were not concerned about the presence of
mink and saw no impact, or potential impact, on their local
wildlife or business, despite seeing mink in their area
(Fig. 3). These respondents did not believe that any factor
would change their minds about volunteering for mink
control.

People who had seen mink were more likely to volunteer
to become involved in mink control than those who were
only aware of their presence. Seven people who had seen
mink would volunteer, two would not, whereas among those
only aware of the presence of mink, one person would
volunteer whereas three would not (Fig. 3).

The circumstances in which respondents stated they
would consider undertaking mink control were evenly
mixed between noticing an impact on their business (n = 3),
expansion of the current large-scale project (n = 3), and
when someone else organizes it (n = 3). The commonest
answer (n = 4) was when enough support and/or infor-
mation was provided (Table 1).

When asked what minimum level of support
participants would expect if they were to volunteer, the
most popular options were information on where to buy,
and how to set up, monitoring equipment (e.g. rafts and
tunnels; see Reynolds et al., 2004 for information; Table 1).
A few respondents would also like training on how to set
up monitoring equipment and how to dispatch mink
humanely (n =3 and n = 2, respectively). None of the
potential volunteers requested provision of a local
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TasLE 1 Range of answers to the questions A. ‘At what point do you think you would consider getting involved in mink control? (tick more
than one if necessary)’ and B. ‘If you were willing to do this, what minimum level of support would you expect? (tick as many as you think
are necessary)’. The white section shows answers from respondents who were willing to volunteer and the grey sections show answers from
those who would not volunteer. The dark grey highlights respondents who disagree with mink control. All other respondents agree with

control.

Volunteers

Non-volunteers

1 2

3

4 5 6 7 8 9 10 11 12 13 14

A. When would you get involved in mink control?

When you are significantly concerned about the v
wildlife in your area

When you notice an impact on your business

When the Scottish Mink Initiative* reaches your area

When someone else organizes it before the Scottish v/
Mink Initiative* reaches your area

When enough support/information is provided to
help you carry out control yourself

Other

Still not interested

B. What minimum level of support would you

expect?

Information on where to buy the equipment v v

Instructions on how to build your own rafts and v
tunnels

Written details on how and where to set rafts, tunnels v v
and traps

Written advice on how to dispatch effectively

Training on how and where to set rafts, tunnels and v
traps

Training on how to dispatch effectively

A local person to contact to dispatch trapped mink

Other

None of the above

‘/1

v v
v
v v v
v v
v v v
\/2
v v v
v v
v v v v
v
v v
v
‘/4

*Scottish Mink Initiative is the name of the current volunteer-based mink control project in Scotland (covering Area 2 in Fig. 1).
Reasons for choosing ‘Other’: 'Cost of traps is prohibitive; *Would be involved if there was evidence mink were present; *When time allows; “Will provide
boat transport but needs someone to trap onshore, and also wants expenses.

dispatcher, i.e. someone trained to dispatch trapped
mink humanely (Table 1). In the absence of financial
resources the possibility of being provided with mink
trapping equipment was not offered at this stage of
the questionnaire although the cost of equipment was
detailed. Therefore it was assumed that respondents
understood they would be responsible for financing their
involvement. Respondents who chose not to select any
options could not be encouraged to change their mind when
later given the opportunity of having equipment provided
for them.

When asked hypothetically what level of control the
respondents would be willing to carry out, most of those that
were interested said they would be likely to continue year
round, as opposed to once or twice per year. No ecotourism
boat operator was willing to incorporate mink control in
their regular tours.
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Discussion

This survey of ecotourism boat operators in west Scotland
suggests that people who are willing to participate in mink
control would do so at their own cost and initiative if
they are given written guidance on how to carry it out.
The collated questionnaire answers suggest that the
guidance required is likely to be of low resource input and
at a minimum could be a brochure or information pack
detailing where to source monitoring equipment and
traps, how to deploy equipment and how to humanely
and lawfully dispatch mink once caught. This information
should be specific to the locale of the intended mink
control but would follow established guidelines. The Game
and Wildlife Conservation Trust have conducted extensive
research regarding the most efficient and humane ways
to monitor, trap and dispatch mink, and this information
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is both publicly available (Game & Wildlife Conservation
Trust, 2012) and internationally recognized as being of
high welfare standards (Universities Federation for Animal
Welfare, 2012). Several mink control projects have received
extensive media coverage (e.g. BBC, 2011a,b) and have been
well received by the public and thus any project resulting
from this study should be neither misinformed nor
misconstrued.

The level of response to the questionnaire reflects a
high motivation amongst the target group but it must be
remembered that respondents are self-sampled. This small
study infers that people with a stake in their environment
can be encouraged to act to control invasive species. It also
suggests that current inaction may be attributed to lack
of empowering information, rather than lack of interest.

Respondents were given details on the cost of equipment
and were initially not offered any financial support, thereby
implying they would be responsible for financing their
own involvement in mink control. Only one respondent
asked for expenses to be paid and those who were offered
equipment, after stating they would not volunteer, would
not accept this as encouragement to be involved. The extent
to which the economy of the tourism industry in Scotland is
affected by the presence of invasive species is unknown.
However, the annual cost of invasive species to the British
economy in general has been estimated to be GBP1.7 billion
(Williams et al., 2010). It is therefore difficult to predict
whether the investment by tour operators in mink control
would be recouped through increased business, or through
preventing loss of business. However, respondents appeared
to be more concerned about their local wildlife than the
direct impact on their business (Table 1). Several respon-
dents expressed the opinion that mink had a high level
of impact on local wildlife, particularly seabirds. Whether
this opinion is based on fact (e.g. Craik, 1997) or perception,
it is clearly a motivation for volunteering in mink control.

The potential for 9 of 34 businesses to implement mink
control may appear too few, especially considering several
respondents were from the same area, but localized impacts
are achievable and can contribute to wider-scale successes.
Invasive species management relies on action at a local
scale but can be more successful when coordinated as part
of a larger scale strategic approach (Grice et al.,, 2011). By
coordinating control efforts, volunteers could increase the
effectiveness of their activities as well as reduce the risk of
reinvasion (Epanchin-Niell et al., 2010). Such an approach
has improved the success of fox Vulpes vulpes control on
farms in Australia (McLeod et al., 2010) as well as mink
control in Scotland (Bryce et al., 2011). In the study by
Bryce et al. (2011) the initial core group of volunteers
(gamekeepers) were conducting mink control at a local level
before the project began. Approximately 60-70 mink were
trapped annually within the project area prior to the project
commencing but control became regionally effective
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once the volunteers were coordinated at a landscape level
(Bryce et al,, 2011). The number of trapped mink within the
same area in 2008 was c. 70 but in 2011 was < 20 (Y. Melero,
pers. comm.).

Harrington et al. (2009) proposed that mink control at
a local level can be effective but continual monitoring and
reactive trapping is necessary, as immigration can rapidly
nullify small-scale control efforts. The optimal area for
effective mink control is unknown (Harrington et al., 2009)
but, intuitively, the larger the better. It has been suggested
that at least 3 months of trapping per year is necessary to
maintain densities of mink low enough to protect water
voles, and that trapping is most effective during the mink
mating season in spring (Bonesi et al., 2007; Harrington
et al, 2009). Assuming the same low densities of mink
would be sufficient to protect seabirds, a high trapping effort
in early spring would benefit seabirds by removing mink
prior to birds settling at breeding sites. Most tour operators
stated they would be willing to conduct control throughout
the year and so should be able to volunteer during this
preferred trapping season. Anything more than local control
of mink on an annual basis would be dependent on the
proportion of coastline encompassed and the commitment
of volunteers. Predator removal for protection of birds
can be successful on islands (Smith et al., 2010), whereas
mainland control is less likely to have long-term effects if
effort is not maintained. Projects that are expected to sustain
action for prolonged periods of time are most effective
when participatory and self-mobilized (Evely, 2010), an
approach that this study and others (e.g. Bryce et al., 2011)
would encourage. This small study suggests that the level
of community involvement that could be developed on the
west coast of Scotland has the potential to control mink
to a level that could provide local protection to seabird
colonies. Many bird populations are able to withstand egg
predation by native predators (Coté & Sutherland, 1997) and
so it may not be necessary to strive for complete eradication
of the invasive species for breeding bird populations to be
maintained.

Because of the uneven distribution of ecotourism
boat operators on the west coast of Scotland the effort
allocated to mink control could be equally patchy. However,
the principles and methods applied in this study should
be adaptable to other sectors of the community who may
be directly and indirectly affected by mink presence, e.g. fish
farm operators, sea kayak outfitters or amateurs, and land-
based tour companies, and hence a wider coverage could
be achieved. In reality it may be difficult to initiate a self-
funded, self-propelled project such as this and therefore
we recommend that there is some level of coordination;
e.g. by local wildlife groups, community champions or other
volunteers. The coordinator could also play a vital role in
relaying information between volunteers and researchers
monitoring the success of the control efforts. There is often
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a time lag between implementation of a project and delivery
of results but interim results may aid volunteer motivation.
By demonstrating success in other comparable projects
and emphasizing local and regional benefits, such as the
73% increase in black guillemot Cephus grylle numbers
following mink control on an island visited by tour
operators (Sanda island, Argyll, 1997-1999; Jardine, 2007),
it is likely that the number of volunteers would spread
outward from a core group.

The opportunities to apply these methods to other
invasive species management projects are plentiful. Projects
involving fox control in Australia have shown that
community-based programmes can be effective when co-
ordinated at a landscape scale (McLeod et al., 2010) and can
be self-propelled, particularly when control methods are
acceptable to all potential participants (McLeod et al., 2011).
A sense of ownership of a project can lead to increased
support by participants (McLeod et al, 2011) and by
targeting people with a stake in their environment,
particularly an economic one, volunteer-based invasive
species management can be an effective way to tackle a
growing problem. The local impact of volunteer-led efforts
over time could entice other communities to undertake
similar initiatives and to take an active role in preserving
their local biodiversity resources.
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