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Feral American mink (Neogale vison) continues to expand 1 

its European range: time to harmonize population 2 

monitoring and coordinate control 3 

Summary 4 

The American mink (Neogale vison) is considered an invasive alien species in Europe 5 

that threatens endemic biodiversity and may transmit zoonotic diseases. The last 6 

mapping of this species in the whole of Europe dates back to 2007. This study aimed to 7 

update the distribution of the American mink, by creating harmonized distribution 8 

maps with available data and identifying temporal trends. We gathered data out of a 9 

total of 34 databases from 32 countries. Data came from a range of sources, including 10 

open data repositories, institutional databases, and hunting bag data. The data were 11 

standardized and mapped onto a 10x10 km grid and trends were identified using 12 

changes in range size, hunting bag and capture statistics. We also reviewed the current 13 

situation of mink farming in the different European countries and identified population 14 

control schemes. The American mink is now widespread in The Baltic states, France, 15 

Germany, Iceland, Ireland, Poland, Scandinavia, Spain, and the United Kingdom. The 16 

species is reported absent from some areas of the United Kingdom, Iceland, and 17 

Norway. Data is deficient from several other countries, mainly in south-eastern 18 

Europe. These findings imply that during the last decade, the species has continued to 19 

spread across the continent, up to more than 13% in some countries. Our effort to 20 

collect and harmonize data across international borders highlights information gaps 21 

and heterogeneity in data quality. Monitoring efforts and data collection should be 22 

intensified in south-eastern Europe to improve data on the current distribution of this 23 

invasive species. Risk assessment and risk management policies would benefit from 24 

topical data on the species. This requires coordinated population monitoring of this 25 

species of conservation and zoonotic health concern. For effective control at 26 

continental level, objectives for American mink management should be approached 27 

across international borders. 28 

KEY WORDS: Mustela vison, distribution, invasive species, Europe, risk assessment, 29 

species control 30 

  31 
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Introduction 32 

According to the Inventory of alien invasive species in Europe (Genovesi et al. 2009), 33 

there are 64 Invasive Non Native mammal Species (INNS) in Europe, which have a 34 

marked ecological and economic impact (Keller et al. 2011). One of these invasives is 35 

the American mink (Neogale vison, formerly Neovison vison and Mustela vison), a 36 

mustelid carnivore introduced to Europe from North America during the 1920s for fur 37 

farming (Long 2003). Shortly after its introduction, American mink escaped from fur 38 

farms, either due to poor housing facilities or through deliberate releases by activists, 39 

and established in the wild (Palazón & Ruiz-Olmo 1997, Macdonald & Harrington 40 

2003).  41 

There is substantial resource competition between the American mink and native 42 

riparian predators, such as the Eurasian otter (Lutra lutra), the polecat (Mustela 43 

putorius), and the European mink (Mustela lutreola), a species that is now considered 44 

Critically Endangered by the IUCN (Maran et a. 2016). Although the species have 45 

different ecological characteristics, competition for food has led to a decrease in native 46 

populations of other mustelids when territories were colonized by the American mink 47 

(Macdonald & Harrington 2003, Barrientos 2015). The main reason for this has been 48 

identified with competition and intra-guild aggression (Tumanov 1996, Sidorovich 49 

2001, Põdra et al. 2013, Mathews et al. 2018).  50 

American mink also affects aquatic and semi‐aquatic vertebrates, through predation 51 

on native prey. As stated in the ecological naivety hypothesis, the largest impacts occur 52 

in systems where no phylogenetically or functionally similar species exist  (Enders et al. 53 

2020). Water and sea birds are among the most seriously impacted, as evidenced by 54 

research conducted in Finland (REF?), but also mammals such as the water vole 55 

(Arvicola amphibius) (Macdonald & Harrington 2003, Barros et al. 2016, Brzeziński et 56 

al. 2020), and rare endemic mammals with restricted ranges, such as the Pyrenean 57 

desman (Galemys pyrenaicus) (Biffi et al. 2016).  58 

Moreover, American mink often invades high‐quality sites, such as wetlands that are 59 

important breeding grounds for water birds (Brzeziński et al. 2020). The species is 60 

currently regarded as an invasive alien species (IAS). Considering its potential impacts 61 

on biodiversity (Bouroș et al. 2016), the species was proposed for inclusion on the list 62 

of IAS of Union Concern, the IAS Regulation (EU1143/2014) (Bonesi & Palazón 2007, 63 

Reynolds 2009, Zuberogoitia et al. 2018), but was ultimately not added (Zuberogoitia 64 

et al. 2018, European Commission 2019, Harrington et al. 2021).  65 

American mink is known to play a role in the transmission of several pathogens in 66 

Eurasia, such as the Aleutian Mink Disease virus (Jensen et al. 2012, Knuuttila 2015, 67 

Leimann et al. 2015, Mañas et al. 2016), distemper, Aujeszky and rabies virus 68 

(Yamaguchi & Macdonald, 2001), and parasites including the zoonotic Trichinella 69 

(Hurníková et al. 2016, Martínez-Rondán et al. 2017, Nugaraitė et al. 2019). Free 70 
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ranging populations can transmit pathogens to susceptible hosts, especially other 71 

mustelids. Recently, captive minks were found capable of hosting and transmitting 72 

SARS-Cov-2 virus back to humans, resulting in changes in the viral spike protein that 73 

affect the immune response in humans (European Centre for Disease Prevention and 74 

Control 2020; Koopmans 2020, Larsen & Paludan 2020, Rambaut et al. 2020, but see 75 

van Dorp et al. 2020, Devaux et al. 2021). The novel SARS-CoV-2 virus was transmitted 76 

from humans to the American mink in Dutch and Danish mink farms (Koopmans 2020, 77 

Munnink et al. 2020, Oreshkova et al. 2020, van Dorp et al. 2020). After that, many 78 

other outbreaks appeared in the United Kingdom, Spain, USA, and Sweden, amongst 79 

others (European Centre for Disease Prevention and Control 2020, Rambaut et al. 80 

2020). A recent note confirmed the presence of SARS-CoV-2 in a feral American mink 81 

in Utah (https://promedmail.org/promed-post/?id=20201213.8015608). Susceptibility 82 

of the American mink to the virus could facilitate the transmission of SARS-CoV-2 in 83 

feral populations, creating potentially dangerous wildlife reservoirs (Harrington et al. 84 

2021). 85 

Many European countries have control policies and eradication campaigns focused on 86 

the American mink. Due to continued escapes and re-invasions, however, complete 87 

eradication is difficult to achieve (Fraser et al. 2017). Only local eradication campaigns, 88 

mostly on islands, have been successful (Robertson et al. 2017, DIISE 2018, Global 89 

Invasive Species Database 2021). Updating the current distribution of feral American 90 

mink populations at a European level with the highest possible resolution is a 91 

necessary precursor to managing this invasive species and resolving the potential 92 

conflicts in which the species is implicated (e.g. Macdonald & Harrington 2003). 93 

Additionally, the risk assessment of the introduction, entry into the wild, 94 

establishment, spread and impact on other species, including on humans as a disease 95 

host, requires high-resolution spatial data (raw or model projections), and, if possible, 96 

abundance estimations (baseline data; EFSA and ECDC et al. 2021). 97 

The last assessment of the status of the species in Europe was carried out by Bonesi & 98 

Palazón (2007). They reported a wide species distribution at continental scale and 99 

highlighted a limited knowledge about its distribution and status. In this context, and 100 

bearing in mind the invasiveness of the species, the aims of this study were: (i) to 101 

assess the current distribution of the American mink in Europe at the highest possible 102 

spatial resolution; (ii) to assess the tren4rds in distribution since the last published 103 

account (Bonesi & Palazón 2007) and explore its correlations with the presence of 104 

mink farms and/or feral American mink control policies in each country; and, (iii) to 105 

make recommendations to close information gaps and homogenize current and future 106 

monitoring schemes. 107 

Methods 108 

Data collection 109 

https://promedmail.org/promed-post/?id=20201213.8015608
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The area considered is the whole European continent, including the mainland and 110 

larger islands. Data collection included three sources: (i) a download of observations 111 

from the Global Biodiversity Information Facility, (ii) a literature search about 112 

American mink presence and distribution in Europe, and (iii)  data collected through a 113 

survey within the ENETWILD consortium network (www.enetwild.com), national 114 

wildlife institutes and respective ministries. 115 

The GBIF observations were downloaded using Neovison vison and Mustela vison as 116 

species filter with the rgbif package (Chamberlain & Boettiger, 2017) from 2000 to 117 

2021 (Appendix S2 for citations). 118 

The literature search was performed using the main scientific online libraries, namely 119 

Pubmed, Web of Science, and Scopus, during April and May 2021. Keywords algorithm 120 

was: “Neovison vison” OR “Mustela vison” AND “Europe” AND “presence”, filtering the 121 

period since 2000. The new nomenclature (Neogale vison) was introduced in July 2021, 122 

later than this search was performed. A further search was performed adding one by 123 

one the European countries in the search algorithm. For each article, the geographic 124 

scale, the period considered, the type of presence data (only presence, density, count), 125 

and the method of gathering the information (trapping, roadkill, survey, camera 126 

trapping, literature search) was noted. Literature outputs were recorded into two 127 

groups. The first one included publications that confirmed presence of the American 128 

mink, but did not provide a geographical reference with sufficient resolution to be 129 

useful to our mapping purposes. The second one included, in addition, publications 130 

that provided coordinate points of captures/findings, or confirmed absence in 131 

concrete areas of small resolution. Such data were included in our databases for map 132 

creation. 133 

The data collection was carried out sending a formal data request letter to each data 134 

provider, in which they were asked for data on presence (meaning hunting bags, 135 

captures, direct or indirect observations), absence and/or data on density or 136 

abundance. A template with standardized reporting fields compatible with Darwin 137 

Core standards (available on ENETWILD website, 138 

https://enetwild.com/2018/07/30/release-model-collect-data-on-wild-boar-139 

distribution-and-abundance-europe/) was provided in the request. Data were 140 

requested at the best possible spatiotemporal resolution and starting from 2000. Only 141 

data with coordinate uncertainty less or equal to 10,000 meters, which presented at 142 

least the recording year and coordinates were considered for mapping. Furthermore, 143 

for countries that provided hunting bag or capture data, we asked: (i) if population 144 

management had been implemented in the last decade; (ii) the management methods 145 

used (trapping or hunting); (iii) if the control effort had been increasing, decreasing, 146 

stable, or variable (with peaks); and (iv) in case of a variable trend, a free text answer 147 

was available to indicate when and which were the peaks (e.g. LIFE programs). In 148 

http://www.enetwild.com/
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addition, information was gathered on: (i) the presence and number of mink farms 149 

and, if applicable, (ii) ban year and law, (iii) management actions and plans.  150 

All representable data coming from data providers, GBIF download and literature were 151 

standardized according to the wildlife monitoring core standard, a version of the 152 

Darwin Core standard (Valentin S, Jaroszynska F, Body G :  153 

https://github.com/fja062/WLDM.standardisation; ENETWILD consortium et al. 2020; 154 

https://enetwild.com/2018/07/30/release-model-collect-data-on-wild-boar-155 

distribution-and-abundance-europe/).  156 

Creation of maps  157 

The compiled data corresponded to regional areas (polygon layer) and 158 

coordinates (point layer). A buffer of the size of coordinate uncertainty of the data 159 

(point layer) was used, when available, to have a more realistic delimitation of the 160 

presence or absence of the species. Layers were transformed into the coordinate 161 

reference standard for Europe, ETRS-LAEA (EPGS: 3035). Data standardization, data 162 

compilation and data management used WLDM (Body et al. 2020), tidyverse 1.3.0 163 

(Wickham et al. 2019) and sf 0.9-7 (Pebesma & Bivand 2018) packages with R 4.0.4 (R 164 

Core Team 2021). Numeric information was grouped and translated into 165 

presence/absence/information unavailable in each cell in the European 10x10km grid 166 

(https://www.eea.europa.eu/data-and-maps/data/eea-reference-grids-2) using ArcGIS 167 

v10.7 (ESRI, 2019). Absence data were accepted only when the recording method 168 

actually allowed them to be distinguished from no data.  169 

From the standardized gridded data, we created four maps (i-iv). presence and 170 

absence of the American mink, as areas where the species was reported present or 171 

absent, was represented for decade (i) 2001-2010 and (ii) 2011-2020. Time 172 

aggregation was made to standardize temporal resolution among databases. Where 173 

information was missing, graphic reference to the status reported in Bonesi and 174 

Palazón (2007) was added to the map of the first decade. Changes in presence of the 175 

species were mapped (iii) for countries that provided data at the same spatial 176 

resolution for both decades: we included Belarus, Belgium, Denmark, France, 177 

Germany, Greece, Ireland, Italy, Latvia, Portugal, Slovakia, Spain, The Netherlands, 178 

United Kingdom and Ukraine. Finally, the percentage occupancy was calculated, to 179 

create a map (iv) comparable to that of Bonesi and Palazón (2007). 180 

Data analysis 181 

We standardized the area of occupancy using the surface area of the country 182 

calculated from the NUT0 layer of the EEA (https://www.eea.europa.eu/data-and-183 

maps/data/eea-reference-grids-2). To compare the data we collected to the 184 

distribution obtained by Bonesi and Palazón (2007), a minimum convex hull (MCH) 185 

with 95% percentile of all 10x10 grid reported presence data was developed per 186 

https://www.eea.europa.eu/data-and-maps/data/eea-reference-grids-2
https://www.eea.europa.eu/data-and-maps/data/eea-reference-grids-2
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country (excluding marine areas from the MCH) to determine the extent of the 187 

American mink distribution in each country. This calculation was performed with the 188 

adehabitat R package (Calenge 2006). Only data with good spatial resolution were 189 

considered; therefore, data expressed by administrative polygon unit as NUT0, NUT1, 190 

NUT2 were excluded, as well as hunting management unit of Finland. Countries were 191 

then classified using the same categories as in Bonesi and Palazón (2007): not 192 

reported, not reproductive (either not established or sporadic), occupancy <10% 193 

(localized in a few areas), 10-50% (widely distributed, but less than 50%), >50% and 194 

data not available. In addition, we identified countries where the data did not allow 195 

the percentage of the occupancy to be calculated. 196 

For countries that provided hunting bags or records of captures from consistent 197 

trapping programs, a hunting bag/capture index (called Variability Index, VI) was 198 

calculated as the mean of the variation from one year to the next: 199 

𝑉𝐼 = (
𝑌𝑖+1−𝑌𝑖

𝑌𝑖
)/𝑛  (Eq.1) 200 

Where Yi was the total hunting bag or number of captures for the first year, and Yi+1 201 

total hunting bag or number of captures, for the following year. This information 202 

allowed us to represent the trend of the hunting bags or captures numerically. In the 203 

same way, a Farm Index, representing changes in the abundance of fur farms, was 204 

calculated. To test relationships among the extent of the area occupied, the Variability 205 

Index and the Farm Index, we used Kendall’s Tau-b tests performed in R (R Core Team 206 

2021). We expected i) a positive relationship between Variability Index and extentii) a 207 

negative relationship between Farm Index and extent, as a tendency to close farms 208 

would lead to fewer escapes and therefore a lower occupancy; iii) a negative 209 

relationship between Farm Index and extent, leading the closure of fur farms to less 210 

escapes/releases. 211 

Results 212 

We found that since Bonesi and Palazón (2007), the only publication summarising the 213 

information on American mink at a continental scale was the risk assessment for the 214 

European Union published by Bouroș et al. (2016, then updated in 2018) within the 215 

framework of the EU IAS Regulation. Further publications were more geographically 216 

constrained, and it was possible to collect further literature information for 16 217 

countries,  (Table 1).  218 

Following our systematic data request, all European Member States, except Bulgaria 219 

and Croatia, provided data, plus Belarus, Norway, Iceland, Russia, Switzerland, the 220 

United Kingdom, and Ukraine provided data, dispersed across 34 databases (metadata 221 

reported in Appendix S1). Those also include publications, as previously mentioned. 222 

Four countries (Hungary, Serbia, Slovenia, and Switzerland) reported the absence of 223 

feral American mink on their territories. In Luxembourg, there was only a record of a 224 
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dead animal in 2013, which was the only American mink reported in the country since 225 

1993. For most countries, more than one database was provided. Timespan was not 226 

equal for every country and information about some years was missing. This was the 227 

case for Austria, for which we only had data of 2016, and Italy and Romania, for which 228 

we had specific reports of surveillance works. Spatial resolution was also very different 229 

(see Figure 1 and 2), although most of the countries provided a fine resolution (hunting 230 

grounds, municipalities, county, points, or grids), data from Germany, Austria and 231 

Czech Republic was provided at a lower resolution. Hunting bags or capture statistics 232 

of national-range systematic trapping were available for 12 countries. Many of the 233 

observation data (dead, alive or sign of presence) were centralized from national 234 

entities: this was the case for Ireland, the NBN Atlas in the United Kingdom, The 235 

Netherlands, Belgium, and France. GBIF data was available for most countries, for a 236 

total of 171 databases (Appendix S2). All data was incorporated in the mapping 237 

process. 238 

Distribution maps 239 

American mink were widespread in the Baltic States, Germany, Great Britain, and 240 

Scandinavia, and is now also widespread in France, Ireland, Iceland, Poland, and Spain 241 

(Figure 3 and 4). In the North, its absence is reported in a few areas of Ireland and 242 

Norway, while in continental Europe its absence is mainly reported in the southern 243 

part. However, data are still lacking for the south-eastern part of the continent.   244 

Changes between the two decades, outlined from our data, were quantifiable only for 245 

the ten countries that provided data at the same resolution for both periods (Figure 5). 246 

Compared with Bonesi and Palazón’s map (Figure 6), only Portugal shows a decrease in 247 

the extent of occurrence of American mink on its territory. Despite this, a decrease of 248 

reports of the presence of the species is evident in Norway, Southern Germany, and 249 

some parts of France (Figure 7). Nine countries showed higher percentage occupancy 250 

compared to Bonesi and Palazón’s map. Despite this, our collated data show a 251 

decrease in the area occupied in France and Sweden, albeit insufficient to change 252 

category. Thirteen countries have maintained the same category as in Bonesi and 253 

Palazón’s map. Our collated data highlighted an increase in the United Kingdom and a 254 

decrease in Belgium, which is believed not to have a self-sustaining population. Finally, 255 

information on four new countries was added: Luxembourg (not reported), Romania 256 

(not reproducing), European parts of Russia (spreading, 10-50%), Serbia (absent), and 257 

Ukraine (not reproducing). 258 

Temporal trends in hunting bag 259 

Out of the twelve countries that reported hunting bag data, Czech Republic, Denmark, 260 

Estonia, Finland, Lithuania, Poland and Sweden showed on average a negative annual 261 

trend in American mink hunting bags/captures. Finland, Latvia, and Spain showed 262 

yearly fluctuations in hunting bag despite the decreasing Variability Index. Iceland is 263 
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the only country that consistently increased its hunting bags over time (Appendix S3). 264 

The hunting Variability Index is also negative for most countries (Table 2). Some 265 

countries (Denmark, Germany, Norway, Spain, and Sweden) have or have had a 266 

targeted control plan, while some others (Czech Republic, Iceland) only rely on specific 267 

hunting policies on the species. Farm year index showed that despite a negative trend 268 

in fur farming (except for Norway), the species is still widespread in all countries with 269 

many of them being invaded entirely (Table 2). 270 

We found that control programs were being implemented in all countries except the 271 

Czech Republic, where hunting is opportunistic. All control programs involved both 272 

hunting and trapping and the effort trend of control programs was either constant 273 

(Poland, Latvia, Iceland) or variable (Sweden). Kendall Tau-b test did not give a 274 

significant correlation among the three parameters: tau for correlation variability index 275 

 ̴ area extent is -0.016 (p = 0.9448, N = 12), tau for correlation variability index   f̴arm 276 

index is 0.254 (p = 0.2651, N = 12), tau for correlation farm index   ̴area extent is 0.094 277 

(p = 0.677, N = 12). 278 

Based on data providers’ comments, literature search and internet search, we 279 

estimate that mink fur farming is banned in thirteen out of 40 countries. It is still legal 280 

and active in twenty-four countries, and eleven countries are either discussing a ban or 281 

have planned a ban in the coming years (Figure 8, Appendix S4). Six countries clearly 282 

stated that they have no control, fourteen have some forms of control (mostly local-283 

scale), and five rely only on the hunting plan. 284 

Discussion 285 

Since the review of Bonesi and Palazón (2007), little new information on the presence 286 

and distribution of the American mink in Europe became available. Bouroș et al. (2016) 287 

added some information in a risk assessment for the European Union, yet only at 288 

country level and based on older literature rather than updated data. Further 289 

publications give an even more fragmented picture (e.g., Poledník et al. 2016, Kopij 290 

2017, Koshev 2019): robust data are available for few European countries (e.g., Léger 291 

2018, Harrington et al. 2020, Baudach et al. 2021), but an updated overview for the 292 

continent has been lacking. We synthesized available information for all of Europe, 293 

showing an increase in the extent of distribution of this invasive species, with 294 

important ecological, economic, and social impacts.  295 

Need for harmonized data 296 

A general issue emerging from our coordinated data collection effort was the lack of 297 

quality and comparability of available data across countries. This required a 298 

considerable effort in standardization, evident for basic occurrence data but even 299 

more for data on management. This case of bringing together and having to 300 

standardize the different data types, illustrates the need for harmonized collection of 301 
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baseline data in Europe for integrated wildlife monitoring, risk assessment and 302 

management evaluation (e.g., ENETWILD consortium et al. 2020). Although all data 303 

types were valuable to map the distribution of the American mink, they would not all 304 

be useful to estimate abundance or perform spatial modelling. 305 

Hunting bag statistics have potential as reliable quantitative data, if they are 306 

systematically collected following standardized protocols (Teysseyre 2005, ENETWILD 307 

consortium et al. 2020). For the American mink, specifically, two issues arise from 308 

hunting bag data. First, not all countries can provide hunting bags for this species and, 309 

where they are available (such as in Germany), they are not always a reliable proxy of 310 

population size, due to trapping restrictions that decrease the probability of capture. 311 

Second, the absence of data on hunting/trapping effort undermines comparability in 312 

trend analyses (Mcdonald & Harris 1999, ENETWILD consortium et al. 2018): changes 313 

in the number of hunted American mink might only reflect changes in hunting effort or 314 

mink activity, rather than changes in population size.  315 

Organized monitoring programmes can provide validated observations that are 316 

systematically gathered across a given area. Several monitoring programs have been 317 

performed for invasive alien species (Roy et al. 2009, Fraser et al. 2017, Maillard et al. 318 

2020) and observation data is usually centralized in national institutes. However, 319 

schemes do not usually cover the entire country and data are seldom representative. 320 

Most available data consist of opportunistic observations that are often gathered by 321 

citizen science initiatives. Several of these systems (e.g., iRecord, iNaturalist, 322 

iMammalia, waarnemingen.be) also have good data validation procedures in place 323 

(Adriaens et al. 2021, Prys-Jones et al. in press). Such data are useful to determine 324 

presence and distribution extent of the American mink, as well as other ecological 325 

parameters, and    to develop response actions, yet they are subject to temporal, 326 

spatial and reporting biases (Boakes et al. 2010, Beck et al. 2014). Although such data 327 

mostly do not allow differentiation between casual occurrences and established 328 

populations of American mink, nor are they useful for quantitative population analysis, 329 

they can be used to perform occupancy modelling and to draft presence-only species 330 

distribution modelling. 331 

A more coordinated approach towards data collection on occurrence and management 332 

of American mink would increase quality, availability, and usefulness of the data for 333 

defining strategies to control or eradicate this invasive species. As American mink 334 

naturally disperse across the borders of many countries (Bonesi and Palazón 2007, A. 335 

Kranz, personal communication), these data need to be as accessible and open as 336 

possible. Data aggregators like GBIF have an important role to play in this but there are 337 

data publication gaps, as our collation of data illustrated. Such gaps are also evident in 338 

other invasive alien species and can only be closed by fostering a culture of open data 339 

publication by researchers and control operators (Groom et al. 2015). A particular 340 

issue is the quality of reporting on hunting statistics: lacking effort, data lose value for 341 
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modelling and quantitative risk analysis. To improve the situation, governments and 342 

European institutions could provide guidance on minimum reporting standards for 343 

data on management (hunting, trapping) and the design of structured monitoring 344 

schemes. Likewise, the EU IAS Regulation (1143/2014) obliges Member States to 345 

report on the management of Union List IAS every six years. The standard reporting 346 

sheet asks for information on the management methods used, their effectiveness and 347 

any non-target effects on the environment. This requires standardized reporting on 348 

management (effort, results, non-target impact) despite the species-specific nature of 349 

control efforts.  350 

Moreover, open data aggregators could tailor their data standards to better capture 351 

essential data on management of invasive species. To this end, building on the 352 

ENETWILD community and experiences, initiatives could be undertaken in 353 

collaboration with data standard organisations (e.g. TDWG for Darwin Core) to explore 354 

minimum reporting standards for wildlife management operations and to discuss how 355 

these can be transformed to machine readable standards. Also, improving structured 356 

monitoring programs, with physical or photographic captures and related capture 357 

effort, (e.g. MammalWeb camera trapping data: https://www.mammalweb.org/, 358 

Agouti wildlife camera-trapping https://www.agouti.eu/, the ENETWILD European 359 

Observatory of Wildlife https://wildlifeobservatory.org/), and increasing Europe-wide 360 

ad hoc reporting of sightings (e.g. iMammalia: https://mammalnet.com/) would be  361 

valuable additions that should be encouraged by relevant organisations, national 362 

governments and European Institutions. 363 

European distribution of the American mink: a decade later 364 

Although many countries have issued bans on fur farming and implemented control 365 

policies, we show that the American mink is still widespread and expanding its range in 366 

Europe. Given gaps in our data collection, the distribution we report here could be 367 

underestimated. In countries with a long tradition in gathering good distribution data, 368 

such as Spain, Ireland, the United Kingdom, or Finland, the expansion of the American 369 

mink in the last decade is obvious, although a slight decline in distribution in the 370 

United Kingdom is reported in literature (Crawley et al. 2020). In Spain, in the United 371 

Kingdom and in Sardinia, the expansion can still be attributed to different nuclei, likely 372 

sites where fur farms were or are active (Spagnesi et al. 2002, Lecis et al. 2008), 373 

although recent data demonstrate that there is now connection among Spanish 374 

populations (Põdra & Gomez 2018).  375 

In most cases, the differences in distribution between the two decades is probably an 376 

artefact caused by increased data availability in recent years: the expansion of the 377 

species should therefore be carefully evaluated and considered together with the 378 

possibility of new populations   due to new introductions or   farm escapes. In north-379 

eastern countries, there is uncertainty regarding the distribution. Mink farming is, 380 

however, traditionally present in these countries and observations are sporadically 381 

https://www.mammalweb.org/
https://www.agouti.eu/
https://wildlifeobservatory.org/
https://mammalnet.com/
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recorded (Horecka 2019, Sidorovich et al. 2020). The lack of data for the Balkan area 382 

could indicate real absence of American mink considering it does not occur in 383 

neighbouring countries and there are several bans on fur farming legislation (Slovenia 384 

Animal Protection Act ZZZiv-UPB3 2013, Republic of North Macedonia Animal 385 

Protection and Welfare 07-3781 2014, Croatia Animal Protection Act 102 2017). 386 

Greece, with its 79 fur farms, is a particular case: since 2010 a consistent number of 387 

feral American mink populate a limited area in northern regions. Its status as an 388 

established population is not confirmed (Adamopoulou & Legakis 2016), but the LIFE 389 

program “ATIAS” aims to contain American mink in the wider regions of western and 390 

central Macedonia (http://lifeatias.gr/). 391 

The case of the United Kingdom is of particular interest: it was one of the first 392 

countries to ban fur farming (https://www.furfreealliance.com/) and it also 393 

implemented one of the most intensive control programs in Europe with mink being 394 

successfully removed from several larger land masses (Robertson et al. 2017, Martin & 395 

Lea 2020). Despite this, the American mink is still widespread and, in some areas, even 396 

spreading within the United Kingdom. Poland is another interesting example, with a 397 

relatively large number of absence cells, despite the fact that it is one of the countries 398 

with the highest number (256) and density (8.19/10,000 km2) of fur farms, where 399 

escapes and deliberate releases probably fostered feral populations (Brzeziński et al. 400 

2019). Moreover, transboundary natural dispersal from eastern countries seems to be 401 

the main reason for population establishment in the country (Horecka 2019). This 402 

could be due to the high resolution of data, in the form of hunting bags, that allow the 403 

identification of areas where the American mink is reported and where it is not. This 404 

underlines the potential of data with better resolution, that allows for more  405 

precise evaluation of the risk of introduction. Our data also highlight the absence of 406 

American mink in the two main Estonian islands, which were two examples of 407 

successful eradication of the species at a local scale (DIISE 2018) 408 

Success and defeat 409 

Eradication of the American mink is notoriously difficult in mainland areas (MAGRAMA 410 

and Tragsatec 2012, Fraser et al. 2017). Although areas where the species ceased to be 411 

reported may be related to data quality, it is noteworthy that those countries did enact 412 

control procedures (Roy et al. 2009, Léger et al. 2018, Martin & Lea 2020). 413 

Our map of collated data is superficially comparable to that produced by Bonesi and 414 

Palazón (2007). However, the earlier map was created from personal communications 415 

with national experts, while ours unified data from more varied sources (hunting bags, 416 

observations and captures). What emerges after the comparison is that the spatial 417 

trend of American mink distribution is increasing, and the percentage of occupied 418 

territory is either increasing or stable in most countries. This is clear, even though data 419 

limitations constrain our ability to estimate rates of change. Closely related to this, 420 

file:///C:/Users/Jonathan/Documents/Artikel%20+%20Bücher/4_in%20Vorbereitung/235.Artikel_Vada%20et%20al_ENETWILD%20mink/(http:/lifeatias.gr/
https://www.furfreealliance.com/
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hunting bag statistics for most countries that provided capture effort showed a 421 

decreasing trend. The more relevant reduction of hunting bags for Sweden, following 422 

an interregional control program begun in 2017 (FAMNA: Förvaltning av Amerikansk 423 

Mink i Botnia-Atlantica Området, Management of American mink in the Botnia-Atlantic 424 

area; https://www.botnia-atlantica.eu/about-the-projects/project-database/famna-425 

forvaltning-av-amerikansk-mink-i-botnia-atlantica-omradet) shows the potential 426 

effectiveness of control. However, the American mink’s population was already 427 

declining before, possibly due to competition with the red fox (Vulpes vulpes; Carlsson 428 

et al. 2010). In Norway, where a control plan is still being operated in coastal areas 429 

(www.miljodirektoratet.no), the hunting bags are increasing. However, in situations 430 

such as in Spain, American mink control projects are often restricted timely and 431 

geographically, and trapping effort vary across years and regions. Drawing strong 432 

conclusions on the link about eradication projects and distribution/densities without a 433 

proper quantitative effort information, would not be possible. 434 

Laws and management 435 

Even before the SARS-CoV-2 crisis, more and more countries had shut down fur farms, 436 

and consequently the number of active farms has strongly decreased. This is due to 437 

government responses, potentially due to anti-fur farming public sentiment (e.g., see 438 

the Fur Free Alliance; https://www.furfreealliance.com). Nonetheless, in general the 439 

American mink population is still expanding in Europe. We see two possible 440 

explanations for this apparent contradiction. First, the fur trade sector has hindered 441 

the inclusion of this species on the list of invasive alien species of EU concern, which 442 

would help governments to improve control and eradication plans (Zuberogoitia et al. 443 

2018). Second and despite recommendations, the closure of a mink farm may coincide 444 

with illegal animal releases into the wild, adding specimens to the feral invasive 445 

population (Bonesi & Palazón, 2007; Brzeziński et al. 2019). Moreover, it is surprising 446 

the negative, although not significant probably due to the small N, relationship 447 

between Farm Index and area of expansion, suggesting that shutting down farms does 448 

not prevent introduction of American minks in nature. Transboundary animal 449 

circulation may be a third hypothesis, as previously mentioned. 450 

With massive closures of fur farms, the debate about the real impact in demographic 451 

terms on the feral population is still open. As an example, Hammershøj et al. (2005) 452 

stated that Danish feral population was probably not yet self-sustained from fur farm 453 

escapes, however Zalewski et al. (2010) remarked that Polish feral population was 454 

already independent from captive animals. This, together with the issue of whether 455 

the geographic barriers are effective to separate American mink populations (Zalewski 456 

et al. 2009), supports the need for collaboration between demographic and genetic 457 

analysis to structure more efficient management actions. 458 

https://www.botnia-atlantica.eu/about-the-projects/project-database/famna-forvaltning-av-amerikansk-mink-i-botnia-atlantica-omradet
https://www.botnia-atlantica.eu/about-the-projects/project-database/famna-forvaltning-av-amerikansk-mink-i-botnia-atlantica-omradet
http://www.miljodirektoratet.no/
https://www.furfreealliance.com/
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Countries differ strongly in their American mink management objectives. Many have 459 

projects aimed at eradication or control, either at a national or local level (Roy et al. 460 

2009, The Norwegian Directorate for Nature Mangement 2011, Fraser et al. 2017, 461 

b.u.r. Emilia Romagna n. 203 of 26.06.2019), yet coordinated approaches aligning 462 

management objectives across countries are currently lacking. This is crucial for 463 

combating an invasive species which spreads through natural dispersal across national 464 

borders (Horecka 2019; Kranz, personal communication) and, in general, for 465 

effectiveness control policies (Santulli et al. 2014). 466 

Conclusions 467 

American mink is a widespread invasive alien species in Europe and its range has 468 

continued to increase over the last decade. The species now ranges from one side of 469 

the continent to the other, and is reported in almost all countries, with only relatively 470 

small mink-free areas confirmed. Its spread is currently unaffected by increasing 471 

closures of fur farms. Evaluating the distribution and population trend is constrained 472 

by the lack of (reliable) data for many countries as well as the heterogeneity in 473 

available data. Large data gaps exist, primarily in eastern (and secondarily in Southern) 474 

Europe. Moreover, hunting bag data are incomplete and reporting on national and 475 

local control plans (captures, observations) is scant. An open attitude towards data 476 

publication and the provision of guidance on minimum standards for reporting on 477 

management data are needed. These are necessary steps for risk assessment and risk 478 

management which, in turn, will provide a foundation for policies aimed at controlling 479 

the ongoing invasion of a non-native species with significant conservation and health 480 

impacts. 481 
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Caption to figures 790 

Figure 1. Spatial resolution and geographical range for information provided as 791 

administrative areas and point coordinates, for decade 2001-2010. 792 

Figure 2. Spatial resolution and geographical range for information provided as 793 

administrative areas and point coordinates, for decade 2011-2020. 794 

Figure 3. American mink distribution in the decade 2001-2010. 795 

Figure 4. American mink distribution in the decade 2011-2020. 796 

Figure 5. On the x-axis, dark grey bars: change in the extent of occurrence (calculated 797 

from the Minimum Convex Hull from our collated data) of American mink from one 798 

decade (2001-2010) to the other (2011-2020) and grey bars: the current (2011-2020) 799 

relative occupancy per country with data. 800 

Figure 6. Updated estimation of extent of occurrence (percentage) in each country 801 

expressed as the categories defined by Bonesi and Palazón (2007). The reference 802 

map from Bonesi and Palazón (2007) is shown in the top right corner. 803 

Figure 7. Changes in the distribution of the American mink between the decades 804 

2000-2010 and 2010-2020, based on collated data of reporting of this species. 805 
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Figure 8. Fur farming legislation in Europe. Countries are coloured by the state of fur 806 

farming (if it is permitted, currently banned, or soon to be banned), with ban year in 807 

the squares and farm numbers in the bubbles. 808 

Tables 809 

Table 1: Literature available per country  810 
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Country 
ID 

Literature with general information in specific areas Literature used for mapping 

Citation Geographic scale Year Presence Method Citation Year Method 

BE 

(Van den Berge, 
2008) 

Flanders, 
northern part 

2008 Present 
Observations, 
captures, roadkills 

   

(Adriaens et al. 
2015) 

Country       

BY 
(Sidorovich et al. 
2020) 

Central-Western 
Belarus 

2018 
41.1-14.9 
ind/100km2 

Census and roadkill    

BG (Koshev, 2019) 
Stara Zagora 
District 

2019 103 
Biosecurity check, 
observations, 
captures, tracks 

   

CZ 
(Poledník et al. 
2016) 

Krkonoše/Giant 
Mountains 

2013 Present 
Census with floating 
rafts 

   

DE 

(Hiery et al. 2013) Country 2013 Present Observations 
(Baudach et al. 
2021) 

2006-2019 Hunting bags 

(Baudach et al. 
2021) 

Country 2021 Present Hunting bags    
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ES 
(Põdra & Gomez, 
2018) 

Country 2012 Present Trapping    

FR  (Léger et al. 2018) Country 2015 Present Surveys    

GB 

(Mathews et al. 
2018) 

Scotland (except 
northern Sc.), 
Wales, England 

2017 Present Literature    

(Harrington et al. 
2020; Martin & Lea 
2020) 

Country 2019 Widespread National surveys    

(Crawley et al. 
2020) 

Country 2019 Declining Observations    

GR      
(Adamopoulou 
and Legakis, 
2016) 

2000-2016 Questionnaire 

IS 
(Stefansson et al. 
2016) 

Country 2015 Increasing Hunting bags    

IT      
(Iordan et al. 
2017) 

2013 Live trapping 

LT 
(Nugaraitė et al. 
2019) 

Country 2017 Present Roadkill    

NL 

(Hollander, 2017) Country 2016 Present Observations    

(Bouwens, 2017) Country 2017 Present Observations    

PL 
(Brzeziński et al. 
2020) 

Country 2019 
7 mink / 100 
trap nights 

Live trapping    
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(Kopij, 2017) Southwest 2017 98 Questionnaire    

RO      

(Ionescu et al. 
2019) 

2015-2018 
Camera and live 
trapping 

(Marinov et al. 
2012) 

2003-2011 
Scat survey, 
camera trapping 

(Hegyeli and 
Kecskés, 2014) 

2007-2012 
Opportunistic 
records 

RU 
(Korablev et al. 
2018) 

Caspic, Balkan 2018 Present Dead animals    

SE 
(Carlsson et al. 
2010) 

Country 2006 Present Hunting bags    

SK 
(Šimková et al. 
2019) 

Country 2019 Present  (Krištofík and 
Danko, 2012) 

2000-2012 
Oportunistic 
records 
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Table 2. Hunting bags of American mink for twelve European countries. Hunting bags 886 

Variability Index (see text for details), extent (% surface area invaded in the decade 887 

2011-2020), Farm Index (see text for details) and results of the questionnaire 888 

submitted about control plans. 889 

Country 
Variability 

Index 
Extent (in %)   Farm Index Control Plan 

Czech R. -0.03 NA -0.33 

No proper control plan, as the 
American mink are culled by hunting 
managers or guards when required 
(e.g., damages) 

Denmark -0.09 98.27 -0.08 
American mink management from 
Danish environmental protection 
agency  

Estonia -0.13 91.90 -0.36 

Hunting allowed all year round. No 
special control program. Effort 
unknown. Successful eradication 
programs were carried out on main 
islands (Saaremaa and Hiiumaa). 

Germany -0.03 79.69 -0.66 

Hunting bags are not a reliable source 
to evaluate fluctuations in American 
mink populations, as i) this species is 
not regulated by the same laws in all 
German states, ii) hunting is not 
extensively practiced, iii) other control 
programs apart from hunting are 
usually performed. 

Finland -0.08 98.24 -0.05 
Successful eradication programs on 
Islands 

Iceland 0.07 99.7 -0.17 

Both hunting and trapping, by bounty 
system. Effort has been constant 
despite population decline since 2000. 
Eradication was attempted in two 
areas of Iceland in 2007-2009. 

Latvia 0.02 99.49 -0.02 
Hunting allowed all year round. No 
special control program. Effort 
unknown 

Lithuania -0.05 99.03 -0.05 
American mink is hunted the whole 
year long, although no trapping or 
specific control plans are reported 

Norway 0.02 73.78 0.10 
Control plan in 2011 (Norwegian 
directorate) and engaging hunters 
(Stien & Hausner 2018). 

Poland -0.12 99.41 -0.10 
Hunting allowed all year round. There 
are some regional programs, 
implemented in small, limited areas. 
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Sweden -0.09 98.27 -0.19 

Control plans that involve both 
trapping and hunting, with a variable 
effort that was implemented with an 
interregional control program of 3 
years, ended January 2020. 

Spain 0.65 62.72 -0.05 

Control programs are coordinated by 
single regions (e.g. Com. Valenciana), 
by national plans (MITECO in 2003) and 
several LIFE projects (LIFE Lutreola 
Spain, IREKIBAI, INSAVEP, DESMANIA) 

 886 


