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Abstract

This Technical Report was prepared in response to a mandate from the European Commission
under Article 31 of Regulation (EC) No 178/2002. The request focused on updating the
literature review from the 2001 report “The Welfare of Animals Kept for Fur Production”
(SCAHAW, 2001), specifically addressing Section 4 (general aspects of carnivore biology—
mink, foxes, and raccoon dog) and Section 5 (general aspects of rodent biology—chinchilla).
Using information obtained from a review of literature, a call for evidence from stakeholders,
field visits and consideration by experts in an EFSA working group, this report reviews the
most up to date information on the species’ biology, production cycles, most common
husbandry systems, including field-tested systems, and farming practices used for the
commercial fur production of the following species: i) American mink (Neogale vison or
Neovison vison, previously classified as Mustela vison), ii) Red fox (Vulpes vulpes, and also
known as 'silver fox"), iii) Arctic fox (Vulpes lagopus, previously classified as Alopex lagopus
and also known as 'blue fox'), iv) Raccoon dog (Nyctereutes procyonoides, also known as
‘finnraccoon’), and v) Chinchilla (Chinchilla lanigera).
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Summary

This technical report was prepared in response to a mandate from the European
Commission under Article 31 of Regulation (EC) No 178/2002. The request focused on
updating the literature review from the 2001 report “The Welfare of Animals Kept for Fur
Production” (SCAHAW, 2001), specifically addressing Section 4 (general aspects of
carnivore biology—mink, foxes, and raccoon dogs) and Section 5 (general aspects of rodent
biology—chinchillas).

To address the mandate, an extensive literature review was conducted, covering scientific
and technical publications from 2000 to 2024. The available scientific and technical
literature was considered by experts in an ad-hoc EFSA working group. A call for evidence
addressing the mandate's questions was conducted via a web-based platform including a
specific questionnaire prepared by the EFSA experts. This technical report details the
approach and results of these activities complemented with experts’ knowledge and group
discussion.

The species considered in this technical report are: i) American mink (Neogale vison or
Neovison vison, previously classified as Mustela vison, ii) Red fox (Vulpes vulpes, and also
known as 'silver fox'), iii) Arctic fox (Vulpes lagopus, previously classified as Alopex lagopus
and also known as 'blue fox'), iv) Raccoon dog (Nyctereutes procyonoides, also known as
‘finnraccoon’), and v) chinchilla (Chinchilla lanigera). Available data show that in 2023
there were around 1,100 active fur farms in the EU producing mink, foxes and raccoon
dogs, with a total animal population of around 7.7 million distributed across these farms.
With regard to chinchilla, the EU produces around 220,000 pelts per year, but no accurate
data are available on either number of farms or animals produced. The EU population of
animals kept for fur production has shown a declining trend over the past years.

The American mink is a mustelid, native to North America, which inhabits a variety of
landscapes, from rivers and wetlands to marshes and coastal habitats. Adult mink are
solitary for most of the year and their home ranges have been reported to be up to almost
2 Km2. They are obligate carnivores, hunting for prey both on land and in water and
consuming a variety of prey items. They have a promiscuous/polygamous mating system,
with breeding controlled by photoperiod and occurring once a year. Females build and
maintain dens and rear the altricial offspring alone until they disperse at around 12 weeks
of age.

The production cycle of farmed mink begins with the ‘premating season’ in January-
February. Breeding typically lasts for approximately 2 weeks in March, with kits born in
April-May and weaned in June-July, when they are 6-10 weeks of age. On-farm Kkilling
(followed by ‘pelting”) takes place following the autumn moulting in November. Kits
typically remain either in sibling groups or male-female sibling pairs after removal of the
dam, until young adults when they are separated and housed individually. The timing of
such separation differs across farms. Mink are typically housed individually by 7 months of
age and as adults. Farmed mink are generally kept in wire mesh cages sheltered by open-
walled sheds, thus exposed to ambient temperatures, and other factors such as lighting,
wind and humidity. Farmed mink have continuous access to a nest box, with variable
amounts of bedding. Various fixed or manipulable items may be provided in cages as
environmental enrichment. Feed consists of a meat-based paste delivered on the mesh top
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of cages. The quantity of feed provided changes through the production cycle, varying from
ad libitum feeding to feed restriction periods. Water is provided via nipple drinkers or bowls.

Foxes kept for fur include two species: the Arctic fox and red fox, including their hybrids.
Differences among the species in biology and production cycle are summarized below.
Husbandry systems and farm practices are common to all fox species, therefore described
only once.

Arctic foxes inhabit the circumpolar and arctic regions of Eurasia, North America,
Greenland, and Iceland. Their habitat includes coastal and inland arctic as well as
mountainous tundra, where they select landscapes with variable topography for their multi-
generational den sites. Arctic foxes are generally solitary outside the breeding season but
may live in breeding pairs. They have a variable home range reported to be from 4 to 125
km? and undertake seasonal migrations but maintain territories during the breeding
season. Arctic foxes have a generalist/opportunistic diet. They are typically socially
monogamous, with biparental care sometimes reported. Mating takes place in March-May,
and cub dispersal typically starts in the early autumn, at around 9 weeks of age. Dispersing
siblings remain associated during their first winter, particularly if female.

Breeding of farmed Arctic foxes occurs in spring, with cubs born in May-June. Weaning
occurs between June and August, when cubs are approximately 7 weeks old. Foxes are
typically killed and pelted in November or December, once the winter coats have
developed. Cubs are typically housed with their siblings, but practices of splitting litters
into pairs or individual housing differ across farms. Reproductive adults of at least 1 year
old are housed individually.

Red foxes have a wide geographical distribution and occupy a variety of habitats, from
woodland to urban areas. Their territories can range up to approximately 1 km?, with
several different dens within the territory, each having multiple entrances, tunnels and
chambers. Red foxes are opportunistic feeders with a varied diet, ranging from hunted
prey to scavenging on carcasses, and also eating vegetable matter. Although solitary
animals, they display flexible social behaviour, and male-female pairs or family groups may
stay together during the mating and breeding period, though maintaining separate
territories. Altricial cubs are born after a gestation period of around 52-53 days, and
gradual weaning and dispersal occur once cubs are approximately 10 weeks old.

The breeding season of farmed red foxes occurs slightly earlier than in arctic foxes, in late
January-March. Cubs are born in April-May and weaning occurs around 8 weeks of age.
Killing and pelting is typically performed in winter (December or January), once the winter
coats have developed. As suckling cubs, red foxes are maintained in groups with their
mother and siblings, and at weaning they are split into individual housing or male-female
sibling pairs. All animals are housed individually upon sexual maturity.

Hybrid foxes are offspring of male red foxes and female Arctic foxes. Crossing these
species is done to obtain various fur types in terms of colour and hair structure. Despite
differences in chromosome numbers, the two species can reproduce successfully. Hybrid
offspring have an intermediate chromosome count and appearance and are sterile (so they
cannot reproduce) and are killed and pelted at around 6 months of age. Natural mating
between the two species is challenging and artificial insemination is the preferred method,
although detailed management descriptions are lacking.
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Farmed foxes are all generally housed in wire mesh cages sheltered by open-walled sheds,
with access to a nest box within the cage or on top of the cage only during late pregnancy
and during lactation. Fox cages may be supplemented with one environmental enrichment
item at any period, such as a wooden block, bone, hay/straw, or some other non-harmful
chewing material. Feed consists of a meat-based paste deposited on the mesh top of cages
or in feed trays. Feed amounts differ across the production cycle, varying from periods of
restricted feeding to ad libitum feeding. Drinking water is provided via nipple drinkers or
bowls.

Raccoon dogs are a canid species native to eastern Asia, found across a range of habitats
but preferring areas densely vegetated near rivers and meadows. Raccoon dog home
ranges can be 9.5 km? or more. Raccoon dogs do not actively defend a territory and are
tolerant towards other individuals of the same species. They use a variety of dens made
by other species and experience a period of winter dormancy where they decrease their
activity levels and can be intermittently dormant. Raccoon dogs have an omnivorous diet,
including small mammals, birds, fish, amphibians, vegetation, and even carrion. Racoon
dogs are monogamous, can live both solitary or in family groups, and display biparental
care of young. Cubs are born after a gestation period of 59-64 days and are self-sustaining
at an age of 4-5 months, with the majority staying in close proximity to their natal habitat
after weaning.

Breeding of farmed raccoon dogs begins in late winter (February-March), with cubs born
in spring (typically May). Offspring are weaned in July-August at 5-9 weeks of age. Killing
and pelting generally takes place in late autumn or early winter, when the winter fur has
matured. After weaning, littermates are split into male-female sibling pairs or kept in
quartet groups and may be transferred to pair or individual housing at 10-11 weeks of age.
The animals are considered subadult by November of their first year when, if not already
housed alone, they are split into single housing. Farmed raccoon dogs are housed in cages
in open-walled sheds, with a wooden nest box provided inside or on top of the cage for
females and their cubs during late pregnancy and during lactation. Environmental
enrichment, including one manipulable object and one shelf or platform, is typically
provided in each cage. Feed is delivered in the form of meat paste on the mesh top of
cages or on feeding trays. Feed amounts differ across the production cycle, including the
period of controlled fattening in Autumn. Drinking water is available via nipple drinkers or
in the form of water, ice, or snow in water bowls.

Chinchillas are a species of rodent endemic to Chile, where they preferentially inhabit
steep, rocky, and dry mountain slopes. They live in extensive burrow systems near streams
with boulders and sparse vegetation. Chinchillas have a generalist folivorous diet. They are
gregarious and social, forming large colonies of over 100 individuals, with a population
density varying from 0.9 to 10.7 individuals per 10,000 m? per colony. In the wild (southern
hemisphere), there are two marked mating periods (in mid-winter and mid-summer).
There is lack of information on reproductive patterns, lactation or weaning process in the
wild.

In farmed chinchillas, the mating season may span the entire year. In the northern
hemisphere, the mating season typically begins in January or February. Continuous
polyoestrous-type cyclical activity is observed in captive breeding settings, with post-
partum oestrus also occurring. Births can occur all year round, but two birth seasons are
typically distinguished in farm practices: from March to August or from September to
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February. Precocial kits are born after a 105-115-day gestation. Weaning occurs at 7-9
weeks of age. Fur is densest and of the highest quality by 8-12 months of age, but killing
and pelting can occur at any point in the year after 7 months of age. Weaned kits are split
into groups of two or three. If females are retained beyond 8 months of age, they are
moved into individual cages in polygamous breeding groups and allowed to begin
interacting with males. Breeding chinchillas are housed in a 1:4, 1:5, or 1:6 male to female
ratio, providing corridors for the male to access the females’ cages for natural mating. Male
access is controlled, though, either by the opening of corridor gates by staff, or by
preventing females’ access to the corridor using neck collars to block them from exiting
their cage so that the male can interact with each of the females at will but not vice versa.
Farmed chinchillas are housed in temperature-controlled buildings under natural or
artificial lighting and kept in solid or wire mesh cages, which may be stacked in rows/tiers.
Sand baths and environmental enrichment items intended to allow animals to chew, jump,
and hide may be provided in cages. Chinchillas are fed a commercial pelletized diet
supplemented with hay or straw. Access to water is maintained by drinking nipples or water
bottles.
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Biology, husbandry systems and practices for fur animals V“

1. Introduction

EFSA was requested by the European Commission to provide an independent view on the
welfare of animals (American mink, red and Arctic foxes, raccoon dogs and chinchillas) that
are reared for fur in the EU. The resultant scientific opinion was requested to be provided in
two separate publications: one with the description of the biology and current husbandry
systems and practices to keep these species (Art. 31), and another with the welfare
assessment, that is, an evaluation of the impact of such systems and practices on the welfare
of the species mentioned above (Art. 29). The present document corresponds to the Art. 31
publication.

1.1. Background and terms of reference as provided by the requestor
1.1.1.Background

On 14 June 2023, the successful European Citizens’ Initiative (ECI) “Fur free Europe” was
submitted to the Commission inviting it to prohibit by law, throughout the Union, the:

e keeping and killing of animals for the sole or main purpose of fur production;

e placement of farmed animal fur, and products containing such fur, on the EU market.

e main arguments to ban fur farming and the farmed fur products invoked by the
organizers of the ECI relate to the practice itself which they consider to be:

e unethical - the complex behavioural needs of wild animal species, such as foxes and
mink, cannot be met in fur farms;

e unsafe — fur animals pose risks to animal and human health, new variants of the SARS-
CoV-2 virus were found to have been transmitted to humans from animals;

e unsustainable - significant environmental impact (dressing (cleaned, softened,
stretched, etc.) and dyeing of fur involves the use of toxic chemicals) and it poses a
serious threat to native biodiversity.

There is currently no specific EU animal welfare legislation covering animals kept for fur
production, but they are covered by Directive 98/58/EC!.

In accordance with the Farm to Fork Strategy, published on 20 May 2020, the Commission is
working on the revision of the EU animal welfare legislation.

In 2001, the Scientific Committee on Animal Health and Animal Welfare of the European
Commission (SCAHAW), published a report on “The welfare of animals kept for fur
production”.

There are no previous EFSA opinions on the welfare of animals kept for fur production.

Against this background, the Commission would like to request the EFSA to review the
available scientific publications and other sources to provide a sound scientific basis for the
Commission to consider the necessary follow-up to the ECI “Fur free Europe” and whether

1 Council Directive 98/58/EC of 20t July 1998 concerning the protection of animals kept for farming purposes. 0J L
221, 8.8.1998, p. 23.
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specific legislation on fur animals would be needed or whether the farming of fur animals (or
some species of fur animals) should be phased out.

This request is about the protection of animals kept for fur production (mink, foxes, raccoon
dogs and chinchillas). The assessment of welfare during killing is not in the scope of this
request.

1.1.2.Terms of Reference

The Commission therefore considers opportune to request EFSA to give an independent view
on the protection of animals kept for fur production:

e Mink,

e Foxes,

e Raccoon dogs,
e Chinchillas.

The Commission requests EFSA to deliver a technical report in accordance with Article 31 of
Regulation (EC) No 178/20022 for mink, foxes, raccoon dogs and chinchillas:

e TOR 1 a) An update of the literature review of the report “The welfare of animals kept
for fur production” (SCAHAW, 2001), on the relevant topics of sections 4 and 5 (section
4 on general aspects of carnivore biology - foxes, mink and raccoon dogs, and section
5 - general aspects of rodent biology - chinchillas).

e TOR 1 b) A review of the most common husbandry system(s) (including field-tested
systems) and rearing practices for keeping animals for fur production for the species
named above.

The Commission requests EFSA to deliver a scientific opinion in accordance with Article 29 of
Regulation (EC) No 178/2002 for mink, foxes, raccoon dogs and chinchillas:

e TOR 2 a) Identify the most relevant welfare consequences and corresponding hazards
in relation to common husbandry systems and practices for fur production.

e TOR 2 b) For the most relevant welfare consequences (maximum 5), assess whether
the welfare consequences identified above can be prevented or substantially mitigated
under current farming conditions or other field-tested farming systems. The welfare
assessment will be focused on the welfare consequences considered highly relevant in
a certain animal category.

1.1.3.Interpretation of the Terms of Reference

This Technical Report aims at addressing the terms of reference (ToRs) 1a and 1b of the
mandate relevant to the scientific and technical assistance in accordance with Article 31 of
Regulation (EC) No 178/2002 (see section 1.1.2 Terms of reference).

2 Regulation (EC) No 178/2002 of the European Parliament and of the Council of 28™ January 2002 laying down the
general principles and requirements of food law, establishing the European Food Safety Authority and laying down
procedures in matters of food safety. OJ L 31, 1.2.2002, p. 1-24.
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Response to the ToR2a and ToR2b of the mandate of fur production, was instead addressed
in the Scientific Opinion on the welfare of animals kept for fur production (EFSA AHAW Panel,
2025).

In ToR la EFSA was requested to update sections 4 and 5 of the SCAHAW (2001) report
(“General aspects of carnivore and rodent biology”) for the species mink, foxes, raccoon dog
and chinchilla with up-to-date information and scientific evidence.

ToR 1b requires to review information on the most common husbandry systems (including
field-tested systems) and rearing practices currently in place for the keeping of the above-
mentioned animals for fur production. “Field-tested systems” are defined as husbandry
systems and practices complete and verified in commercial fur farming in the EU, at the time
of writing this technical report, and not older than 10 years.

As mentioned in the mandate background, this is the first mandate in EFSA requesting the
assessment of the welfare of animals kept for fur production. For this reason, this technical
report uses as a starting point a report from 2001 published by the Scientific Committee on
Animal Health and Animal Welfare from the European Commission (SCAHAW, 2001), which
describes the general biology and ecology of these animals as well as the husbandry systems
used to rear fur animals at the time of the report.

The species being considered in this technical report are: i) American mink (Neogale vison or
Neovison vison, previously classified as Mustela vison, ii) Red fox (Vulpes vulpes, also known
as 'silver fox'), iii) Arctic fox (Vulpes lagopus, previously classified as Alopex lagopus and also
known as 'blue fox'), iv) Raccoon dog (Nyctereutes procyonoides, also known as
‘finnraccoon’), and v) Chinchilla (Chinchilla lanigera).

For all the species, it was decided to use one common name. In foxes, the common name is
"red fox" in taxonomy, but in the fur industry and sometimes in the literature, individuals of
this species are referred to as "silver foxes," as this is the predominant colour morph selected
for fur production. However, since many other colour morphs exist within the same species,
it was decided to use the common name to make it clear that the species is considered
independently from the colour morph. The same applies to the Arctic fox, which is often
referred to as "blue fox" in the fur industry, although other colour morphs also occur.

Any mink, foxes, raccoon dogs, and chinchillas kept specifically for research, as companion
animals or for hobby purposes, gaming, hunting or in zoos are not in the scope of the
mandate, and therefore will not be assessed in this technical report.

Production phases such as transport and killing are out of the scope of this mandate, as are
disease outbreaks and One-Health considerations.

Wild animals are not within the scope of this mandate; however, some consideration on the
wild conspecifics is included in Sections 3.2.1, 3.3.1, 3.3.1.1., 3.3.2.1., 3.4.1 and 3.5.1 for
the purpose of describing animal biology in the context of this technical report and in response
to the ToRla of this mandate. Assessment of environmental impact of wild, farmed or
escaped/feral mink, foxes, raccoon dogs and chinchillas are out of the scope of this mandate.

The list of animal categories and their definition is reported in Table 1.
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Table 1: Summary of the categories of animals involved in fur production as referred to in the
Scientific Opinion and in this Technical Report, with indication of the production purposes.

Animal category Definition

Includes adult or subadult males kept for breeding (natural mating and/or

Male breeders e S
artificial insemination).

Adult female

breeders outside Mature female before first pregnancy, female after weaning her kits/cubs
the breeding and before a new pregnancy.
period

Pregnant females Gravid female.
Lactating females Female breeder between parturition and the weaning of her kits/cubs.
Suckling kits/cubs Kits/cubs from birth to weaning.

Juveniles Weaned kits/cubs after separation from the mother and until age of pelting

2. Data and Methodologies

This report follows the protocol detailed in the methodological guidance that was developed
by the EFSA AHAW Panel to deal with mandates in the context of the Farm to Fork strategy
revision (EFSA AHAW Panel, 2022).

According to the protocol, EFSA translated the assessment questions listed in the mandate
for Art. 31 (see ToR1la and ToR1b in 1.1.2) into more specific sub-questions. Table 2 shows
an overview of the sub-questions for the two ToRs of the mandate. Per each sub-question,
the aim and the methodological approach are defined. Overall, to address the sub-questions,
the data obtained from the literature were complemented by information provided by
stakeholders (see Sections 2.1 and 2.2) and further reviewed and complemented by the EFSA
experts (see Section 2.1.3).

Table 2: Overview of translation of the Terms of references (ToRs) of the mandate assessment
questions into sub-questions

Assessment Questions Sub-questions
Translation of the mandate ToRs

ToR1la Describe carnivore 1. Identify the most updated 2. Describe biology of American
and rodent biology in information on the biology of the mink, red and Arctic foxes,
relation to American relevant carnivore and rodent raccoon dog and chinchilla
mink, red and Arctic species after the publication of
foxes, raccoon dog "The welfare of animals kept for
and chinchilla fur  production”  (SCAHAW,

2001), on the relevant topics of
sections 4 and 5
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Assessment Questions Sub-questions

Translation of the mandate ToRs

ToR1b

2.1.

Describe the current

husbandry
systems and
practices

farm

Literature search

Aim: Updated information on
the biology of American mink,
red and Arctic foxes, raccoon

dog and chinchilla are
reviewed.
Approach: literature review,

consultation with stakeholders
via the calls for evidence, and
expert opinion via group
discussion.

Relationship with assessment
question: this sub-question is
necessary for the overall
assessment question requiring
the description of the biology of
the relevant carnivore and
rodent species of this mandate
3. Identify the most common
husbandry systems and farm
practices for American mink,
red and Arctic foxes, raccoon
dog and chinchilla for each
descriptive category.

Aim: Husbandry systems and
farm practices to be considered
in the assessment  are
identified and selected to be
representative of the currently
used systems in the EU.
Approach: literature review,
consultation with stakeholders
via the calls for evidence, and
expert opinion via group
discussion.

Relationship with assessment
question: this sub-question is
necessary for the overall
assessment question requiring
the description of the
husbandry systems.

Aim: All the information on the
biology of American mink, red
and Arctic foxes, raccoon dog and
chinchilla identified and selected
from sub-question 1 are
described narratively.

Approach: review of literature
and information from the calls for
evidence and expert opinion via
group discussion.

Relationship with assessment
question: this corresponds to the
assessment question.

4. Describe the husbandry
systems and farm practices.

Aim: All the husbandry systems
for each descriptive category
identified and selected from sub-
question 1 are  described
narratively.

Approach: review of literature
and information from the calls for
evidence, expert opinion via
group discussion.

Relationship with assessment
question: this corresponds to the
assessment question.

A broad literature search was performed in Scopus (Elsevier) to identify peer-reviewed articles
providing information on American mink, Arctic and red foxes, raccoon dogs, and chinchillas
used for farming in the fur industry, particularly to address the production cycles of fur farms.
Information on hybrid foxes was included in a later stage but the hybrids were not explicitly
included in the literature search.

The search was restricted to articles published between the years 2000 and 2024 (search
conducted in April 2024). Records from the search were documented and screened for
relevance at a later stage, which involved checking article titles, keywords, and abstracts and
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including the articles in the review if considered relevant. Details of the literature search
strategy and number of records retrieved are provided in Appendix A.

Additional articles were occasionally added to the post-screening collection if deemed
relevant. Grey literature was also considered when no scientific literature was found on a
certain topic upon consideration of the EFSA experts.

2.2. Consultation of stakeholders

In line with EFSA commitment to openness and transparency, and in response to the growing
public attention around animal welfare, EFSA engaged with the interested parties throughout
the risk assessment. The engagement with stakeholders was carried out regularly throughout
the mandate.

2.2.1.Stakeholder first meeting

The participatory process on the welfare of animals kept for fur kicked off with the Stakeholder
meeting held in Brussels on the 22" of January 2024, to set the scene for an open and regular
dialogue between EFSA and its stakeholders from the early stages of the risk assessment
process. It fostered a technical dialogue concerning the current evidence and information
sources that could contribute to EFSA's scientific advice on the welfare of animals kept for fur
production.

2.2.2.EFSA network meeting

As a preparatory work, in March 2024 during the annual meeting, EFSA and its Network
subgroups dealing with animal welfare topics (AHAW Network - Animal Welfare topic and
scientific National Contact Points Network for Council Regulation (EC) 1099/2009) presented
the mandate and collected legislative background and field experience by the participants.
The outcome of the discussion is reported in the minutes of the event?.

2.2.3.Call for evidence

To complement literature data, information on the biology of the species, most common
husbandry systems and farm practices used for mink, foxes, raccoon dog and chinchilla, and
welfare protocols was requested by EFSA via four calls for evidence*>%7 carried out from the
15t of March 2024 to the 19t of April 2024.

EFSA launched four public calls for all potentially relevant available evidence (published,
unpublished or newly generated evidence) from interested parties to ensure a comprehensive
assessment of the welfare of American mink, foxes, raccoon dog and chinchilla. The purpose
of these calls for evidence was to offer interested parties (e.g., fur farming operators, national

3https://www.efsa.europa.eu/sites/default/files/2024-04/23rd%20AHAW%20Network%20minutes for%20publication%20%281%29.pdf
4 https://www.efsa.europa.eu/en/call/call-evidence-scientific-opinion-welfare-animals-kept-fur-production-mink

> https://www.efsa.europa.eu/en/call/call-evidence-scientific-opinion-welfare-animals-kept-fur-production-foxes

6 https://www.efsa.europa.eu/en/call/call-evidence-scientific-opinion-welfare-animals-kept-fur-production-raccoon-dogs

7 https://www.efsa.europa.eu/en/call/call-evidence-scientific-opinion-welfare-animals-kept-fur-production-chinchilla
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authorities, research institutions, academia) and/or other stakeholders the opportunity to
submit documented information (published or unpublished) relevant to the welfare of these
animals.

The specific objectives of the calls were:

Specific objective 1: to collect information related to specific aspects of the biology, farm
practices, breeding and reproduction of animals kept for fur production.

Specific objective 2: to collect information on the current housing conditions of animals kept
for fur production during all stages of the production cycle.

Specific objective 3: to seek information on using welfare assessment protocols in animals
kept for fur production. In particular to:

o retrieve information on any protocol used for assessing the welfare of the animals on
farm;

o obtain data available (especially raw or unaggregated) and recorded within the
application of a specific protocol.

For specific objectives 1 and 2, stakeholders were asked to respond to a questionnaire, whereas
for specific objective 3, a technical description of the welfare assessment protocol, along with
raw data in Excel or CSV format and any other relevant information, were requested.

Information was provided via Portalino tool.

2.2.4.Technical Hearing meeting

Stakeholders who have provided relevant data/information were invited to an ad-hoc technical
hearing of the EFSA scientific working group on 17™ of December 2024 when clarification or
additional information have been identified on specific aspects. Additional information was
provided before and after the meeting via Portalino tool upon request on specific aspects.

2.2.5.Field visits

In addition to the above-mentioned activities, to gather further information from the field,
two fact-finding missions were carried out in Poland and Denmark by EFSA. The first mission
in Poland was organized by EC in September 2024, and included visits to Ministries,
Competent Authorities and fur farms. The second visit was organized by the Danish Ministry
of Food Agriculture and Fisheries in October 2024 and included visit to Competent Authorities
and fur farms. EFSA also participated online in a meeting on the welfare of fur animals,
organized within an EC mission in Finland.

2.2.6.Use of the information provided by stakeholders

Information obtained by means of the engagement activities was then revised by EFSA’s
experts and those included in the present report have been cited in the text and published
under Supporting information. Information submitted claiming confidentiality has been
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considered in the welfare assessment when relevant, but will not be published, according to
Transparency Regulation (EU) (2019/1381)8.

This technical report was developed based on information retrieved through literature
searches (see section 2.1) and on information provided by consultation of stakeholders (see
Section 2.2). For the latter, it presents a compilation of information submitted by stakeholders
in response to four public calls for data launched by EFSA®%10.11.12 (see 2,2.3) and to the
technical hearing meeting (see 2.2.4). The data were provided through an open consultation
and reflect a variety of information reported by interested parties concerning the welfare of
American mink, red and Arctic foxes, raccoon dog and chinchilla. The data provided are
hereby presented as received and were not verified or validated by EFSA.

2.3. Experts’ opinion through group discussion

To address ToR-1a and ToR-1b, as explained in Table 2, expert opinion was mainly elicited
via group discussion on the basis of EFSA experts’ own knowledge and the information
retrieved from the available literature and the consultation of stakeholders (see Section 2.1
and 2.3).

2.4. Field visits

In addition to the above-mentioned activities, to gather further information from the field,
two fact-finding missions were carried out in Poland and Denmark by EFSA. The first mission
in Poland was organized by EC in September 2024, and included visits to Ministries,
Competent Authorities and fur farms. The second visit was organized by the Danish Ministry
of Food Agriculture and Fisheries in October 2024 and included visit to Competent Authorities
and fur farms. EFSA also participated online in a meeting on the welfare of fur animals,
organized within an EC mission in Finland.

3. Assessment

3.1. Population of fur animals in EU

The production animals kept for fur production is unevenly spread across EU Member States.
The most recent official data were included in the EC Communication (C/2023/1559)®3 in
2023. Data included in the EC communication have been provided by industry, and EU
Member States (C/2023/1559). The data provided show that between 2022 and 2023 there
were around 1,100 active fur farms in the EU to produce mink, foxes and raccoon dogs, with
a population of approximately 7.7 million animals distributed among them (C/2023/1559). In

8 Regulation (EU) 2019/1381 of the European Parliament and of the Council of 20 June 2019 on the transparency and sustainability
of the EU risk assessment in the food chain and amending Regulations (EC) No 178/2002, (EC) No 1829/2003, (EC) No 1831/2003,
(EC) No 2065/2003, (EC) No 1935/2004, (EC) No 1331/2008, (EC) No 1107/2009, (EU) 2015/2283 and Directive 2001/18/EC (Text
with EEA relevance.) https://op.europa.eu/en/web/eu-law-in-force/bibliographic-details/-/elif-publication/b6394e44-d05f-11e9-b4bf-
0laa75ed71al

9 https://www.efsa.europa.eu/en/call/call-evidence-scientific-opinion-welfare-animals-kept-fur-production-mink

10 https://www.efsa.europa.eu/en/call/call-evidence-scientific-opinion-welfare-animals-kept-fur-production-foxes

11 https://www.efsa.europa.eu/en/call/call-evidence-scientific-opinion-welfare-animals-kept-fur-production-racoon-dogs

12 https://www.efsa.europa.eu/en/call/call-evidence-scientific-opinion-welfare-animals-kept-fur-production-chinchilla
13 Communication from the Commission on the European Citizens’ Initiative (ECI) ‘Fur Free Europe’ (C/2023/1559).
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Table 3, values can be seen specific for the population and farm numbers of American mink,
foxes and raccoon dog across Member States.

Table 3: Number of fur farms and animals produced in EU, specifically mink, foxes, and
raccoon dogs. Based on the available information, countries not listed do not engage in the
farming of these species for fur production. Empty cells indicate that no farms or animals
were identified.

Mink Mink production Fox Fox Raccoon Raccoon
farms farms production dog dog
farms production

2023@ 2022 2023 2023 2022 2023 2022

Bulgaria 1 90,000

Denmark 4 34,044(b)

Finland 157 500,000 365 700,000 60 70,000

Greece 91 1,400,000

Latvia 4 360,000

Lithuania 88 1,160,000

Poland 234 3,400,000 35 30,000 -(© -(©

Romania 2 207,601

Spain 28 450,000

Sweden 19 200,000

Total per 628 7,767,601 400 730,000 60 70,000

species

(a): Source: Fur Europe and Member States (as found in C/2023/1559),

(b): Data obtained from Denmark Central Husbandry Register (2024), data accessed on 2 October 2024:
https://chr.fvst.dk/chri/faces/frontpage

(c): Expert knowledge reports presence of active Raccoon dog farms in Poland for fur production; however, the
number is not available

With regard to chinchilla, according to the same Communication, the EU produces around
220,000 pelts per year, but no accurate data from all MSs are available. Countries keeping
chinchillas in 2023 included: Estonia (4 farms with a total of 231 chinchillas), Denmark (34
farms in 2024, with a total of approximately 25,000 chinchillas)!4, Hungary, Lithuania, Poland
(no information on numbers in the latter 3 countries mentioned), Romania (7 farms with
7,514 chinchillas) and Spain (3 chinchilla farms) (C/2023/1559). Data on 2024 production
were not available at the time of publication of this technical report.

No specific numbers were found for different species of foxes (including their hybrids).
Additionally, raccoon dogs are also raised in Poland, despite the country lacking in the sources
of Table 3 (Dr S. tapinski, Researcher at University of Agriculture in Krakow, communication
in a WG meeting, 2024a).

The population of animals kept for fur production in the EU has been declining over the past
five years. According to the European Commission (2023), several factors have contributed

4 Danish central husbandry register: https://chr.fvst.dk/chri/faces/frontpage [Accessed on 16% September 2024]
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to this downward trend. These include zoonotic risks such as SARS-CoV-2 outbreaks in mink
farms. Other contributing factors are considerations about animal welfare and ethics, as well
as the need to protect biodiversity and native species. These issues are increasingly being
viewed through the lens of the One Health approach, which recognizes the interconnected
health of people, animals, and the environment.

3.2. American mink
3.2.1 Biology

The term ‘mink’ in the text refers to the farmed American mink, not to be confused with the
European mink (Mustela lutreola), a species that is not farmed and is native to parts of Europe.
American mink is a dark brown mustelid, with a characteristic white chin marking. Based on
data collected in 1995-2011, Melero et al. (2012) described morphological characteristics (such
as body length) of established populations of feral American mink in Spain (without knowledge
about involved sub-species) and described sexual dimorphism and body lengths. According to
their results, the body lengths varied from 59-65 cm for males and 46-62 cm for females, with
an additional tail length of 17-21 cm. A Danish study reported an average body length of 45
(September) to 49 cm (at pelting in November) in males (average weight 3,470 g at pelting,
n= 544) and 37 cm (September) to 41 cm (at pelting) in females (average weight 1,868 g at
pelting, n=413) (Villumsen et al., 2019), excluding the tail from the length measurement (note
that all mink in this study were of the white colour type).

The size and shape of (adult) mink tracks are comparable to that from polecats (Mustela
putorius; Bang and Dahlstrom, 2000). On relatively solid floor, the forefoot tracks are 3-3.5
cm long and 2.5-4 cm wide, the hind foot tracks are slightly longer. The tread area of the toes
is approximately 5-7 x 3-4 mm (size estimated from track identification drawings). The stride
length varies from 35-50 cm in loose snow to 50-60 cm on more solid floor (Bang and
Dahlstrém, 2000).

Naturally distributed across most of Canada and the United States, with the exception of
extreme Northern and semi-arid areas (SCAHAW, 2001), mink have established populations
outside their original distribution range through feralization from fur farm escapees in Europe
(Brzezinski and Marzec, 2003; Vada et al., 2023) and South America (e.g., Chile;
Haussermann et al., 2012). Hence, they inhabit a variety of landscapes, from rivers and
wetlands to marshes and coastal habitats, being versatile to switch back and forth between
terrestrial and aquatic habitats. While American mink do not have skeletal adaptations to
water, they possess some soft tissue adaptations, such as slightly webbed feet (webbing size
and shape between that of an otter and a polecat), vasoconstriction in their paws facilitating
heat retention underwater and, unlike fully terrestrial mustelids (such as ferrets), American
mink are better adapted to diving, but less so than otters (e.g., they are less buoyant and
their coat has relatively low insulation properties, reviewed in SCAHAW (2001)). While not
dependent on water to hunt as otters, mink are able to hunt/retrieve prey in water (see below)
and swim as a means of travelling (Harrington et al., 2012).

Regarding their adaptations for terrestrial living, mink typically travel their territories by
walking or employing a bounding gait and have also been reported to climb trees (Lariviere,
1995; Agnvall et al., 2018). Mink can hear sounds up to, at least, 70 kHz (Brandt et al.,
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2013), have a very rapid response to moving objects, and a powerful kill bite, all of them
pointing at opportunistic predation on rodent prey.

Although crepuscular (i.e., they show peaks of activity at dusk and dawn; Schwarzer et al.,
2017), or nocturnal animals, mink may adjust their activity patterns to prey availability and
competition for it (Harrington et al., 2012). Related to dens, mink occupy (but do not build)
several ones within their territories, often located within 10 m from water bodies and used for
resting as well as caching food. As obligate carnivores, mink hunt for prey both on land and
in water, diving quickly in short prey-chases after having spotted vulnerable individuals from
land (Lariviere, 1999; SCAHAW, 2001; Skierczynski et al., 2008; Harrington et al., 2012;
Bagniewska et al., 2015) or nocturnal animals, they may adjust their activity patterns to prey
availability and competition for it (Harrington et al., 2012).

Within their carnivore and scavenger diet, mink are generalists and consume a variety of prey
items: mammals (primarily rodents and lagomorphs), birds (and their eggs), reptiles,
amphibians (which appear least preferred), fish, and invertebrates (mostly crayfish, some
snails) (Lariviere, 1999; Bonesi et al., 2004; Wolff et al., 2015; Kiseleva, 2016). Mink also
adapt their dietary preferences in case of intraguild competition (e.g., in the presence of
otters, mink will eat less fish; Bonesi et al., 2004), season (e.g., more crayfish in summer;
Wolff et al., 2015), weather conditions (e.g., harsher winter diets less varied than mild winter
ones, which include primarily amphibians and mammals; Skierczynski and Wisniewska,
2010), and general prey availability (Skierczynski et al., 2008). Mink are generally solitary
animals, and their population density ranges between 10-22 individuals over 10 km of river
in the most favourable Russian habitats (Oleinikov, 2013), and 1.4-3.8 individuals over 10
km of river in Polish wetlands (Skierczynski et al., 2008).

The centre of their territories is typically relatively close to water, with exact distance and
shape of the territory varying depending on the type of body of water present (i.e., more
linear if inhabiting territories with streams or rivers, more diffused if on marshes or wetlands
(Skierczynski et al., 2008; Oleinikov, 2013). In terms of territory range, linear territories have
been estimated to span 1-6 km in length, and the home ranges are reported to cover reported
to be up to almost 2 km? with an average of 0.7-1 km? (Halbrook and Petach, 2018). Females
hold smaller linear territories than males (Haan and Halbrook, 2015), tend to vacate them
less and favour smaller streams compared to males (Zuberogoitia et al., 2006; Zabala et al.,
2007). Males' territories overlap with those of females, for example with reports of one male
overlapping with 3 females' territories (Yamaguchi et al., 2004), and up to 10 females during
breeding season (SCAHAW, 2001). This has been explained as niche differentiation since
males are typically twice the size of females, measuring about 10 cm more in length, and
weighing about double (Thom et al., 2004a).

Based on data from 23 minks living along the Hudson River and 33 minks living along its
tributaries, Haan and Halbrook (2015) report mean daily distance travelled of 532 m and 732
m, respectively, and suggest differences in daily movements could be due to differences in
prey density. In the same study, males and females travelled more than 2.0 km daily on 8%
and 0.4% of occasions, respectively, and the farthest single daily movement was 3.1 km by
a male. Mink along the Hudson River were located on the opposite shoreline as the previous
day on 9.5% of telemetry locations with a mean river width of 164 m (range 52-229 m) at
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crossings. Territories are established during dispersal of young, i.e., August-October. At this
point in time, mink can travel up to 50 km from their natal territory (SCAHAW, 2001).

Regarding mating, mink are promiscuous/polygamous, with males and females mating with
several individuals of the opposite sex during the same breeding season in the wild (SCAHAW,
2001), and also in captivity (Thom et al., 2004b; Diez-Ledén et al., 2013). The onset of
breeding season is photoperiod related (Amstislavsky and Ternovskaya, 2000) and takes
place once a year around March (Yamaguchi et al, 2004). Females are induced ovulators and
courtship behaviour has been described as 'vigorous'. The male chases the female while
producing clucking/chuckling vocalizations, and grasps her by the neck, with copulation
lasting from few minutes to hours (Skierczynski et al., 2008; Harrington et al., 2012;
Bagniewska et al., 2015). During the mating season, fights between males occur, though
wounds (to head and neck regions) are rarely fatal (SCAHAW, 2001).

Females may experience super foetation (i.e., they ovulate several times during breeding
season) and a delayed implantation of between 42-70 days (Axelsson et al., 2009). Based on
data from 96 wild-born mink sent for necropsy at the Danish National Veterinary Institute,
Pagh et al. (2021) reported litter sizes varying from 5-11 kits with an average of 7.6+0.9.
Nest building and early maternal care are unstudied in the wild. According to Dunstone and
Davies (1993), in the wild, the female mink may locate and take over a nest in dens of suitably
sized prey animals, such as rodents, muskrats and rabbits. However, studies conducted in
captivity, reported that female mink will build and maintain a nest using available materials,
for instance straw (Malmkvist and Palme, 2015; Schou et al., 2018) and rear the offspring
alone (SCAHAW, 2001). Kits are born altricial and fully dependent on maternal care for the
first 4-6 weeks of life (Brink and Jeppesen, 2005; Malmkuvist et al., 2016a). In the wild, kits
will leave the natal territory at around 10-12 weeks of age, with male kits dispersing earlier
and further than female kits (SCAHAW, 2001).

In terms of morbidity and mortality in the wild, American mink have been reported to have
few endo- or ectoparasites (Schulte-Hostedde and Elsasser, 2011; Stuart et al., 2013), with
mortality rates ranging between 0.34 and 0.59 in feral Danish populations (Andersen et al.,
2023). Similar to several other mammalian species, infant mortality is highest during the first
month of life (Ludwiczak and Stanisz, 2019). As adults, mink have few predators. Mink avoid
open spaces (Macdonald et al., 2015), with human activities been cited as the main cause of
mortality in the wild (Luxon et al., 2014; Elliott et al., 2018). Other causes of mortality include
toxoplasmosis (Ahlers et al., 2015) and canine distemper (Taylor et al., 2021), as well as
displacement due to territorial behaviour to suboptimal habitats, with weight loss and
mortality being higher in winter and spring (SCAHAW, 2001).

3.2.2 Production cycle

Mink are seasonal breeders, and, when kept for fur production, the production cycle (see
Figure 1) usually begins with the ‘premating season’ in January-February in the Northern
hemisphere (Bis-Wencel et al., 2018; Zielinski et al., 2019). Mating occurs naturally (i.e., no
artificial insemination is performed).

Standard breeding procedures on farms may involve a period of restricted feeding (i.e.
slimming), with e.g., a reduction of up to 20% of ad libitum feed consumption (Damgaard et
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al., 2004; Hansen and Damgaard, 2009) to slim females from October (Hansen and
Damgaard, 2009) or December (Damgaard et al., 2003a, 2003b, 2004; Schou et al., 2018).
The mating period on-farm typically lasts for approximately 2 weeks in March (Malmkvist and
Palme, 2015; Felska-Btaszczyk et al., 2016b; Schou et al., 2018, 2019; Honoré et al., 2020;
Seremak et al., 2023a, 2023b).

Due to the delayed implantation, the period from mating to parturition in mink has been
reported to vary from 40-69 days (Felska-Btaszczyk et al., 2018) or 35-86 days (Ludwiczak
and Stanisz, 2019). Kits are born in April-May (Jeppesen et al., 2000b; Korhonen et al.,
2002a; Damgaard et al., 2003a; Rydkkynen et al., 2003; Pedersen et al., 2004; Mustonen et
al., 2005a; Hanninen et al., 2008a, 2008b; Ahola et al., 2011; Malmkvist et al., 2016b; Birch
et al., 2017; Malmkvist, 2019; Ahlstrgm and Skrede, 2020; Honoré et al., 2020). The mean
birth date across a sample of Danish farms was determined to be April 30 and 95% of births
occurred within 7 days of this date (Henriksen and Mgller, 2015).

Litter sizes have been reported to vary with dam’s age and colour type, ranging from 2 or 3
(Swiecicka, 2013) and up to 10 (Pedersen et al., 2004; Houbak and Malmkvist, 2008;
Ludwiczak and Stanisz, 2019), with an average of 6-9. Occasionally litter sizes can be higher,
up to 15 kits (Dr J. Malmkvist, Researcher at Aarhus University, communication in a WG
meeting, 2024a). Kits are born weighing up to 10-12 g, with large litters having usually lighter
kits (Malmkvist, 2020). Malmkvist (2020) reported a growth rate of 13 g/day on average in
individual kits from birth to 56 days of age. After the first months of life, kit growth is slowed
and at the age of 5 months (in October) kits reach adult weight (Hunter and Lemieux, 1996;
Hanninen et al., 2008b; Lohi et al., 2015; Kowalska et al., 2016; Brzozowski, 2018).

As in the wild, adult farmed mink are characterised by sexual dimorphism, with adult females
weighing 2-3.5 kg and males weighing 3.5-5 kg (Supporting information — SF1). Mink kits are
solely reliant on their mother for nutrition until 4 weeks of age (Tauson et al., 2006) and
thereafter begin to consume solid feed and drink water. Dam and kits are separated (weaning)
in June-July, when Kkits are 6-10 weeks of age (Jeppesen et al., 2000b; Damgaard et al.,
2003a, 2004; Brink et al., 2004; Pedersen et al., 2004; H&nninen et al., 2008a, 2008b;
Hansen and Damgaard, 2009; Ahola et al., 2011; Vesterdorf et al., 2014; Malmkvist et al.,
2016a; Axelsson et al., 2017; Ahlstram and Skrede, 2020; Bak and Malmkvist, 2020;
Supporting information - SF6, SF8). Dams are thereafter housed in individual cages
(Malmkvist et al., 2016a). The period from parturition to weaning is referred to as the
‘lactation period’ (Ahlstrgm and Skrede, 2020).

After weaning, the whole or part of the litter remains in the whelping cage for a period,
depending on litter size. Kits are housed together in sibling groups in one or more cages or in
male-female sibling pairs after removal of the dam. The timing of sibling separation and housing
them pairwise and later individually (individuals selected for breeding only) differs across farms.
Regardless of intermediate social housing stages, mink are typically housed individually from 7
months of age (Damgaard et al., 2004; Axelsson et al., 2009; Ahola et al., 2011). In some EU
Member States, the latter is a legal requirement, e.g., Denmark (BEK No 1553)%°.

15 BEK No 1553 of 11/12/2015. Executive Order on the Protection of Fur Animals.
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The subsequent phase, from approximately 10-11 weeks of age, is referred to as the juvenile
growth period on the farm. This is considered to last from June to November (Ahlstrgm et al.,
2006; Ahlstrgm and Skrede, 2020), during which feed is provided for ad libitum intake two to
three times per day (Vinke et al., 2004, 2006; Axelsson et al., 2017) and thereafter (from
November onwards) provided once per day (Vinke et al., 2004, 2006; Hanninen et al., 20083,
2008b). As mink transition to their winter coat, their growth rate slows, fat deposition
increases, and the fur begins to prime (Canadian NFACC, 2013a). Farmed mink have a strict
annual fur production due to seasonal changes in daylight hours during the year. The growth
and maturation of the dense winter fur is initiated by decreasing daylight hours, beginning
around the autumn equinox, and ending in early November (Bassett and Llewellyn, 1949;
Blomstedt, 1989; Hansen et al., 2014).

In late fall/early winter (e.g., November according to Bak and Malmkvist, 2020), the pelt
quality may be assessed via live pelt grading (including individual handling and close visual
examination of the fur by a human assessor) to determine which individuals to kill and pelt
and which will be kept for breeding stock. This follows the autumn moulting, also in November
(Ljgkjel et al., 2004). Killing and pelting begins during November (Vinke et al., 2004; Ahlstrgm
et al., 2006; Hanninen et al., 2008a, 2008b; Hansen and Damgaard, 2009; Axelsson et al.,
2017). Females with good reproductive success may be retained as breeders over consecutive
years; for example, reproductive females were kept for three (Swiecicka, 2013) or four
(Felska-Btaszczyk et al., 2016a) breeding seasons across two Polish farms. Breeding females
of up to 5 years were reported on a Finnish farm (Hanninen et al., 2008a).
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Figure 1: Typical production cycle for American mink (Neogale vison) farmed in Europe
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3.2.3 Husbandry systems

Farmed mink are generally kept in wire mesh cages sheltered by open-walled sheds (thus
they experience some degree of ambient temperatures and other factors such as lighting,
wind and humidity, however, are sheltered from extreme fluctuations and from most
precipitation and solar radiation). The details of physical housing are outlined in Section
3.2.3.1, though in brief, floor area of the cage is at least 0.210 m? and there is continuous
access to a nest box with variable amounts of bedding (ranging from no material to an ad
libitum supply of material). Standard-sized cages usually hold a maximum of 3 mink
(Supporting information — SF1). Various fixed or manipulable items may be provided in cages
as environmental enrichment. Some EU Member States have clear regulations on resource
provision and thus it is common for one fixed resource item (a shelf or platform) and one
manipulable resource (loose plastic tubes, mugs, or golf balls) to be included in cages.
However, in some EU Member States, these requirements are unclear and there may be no
cage resources or very minimal cage resources (straw). This is further discussed in Section
3.2.3.2.

Mink are generally housed individually as adults, though variable social housing conditions
may be applied for juveniles and non-pregnant female breeders. Kits are kept in sibling groups
with the mother at least until weaning (further detailed in Section 3.2.3.3). Feed amounts
differ across the production cycle (see Section 3.2.3.4), though in any period mink are fed
once per day at minimum. Feed consists of a meat-based paste delivered on the mesh tops
of cages, and water is provided continuously in water pipes with nipple drinkers, or several
times per day in water bowls; feeding and watering practices are outlined in Section 3.2.3.4.
All other relevant aspects of mink husbandry including breeding practices, handling practices
and routine vaccinations are discussed in Section 3.2.3.5.

3.2.3.1 PHYSICAL ASPECTS OF HOUSING

Stakeholders report that mink cages are mainly kept in open-walled sheds year-round to
maximise cross ventilation and exposure to natural light (Supporting information - SF2, SF6,
SF8). As such, cages are sheltered overhead by a roof with skylights while the sides are open
(Supporting information - SF2, SF3) (Figure 2). Other types of housing are closed-barn
buildings (Figure 3). The exact proportion of open-walled sheds and closed barn buildings is
not known.
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F o .

Figure 3: Examples of closed barns used in mink farms

There may additionally be ventilators attached to the shed roof and sunblock/windblock nets
attached to the shed sides that may be rolled up or down depending on the climate, but there
is no heating as the animals’ fur serves as their insulation (Supporting information - SF2).

Sheds may also be equipped with water shower systems for cooling the animals (involving
either a high line under the centre of the roof or a low line on top of the cages; Supporting
information — SF2). The amount of environmental protection may vary from open-sided to
more closed barn-buildings (WelFur, 2015a) depending for example on regions (Supporting
information — SF3). Cages are elevated rather than being placed on the ground (Supporting
information — SF2, SF3). The cages are mesh on all sides; mesh floors allow waste to fall
through cage bottoms. The size of the openings in the wire mesh is reported to be equal to
or smaller than 8.8 cm? with wire thicknesses of at least 1.8 mm? (Supporting information -
SF4; also described in Jespersen et al. (2016)).
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An additional coated fine mesh floor is in place while kits are young i.e., suckling age
(Supporting information - SF2; also described in Schou et al. (2018) and Tauson et al. (2004).
Urine may still pass through this fine mesh, but faeces will accumulate and are to be manually
cleaned out of cages. It is additionally mandatory in Denmark to keep one empty cage
between neighbouring lactating females during the lactation period (BEK No 17346 as cited
in Malmkvist (2019); also reported in Malmkvist et al. (2016a) and Schou et al. (2018).

In EU Member States, all mink have continuous access to a nest box that is external to the
main cage (Figure 4) and does not count as floor area of the main cage. Nest boxes may be
made of wood, plywood, chipboard, plastic, or other materials with different properties for
insulation, moisture absorbance and diffusion (Supporting information — SF2). Nest box walls
are solid to allow physical and visual shelter. The nest box dimensions most commonly used
are reported in Table 4.

g swvee? ok

Figure 4: Example of a nest box for mink external to the cage and without the mesh top,
allowing to see its interior

Differing amounts of straw can be placed on the mesh top of the nest box to allow/prevent
air flow depending on the climate, and it is possible to attach an extra wind blocker to the
nest box entrance while females are pregnant to make the climate more controlled
(Supporting information — SF2). Most of the articles reviewed corroborate the provision of one
nest box per cage for farmed mink in standard commercial conditions (Ljgkjel et al., 2004;
Denstadli et al., 2010; Felska-Btaszczyk et al., 2011, 2013, 2016a; Lasota et al., 2019),
although multiple or large nest boxes can be used during group housing, according to a report
by Mgller et al. (2013).

Bedding for the nest box is reportedly provided (usually placed on the mesh tops of nest
boxes to be pulled down by mink or embedded in the box itself) and may be hay, straw, flax
or other straw-like material, shredded straw/paper, wood or other soft shavings, wool or
comparable, with different properties for insulation and as nest building material (Supporting
information - SF2, SF3, SF4). These materials are reported to be mandatory year-round in
much of EU (Supporting information — SF2, SF3, SF4) and access is evaluated in all periods

16 BEK No 1734 of 22/12/2006. Executive Order on the Protection of Fur Animals.
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by the European Welfare Assessment protocol for mink (hereinafter called *‘WelFur protocol’)
(WelFur, 2015a). Straw and straw-like materials are considered most important during the
perinatal period, with declining importance as kits age (Henriksen and Mgller, 2015). Mink
dams use straw for nest building, most effectively when straw is delivered at the floor of the
cage rather than on the top of the nest box lid (Malmkvist and Palme, 2008).

It is less clear from research whether bedding access is maintained in other periods of the
production cycle. For example, reports of best-known practices in EU state that bedding is
provided to pregnant females beginning in March (Malmkvist and Palme, 2015; Schou et al.,
2018) or that nest boxes are embedded/topped with straw in the winter period to protect
from low temperatures (Ludwiczak and Stanisz, 2019), which is beneficial for periparturient
nest building and thermoregulation, but suggests that adult males and females go without
bedding before and after this period. Straw can also serve as environmental enrichment, and
it is therefore discussed also in Section 3.2.3.2.

Similarly, towards the end of the lactation period, it was reported that bedding was lacking
for kits across commercial farms. This responds to the fact that during the transition to solid
feed (from four weeks of age), feed is placed on the wire top of nest boxes, thereby limiting
the room for dry straw (Henriksen and Mgller, 2015). On-farm bedding in the nest box for
juveniles, immature breeders, and adult male breeders is not described in the retrieved
studies under commercial or experimental conditions (Hansen and Jeppesen, 2000a, 2000b,
2001; Jeppesen et al., 2000; Korhonen et al., 2000b; Rydkkynen et al., 2003; Tauson et al.,
2004; Mustonen et al., 2005b; Ahlstrgm et al., 2006; Jespersen et al., 2016; Zielinski et al.,
2019; Ahlstrem and Skrede, 2020; Wlazto et al., 2021; Seremak et al., 2023a) though in the
articles listed, mink reportedly had access to nest boxes.

Several Dutch and Danish (Damgaard et al., 2003a, 2003b, 2004; Pedersen et al., 2004;
Vinke et al., 2004, 2005, 2006; Svendsen et al., 2007; Hansen and Damgaard, 2009;
Malmkvist et al., 2013, 2016c¢; Bak and Malmkvist, 2020; Henriksen et al., 2020), Finnish
(Korhonen et al., 2002a; Hanninen et al., 2008a, 2008b), Norwegian (Heimberg et al., 2018),
and Swedish (Axelsson et al., 2009, 2017) studies report the provision of bedding during non-
reproductive periods, including summer, fall, and winter. According to the current legislation
in Denmark (i.e., BEK No 1553), mink should have permanent access to straw, and the nest
box should be provided with ample amounts of straw, particularly during the birth period and
in periods of winter-like weather.

Standard cages are adjacent to one another in single-row tiers (i.e., not stacked one on top
of another) (Figure 5), though it is possible for two-tiered cages to be joined and used for
juveniles in group housing. In these cases, the animals may or may not have access to both
tiers; this is unclear from some stakeholder reports (Supporting information - SF2).
Meanwhile, other stakeholders report that such vertically stacked cages may be used for
animals of any age and not only for juveniles (Supporting information - SF3) (Figure 6). This
is corroborated by articles reporting research with farmed mink (Pedersen et al., 2004; Ahola
et al., 2011; Axelsson et al., 2017; Heimberg et al., 2018), though the animals were typically
juveniles at the time of research. Juvenile mink may also be group-housed in horizontally
interconnected cages (Hansen and Jeppesen, 2000a, 2000b, 2001; Pedersen et al., 2004;
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Vinke et al., 2005, 2006; Hanninen et al., 2008a, 2008b) but this is not reported by
stakeholders to be typical in standard farm settings (Supporting information - SF2, SF3, SF4).

Figure 6: Example of vertically stacked cages for mink
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Biology, husbandry systems and practices for fur animals V“

Standard cage dimensions reported by stakeholders are specified in Table 4 and are usually 70,
80 or 90 cm x 30 or 31 cm (I x w) cm. Comparable dimensions (i.e., £1 cm in any dimension)
are provided in studies done at commercial farms (Jeppesen et al., 2000b; Korhonen et al.,
2000b, 2002a; Damgaard et al., 2003a, 2003b, 2004; Rydkkynen et al., 2003; Brink et al.,
2004; Pedersen et al., 2004; Vinke et al., 2004; Brink and Jeppesen, 2005; Mustonen et al.,
2005b; Svendsen et al., 2007; Hanninen et al., 2008a; Malmkvist and Palme, 2008, 2015;
Axelsson et al., 2009; Hansen and Damgaard, 2009; Malmkuvist et al., 2013, 2016b; Heimberg
et al., 2018; Malmkvist, 2019; Schou et al., 2019; Zielinski et al., 2019; Henriksen et al., 2020;
Wlazto et al., 2021; Seremak et al., 2023a, 2023b), though slightly larger top compartments
in climbing cages (given in | x w X h: 66 x 39 x 46 cm; Ahlstrgm and Skrede, 2020); 70 x 30 x
45 cm (Heimberg et al., 2018); 60 x 30 x 45 cm (Pedersen et al., 2004), slightly larger main
cages (I x w x h: 78 x 38 x 30 cm; Ahlstrgm et al., 2006), or slightly larger nest boxes (I x w x
h: 27 x 31 x 39 cm; Ahola et al., 2011) are also reported from research in commercial settings.
Examples of cage units for mink are provided in Figure 7.

Figure 7: Example of standard cage for mink: (A) Adult mink, and (B) Dam with kits close to
weaning. All cages give access to a permanent nest box at the front that is not visible in the
pictures (©Jens Malmkvist, Aarhus University, Denmark)
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Biology, husbandry systems and practices for fur animals

Table 4: Standard husbandry systems for farmed American mink. Information provided by stakeholder umbrella organisations
reflecting current practices (Supporting information — SF2, SF3, SF4). Where cells are empty or specifications are not provided,

the information was either not available or not applicable.

Descriptive Social Duration Number Cage dimensions in  Total floor Sex Nest box provision Source
category housing of animals cm space (m?) ratio and dimensions in
system (% (I x w x h)(®) (M:F) cm
of animals (I x w x h)@
in
category)
Male Individual Whole life 2 80 x 30 x 45 0.240 Yes, minimum SF3
breeders (100%) from Occasionally Occasionally 30 x 20 x 18 or at
adulthood additional upper additional least 20 cm at
compartment of 0.090 upper shortest side
30 x 30 x 45°b compartment
(b)
Individual Whole life 1 90 x 31 x 45 0.279 Yes, continuous SF2
(100%) from (minimum access
adulthood 0.255) 31 x 24 x 24
May also be
28 x 24 x 22
30 x 20 x 20
Individual Whole life 1 70 x 30 x 45 0.210 Yes SF4
(100%) after
weaning
Non- Individual Approx. 6 2 80 x 30 x 45 0.240 Minimum SF3
pregnant (95%), or months with Occasionally Occasionally 30 x 20 x 18 or at
female paired one kit, until additional additional least 20 cm at
breeders with kit from slaughter 30 x 30 x 45 upper 0.090 upper shortest side
previous compartment (®) compartment
pregnancy ()
(5%)
Individual Whole life 1 90 x 31 x 45 0.279 Yes, continuous SF2
(95%), or from access
paired adulthood
with kit from during non- May also be
previous reproductive 31 x 24 x 24
pregnancy season 28 x 24 x 22
(5%) 30 x 20 x 20
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Biology, husbandry systems and practices for fur animals

Descriptive Social Duration Number Cage dimensions in Total floor Sex Nest box provision Source
category housing of animals cm space (m?2) ratio and dimensions in
system (% (I x w x h)@ (M:F) cm
of animals (I x w x h)@
in
category)
Individual Whole life 70 x 30 x 45 0.210 SF4
(100%) after
weaning
Pregnant Individual 2 months or 80 x 30 x 45 0.240 Minimum SF3
females (100%) until delivery Occasionally Occasionally 30 x 20 x 18 or at
additional additional least 20cm at
30 x 30 x 45 upper 0.090 upper shortest side
compartment(®) compartment
(b)
Individual 36-85 days 1 90 x 31 x 45 0.279 Yes, continuous SF2
(100%) access
May also be
31 x24 x 24
28 x 24 x 22
30 x 20 x 20
Individual Whole life 1 70 x 30 x 45 0.210 SF4
(100%) after
weaning
Lactating Grouped 2 monthsor 2 80 x 30 x 45 0.240 Minimum SF3
females with kits until Occasionally Occasionally 30 x 20 x 18 or at
(100%) weaning Usually six  additional additional least 20 cm at
(one 30 x 30 x 45 upper 0.090 upper shortest side
female and compartment(®) compartment
five kits) (b)
Individual 2 months 1 90 x 31 x 45 0.279 Yes, continuous SF2
(100%) access

May also be
31 x24 x 24
28 x 24 x 22
30 x 20 x 20

www.efsa.europa.eu/publications

2>\

EFSA Supporting publication 2025:EN-9562

woJ) papeojuMoq ‘2 ‘G202 ‘SZEBLEEZ

A 2956-N3'S202 BS 9 US/£062"0T/10p /W0’

IPUCD PUE SWB L 341 395 *[5202/B0/T] U0 ARIAITSUIO ABIIM ‘(ouleAnge

ol

958017 SUOLLILIOD BANER.0 3(ed 1 |dde 91 Aq PRUBAOD B SSPILE YO B8N JO S3NI 10§ AXIGIT UIIUO A3 UO (SUORIPUCO-pI



Biology, husbandry systems and practices for fur animals

)

Descriptive Social Duration Number Cage dimensions in Total floor Sex Nest box provision Source
category housing of animals cm space (m?2) ratio and dimensions in
system (% (I x w x h)@ (M:F) cm
of animals (I x w x h)@
in
category)
Grouped All life 1 70 x 30 x 45 0.210 SF4
with kits besides
(100%) giving birth
and weaning
the cubs
Suckling Grouped 2 months 2 80 x 30 x 45 0.240 Minimum SF3
kits with until Occasionally Occasionally 30 x 20 x 18 or at
littermates weaning Usually six  additional additional least 20cm at
and mother (one 30 x 30 x 45 upper 0.090 upper shortest side
(100%) female and compartment® compartment®
five Kits)
Grouped 2 months 1-4 90 x 31 x 45 0.279 Variable Yes, continuous SF2
with Min 0.255m? (whole access
littermates litter
and mother with
(100%) dam) May also be
31 x 24 x 24
28 x 24 x 22
30 x 20 x 20
In groups Minimum 7- 2 70 x 30 x 45 0.210 SF4
(100%) 8 weeks + 0.085 per
each extra kit
Juveniles Grouped 3 months 2 80 x 30 x 45 0.240 Minimum SF3
with until Occasionally Occasionally 30 x 20 x 18 or at
littermates moulting additional additional least 20 cm at
and mother 30 x 30 x 45 upper 0.090 upper shortest side
(100%) compartment(®) compartment
(b)
Grouped 2.5 months 1-2 90 x 31 x 45 0.279 1M:1F, Yes, continuous SF2
with + 0.085 per or access
littermates each extra kit  1M:2F
and mother May also be
(100%) 31 x 24 x 24
28 x 24 x 22
30 x 20 x 20
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Biology, husbandry systems and practices for fur animals

)

Descriptive Social Duration Number Cage dimensions in Total floor Sex Nest box provision Source
category housing of animals cm space (m?2) ratio and dimensions in
system (% (I x w x h)@ (M:F) cm
of animals (I x w x h)@
in
category)
Grouped All life after 2 70 x 30 x 45 0.210 SF4
with weaning + 0.085 per
littermates animal above
and mother 2
(100%)
(a): | = length, w = width, h = height.

(b): Climbing cages involve the vertical stacking of two or more interconnected cages (mink have access to all compartments).
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Biology, husbandry systems and practices for fur animals ‘\"

3.2.3.2 ENVIRONMENTAL ENRICHMENT

According to stakeholders, mink might have access to a nhumber of resources aimed to enrich
their environment during the entire production cycle: platforms (or attached tubes) at least
20 cm above the cage floor, big enough to allow the animal to rest on the platform or in the
tube: biting ropes, soft plastic tubes (loose on the cage floor), straw (straw-like material and
straw briquettes), hard plastic tubes, plastic mugs, plastic chains, golf balls, or water-based
resources (e.g., swimming basins) (Supporting information - SF2, SF3, SF5, SF6, SF8).
Providing some form of resources to enrich the environment is mandatory in several mink-
farming EU Member States, including Sweden (Supporting information - SF3, SF6), Finland
(Supporting information - SF4, SF6), and Denmark (Supporting information - SF6). In
Germany, an elevated platform, a non-wire climbing object and access to a 30 cm deep water
basin are mandatory items for mink kept for fur farming purposes (Tiererzeugnisse-Handels-
Verbotsgesetz, 2008'7, Supporting information - SF6). These resources can be divided into
fixed and manipulable or loose resources for ease of discussion.

Regarding manipulable items that are loose on the cage floor, research sometimes reports
the use of such items in standard housing in EU Member States where regulations are unclear
(e.g., in Norway; Heimberg et al., 2018), in the Netherlands (Vinke et al., 2004, 2005, 2006)
and in commercial European production conditions generally (Henriksen et al., 2020). Items
such as loose and fixed tubes were included in the 2015 legal act in, e.g., Denmark, explaining
why some report these items as mandatory (e.g., Bak and Malmkvist, 2020), while some
report these types of resources as absent in cages (e.g., in Denmark; Pedersen et al., 2004;
Malmkuvist et al., 2013, 2016c; Malmkvist and Palme, 2015), in Poland (Zielinski et al., 2019;
Wilazto et al., 2021; Seremak et al., 2023b), or where standard cages without such resources
are reportedly used as controls in older studies (e.g., in Sweden; Axelsson et al., 2009). These
publications cover housing at all stages of the production cycle, but it should be noted that
during gestation and lactation in particular, loose resources might possibly be removed from
cages due to safety/sanitary risks associated with asphyxiation of suckling kits or
contamination of the items with faeces, as in Canada (Canadian NFACC, 2013a).

Fixed resources, such as mesh platforms or mounted wire tube cylinders for climbing/resting,
may also be included in cages. These are elevated a minimum of 20 cm above the cage floor
and span the width of the cage. Such platforms are mandatory for weaned mink in EU Member
States such as Sweden (Supporting information — SF3), Denmark® (Pedersen et al., 2004;
Malmkvist et al., 2013, 2016b; Malmkvist and Palme, 2015) and Poland!® (Wlazto et al., 2021).
Platforms are also reported to be used in commercial European production by Henriksen et al.
(2020). However, in research taking place on a Polish research farm (Zielinski et al., 2019), it
was specifically stated that shelves were not provided in cages. Stacked cages are usually
provided with two platforms, accessible to the mink (Supporting information - SF3).

17 Gesetz zur Durchfiihrung unionsrechtlicher Vorschriften tiber Verbote und Beschradnkungen hinsichtlich des
Handels mit bestimmten tierischen Erzeugnissen sowie zu Haltungs- und Abgabeverboten in bestimmten
Fallen (Tiererzeugnisse-Handels-Verbotsgesetz).

18 Zatacznik do obwieszczenia Ministra Rolnictwa i Rozwoju Wsi z dnia 19 wrze$nia 2019 r. (poz. 1966).
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3.2.3.3 GROUP SIZE

During the lactation period, the whole litter is housed with the dam (typically weaned at 7-8
weeks as reported by stakeholders; Supporting information — SF2, SF3, SF4). This practice is
corroborated by the literature reviewed; however, farms may also practice equalizing group
sizes into about 6 kits per cage by fostering kits from large litters with other, smaller litters
(Brink et al., 2004; Fink et al., 2004; Brink and Jeppesen, 2005). After weaning, kits are split
into individual housing, male-female sibling pairs, mother-kit pairs (i.e., without weaning), or
sibling groups (Supporting information — SF2, SF3, SF4).

The practice of splitting weaned kits into pair housing is most often reported in research with
commercially farmed mink (Jeppesen et al., 2000b; Rydkkynen et al., 2003; Damgaard et al.,
2004; Pedersen et al., 2004; Hanninen et al., 2008a, 2008b; Axelsson et al., 2009; Hansen
and Damgaard, 2009; Ahola et al., 2011; Bak and Malmkuvist, 2020; Henriksen et al., 2020;
Mundbjerg et al., 2021). Rarely, and possibly only in research farm settings (Vinke et al.,
2004), kits may be housed in family groups with the mother without separation until they are
killed and pelted.

Litters are further divided into individual housing, pairs, or groups of three (if not already
housed as such) at approximately 6.5 months of age and housed this way for another 2
months until approximately 8.5 months of age when considered “immature breeders”.
Thereafter, all mink are housed individually (Supporting information — SF2) or remain in pairs
until breeding or killing and pelting (Supporting information - SF3). Some stakeholders
alternatively report that juveniles are kept only in individual housing from weaning onwards
(Supporting information — SF4).

Male breeders are housed individually beginning at sexual maturity (Supporting information
- SF2, SF3). Non-pregnant female breeders are also typically housed individually, unless a
kit from their previous litter was not killed and pelted in which case these two may be housed
together (Supporting information - SF3). When pregnant, all adult females are housed
individually until after birth (Supporting information - SF3). This is corroborated by the
literature reviewed and listed above.

3.2.3.4 FEEDING AND WATERING

Water is provided to all cages via automatic nipple drinkers on a water pipe system. Pipes are
usually insulated, but this is not mandatory in all countries, e.g., Sweden (Supporting
information — SF3). Water is circulated through pipes 24/7 with a pump to prevent freezing
and to keep water cool in hot weather (Supporting information — SF2). However, in Finland,
continuous access to drinking water is not legally required and water may freeze during the
winter months on farms that lack heating systems (Supporting information - SF4). If pipes
freeze, farmers provide water in dishes approximately twice per day (Hanninen et al., 2008a).

Feed (i.e., a paste based on chicken, fish, or other non-mink animal offal-based materials;
Ljgkjel et al., 2004; Hanninen et al., 2008b; Denstadli et al., 2010; Felska-Btaszczyk et al.,
2011, 2013, 2016a; Lasota et al., 2019; Seremak et al., 2023a, 2023b) is delivered on the
mesh top of cages (Supporting information — SF2, SF3, SF4). It is most often delivered using
a truck driven down the aisles of cage rows (Malmkvist et al., 2016b) but may also be
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Biology, husbandry systems and practices for fur animals ‘\"

automatically dosed by machine feeders on the tops of cages (Felska-Btaszczyk et al., 2013;
Lasota et al., 2019; Seremak et al., 2023a). Management of uneaten feed showed some
variability depending on the farm, with the feed removed from the wire and discarded, or re-
distributed among cages, or left on the top. Average frequency of removal (days or in-between
meal distribution) is currently not known.

Feeding practices differ by time of year and/or point in the production cycle for mink. In
females, sometimes the feeding strategy includes approximately 2 weeks of restricted energy
supply right before the flushing period (Damgaard et al., 2004). The period of restricted
feeding (i.e. ‘slimming’) is followed by a period of food availability ad libitum (i.e. ‘flushing”)
beginning in late February, at least 5 days prior to mating (Damgaard et al., 2003a, 2003b,
2004; Hansen and Damgaard, 2009; Schou et al., 2018). Flushing significantly impacts
reproductive hormone production (Fink and Tauson, 1998) and therefore litter size (Tauson,
1988). In order to reduce the body weight of females, feed ingredient and nutritional content
are changed to contain less fat and the quantity of daily meal is gradually reduced of approx.
53-61% of the amount of feed provided for ad libitum intake (Schou et al., 2018). Then,
females are fed amounts close to ad libitum during lactation. Some periods of feed restriction
may also be applied to males to be used as breeders (Damgaard et al., 2003a, 2003b, 2004;
Hansen and Damgaard, 2009; Schou et al., 2018; Lasota et al., 2019).

3.2.3.5 OTHER MANAGEMENT PRACTICES

Handling can be defined as “catching or trapping mink and removing them from their cages
or nest boxes” (WelFur, 2015a) and is typically conducted by hand (normally wearing hand
protective gloves) or by use of a handling cage (Figure 8). Mink are handled for breeding
selection, weaning, when pelt quality is evaluated, vaccination and, maybe, testing for specific
diseases (e.g., Aleutian disease), and when rearranging the animals within the sheds is
needed (Supporting information - SF1).

Related to handling for vaccination, according to field information, changes have been
reported in the prevalence of vaccination of mink across producing countries, and current
prevalence is uncertain. Kits can be vaccinated (subcutaneous injection) against botulism
(Vinke et al., 2004, 2005, 2006), viral haemorrhagic enteritis, and haemorrhagic pneumonia
(Wlazto et al., 2021) around the time of weaning or just before (6-7 weeks of age), along
with deworming treatment (Wlazto et al., 2021). Mink can be vaccinated against canine
distemper (Vinke et al., 2004, 2005, 2006) and dewormed a second time at 9-10 weeks of
age (Wlazto et al., 2021). A single dose is sufficient for kits destined for pelting. However,
animals intended for breeding may be re-vaccinated in the winter preceding the breeding
season, depending on national requirements.

Handling is also necessary for the practice of ‘toe clipping’. The procedure is used to test
plasmacytosis in mink and any time blood testing is required (Dobson et al., 2008).

Related to handling for breeding, animals may be re-organised with breeding males
distributed in cages among several females (typically 1 male per 5-6 females). The female is
tried for mating with one nearby male or other males if needed (Malmkvist and Palme, 2015;
Honoré et al., 2020). To enhance breeding goals, males may be matched with groups of
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females selected beforehand (Lasota et al., 2019; Ludwiczak and Stanisz, 2019; Seremak et
al., 2023a, 2023b). Regardless of the type of breeding practice, matches aim to reduce
inbreeding (Ludwiczak and Stanisz, 2019). Females are caught in their cages or nest boxes
and placed in a designated male’s cage one at a time to allow for natural mating (Korhonen
et al., 2002a; Schou et al., 2019; Honoré et al., 2020, Seremak et al., 2023a).

Copulatory behaviour involves scent marking/rubbing on the cage, chasing partner, sniffing
partner, the male grasping the female’s neck with his teeth, and mounting and intromission,
though aggression and female rejection of the male may occur (Seremak et al., 2023b).
Farmers typically consider mating successful if copulation (i.e., neck grasping, rounding of
the back, and intromission; Korhonen et al., 2002a) lasts more than 10 minutes (Seremak et
al., 2023a).

The female is left in the cage of the male for some hours; then, removed after successful
copulation. If mating is not successful, she is moved back into her home cage. Another female
may be introduced to the male’s cage later in the day (i.e., males can typically manage to
mate once in the morning and once in the afternoon (Seremak et al., 2023a, 2023b). Thus,
a male may typically be introduced to one-two different females per day, while a female often
only is tried once (can be twice) per day, usually with a pause between mating attempt days,
until successful mating is obtained.

Adult female breeders are often "double mated”, meaning mated and re-mated with the same
male 9 days after the first mating (i.e., the 14+9 system; Damgaard et al., 2003b, 2004;
Schou et al., 2018), 8 days after the first mating (i.e., the 1+8 system; Korhonen et al.,
2002a, Malmkvist and Palme, 2015; Schou et al., 2018), or at 1-week intervals (Felska-
Btaszczyk et al., 2011). Mating may also be more frequent, e.g., triple mating (re-mating at
the 8™ and 9% day; reviewed by Ludwiczak and Stanisz (2019) or quadruple mating (re-
mating at the 2™, 3, and 4t consecutive day or 29, 8t, and 9t consecutive day; Slaska and
Rozempolska-Rucinska, 2011; Seremak et al., 2023a, 2023b). Re-mating with a new male
the next day (Seremak et al., 2023a) or at 3-day intervals (Korhonen et al., 2002a) might
also be practiced if mating with the first male did not meet the farmer’s success criterion (i.e.,
10+ min in the copulation posture; Malmkvist et al., 1997).
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Figure 8: Example of a handling cage for mink in a farm (©Stanistaw tapinski)

Another practice requiring handling of mink is the provision of melatonin implants, even
though there are countries in EU that have prohibited its use in animals (e.g., Denmark?®®,
Finland?® and Sweden?!) (Supporting information - SF6).

Melatonin implants are used to induce earlier fur maturation (moulting) in Autumn as the
furring cycle is regulated by day length modifying levels of hormones. Silastic melatonin
implants deliver melatonin to mink at a constant rate for a certain period and are implanted
in mid-July under the skin of the nape of the neck, where they release melatonin into the
bloodstream to mimic a shortened photoperiod, and the fur maturation period is then
shortened by over two months. The use of melatonin implants is not a standard annual
practice in mink farms and is not applied in all animals. Animals intended for breeding in the
following year are typically excluded from implantation. Instead, melatonin implants are
selectively used on specific groups, such as females that did not give birth in the previous
season, late-born kits, or sick animals, to be able to initiate the pelting process earlier
(Supporting information - SF8).

19 Decree on the Protection of Fur Animals. BEK no 1553 of 11/12/2015.
20 Government regulation on the protection of fur animals 20.10.2011/1084.

21 Regulations on changes to the Swedish Agricultural Agency’s regulations and general
advice (SJVFS 2019:16) on the breeding and keeping of fur animals (SJVFS 2020:23).
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Mink may also be handled for transportation to another farm, but this is typically not
conducted as most mink live their entire lives at the farm where they are born and killing is
conducted on-site before pelts are transferred elsewhere (WelFur, 2015a).

Farmers do not handle mink for physical mutilations such as castration or modifications for
the purpose of identification, as individuals are largely identified by their cage number
(WelFur, 2015a).

3.3. Foxes
3.3.1 Arctic fox
3.3.1.1 BIOLOGY

Arctic foxes (Vulpes lagopus) inhabit the Arctic regions of Eurasia and North America
(Angerbjérn and Tannerfeldt, 2014) and the southern edge of their distribution overlaps with
that of red foxes (Vulpes vulpes) (Elmhagen et al., 2002; Warret Rodrigues and Roth, 2023).
Arctic foxes have been declared critically endangered in parts of their range due to climate
change (Landa et al., 2017). Their habitats include coastal and inland Arctic as well as
mountainous tundra (Berthelot et al., 2023) and they routinely use sea ice for long-distance
dispersal as well as foraging (Gagnon and Berteaux, 2009; Lai et al., 2015). Arctic foxes
sometimes also live close to human settlements (Norén et al., 2023).

Arctic foxes’ adaptations to arctic living conditions include a more compact body shape
preserving heat, dense fur around the paws facilitating walking on snow, smaller ears
preventing frost damage (Prestrud, 1991) and retina cell compositions suited to high light
levels (Malkemper and Peichl, 2018) and they can smell carrion from several kilometres away
as well as rodents under snow cover (Lai et al., 2015).

The total body length of the adult artic fox ranges between 78-98 cm (50-65 cm without tail)
and the shoulder height is approximately 30 cm (@stbye et al., 1976). They finish growing at
six to seven months of age (Prestrud and Nilssen, 1995). Animals in the south of the range
are larger than those in the north (Audet et al., 2002).

Body weight ranges from 2.5 to 8 kg (@stbye et al., 1976), with males being ca. 1 kg heavier
than females (Goltsman et al., 2005). The basal metabolic rates are lower in winter than in
summer, which facilitates the accumulation of fat reserves, and leads to higher body mass in
winter than in summer if fed ad libitum (Fuglei and @ritsland, 1999; Fuglesteg et al., 2006).
The basal metabolic rate decreases further during feed withdrawal, which is an adaptation to
the long periods without food that often occur during arctic winters (Fuglei and @ritsland,
1999; Fuglesteg et al., 2006). Life expectancy is typically three to four years, but may be up
to ten years (Audet et al., 2002).

Arctic foxes establish dens in soil as well as in rocky areas (Dalerum et al., 2002). Breeding
dens are sometimes used over decades (Goltsman et al., 2005), and their physical
characteristics are more important than short distances to food sources (Gallant et al., 2013;
Moizan et al., 2023). Den selection furthermore depends on seasonal food availability (Gallant
et al., 2013), and presence of red foxes or humans (Sel3s et al., 2010). Foxes dig extensively
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for den establishment and upkeeping: dens have been reported to have on average 44 £+ 32
openings and cover an area of 277 £ 237 m? (77 arctic fox dens; Dalerum et al., 2002).

Den density varies greatly from around 9 dens per 100 km? (Goltsman et al., 2005) to more
than 60 dens per 100 km? (Pletenev et al., 2021), depending on resource availability.
Accordingly, home range sizes have been reported to vary from 0.5 to 125 km? (Pletenev et
al., 2021), with females usually having smaller home ranges than males (Anthony, 1997).
Home range size is mainly influenced by food availability (e.g., lemming abundance; Kokorev
and Kuksov, 2002), but other factors such as high population pressure on islands (Pletenev
et al., 2021) or reproductive stage play a role as well. Home ranges of red and Arctic foxes
on islands may overlap without apparent negative effects for the Arctic foxes (Lai et al., 2022).
Territories are most strongly defended during the breeding season (Goltsman et al., 2005),
when foxes may travel approximately 25 to 80 km per day within their territory (based on
data from 8 Arctic foxes on an island; Poulin et al., 2021). Some individuals also show sporadic
medium to long-distance movements (Audet et al., 2002). Arctic foxes in some regions also
migrate seasonally; one female was tracked up to 600 km away from her summer home range
(Audet et al., 2002; Tarroux et al., 2010).

Arctic foxes tend to be most active during the night including dusk and dawn (Anthony, 1997),
with their daily rhythm being influenced by human or prey activity (Audet et al., 2002; Fuglei
et al., 2017; Larm et al., 2021). In the summer, Arctic foxes are active approximately 12 h
per day (Anthony, 1997; Clermont et al., 2021).

Arctic foxes are opportunistic generalists with a varied diet similar to that of red foxes, though
somewhat more restricted due to the more limited range of food available in their habitat and
competition with other predators (ElImhagen et al., 2000; 2002). The main food source are
lemmings, but also birds, voles, shrews, hares, eggs, invertebrates, carcases (reindeer, seals,
sheep), plants and fruits (Hersteinsson and Macdonald, 1996; Elmhagen et al., 2000).

Foraging behaviour of Arctic foxes includes searching, digging, biting, pushing, pulling, lifting,
chasing and killing (Ommundsen, 1994; Morton et al., 2023) as well as jumping mouse-sized
prey from above (called “mousing” or “vole jumps”; Cerveny et al., 2011; Yuk et al., 2024).
Food consumption involves biting, chewing, and tearing apart. All this is reflected anatomically
in sufficient bite force for feeding on large mammal carrion (Forbes-Harper et al., 2017) and
skulls well-suited for diving into snow (Yuk et al., 2024). During foraging, foxes dig out, e.g.,
burrow-nesting birds (Sklepkovych and Montevecchi, 1996) or rodents (Willebrand et al.,
2017). They also dig for caching food (also called “hoarding”) outside their dens throughout
their territory (Sklepkovych and Montevecchi, 1996; Thomson and Kok, 2002; Clermont et
al., 2021). Food is first cached close to where it was found (median 82 m, range 5 to 985 m)
and then often carried to long storage cache locations (median 256 m, range 36 to 1,040 m
from first cache; Careau et al., 2007). Caching also depends on food abundance. For example,
foxes cached fewer eggs during years of very low lemming abundance because they needed
them as an immediate food resource (Careau et al., 2007).

The exact proportion of time spent foraging and exploring by Arctic foxes is difficult to
determine because they move long distances. Sixteen Arctic foxes equipped with GPS and
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accelerometers spent 34% of their daily time running, 9% walking, and 8% digging (Clermont
et al., 2021).

Arctic foxes typically live solitary outside the breeding season and in monogamous pairs
during breeding season (Szuma, 2011; Nanova et al., 2017), though complex social
relationships including polygamy (Norén et al., 2012), breeding repression in non-dominant
females (Kullberg and Angerbjérn, 1992) and nonreproducing females helping to raise cubs
occur (Goltsman et al., 2005). Mating season is March to April, and litters of typically 5 (up
to 19) altricial cubs are born in a den after approximately 51-54 days of gestation (May;
Norén et al., 2023). Birth weight is 60-90 g, and cubs are blind for the first 14-16 days (Audet
et al., 2002).

Cubs emerge from the den around 3-4 weeks of age and are weaned at 6-7 weeks (Audet et
al., 2002). They may start to disperse in August but they typically disperse from September
(Audet et al., 2002) at around 6 months of age. Usually, half of the female and less than 1%
of the male yearlings stay in their natal range during the first winter (Goltsman et al., 2005;
Ehrich et al., 2012; Meijer et al., 2013; Landa et al., 2017).

Average juvenile mortality is around 13-30%. It strongly depends on food availability,
especially lemmings (Norén et al., 2023), and predation (Choi et al., 2019), but also diseases,
den abandonment, sibling aggression and climatic variations (Meijer et al., 2008, 2013;
Unnsteinsdottir et al., 2016; Landa et al., 2017; Choi et al., 2019). Infanticide of unrelated
(Norén et al., 2023) but not of own offspring has been observed.

Arctic foxes communicate with olfactory, auditory and visual signals (Goltsman et al., 2005),
with males and females using faeces, urine and face rubbing to mark territorial borders (Norén
et al., 2023). Social behaviour is apparent in cups that emerge from the den, including
playing, agonistic interactions and territorial marking (Buhler et al., 2024).

3.3.1.2 PRODUCTION CYCLE

The annual cycle of fox breeding begins with the breeding season (see Figure 9). Breeding
farmed arctic foxes (usually of the ‘blue’ colour morph) occurs in spring in the northern
hemisphere; vixens are either mated naturally (i.e., male-female copulation) or artificially
inseminated in March-late April (Korhonen and Niemela, 2000; Pyykonen et al., 2005, 2007;
Sanson et al., 2005; Mononen et al., 2012). Farmed Arctic fox cubs are born between May-
June (Ahola et al., 2000a, 2002a, 2005, 2009, 2010; Korhonen et al., 2000a, 2001c, 2003a;
Korhonen and Niemelda, 2000; Mononen et al., 2001; Pyykoénen et al., 2005; Koistinen et al.,
2008, 2009a, 2009b, 2016; Koistinen and Korhonen, 2013) after a 52-day gestation period
(Osadchuk, 2001; Osadchuk et al., 2003).

Litter sizes of 1 to 14 live cubs at birth have been reported (Pyykonen et al., 2005; Lindh et
al., 2020) with a mean of approximately 9 (Pyykdénen et al., 2010). Litter sizes including cups
found dead at birth (i.e., at the first postpartum check by farm staff), meanwhile, have been
reported to be around 8 £ 3.5 or 10.4 £ 2.6 cubs on average depending on housing and
management factors (Pyykonen et al., 2009), or 8.1 £ 3.8 or 9.7 £ 3.8 on average depending
on parity (primiparous and multiparous, respectively; Pyykdnen et al., 2007).
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Vixens are separated from their litter (weaned) between June and August when cubs are
approximately 7 weeks old (Pedersen et al., 2002; Koistinen and Mononen, 2008; Koistinen
et al., 2009a, 2009b, 2016; Przysiecki et al., 2010; Koistinen and Korhonen, 2013) or 8 weeks
old (Ahola et al., 2000a, 2005, 2010; Korhonen et al., 2000a, 2001b, 2001c, 2003a; Koistinen
et al., 2007). The period from parturition to weaning is considered the ‘lactation period’
(Burlikowska et al., 2013), though lactation generally ceases around 5 or 6 weeks postpartum
(WelFur, 2015b).

The juvenile growth period in farmed Arctic foxes lasts through the late summer and fall in
the northern hemisphere, when foxes are between approximately 10 and 17 weeks of age -
e.g., July-September in Poland (Gugotek et al., 2012; Zawislak et al., 2017) and August-
September (Dahlman et al., 2003) or August-December in Finland (Ahola et al., 2000a). Cubs
may be fed twice per day during this time (Korhonen et al., 2000a, 2003a; Ahola et al.,,
2002a, 2005; Pedersen et al., 2002; Koistinen et al., 2008) to pursue maximum growth and
fur quality.

Depending on diet and feeding regimen, foxes have been shown to gain around 6 to 8 kg
during the postweaning growth period (Zawislak et al., 2017). Dahlman et al. (2003)
determined that growth of arctic fox cubs largely concludes by 14 weeks of age. Cubs are
typically housed with their siblings for all/some of this time, but practices of splitting the litter
into pair or individual housing differ across farms. Adult breeders at least 1 year old are
housed individually, and for such adults these months may be referred to as the ‘regeneration
after reproduction period’ (Szymeczko and Bogustawska-Tryk, 2005; Burlikowska et al.,
2013).

The juvenile growth period is followed by (and may overlap with) the fur growth period, during
which the winter fur develops. This period has been attributed to the months of July-December
(Szymeczko and Bogustawska-Tryk, 2005), September-November (Dahlman et al., 2003),
September-December (Burlikowska et al., 2013), or October-November (Zawislak et al.,
2017). Arctic foxes are considered ‘sub-adults’ at this time (Ojala et al., 2021) and may be
fed once per day (Korhonen et al., 2000a, 2003a; Ahola et al., 2002a, 2005; Pedersen et al.,
2002; Koistinen et al., 2008).

Males’ testicles may be checked in December to ensure that they are developed/of normal
size for the upcoming breeding season (Pyykdnen et al., 2009). Vixens may be fed a restricted
diet beginning in January to induce slimming for optimising breeding results (Lindh et al.,
2020). According to a field study by Koskinen et al. (2007), the body weight of the vixen at
the time of artificial insemination (AI) had an effect on the number of eggs ovulated and thus
on litter size. The litter size was significantly lower in the weight category over 11 kg at
insemination time (1.74 cubs per inseminated female). Only 41% of females weighing over
11 kg at the time of AI weaned their cubs.

Pelting is typically performed in winter — i.e., November (Dahlman et al., 2003) or December
(Ahola et al., 2000a, 2002a, 2005, 2009; Korhonen et al., 2000a, 2003a; Pyykdnen et al.,
2010, Ylinen et al., 2018; Liu et al., 2019) - once the winter pelt has fully developed and
matured. Individuals chosen to be retained for breeding are not killed and pelted and can be
bred a few months later, at 10-11 months of age (Pyykdnen et al., 2010).
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Females may be kept as breeders for multiple years; the mean dam vixen age was 2.40 +
0.23 years and 1.35 *+ 0.18 years across two Norwegian farms (Sanson et al., 2005) and
reproductive females ranged from 1-5 years on a Finnish farm (Pyykénen et al., 2005).
Similarly, multiparous vixens in a Finnish study ranged from 2-5 years of age (Pyykdénen et
al., 2010). From the time of killing and pelting to the gestation period, there are only breeding
animals on the farm. Typically, farms will retain one male for every 15-20 females if Al is
used (most common method on fox farms), or one male for every 5 females if natural mating
is used (less common; Mononen et al., 2012).

Adult breeders

March - April
Pelting subadults
November - December Pelting or Gestation Pr e?,nant females
selection of new April - June (~ 52-day
breeders gestation)

Juveniles-Subadults Lactating females & cubs
July - December May - August

The growth and fur
growth periods may be

considered to overlap.
. animals
Juveniles-Subadults Weaned at 7-8 weeks

July - December June - August w

Figure 9: Typical production cycle for Arctic foxes (Vulpes lagopus) farmed in Europe

3.3.2 Red fox
3.3.2.1 BIOLOGY

Red foxes (Vulpes vulpes) are distributed across the entire northern hemisphere except
Iceland and Greenland, have been introduced in Australia (Hoffmann and Sillero-Zubiri,
2021), and overlap with the southern range of Arctic foxes (ElImhagen et al., 2002; Warret
Rodrigues and Roth, 2023). Red foxes occupy a variety of habitats, from semi-deserts to
woodland and farmland to cities (Lariviere and Pasitschniak-Arts, 1996; Holmala and Kauhala,
2009; Marton et al., 2014). Their presence is closely associated with that of small mammals
(Carricondo-Sanchez et al., 2016), and they typically avoid large open areas (Holmala and
Kauhala, 2009; Marton et al., 2014).

Red fox retinas are adapted to low light conditions (Malkemper and Peichl, 2018). They have
very high absolute hearing sensitivity (Malkemper et al., 2015) and a highly developed sense
of smell (Ortiz-Leal et al., 2023) which they use for foraging and olfactory communication
(Soulsbury and Fawcett, 2015; McLean et al., 2021).
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Both body size and weight vary, with larger and heavier individuals found in the northern
distribution range and in good quality habitats (Gortazar et al., 2000; Takeuchi, 2010). Total
body length ranges from 87 to 140 cm (@stbye et al., 1976; Cavallini, 1995) and length
without tail (head-body length) from 45 to 85 cm (@stbye et al., 1976; Cavallini, 1995;
Soulsbury and Statham, 2024). Shoulder height is approximately 35 to 52 cm (@stbye et al.,
1976). Red foxes grow until around 6 months of age (Soulsbury and Statham, 2024). Adult
red fox tracks are approximately 5 cm long and 4-4.5 cm wide, with forefoot tracks slightly
larger than hindfoot tracks (Bang and Dahlstrém, 2000). The tread area of the toes is
approximately 17-19 x 8-10 mm (size estimated from track identification drawings). The
stride length is approximately 25-35 cm while walking and 70-80 cm while trotting (Bang and
Dahlstrém, 2000).

Body weight ranges from 2.1 to 14 kg (Q@stbye et al., 1976; Cavallini, 1995). Males are heavier
than females, and their weight is higher in winter (Iossa et al., 2008), at low population
densities (Pagh et al., 2018a) and later in life (Pagh et al., 2018b). Average life expectancy
is 12-18 months (maximum 12-14 years; Gortazar et al., 2000; Takeuchi, 2010; Soulsbury
and Statham, 2024).

Red foxes use several dens throughout their territory (Weber, 1985). These are preferentially
located in areas with low neighbour density (Moizan et al., 2023) and in sheltered areas
(Barrull et al., 2014; Petrov et al., 2016; Karssene et al., 2019; Tsunoda et al., 2020; Ruiz-
Villar et al., 2021). Foxes dig their own dens, use those built by other species, sometimes in
cohabitation (Nowakowski et al., 2020), or occupy natural crevices (Nowakowski et al., 2020).
Red foxes dig extensively for den establishment and upkeeping. Foxes at nine fox dens in a
Polish forest dug up so much earth that they changed the soil characteristics and thus plant
society in a 100 m? area around the den (Kurek et al., 2014). Dens are used more for resting
during wet and cold weather, and less in areas with humans hunt at dens (Weber, 1985).

Population density varies between 0.08 to 37 foxes per km?2, with more foxes in resource-rich
habitats (Soulsbury and Statham, 2024). Home range size varies from approximately 0.3 ha
and reported up to 52 km?, with smallest ranges at high food availability (e.g., urban) and
for females at birthing time (Lariviere and Pasitschniak-Arts, 1996; Soulsbury and Statham,
2024). Ranges are defended as territories, with some overlap between relatives or between
males and females (Lariviére and Pasitschniak-Arts, 1996). Urban red foxes travel (mostly at
walking pace) around 4-7 km per night and rural foxes 6-10 km or more (Lariviére and
Pasitschniak-Arts, 1996; Soulsbury and Statham, 2024). Males move longer distances than
females especially in autumn and winter (Soulsbury and Statham, 2024). Straight-line
dispersal distances of around 300 km have been recorded (juveniles and adults; Soulsbury
and Statham, 2024).

Red foxes are mostly nocturnal and crepuscular but adjust activity patterns to that of humans
or intraguild competitors, or to prey accessibility (Barrull et al., 2014; Diaz-Ruiz et al., 2016;
Petrov et al., 2016; Maheshwari, 2018; Karssene et al., 2019; Tsunoda et al., 2020; Ruiz-
Villar et al., 2021). They often rest for a few short periods during the main activity times
(Meia and Weber, 1993).
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Red foxes are opportunistic generalists with a very varied diet that includes hunted prey
(primarily small mammals, but also birds, fish and invertebrates), carcasses (e.g., deer) and
fruit (Padial et al., 2002; Remonti et al., 2005; Lanszki et al., 2019; Windell et al., 2019;
Nakane et al., 2022).

The foraging behaviour of red foxes includes the same behaviours as that of Arctic foxes
(searching, biting, pushing, pulling, lifting, chasing, killing, vole jumps and digging;
Ommundsen, 1994; Cerveny et al., 2011; Morton et al., 2023; Yuk et al., 2024) and they
bite, chew and tear apart for consumption, with similar skull characteristics as Arctic foxes.
Red foxes also cache food by digging caches outside their den, on which they may rely during
winter (Sklepkovych and Montevecchi, 1996). They cached 25% of baits laid out above and
below ground, with baits from below ground being more likely to be cached (Thomson and
Kok, 2002). One fox that caught 10 spawning carps in 1:33 h cached all of them in the vicinity
(Tobajas and Diaz-Ruiz, 2022). Time spent foraging and exploring is around 7-8 h per day
(night) in urban foxes (Saunders et al., 1993; Doncaster and Macdonald, 1997).

Red foxes live in flexible social structures that range from monogamous pairs to polyandrous/
polygynous mating (Baker et al., 2004). Heavier males tend to hold larger territories and sire
more extra-pair offspring (Iossa et al., 2008). Family groups typically consist of one male and
several (related) females, with usually only one female reproducing and the male helping to
raise the cubs (Macdonald, 1979; Baker and Harris, 2000; Vergara, 2001). Mating season is
in January to February, and litters of 1 to 6 altricial cubs are born in a den after 49-55 days
of gestation (Soulsbury and Statham, 2024). Birth weight is 100 g or more, and cubs are
blind for 10-14 days (Lariviere and Pasitschniak-Arts, 1996; Soulsbury and Statham, 2024).

Cubs emerge from the den around 4 weeks of age, which coincides with the start of weaning
(Soulsbury and Statham, 2024). Dispersal may start at 10 weeks old (Robertson et al., 2000)
but the main dispersal period is September to January (Lariviére and Pasitschniak-Arts, 1996;
Robertson et al., 2000). Males disperse earlier and further than females, with distances
depending on population density and food availability (typically 2 to 31 km; Lariviere and
Pasitschniak-Arts, 1996; Walton et al., 2018).

Annual (juvenile) mortality is around 50% and causes include predation, parasites, diseases,
collisions and hunting (Soulsbury and Statham, 2024), and in some areas bioaccumulation of
heavy metals (Pérez-Lépez et al., 2016). Infanticide of unrelated (Vergara, 2001) but not of
own offspring has been reported in wild red foxes.

Red foxes communicate with olfactory, auditory and visual signals, with scent marking playing
an important role in social group affiliation (Soulsbury and Fawcett, 2015). Cubs show a
variety of social interactions at 4 weeks of age, including playing, scent marking and agonistic
interactions (Meyer and Weber, 1996).

3.3.2.2 PRODUCTION CYCLE

The production cycle of farmed red foxes (on farms typically termed "silver” after the main
used dark-coated colour morph) (see Figure 10) is almost similar to that of Arctic foxes. The
breeding season occurs slightly earlier than in Arctic foxes, in late January-February (Tong‘ao
et al., 2023) or February-late March (Hovland et al., 2006; Mononen et al., 2012). Likewise,
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cubs are born earlier, in April-May (Ahola and Mononen, 2002; Ahola et al., 2002b, 2006;
Schgyen et al., 2007). Weaning (as previously described for farmed Arctic foxes) occurs
around 8 weeks of age on farms (Ahola et al., 2002b; Akre et al., 2010; Hovland et al., 2016).
Vixens are typically removed from their breeding cages with a nest box and returned to
standard cages without a nest box at this point (Ahola et al., 2000b). Mean litter sizes of 3.9
+ 1.2 cubs have been reported on farms (Ahola et al., 2006). After weaning, cubs may be fed
twice per day during the preweaning juvenile growth season (i.e., the summer and early fall)
and hereafter typically once per day (Ahola et al., 2000b; Ahola and Mononen, 2002).

Farmed red foxes can begin to reproduce shortly after the autumn of their first year of life
(Jeppesen et al., 2000a) which is earlier than Arctic foxes. Like Arctic foxes, red foxes may
be bred across subsequent years. Farmers tend to select animals with good reproductive
success, but also particular pelt colour/quality and inbreeding factors are taken into account.
Across three studies, males aged 2-4 years and females aged 1.5-3.5 years on Norwegian
farms (Hovland et al., 2006, 2010, 2011). Killing and pelting occurs at a similar time of year
as in Arctic foxes. Pelt quality is visually/tactually graded to determine the selection of animals
to be killed and pelted or kept as breeders in November (Schgyen et al., 2007) or December
(Kenttamies et al., 2006), and pelting is performed shortly thereafter, e.g., in January (Ahola
et al., 2000b, 2002b, 2006).

Adult breeders

January - March
Mating/Al
Pelting adults
January Pelting or Pregnant females
selection of new March - May (~52-day

breeders gestation)
The growth and fur

= Birth and Nursing Lactating females & cubs
April - June
growth periods may be
considered to overlap.
Grc‘lwmg Weaning
) R animals )
Juveniles-Subadults Weaned at 8 weeks

July - December June - July w

Juveniles-Subadults

July - December
Fur growth

i\

Figure 10: Typical production cycle for red foxes (Vulpes vulpes) farmed in Europe

3.3.3 Hybrid foxes

Crossbreeding between farmed Arctic and red foxes was first reported to occur in USA around
1946 and in Norway since 1949 (Wenzel, 1990). Crossing occurs between male red fox and
female Arctic fox, to obtain the higher reproductive performance of the Arctic fox in terms of
litter size and maternal behaviour, as indicated in the European Welfare Assessment protocol
for foxes (WelFur, 2015b). Several new fur types can be produced through this hybridization,
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both in coat colour and hair type. Despite differences in chromosome numbers — silver foxes
(2n = 34) and blue foxes (2n = 48, 49, or 50) — the structural similarity of their chromosomes
allows fertilization to occur and foetal development to proceed. The hybrid offspring is an
intermediate form of the parents, both in the number of chromosomes (2n = 41 or 42) and
in phenotype. Hybrid foxes are sterile and cannot reproduce (Wenzel, 1990). As a result, all
hybrids are killed and pelted during their first season, at about 6 months of age (Norodd et
al., 1988; Lohi et al., 2015; Supporting information — SF7). The hybrid fox can be produced
either by natural mating or by insemination (Supporting information - SF8). However, natural
mating between the two species can be difficult, for example because the breeding season
does not coincide perfectly. Therefore, hybrids are obtained mainly through artificial
insemination.

3.3.4 Husbandry systems of foxes

Farmed foxes are generally kept in wire mesh cages sheltered by open-walled sheds (thus
experience some degree of ambient temperatures and other factors such as lighting, wind,
and humidity, however, sheltered from extreme fluctuations and from most precipitation and
solar radiation). Physical housing specifications are outlined in Section 3.3.4.1. In brief, the
floor area of the cage is 0.75 m? at minimum at any period. There is additional access to a
nest box within the cage or on top of the cage during (late) pregnancy and during the
lactation/suckling period.

On EU farms, fox cages may be supplemented with one resource to enrich the environment
in any phase of the production cycle, such as a wooden block, bone, hay/straw, or some other
non-dangerous chewing material (Supporting information - SF9, SF10). This is further
discussed in Section 3.3.4.2. As suckling cubs, foxes are maintained in groups with their
mother and siblings. At weaning the female is removed from the cage and the cubs are housed
in groups or male-female pairs (Supporting information - SF6, SF8).

Foxes are fed once per day at minimum, though feed amounts and/or feeding frequencies
may differ across the production cycle. Feed consists of a meat-based paste deposited on the
mesh top of cages or on feeding trays. Drinking water is provided continuously in water pipes
with nipple drinkers or in water bowls. Feeding and watering practices are outlined in Section
3.3.4.4. Other management practices for farmed foxes (e.g., breeding and handling practices)
are discussed in Section 3.3.4.4.

3.3.4.1 PHYSICAL ASPECTS OF HOUSING

Farmed foxes are kept in wire mesh cages in open-walled roofed sheds (Supporting
information - SF9; Ahola, 2002 and Koistinen, 2009 in Supporting information - SF11, SF12).
The sheds allow natural ventilation and shelter, and cage sides may additionally be covered
by netting or curtains to protect from direct sun or wind permanently or in periods (Supporting
information — SF9). The cardinal directions of the shed may be chosen to prevent exposure
of animals to direct sun (presumably at sunrise and sunset; Supporting information - SF9),
some barns use trees or other vegetation to protect from wind. Shed roofs may also have
openings to aid air circulation, and in warm weather, farmers may use a truck to disperse
sprinkled water over foxes (Supporting information — SF9). Foxes are observed to perform
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behavioural thermoregulation, such as moving into shaded areas if available or lying stretched
out, to cope with excessive heat (Mononen et al., 2012).

In cold climates, stakeholders report that Arctic foxes do not need additional shelter since
their fur serves as insulation, whereas red foxes benefit from additional wind protection
(Supporting information — SF9). According to stakeholders, keeping fox cages in this type of
shed exposes them to ambient/natural lighting, thereby favouring the natural maturation
process of the juveniles, allowing development of the winter fur, and eliciting the onset of the
reproduction cycle in mature male and female foxes (Supporting information - SF9). However,
some farms have closed-wall unheated barns as well (WelFur, 2015b), where natural light
and ventilation are achieved through side/ceiling windows and doors.

Cages are typically elevated 100 cm off the ground (Supporting information - SF9, SF10).
Wire mesh floors allow urine, faeces and water to fall through the cage bottom (Supporting
information - SF12). Mesh size is equal to or smaller than 11.5 cm?2 with wire thickness of at
least 2.1 mm?2, according to legal requirements in Finland (Koistinen et al., 2009a, 2016;
Supporting information — SF10, SF12). Similarly to mink (see Section 3.2.3), faeces can
accumulate on the cage floor and need to be removed periodically, although frequency is
unknown, but reported by stakeholders as occurring once or twice per year at least
(Supporting information -SF6, SF8). On another topic, pregnant females are reportedly given
access to a wooden nest box approximately 2 weeks before whelping (Korhonen and Niemela,
2000; Pyykonen et al., 2010; Supporting information — SF9, SF10, SF12).

Nest boxes are typically placed inside the cage, though in some cases (about 5%), the nest
box is placed on top of the cage (i.e., a “roof nest box”; Supporting information — SF9). Nest
box design reportedly differs between red and Arctic foxes: nest boxes for red foxes may have
a separate entrance room/vestibule to protect them from wind and promote optimal nest
climates, while nest boxes for Arctic foxes do not have this additional protection (Supporting
information — SF9). In either species, some farmers may open the nest box lid or remove it
during warm weather to cool the nest. Nest boxes that cannot be opened were used mainly
in the past, and to the best of expert knowledge, no information on the current use/non-use
has been found. Litter/bedding for nest boxes is not provided according to stakeholders
(Supporting information - SF9), and this is corroborated by the literature.

Nest box access is maintained while mothers are lactating/while cubs are nursing (Supporting
information - SF9, SF10), but nest boxes are typically not provided for dams and cubs after
weaning (Supporting information — SF8). There are examples in the literature of nest boxes
being removed from cages when juveniles are 7 or 8 weeks old, shortly before or at weaning
(Ahola et al., 2009, 2010; Koistinen et al., 2009c). Adult male breeders and non-pregnant
adult female breeders also do not have nest boxes according to stakeholder reports (Korhonen
and Niemelad, 2000; Supporting information - SF9, SF10, SF12).

Standard cage and nest box dimensions according to stakeholders are detailed in Table 5
(Supporting information - SF9, SF10, SF12). Comparable dimensions (i.e., £1 cm in any
dimension) have been used on commercial farms or research farms with practices resembling
commercial conditions (Ahlstrgm and Wamberg, 2000; Ahola et al., 2000a, 2000b, 2002a,
2002b, 2006, 2009, 2010; Harri et al., 2000; Mononen et al., 2001; Dahlman et al., 2003;
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Pyykonen et al., 2005, 2010; Hovland et al., 2006; Koistinen et al., 2008, 2009b; Koistinen
and Mononen, 2008; Akre et al., 2009; Koistinen and Korhonen, 2013). However, slightly
larger cages (givenin I x w x h: 120 x 106 x 76 cm (Hovland et al., 2010, 2011); 120 x 105
x 70 cm (Korhonen and Niemeld, 2000; Korhonen et al., 2001a, 2003a); 113 x 108 x 72 cm
(Mustonen et al., 2005a); 120 x 100 x 75 cm (Pedersen et al., 2002) or nest boxes (I x w x
h: 98 x 55 x 48 cm (Hovland et al., 2010, 2011, 2016); 70 x 45 x 40 cm (Koistinen et al.,
2009a, 2016) have also reportedly been used in such studies, as well as smaller cages for
individual animals, e.g., floor areas of 0.6 m? (Zawislak et al., 2017) or for litters housed with
their mothers during lactation (I x w x h: 120 x 100 x 75 cm; Jeppesen et al., 2000a; 120 x
105 x 70 cm; Korhonen et al., 2001b, 2003a). In 2012-2014, 87 out of 88 Finnish farms had
cage heights between 70 and 77 cm, while on one farm, most of the foxes were kept in 58 to
70 cm high cages (Ahola et al., 2014).

According to the information provided by stakeholders, it should be noted that the cage
dimensions laid out in Table 5 may be updated shortly, particularly in Finland, where a decree
renewal is expected. This decree renewal suggests that cage dimensions should be 107 x 116
cm (1.2 m?) for immature females and non-pregnant adult female breeders and 238 x 107
cm (2.4 m?) for immature males and adult male breeders (Supporting information - SF9).
Increases in cage size to 238 x 107 cm (2.4 m?) are also suggested for pregnant females,
lactating females, and suckling cubs, and 2.4 m? for three juveniles or growing animals plus
0.8 m? for each additional animal (Supporting information - SF9).
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Table 5: Standard husbandry systems for farmed foxes. Information provided by stakeholder umbrella organisations reflecting
current practices (Supporting information — SF9, SF10, SF12). Where cells are empty or specifications are not provided, the
information was either not available or not applicable.

Descriptive Social Duration in Number of Cage Total floor Sex Nest box Source
category housing system animals per dimensions space (m2) ratio provision and
system cage in cm (M:F) dimensions in
(% of s cm
fn“"“a's h)@ (Ix w x h) @
category)
Male Individual  Whole life 1 107 x 76 X 0.8132 No SF9
breeders (100%) from 70
adulthood
Individual  Whole life 1 100 x 75 x 0.75 SF10
(100%) from 70
adulthood
1 115x 105x 1.2 SF12
70
Non- Individual  Whole life 1 107 x 76 X 0.8132 No SF9
pregnant (100%) from 70
female adulthood
breeders during non-
reproductive
season
Individual  Whole life 1 100 x 75 x 0.75 SF10
(100%) from 70
adulthood
1 115x 105x 1.2 SF12
70
Pregnant Individual 3 monthsor 1 107 x 76 x 0.8132 Yes, in late SF9
females (100%) until 70 . pregnancy
delivery Occasionally
additional 60 x 50
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Descriptive Social Duration in Number of Cage Total floor Sex Nest box Source
category housing system animals per dimensions space (m2) ratio provision and
system cage in cm (M:F) dimensions in
(% of (s o cm
animals h)@ (I xwx h) @
category)
0.35 roof 50 x 70 x 60
nest box(®
Individual  Whole life 1 100 x 75 x 0.75 Yes SF10
(100%) from 70
adulthood
1 115x 105x 1.2 Yes, in late SF12
70 pregnancy
50 x 60
Lactating Grouped 3 monthsor 1 240 x 107 2.568 Variable Yes SF9
females with cubs until 0 . I (whole 60 x 50
(100%) weaning ccasionally jiprar X
additional .
with 50 x 70 x 60
0.35 roof vixen)
nest box(®)
Grouped All life Vixen with 100 x 75 x 0.75 Yes SF10
with cubs besides litter 70
(100%) giving birth
and
weaning the
cubs
50 x 60 SF12
Suckling Grouped 3 monthsor 1 240 x 107 2.568 Variable Yes SF9
cubs with until . (whole
mother weaning aoc?g?t?é%r;?”y litter 60 x 50
and 0.35 roof with 50 x 70 x 60
littermates nest box® vixen)
(100%) st box
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Descriptive Social Duration in Number of Cage Total floor Sex Nest box Source
category housing system animals per dimensions space (m2) ratio provision and

system cage in cm (M:F) dimensions in

(% of (s o cm

animals h)@ (I xwx h) @

category)

Grouped Minimum 7- SF10

with 8 weeks

mother

and

littermates

(100%)

Vixen with 50 x 60 SF12
litter

Juvenile Paired 3 months 1-2 107 x 116 1.2412 2M No SF9
cubs with

sibling (% ;—n(i)r;]Salper 1M:1F

unknown) above 2 2F

Individual  Whole life 1-2 0,8 in group SF10

or paired from +05

with adulthood anil';walper

sibling (%

unknown) shovE 2
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(a): | = length, w = width, h = height.

(b): Roof nest boxes involve placement of the nest box on top of the cage
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3.3.4.2 ENVIRONMENTAL ENRICHMENT

Legislation in certain EU Member States (e.g., Finnish Decree 1084/20112%) requires one
resource intended as enrichment or “activity object” per cage, which can be a wood block,
bone, or some other non-dangerous chewing material (Supporting information — SF9, SF10).
The WelFur protocol for farmed foxes also evaluates access to these items and defines
enrichment as an “object or material inside the cage, or with regard to straw or such material
also outside the cage so that it is available for the animal, which allows species-specific
manipulation and/or interaction with it, e.g., gnawing, carrying or digging” (WelFur, 2015b).
Additional objects can be provided, such as digging substrates, scratching surfaces, or straw.

Stakeholders report that resources intended as enrichment is provided in all phases of the
production cycle (Supporting information - SF9, SF10). However, there are cases in the
scientific literature where resources were not provided in standard or “control” housing (i.e.,
groups with unmodified housing, comparable to that of standard farm housing) prior to or
during the study period (Ahola et al., 2000b, 2002a, 2002b, 2006, 2010; Korhonen and
Niemelda, 2000; Mononen et al., 2001; Ahola and Mononen, 2002; Pedersen et al., 2002;
Koistinen et al., 2008, 2009c; Koistinen and Mononen, 2008; tapinski et al., 2019),
particularly in research taking place during lactation/suckling.

This may be due to differing national legislation in the years these studies were conducted or
in the EU Member States where the research took place. However, in certain studies carried
outin Finland and Norway, where several of the above studies were based, resources intended
as enrichment were provided to weaned juveniles (Korhonen et al., 2003a; Koistinen and
Mononen, 2008; Akre et al., 2009; Ahola et al., 2010; Koistinen and Korhonen, 2013; Hovland
et al., 2016), to the whole litter and lactating vixen (Ahola et al., 2009; Koistinen et al.,
2009a, 2016), or to adult males and females (Hovland et al., 2010, 2011, 2016) in housing
that was stated to resemble standard farm housing (note: descriptions of enrichment provided
to foxes in “experimental housing” were excluded as these are often above-standard for
commercial conditions).

Shelves or “observation platforms” (Supporting information - SF9, SF10, SF11) are also
required by legislation in some EU Member States (e.g., Finland; Mononen et al., 2012).
Further, availability of a platform is evaluated in the WelFur fox protocol at all stages of the
production cycle under the category “"Comfort around resting” (Mononen et al., 2012; WelFur,
2015b). Stakeholders report that one platform per cage is provided for stocking densities of
1 or 2 individuals per cage, and two platforms per cage are provided for stocking densities of
4 or 5 per cage (Supporting information — SF9). Shelves measure approximately 107 x 30 cm
and are made of wire mesh (Supporting information - SF9). For pregnant and lactating
females, however, a nest box is considered to substitute the platform because foxes can rest
on top of the nest box (Supporting information - SF9, SF10).

The literature reviewed corroborates the provision of platform in farmed fox cages, primarily
during the lactation/suckling period and in weaned juveniles’ cages (Ahola et al., 2000a,
2000b, 2002a, 2002b, 2006, 2009, 2010; Ahola and Mononen, 2002; Pedersen et al., 2002;

22 Government Decree on the protection of fur animals 1084/2011.
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Korhonen et al., 2003a; Koistinen et al., 2008, 2009b, 2009c; Koistinen and Mononen, 2008;
Akre et al., 2009; Koistinen and Korhonen, 2013; Hovland et al., 2016; Koistinen et al., 2016),
or the provision of only a nest box in the lactation period, of which the top may be suitable
for climbing/elevated resting (Ahlstrgm and Wamberg, 2000). Shelf provision has also been
reported in research with adult males and females (Korhonen and Niemel&, 2000; Hovland et
al., 2010, 2011, 2016; Pyykdnen et al., 2010). Occasionally, research articles report that no
shelves or platforms were provided for weaned juveniles in standard housing, i.e., control
groups in experimental studies (e.g., a Polish study: tapinski et al., 2019; a Finnish study:
Mononen et al., 2001).

3.3.4.3 GROUP SIZE

Siblings may be pair housed immediately after weaning (Supporting information - SF9, SF10,
SF11), or will be kept in large sibling groups until the fall (Supporting information - SF6, SF8,
SF12). Division into male-female sibling pairs (Ahola et al., 2000b, 2002a, 2002b, 2006,
2009, 2010; Korhonen et al., 2001a; Rikula et al., 2001; Kempe et al., 2009; Koistinen et
al., 2009b; Gugotek et al., 2010, 2012; Hovland et al., 2016; Ylinen et al., 2018; tapinski et
al., 2019), single housing (Harri et al., 2000; Korhonen et al., 2001b, 2003a; Mononen et al.,
2001; Rikula et al., 2001; Ahola et al., 2002b, 2006; Pedersen et al., 2002; Dahlman et al.,
2003; Przysiecki et al., 2010; Zawislak et al., 2017), or, in some cases, sibling groups of three
(Schgyen et al., 2007) from weaning is most often reported in research taking place on
commercial farms/research farms with practices that are stated to resemble commercial
conditions.

Male breeders are housed individually from their first winter of sexual maturity (Supporting
information - SF9, SF10, SF11). Adult females (non-pregnant adult female breeders) are
similarly housed individually after their first winter of sexual maturity, aside from the cub-
rearing season during which they are housed with cubs or juveniles (but not other adults). As
such, individual housing also varies in duration depending on the parity of the females
(Supporting information - SF9, SF10).

3.3.4.4 FEEDING AND WATERING

For adults (immature breeders, adult male breeders, non-pregnant adult female breeders,
and pregnant females), water is usually delivered through frost-protected water nipples or in
water bowls depending on the season (water pipes may freeze in winter, in which case bowls
are provided a minimum of three times per day (Supporting information - SF9; also
demonstrated in Koistinen et al. (2009c¢)). For lactating females, suckling cubs and juveniles,
water is most often provided in water bowls and sometimes in water nipples (no frost
protection needed as these periods only occur in summer; Supporting information — SF9). It
was reported by stakeholders that animals should have access to liquid (not frozen) water all
year round according to legal requirements (like in Finland), except for animals that are going
to be killed and pelted that year (Supporting information -SF10).

Feed may be delivered in several ways: deposited on the mesh top of cages using a feeding
truck (Korhonen and Niemela, 2000), deposited by an automatic feeder (Kempe et al., 2009),
or in feeding trays, typically one per cage (Ahola et al., 2000a, 2002b, 2006, 2009, 2010;
Harri et al., 2000; Ahola and Mononen, 2002). Feed is a paste composed of fishmeal/fish
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scraps and slaughterhouse products (Ahlstrgm and Wamberg, 2000; Korhonen and Niemela,
2000; Korhonen et al., 2001a, 2001b, 2003a; Dahlman et al., 2003; Cybulski et al., 2009;
Szymeczko et al., 2009; Przysiecki et al., 2010). According to one scientific article, farms may
omit feeding on Sundays as a standard practice (Korhonen and Niemela, 2000).

Vixens may be fed a restricted diet beginning in January to obtain slimming before the
reproduction (mating and delivery season). The degree of feed restriction is unclear, but daily
feed amounts for the period from January-June have reportedly ranged from 150 g to 600 g
per vixen (Lindh et al., 2020). Pregnant females may also be fed a restricted diet until
parturition, after which they typically will have ad libitum access to feed (Ahlstrgm and
Wamberg 2000). Increased feeding for vixens during the lactation period is a common practice
in Europe and in Canada (Canadian NFACC, 2013b) to meet the higher metabolic demands
experienced by the lactating dam, however this practice is not overly clear in the literature
reviewed. Juveniles may be fed twice per day from the late summer through fall, and
thereafter typically once per day (Ahola et al., 2002a, 2005; Koistinen et al., 2008; Korhonen
et al., 2000a, 2003a; Pedersen et al., 2002). Adult animals are usually fed once per day.
Additional information about feeding practices are reported by stakeholders (see Supporting
information — SF6, SF8).

3.3.4.5 OTHER MANAGEMENT PRACTICES

Little information is available in the available literature about breeding practices in farmed
foxes. Likely artificial insemination (e.g., Pyykénen et al. 2005, 2010; Stasiak et al., 2021) is
used more frequently than natural mating (Mononen et al., 2012). The technique of artificial
insemination with freshly collected semen is a breeding technique used in Norway and Finland,
with conception rates of approximately 80% and numbers of weaned pups (approximately
four for red foxes and eight for blue foxes) that are comparable to those observed in natural
mating (Farstad, 1998).

Female foxes come into heat in February (red fox) and March (Arctic fox). The heat is assessed
by using a rut gauge. The rut gauge is a device commercially developed for heat detection in
foxes and raccoon dogs. The rut gauge measures the electrical resistance in the wall of the
vagina. At peak value, the wall is at its most keratinised and this indicates the optimal
insemination time. Optimally the heat is measured 1-5 times during the breeding season
(Supporting information - SF8).

Semen is collected from the males through manual stimulation in a dedicated room used
exclusively for this purpose. The collected semen is then evaluated and diluted prior to use
(Supporting information — SF8).

The insemination is performed in special premises. The animals are restrained during
handling. The diluted semen is transferred into the uterus of the female by an insemination
capillary. Sterile equipment is used for every female. Approximately 70% of the females are
inseminated twice routinely, usually with a 2-day interval. The remaining 30% is only
inseminated once, due to rapid development of heat (Supporting information — SF8, SF13).

On farms where natural mating is used, e.g., in research conducted across non-EU (Russian)
and Norwegian farms (Osadchuk, 2001; Osadchuk et al., 2003), respectively, it is reported
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that females are mated once with a male, and the day of mating is considered the first day
of gestation. The female is placed into the male’s cage until a mating is confirmed either by
the presence of spermatozoa in vaginal smears (Boue et al., 2000) or by simply observing
the copulatory mating behaviour and cohesion of the male and female (Dr J. Malmkuvist,
Researcher at Aarhus University, communication in a WG meeting, 2024b).

Foxes are generally not physically mutilated or surgically modified for the purpose of
identification, castration, or other management procedures (individuals can be identified with
respect to their cage number). The animals are subjected to handling for different purposes
during their lifetime. Foxes may be caught by hand or with the aid of neck tongs for
procedures such as weighing, cage transfer, mating/insemination, or vaccination (Mononen
et al., 2012; WelFur, 2015b). There may also be handling for testicle checks in December to
ensure that males are fit for the upcoming breeding season (Pyykdnen et al., 2009).

Foxes will typically live their entire lives on the farm where they are born (WelFur, 2015b).
Other than a study reporting the annual administration of injection of distemper vaccinations
on a farm housing both foxes and raccoon dogs (Rikula et al., 2001), there is little information
regarding vaccinations or other routine health management procedures in the available
literature.

3.4 Racoon dog
3.4.1 Biology

Native from Eastern Asia, raccoon dogs (Nyctereutes procyonoides) are a canid species with
rounded ears and body, a bushy, black-tipped tail, and yellow to grey/brown/reddish fur
(SCAHAW, 2001). Adults present a demarcation line that separates the darker under and
lighter upper parts of their pelage (Naderi et al., 2020), measure on average 50-80 cm (plus
a 15-25 cm tail) and oscillate between 4-6 kg in winter and 6-10 kg in summer (Asikainen et
al., 2002; Kauhala and Saeki, 2004; Seki and Koganezawa, 2011). Kowalska and Piérkowska
(2014) described raccoon dogs as medium-sized dogs, but with a stockier build. They are
often mistaken for raccoons due to their facial markings. Raccoon dogs have short legs, a
long torso, a fluffy short tail, and long whisker-like fur on the sides of their heads.

While males are slightly bigger than females, the species has been reported to not have
marked sexual dimorphism (Kauhala and Saeki, 2004; Seki and Koganezawa, 2011). In a
comparison between farmed and wild-caught raccoon dogs from Poland (16 of each sex of
farmed animals, 10 wild animals in total), and animals killed in November, Kowalska et al.
(2014) reported an average weight of farmed males of 6.4 kg+0.4 and 6.5+ 1 kg for wild-
caught males, and 12+0.6 kg and 10.5+0.6 for the females, respectively.

Adult raccoon dog forefoot tracks are 4-5 cm long and 5-6cm wide, while the hind foot track
is slightly smaller. The tread area of the toes is approximately 13-15 mm x 7-9 mm (size
estimated from track identification drawings; Bang and Dahlstrom 2000).

Originally introduced for hunting purposes in the former Soviet Union between the 1920s and
the 1950s (Supporting information — SF14, SF15, SF16), raccoon dogs rapidly dispersed
throughout Northern, Eastern and Central Europe (Cirovié¢, 2006; Wooldridge et al., 2024).
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Raccoon dogs are primarily nocturnal (Ogurtsov et al., 2018) although they can shift activity
patterns in response to temperature changes (Seki and Koganezawa, 2011) and availability
of thick vegetation as refuge (Wooldridge et al., 2024). Accordingly, racoon dogs are found
across a range of habitats (Drygala et al., 2008b), and appear to prefer moist, densely
vegetated areas (Sutor, 2008) and meadows (Drygala et al., 2008b); especially in more
natural areas (Hwang et al., 2014; Rhim et al., 2015). Habitat use by raccoon dogs is affected
by the availability of food, shelter and suitable den sites (Wooldridge et al., 2024).

Raccoon dogs are opportunistic generalists (Wooldridge et al., 2024), with a truly omnivore
diet that includes small mammals, birds, fish, amphibians, vegetation, and carrion. Based on
data from 42 animals trapped in Finland between 1957-1978, Viro and Mikkola (1981)
reported finding plastic, paper, aluminium and sausages in the stomachs of some of the
animals and suggested that raccoon dogs will also feed from garbage dumps. Accordingly,
the skull and dental features of raccoon dogs show this variety of dietary niches, from
carnivorous to mainly frugivorous diets (Drygala et al., 2000; Haba et al., 2008; Kurihara,
2023) such as for example small, weak canines and flattened molars adapted to the
mechanical processing of vegetable matter. In addition, raccoon dogs have longer intestines
than most canids relative to body size. This is believed to allow for efficient digestion of plant
material (Supporting information — SF15). Recently, Pagh et al. (2025) examined stomach
content of raccoon dogs from wetlands and described a high degree of diversity including
fruits, grass and other plants.

One study compared farmed and wild-caught raccoon dogs from Poland (16 of each sex),
kept in standard cages (dimensions not specified) for at least 2 weeks after catching and fed
by a compound feed consistent with the nutritional requirements of this group of animals,
prepared from typical components available on the Polish feed market (percentage
distribution of macronutrients: protein: 30%, fat: 35%, carbohydrates: 35; Kowalska et al.,
2014). These animals were compared with 10 wild animals shot by hunters. The average
digesta passage rate (in minutes) was significantly longer for the wild-caught raccoon dogs
(686%x15 vs. 602+11). Barabasz et al. (1995), as cited by Kowalska et al. (2014), reported
that the passage of food through the digestive tract is longest in raccoon dogs among all fur-
bearing carnivores, as in about 80% of individuals tested, the first undigested food remnants
are excreted only after 11-12 hours.

In the study by Kowalska et al. (2014), the rate of passage was similar to previous results,
but longer in wild animals. The authors also reported significant differences between wild-
caught and farmed animals, for example regarding the total length of different aspects of the
gastrointestinal tract. The authors discuss that in wild animals, because their food is
heterogeneous and often not reduced to small particles, digestion in the duodenum is much
slower, and thus the duodenum is markedly longer. Similarly, food of plant origin, which is
an important part of wild raccoon dog diet, is broken down more slowly than meat. The type
of food influences the quantity and pH of the gastric juice, its digestive capacity and the
duration of the secretion process. The observed differences may be linked not only to the food
ingested, but also to the cyclical nature of its intake. Wild animals often take in food
occasionally, when it is available in a given area, and at a specific time, completely filling their
stomach. The authors discuss that, because of the intake of plants, the ratio of body length
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to intestinal length of raccoon dogs is more similar to that of the badger, which prefers plant
foods, than to that of the fox or wolf.

The activity level of raccoon dogs has been studied by telemetry. Data from Northeast
Germany, collected from 26 wild-caught adults (13 males and 13 females) followed over 24
h periods, showed significant annual variability in activity level (Figure 11; Zoller and Drygala,
2013), with a mean overall activity level of 58+10%, ranging from a mean value of 70£19
during cub rearing to 47+32 in winter. Regarding the circadian activity rhythm, the study
indicates that raccoon dogs are mainly crepuscular and nocturnal with a mean activity level
of 86.8% during the night and a mean diurnal activity level varying from 15.0% in winter to
56.6% during the cub rearing period.

In her unpublished thesis, Rudert (2008) observed the behaviour of 12 raccoon dogs in four
different zoos in Germany. Based on observations done at different seasons (not specified),
the author describes two to three activity periods per day, the duration of which depended on
the season and the weather. In summer the animals were half diurnal and half nocturnal, but
predominantly crepuscular, and nocturnal in winter. The most common way of locomotion is
walking (subdivided by the author into purposeful walking towards a goal and ambling). Trot
and gallop are only shown by the animals in phases of excitement, escape or play. The raccoon
dogs are described as being able to jump over small obstacles or jump onto them. The highest
obstacle overcome had a height of approx. 0.5 m. Trees or stones lying on the ground are
climbed over, but vertical climbing as in raccoons was not observed.

Doestrous and gestation
DOparturition and pup rearing

100 mintensive foraging and fat accumulation
_I_ § Breduced activity and winter burrow associated activity
80 1 §

\ —
X g | § ! —H | NN
> \ N
s . \
N
28 \ .
. .
0 T & T T T §

night females night males day females day males mean all

Figure 11: Activity level of adult raccoon dogs across seasons in Northeast Germany (©Zoller
and Drygala, 2013 ©Journal of Vertebrate Biology)

Unlike other members of the Canidae family, raccoon dogs in the wild experience a period of
winter dormancy or 'carnivore lethargy' whereby they decrease their activity levels and can
be intermittently dormant, relying on deposited fat layers in particularly harsh winters or
colder latitudes (Kauhala and Saeki, 2004; Ogurtsov et al., 2018). In areas where snowfall
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exceeds 20 cm, raccoon dogs will stay in their dens/hiding places. As reported by Wooldridge
et al. (2024), in Finland, the lowest activity levels occur between November and February,
corresponding to a period of winter dormancy or intermittent passivity. During autumn,
raccoon dogs build up significant fat reserves in preparation for their winter dormancy
(Kauhala and Saeki, 2004). Raccoon dogs are known to use latrines situated higher than
ground level i.e. at sites with gentle slopes (SCAHAW, 2001) within their home range,
although location can vary with the type of vegetation cover and season to maximise odour
dispersal (Watanabe et al., 2021).

Early reports of average home range were 9.5 km? (reviewed in SCAHAW, 2001), and home
range is reported to change in size for example in response to anthropogenic activity,
temperature and snow coverage, being smaller in winter (Seki and Koganezawa, 2011) and
in undisturbed areas (Stld et al., 2017). Home range size is comparable for males and
females, with complete overlap, except for females in the cub-rearing season, where home
range has been reported to expand considerably, namely 0.98 km? for females vs. 0.15 km?
for males (Drygala et al., 2008a, 2008c) based on data from 3 pairs of animals. A mean daily
distance travelled of 3 km (females) - 4 km (males) has been reported (Herfindal et al.,
2016). Raccoon dogs do not actively defend a territory and are tolerant towards individuals
of the same and other carnivore species (Drygala et al., 2008a; Sutor and Schwarz, 2012;
Koistinen et al., 2020), with agonistic behaviour rarely being observed. They may use dens -
up to five different ones during winter have been reported (Kauhala and Saeki, 2004) - made
by other species (e.g., foxes, badgers; SCAHAW, 2001) and have been observed cohabitating
with these species during the breeding season (Nowakowski et al., 2020). Territories are
maintained with markings and patrolling (Supporting information - SF17).

Raccoon dogs are reported to be strictly monogamous, and pairs might last for life. Raccoon
dogs can live both as a solitary pair or in family groups (since they are social animals),
displaying biparental care of young; Supporting information - SF15, SF16, SF17), with males
spending more time alone with cubs while females forage (Drygala et al., 2000, 2008a). A
Japanese study, though, based on data from 3 wild raccoon dog females, and determined by
the occurrence of paternal alleles, suggested that multiple paternity occurred in two of three
of their examined animals (Sugiura et al., 2020).

Litters are often born in May-July and contain 5-7 altricial cubs, with an average of 10.8
(range 1-16, based on data from 89 adult females observed for placental scars) reported in
wild Danish populations (Pagh et al., 2020). The gestation period lasts 59-64 days; young are
weaned at 30-40 days, self-sustaining at 4-5 months and reach sexual maturity at 9-11
months (Ward and Wurster-Hill, 1990, in Supporting information - SF16). In Germany,
behaviour of three pairs of raccoon dogs showed parents and young abandoned the den area
in the cubs’ 6th week of life (Drygala et al., 2008a), although staying in close proximity to
their natal habitat after weaning (Sutor, 2008). Mean dispersal distances are similar for male
and female offspring, reported to be around 13.5 km (Drygala et al., 2010), and range
between 4.7-108 km (Sutor, 2008). Infant mortality is high (50% in the first summer, up to
77% by the first winter), with hunting and traffic collision being primary causes (Drygala et
al., 2010).
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3.4.2 Production cycle

Production of raccoon dogs follows an annual cycle (see Figure 12). The reproductive period,
including pre-mating, mating, gestation, and lactation, occurs from January-June (Asikainen
et al., 2003). Natural mating or, less frequently, artificial insemination begins in late winter,
specifically in February (Koistinen et al., 2018, Koistinen and Mononen, 2023, Supporting
information - SF8). Further details regarding raccoon dog breeding practices in farm systems
are reviewed in Section 3.4.3.5. Under farmed conditions, raccoon dog cubs are born in the
spring (Mustonen et al., 2001; Nieminen et al., 2004, 2005), with most birth dates in May
(Nieminen et al., 2002; Asikainen et al., 2003, 2005; Mustonen et al., 2004a, 2004b;
Koistinen et al., 2017, 2020; Korhonen et al., 2023). Studies of litter sizes at birth have
reported averages from 2.5 £ 0.5 to 5.6 £ 0.8 cubs depending on maternal age, i.e., 1 and
3 years old, respectively (Lapinski et al., 2013). Szeleszczuk et al. (2021) similarly found that
2-3-year-old females nursed 6 cubs on average. Larger litter size was also reported in
literature, up to 15 cubs (Slaska, 2002).

Adult breeders

Period of reduced February - March
appetite/winter lethargy
November - February

Gestation
Pelting or selection »

Pregnant females
March - May (~60-day
gestation)

Pelting subadults of new breeders

November - December

Growth period and

fur maturation

Figure 12: Typical production cycle for raccoon dogs (Nyctereutes procyonoides) farmed in
Europe, with the vast majority being farmed in Finland
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The lactation period lasts through June-July (Koistinen and Mononen, 2023), and offspring
are weaned at 5-7 (Rikula et al., 2001), 8 (Ahola et al., 2007), or 9 weeks of age (Koistinen
etal., 2017, 2020; Korhonen et al., 2023). Littermates are split into male-female sibling pairs
or kept in quartet groups after weaning (Koistinen et al., 2018; Korhonen et al., 2023) and
may be transferred to pair or individual housing at 10-11 weeks of age (Rikula et al., 2001),
depending on the management and facilities on specific farms (Supporting information -
SF16). The growing season occurs from weaning until late September or October (Ahola et
al., 2007; Koistinen et al., 2020). Cubs are fed once in the morning and once in the afternoon
as needed to ensure food availability close to ad libitum during this period. From September
they are fed once per day but with the same daily feed allowance (Ahola et al., 2007). The
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animals' body weight increases steadily from August to October (Mustonen et al., 2001;
Nieminen et al., 2002; Asikainen et al., 2003).

As a difference from the other canids, raccoon dogs accumulate seasonal body mass in the
form of fat in preparation for the winter dormancy (Nieminen et al., 2002), as metabolism
slows down in winter months and the animals show considerable lethargy during this period
(Supporting information - SF14, SF16). However, the extent to which farmed raccoon dogs
show winter dormancy varies depending on the climate of the region. Under farming condition,
winter dormancy seems reduced by the daily provision of feed and lack of nestbox (Asikainen
et al., 2002 in Supporting information — SF16). Irrespectively, under farmed conditions, body
weight decreases from November to February due to a voluntary decrease in feed intake
corresponding with the natural seasonal dormancy (Nieminen et al., 2002, 2004; Asikainen
et al., 2003).

Winter fur growth occurs in September-November (Asikainen et al., 2003), and raccoon dog
fur may be visually and tactually graded during this period. Underfur and guard hairs have
been observed to mature between mid-October and late November, with fur on different body
parts maturing at different times (Asikainen et al., 2003; Seremak et al., 2011). The animals
are considered subadult by November of their first year (Mustonen et al., 2001). If not already
housed alone, groups or pairs are split into single housing at this time (Koistinen and
Mononen, 2023). Winter moulting occurs after fur maturation, and raccoon dogs are in their
summer pelage by June (Asikainen et al., 2003).

Killing and pelting mainly takes place in November (Seremak et al., 2011; Sergina et al.,
2013) or December (Koistinen et al., 2020), when the winter fur has matured (Koistinen and
Mononen, 2023). As such, only breeding animals are present on the farm during mid-winter
(Koistinen and Mononen, 2023). Females demonstrating good reproduction may be kept as
breeders for multiple years; for example, females on a Polish farm were up to 8 years old
(Lapinski et al., 2013). According to information received by stakeholders, females are bred
1-4 times before being culled/pelted (Supporting information — SF15). Adult breeders might
be killed and pelted also in March after cessation of breeding or in August after offspring are
weaned (Asikainen et al., 2003; Mustonen et al., 2004b; Koistinen et al., 2018).

3.4.3 Husbandry systems

Farmed raccoon dogs, like farmed mink and foxes, are housed in cages in open-walled sheds.
Cages (typically square-shaped) are made of wire mesh with floor areas of 0.8 m? at
minimum, and a wooden nest box is provided inside or on top of the cage for females and
their cubs during pregnancy and lactation. Housing is further described in Section 3.4.3.1.
Resources intended as environmental enrichment, including one manipulable object and one
shelf or platform, are typically provided in each cage. Manipulable objects (or “activity” objects
as they are called in most of the literature) may resemble those provided tor foxes, and straw
or hay may additionally be available on the roof of cages. Enrichment practices are detailed
in Section 3.4.3.2.

Suckling cubs are kept with their mothers until weaning, at which point juveniles are typically
divided into individual or pair housing, as explained above. Animals are then housed
individually for their entire adult lives, aside from when cubs are present in lactating females’
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cages or if natural mating is used (see Section 3.4.3.3 for information regarding group size
and social housing).

Feeding of adult animals occurs once per day at minimum, and lactating females are typically
fed ad libitum. Juveniles are fed twice per day as mentioned above. Feed is delivered on the
mesh top of cages or on feeding trays and drinking water is available continuously in water
pipes with nipple drinkers or in the form of water, ice, or snow in water bowls. Feeding and
watering practices are further outlined in Section 3.4.3.4. Mating can occur naturally or using
artificial insemination. Reproduction and other management practices such as breeding,
handling, and vaccination are described in Section 3.4.3.5.

3.4.3.1 PHYSICAL ASPECTS OF HOUSING

According to stakeholders, raccoon dog management is comparable to that of farmed foxes,
with slight husbandry modifications (Supporting information - SF6, SF8, SF18). The animals
are housed in wire mesh cages in open-walled sheds, exposed to ambient temperature and
lighting. Exposure to natural light is argued to be important for the sexual maturation process
and development of winter fur, as in foxes, since these processes are controlled by
photoperiod (Supporting information - SF18). Descriptions of sheds and methods of
temperature control are the same as in foxes, described in Section 3.3.4.1.

Cages are elevated approximately 100 cm off the ground and typically kept in single-row tiers
(occasionally there may be a second tier comprised of a nest box on the roof of the cage;
Supporting information — SF18) (Figure 13). As in mink and foxes, wire mesh allows waste to
fall through the cage bottom. No information is available on how often waste is removed but
is reported to be minimum once per year (Supporting information- SF8). No information was
found on the size of the openings of the wire mesh. However, according to the requirements
in Finland (the main European country where raccoon dogs are farmed; Koistinen and
Mononen, 2023), wire mesh requires to be smaller than 11.5 cm? and wire thickness needs
to be at least 2.1 mm? as reported by stakeholders (Koistinen et al., 2020; Supporting
information - SF19).
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Figure 13: Example of raccoon dog facilities, including a two-row shed without walls
(®Stanistaw tapinski)

Wooden nest boxes are provided to pregnant females approximately two weeks before
whelping and remain in the cage until cubs are weaned (i.e., during the rest of pregnancy
and lactation) to provide visual and physical shelter (Supporting information — SF18). This
practice is reportedly required by the Finnish legislation??® (Supporting information - SF19).
Two-room nest boxes (described as having an anteroom and a main room) were reported to
be used in some studies in Koistinen et al. (2017) and Korhonen et al. (2023) for natal cages,
and although straw as nesting material was not explicitly mentioned, bales of straw were
reportedly placed on top of the cage to be pulled through the wire mesh. According to
stakeholders, nesting material is not always present or required by national legislations, but
pregnant females, lactating females and their cubs have usually access to hay, likely on the
roof of the cage (Supporting information — SF18).

Stakeholders do not report nest box access for juveniles or adults aside from pregnant and
lactating females (Supporting information - SF18), but on research farms nest boxes have
been provided to male and/or female subadults beginning in the late fall or winter season,
with straw (Nieminen et al., 2002; Asikainen et al., 2003, 2005; Mustonen et al., 2004a,
2004b) or straw not being mentioned (Nieminen et al., 2004, 2005; Kinnunen et al., 2016).
This may, thus, have been above-standard conditions. Similarly, as part of raccoon dog
research, nest boxes were described only in an enriched housing condition for juveniles by
Koistinen et al. (2020) and for non-pregnant adult females by Koistinen et al. (2018). In the
latter study, it was also stated that the nest box floor was packed with straw as bedding, but

23 Government regulation on the protection of fur animals 20.10.2011/1084.
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this does not appear to be a common practice. Rather, hay or straw is usually placed on the
roof of the cage to be pulled through the wire mesh by the animals.

The standard cage dimensions reported by stakeholders for farmed raccoon dogs are outlined
in Table 6 and vary from 100 cm to 107 cm in length x 75 to 76 cm in width for individually
housed raccoon dogs. Animals have been housed in comparable cage sizes in studies taking
place on commercial farms or research farms with commercial conditions (Koistinen et al.,
2017, 2018, 2020; Korhonen et al., 2023). Slightly larger cages (given in I x w x h) of 115 x
105 x 70 cm (Ahola et al., 2007); 150 x 107 x 70 cm (Nieminen et al., 2002, 2004, 2005;
Asikainen et al., 2003, 2005; Mustonen et al., 2004a, 2004b; Kinnunen et al., 2016) have
reportedly been used as standard cages on research farms. Meanwhile, smaller nest boxes (|
Xxw x h: 67 x 41 x 36 cm) have been used for non-pregnant adult females on research farms
(Koistinen et al., 2018).

In Poland, a national regulation produced by the Minister of Agriculture and Rural
Development?* mandates the following cage dimensions for raccoon dogs (same as for foxes):
1) foxes and raccoon dogs kept individually:

a) height - at least 0.5 m,

b) floor area - at least 0.6 m?, with a width of at least 0.6 m, and a length of at least
0.9 m;

2) female foxes and raccoon dogs with young:
a) height - at least 0.5 m,

b) floor area - at least 1.2 m?, with a width of at least 0.75 m, and a length of at least
0.8 m

24 Rozporzadzenie ministra rolnictwa i rozwoju wsil) z dnia 28 czerwca 2010 r. w sprawie minimalnych warunkow
utrzymywania gatunkow zwierzat gospodarskich innych niz te, dla ktérych normy ochrony zostaty okreslone w
przepisach Unii Europejskiej).
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Table 6: Standard husbandry systems for farmed raccoon dogs. Information provided by stakeholder umbrella organisations
reflecting current practices (Supporting information — SF18, SF19). Where cells are empty or specifications are not provided, the
information was either not available or not applicable.

woJ) papeojuMoq ‘2 ‘G202 ‘SZEBLEEZ

Descriptive Social Duration in Number of Cage Total floor Sex Nest box provision Source
category housing system animals per dimensions in space ratio and dimensions in
system cage cm (m?2) (M:F) cm
(0 &7 (1 xw x h)@ (1 xw x h) @
animals in
category)
Adult male Individual Whole life 1 107 x 76 x 70 0.81 No SF18
breeders (100%) from
adulthood
Individual Whole life 1 100 x 75 x 70 0.75 SF19
(100%) from
adulthood
Non- Individual Whole life 1 107 x 76 x 70 0.81 No SF18
pregnant (100%) from
adult adulthood
female outside of
breeders reproductive
season
Individual Whole life 1 100 x 75 x 70 0.75 SF19
(100%) from
adulthood
Pregnant Individual 3 months 1 107 x 76 x 70 0.81 Yes SF18
females (100%)

Usually inside cage
(95%) but may be
on top of cage (5%;
i.e., a roof nest
box(®)

60 x 50, or
50 x 70 x 50
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Descriptive Social Duration in Number of Cage Total floor Sex Nest box provision Source
category housing system animals per dimensions in space ratio and dimensions in
system cage cm (m?2) (M:F) cm
(% of (1 x w x h)@ (I xw x h) @
animals in
category)
Individual Whole life 1 100 x 75 x 70 0.75 Yes SF19
(100%) from
adulthood
Lactating Grouped 3 months Dam with litter 240 x 107 x 70  2.56 Variable Yes SF18
females with cubs (whole el e mmaa
o )
() thitt?]r (95%) but may be
dam) on top of cage (5%;
i.e. a roof nest
box(®)
60 x 50, or
50 x 70 x 50
Grouped Whole life Dam with litter Yes SF19
with cubs from
adulthood
outside of
reproductive
season
Suckling Grouped 3 months Dam with litter 240 x 107 x 70  2.56 Variable Yes SF18
cubs with (whole -
littermates litter Usually inside cage
(100%) with (95%) but may be
dam) on top of cage (5%;
i.e. a roof nest
box(®)
60 x 50, or
50 x 70 x 50
Grouped 7-8 weeks No SF19
with minimum
littermates
(100%)
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Descriptive Social Duration in Number of Cage Total floor Sex Nest box provision Source
category housing system animals per dimensions in space ratio and dimensions in
system cage cm (m?2) (M:F) cm
(0 &7 (1 xw x h)@ (1 xw x h) @
animals in
category)
Juvenile Paired/gro 3 months 1-2 107 x 116 x 70 1.2 2M, No SF18
cubs uped with + 1M:1F,
siblings (% . or 2F
additional
unknown) 0.5 per
each extra
animal
Individual/  Whole life 1-2 0.8 in SF19
paired/gro  after group
uped with weaning +
siblings (% .
additional
unknown) 0.5 per
each extra
animal

(a): | = length, w = width, h = height.

(b): Roof nest boxes involve placement of the nest box on top of the cage.
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3.4.3.2 ENVIRONMENTAL ENRICHMENT

Raccoon dogs are housed with one resource intended for enrichment per cage, which can be a
wooden block, a bone or some other chewing material not considered dangerous (Supporting
information - SF18). The presence of resources was reported by stakeholders as required by
legislation in Finland?®> (Supporting information — SF19), and similar information was found in
literature (Koistinen and Mononen, 2023). If bones are provided as a chewing material (e.g.,
bovine cortical bones), they can be re-used between animals on commercial farms and do not
include edible substances like meat, gristle, or marrow (Koistinen et al., 2017).

Raccoon dogs additionally have access to hay or bales of straw placed on top of the cage to be
pulled through the mesh top (Supporting information — SF18). This is also mentioned in scientific
studies performed on private farms or research farms with practices resembling commercial farms
(Koistinen et al., 2017, 2018, 2020; Korhonen et al., 2023). This may be considered an
enrichment under the WelFur protocol for farmed raccoon dogs (Koistinen and Mononen, 2023;
Welfur, 2020) but is mentioned by stakeholders as holding two purposes: environmental
enrichment and to increase fibre intake of the animals (Supporting information - SF15).

The shelves or platforms provided in cages are reported by stakeholders to resemble those
given to foxes (Supporting information - SF18); i.e., shelves have similar dimensions and 1
shelf per cage is provided for stocking densities of 1 or 2, with an additional shelf for stocking
densities of 4 or 5 animals per cage (see Section 3.4.3.1). Such shelves have been reported to
be required by legislation in Finland (Koistinen and Mononen, 2023). This is corroborated by
research with animals in commercial farm conditions (Koistinen et al., 2017, 2018, 2020;
Korhonen et al., 2023). Nest boxes can also substitute for a shelf in pregnancy and/or lactation
since the nest box top offers an elevated resting place (Supporting information — SF18).

3.4.3.3 GROUP SIZE

At weaning (typically 7-8 weeks of age but reported from 5-9 weeks, see above), cubs may
be divided into pairs and kept as such until sexual maturity (Supporting information — SF18,
SF19), at which point they are further split into individual housing. Cubs may also be housed
individually directly from weaning (Supporting information — SF19). Division into male-female
sibling pairs at weaning is most often reported on research farms with practices resembling
commercial farms (Rikula et al., 2001; Nieminen et al., 2002; Asikainen et al., 2003; Ahola
et al., 2007; Koistinen et al., 2017, 2018; Korhonen et al., 2023), followed by later division
into single housing in adulthood (Nieminen et al., 2004, 2005; Koistinen et al., 2018), but
research farms may also divide cubs into individual housing from weaning (Mustonen et al.,
2001; Rikula et al., 2001). Housing as sibling quartets after weaning is also reported
(Korhonen et al., 2023). Rarely, female pairs or male-female pairs may be housed together
on research farms into adulthood (Mustonen et al., 2004b; Kinnunen et al., 2016; Koistinen
et al., 2018).

25 Two Government regulations on the protection of fur animals 20.10.2011/1084.
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3.4.3.4 FEEDING AND WATERING

Water can be provided automatically via nipple drinkers or manually by water cups
(Supporting information - SF6, SF8). Older reports from research farms with practices
resembling commercial conditions stated that water, ice, or snow was available for animals
for ad libitum intake (Mustonen et al., 2001; Nieminen et al., 2002, 2004; Asikainen et al.,
2003, 2005; Mustonen et al., 2004a, 2004b; Kinnunen et al., 2016). More recent information
received by stakeholders report that for immature breeders and adults, water is
predominantly available for ad libitum intake through water nipples, and these are frost-
protected (Supporting information - SF18).

Water nipples are less prevalent for lactating females, suckling cubs and juveniles, with most
animals of these categories being watered via water cups. However, for cubs and juveniles,
cups are used only during the summer, so no frost protection is needed (Supporting
information — SF18). Water may occasionally be given to adults in water cups and then cannot
be prevented from freezing (Supporting information — SF17), but if cups are used, water is
provided a minimum of 3 times per day (Supporting information — SF8, SF18). This is also
recommended by the recent legislation adopted in Finland in 2024 which will enter into force
in 2030 (Supporting information - SF6, SF19).

Feed in the form of paste is deposited on the mesh top of cages using a feeding truck
(Supporting information - SF18), or, probably most commonly, as reported by researchers
and other stakeholders, deposited on a feeding tray outside the cage (Koistinen et al., 2020;
Korhonen et al., 2023; Supporting information- SF6, SF8), which may be provided by a
feeding machine rather than a truck (Korhonen et al., 2023). Feed mainly includes fish,
slaughterhouse offal, and cereals (Korhonen et al., 2023) or poultry and beef slaughter by-
products (Seremak et al., 2011). Korhonen (1988) studied voluntary feed intake of farmed
raccoon dogs and reported significant variation over the year. As part of a study of adaptation
to wintering in farmed raccoon dogs, Asikainen et al. (2005) fed raccoon dogs 600 g of feed
(with 1,730 kcal/kg feed) per day. In periods of high energy requirement, such as during
lactation, the daily portion for raccoon dogs may change and also the number of daily feedings
(e.g., from 1 to 2). Weaned juveniles are fed twice per day through the summer until autumn
(Kinnunen et al., 2016) or specifically until September, October, or November (Asikainen et
al., 2003, 2005; Ahola et al., 2007, respectively) and thereafter once per day throughout
winter.

It is currently unclear to what extent the pre-mating management involving slimming and
flushing is used for raccoon dogs. In his textbook on fur production, Gugotek (2011) mentions
that it takes longer to slim raccoon dogs than mink. It is specified that for raccoon dogs,
restoring the condition of fall-overweight may take 2-3 months. The text describes that
slimming consists of providing a feed mixture with reduced energy value and full-value protein
content. One method of controlling the body condition of animals is administering feed
portions reduced by 20% to 50% of their usual volume. In the last two weeks before the first
mating, the full portion is usually reinstated.

Based on the description from Barabasz (2008), it seems to be a regular management
practice. It is described that on farms, raccoon dogs undergo controlled fattening during

www.efsa.europa.eu/publications /6'7\ EFSA Supporting publication 2025:EN-9562

85UB017 SUOWILWIOD @A 1810 3|t jdde ayy Aq peusenob ae sl VO ‘88N JO S3|n. 104 AReidT8UIIUO AB]IM UO (SUORIPUOD-PUe-SWe) L0 A8 | IM ARe.d jpulUoy/:Sdny) SuoRIpuoD pue swiia 1 8y} 88s *[5202/80/7T] Uo ArigiTauluo A (1M ‘(ouleAnde 1) aqnopesy Aq 2956-N3'S202 esie ds/e062 0T/I0p/Wod Ao | Akeiq pul|uoes je//:sdny woly pepeojumod ‘. ‘G202 ‘SZE8L6ET



Biology, husbandry systems and practices for fur animals ‘\"

autumn. This process involves strategic feeding regimens that increase body mass by up to
50%. Controlled fattening is often implemented on raccoon dog farms to increase body
condition before killing and pelting. Further information on feeding of raccoon dogs can be
found in Supporting information (SF6, SF8).

3.4.3.5 OTHER MANAGEMENT PRACTICES

Natural mating is the most common mating in racoon dogs according to stakeholders
(Supporting information- SF8). In case artificial insemination is carried out, females are
handled to detect heat and to be artificially inseminated or transferred between cages for
mating (Koistinen and Mononen, 2023).

According to information provided by stakeholders (Supporting information — SF15), flushing
of females is carried out by increasing the feed portion by approximately 25-50% for two
weeks, starting 10 days before the mating season. Older females come into heat earlier than
young ones, so flushing begins sooner for them. Heat detection is monitored using a rut gauge
1 to 5 times per oestrus cycle (annually).

In natural mating, the female is placed in the male's cage, and the mating act lasts between
5 and 10 minutes. For artificial insemination, semen is manually collected from males, diluted,
and then introduced to the female through intrauterine insemination using a catheter and
speculum. In cases where artificial insemination is used, males are manually handled for
semen collection. Stakeholders have reported that adult animals are handled using neck
tongs, a technique that immobilizes the animal's head, preventing biting or aggressive
behaviour towards handlers during the process (Supporting information — SF15).

Females are apparently mated up to three times with the same male in one breeding season
(Asikainen et al., 2005). Neither the literature reviewed, or the information provided by
stakeholders contains details regarding natural mating or artificial insemination practices on
farms. According to stakeholder input in response to the EFSA call for evidence, cross-
fostering of cubs is not a common procedure to standardise litter size but may be performed
if dams are sick or for other reasons not able to take care of the young (Supporting
information - SF15).

Raccoon dogs may be vaccinated annually for distemper (subcutaneous injection in the neck)
(Rikula et al., 2001). Handling for vaccination or other veterinary purposes will also be
performed using neck tongs for adults and by wearing gloves for juveniles/cubs (Supporting
information — SF15). Handling methods were not described in detail in the literature reviewed,
but “handling devices” (Koistinen and Mononen, 2023) or neck tongs (Koistinen et al., 2020)
have been mentioned. Like other farmed fur animals, raccoon dogs typically spend their entire
lives on the farm where they are born (Koistinen and Mononen, 2023). Mutilation (e.g., for
castration, marking, etc.) is not practiced (Koistinen and Mononen, 2023), though they may
be handled several times per year for procedures like cage moves, vaccinations, weighing,
mating/insemination and pelt grading.
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3.5 Chinchilla
3.5.1 Biology

As a rodent endemic to North-central Chile, Chinchilla (Chinchilla lanigera) can be found in
the Andean mountains at 3,000-5,000 m of altitude, though its presence at lower altitudes
has also been reported (Villarroel et al., 2021). Considered under threat in some areas (i.e.,
critically endangered EDGE species) (Busso et al., 2012), its distribution is restricted to small
and fragmented colonies (Valladares Faundez et al., 2014). Gregarious and social, these
animals form large colonies of over 100 individuals, with varying densities from 0.9 to 10.7
individuals per 10,000 m?. Regarding body size, chinchillas measure 22.5-38 cm (£7.5 cm
including their tail) (SCAHAW, 2001), with relatively long vibrissae (9.2-13.2 cm; Chernova
and Zherebtsova, 2023), and females are heavier than males, approximately 800 g vs. 500
g (SCAHAW, 2001). Barabasz et al. (2010) reported a body length of 23-50 cm (mean 41.6
cm) and a tail length of about 15 cm based on pelt measure.

Chinchilla fur is quite dense, up to 60 hairs per follicle (SCAHAW, 2001) and although their
natural, wild-type colour is of a bluish-grey hue, dark blue grey is the most common farmed
colour type (Mans and Donnelly, 2021). As with other rodent species, their dentition
experiences continuous growth throughout the lifetime of the animals (SCAHAW, 2001).
Unlike the carnivore species farmed for fur, chinchillas have precocious kits (born fully furred
and mobile within 1h post-partum (Mans and Donnelly, 2021), with neonates being able to
feed on solid food at one week of age (Busso et al., 2012). Unlike carnivores, they are a prey
species. Main predators are fox species and occasionally owls (Valladares Faundez et al.,
2014). In their natural environment, chinchillas spend most of their time hidden in burrows
or rock crevices (Supporting information - SF20, SF21, SF22). Under test conditions, on
average they react cautiously upon presentation of fearful stimuli (Lapinski et al., 2023a).
The maximum lifespan in the wild is approximately 10 years (SCAHAW, 2001).

The climates they have evolved to live in are dry mountain climates, with extreme and sudden
fluctuations in temperature (Busso et al., 2012). Thus, chinchillas show morphological,
physiological, and behavioural adaptations to desertic, arid habitats, as well as high altitudes.
In particular, their eyes and ears are relatively large (ears can be up to 7 cm long), as are
their hind legs and limbs (SCAHAW, 2001). They have higher hemoglobin oxygen affinities
compared to other rodent species (Ostojic et al., 2002), and significantly lower water intake
per unit of metabolic body weight (Hagen et al., 2014). Behaviourally, chinchillas show sand-
bathing behaviour (Stern and Merari, 1969; Barber and Thompson, 1990; SCAHAW, 2001) as
cited in Supporting information — SF20) and burrowing behaviour (SCAHAW, 2001), and they
are primarily active at night (Panina et al., 2021a; tapinski et al., 2023b). Behavioural
observations in Chile have shown that the majority of chinchillas are active between 11:00
p.m. and 2:00 a.m. (Deane et al., 2020, as cited in Supporting information — SF21).

Chinchillas have a generalist folivorous diet including cacti, which also serves as water source
(Valladares Falndez et al., 2014), which broadens during rainy years, when seasonal dietary
differences are also less marked (Cortés et al., 2002). Wild chinchillas have been reported to
feed on up to 24 plant species (Cortés et al., 2002, in Supporting information - SF21).
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In terms of mating system, there is little information on reproductive patterns in the wild,
although differences in female and male body size would suggest that chinchillas have a
polyandrous mating system, and possibly also monogamy (SCAHAW, 2001). Adult males
show paternal behaviour in captivity (Mans and Donnelly, 2021). Females have been reported
to be aggressive towards one another (SCAHAW, 2001). In the wild, in the southern
hemisphere, there are two marked mating periods (in mid-winter and mid-summer; Celiberti
et al., 2013). In captivity, reproductive season appears to change with latitude and external
environmental factors, with mating activity tending to decrease in summer months in the
northern hemisphere (Celiberti et al., 2013), or show no marked seasonal variation
(Dominchin et al., 2014; Gramajo-Buhler et al., 2016). Little is known about wild morbidity
and mortality for this species (Spotorno et al., 2004). It is worth noting that reintroduction
and translocation attempts conducted to date in the wild have failed (Jiménez et al., 2022).

3.5.2 Production cycle

The cycle of chinchillas kept for fur production is not as seasonally constrained as that of the
carnivore furbearing species (see Figure 14). Farmed chinchillas may be bred from 6-7 months
of age (Slaska and Rozempolska-Rucifiska, 2010b), though age at first effective mating has
been reported to range from 7-16 months for farmed males (Kania-Gierdziewicz et al., 2020).
In clinical/veterinary literature, males are reported to become reproductively mature towards
their eighth month (Celiberti et al., 2013). The onset of puberty in females occurs after having
reached the final adult weight, occurring around 240 days; however, data from literature on
the onset of sexual maturity are not consistent and the reported range varies from 240 days
(about 2 months) to 540 days (about 18 months) (Celiberti et al., 2013). A body weight of
approximately 500 g has been reported as criterion for first mating in females (Dr S. tapinski,
Researcher at University of Krakow, communication in a WG meeting, 2024a).

The Chinchilla Production Standard is a product certification standard for companies trading
in chinchilla pelts produced in Europe, which has been issued in 2023 by the Baltic Academy
for the International Fur Federation and validated by independent experts on chinchilla
production in Europe (see in Supporting information — SF24). The Chinchilla Production
Standard states that male and female chinchillas become sexually mature at 4 months, but
the animals should not be introduced to one another (i.e., for breeding) until at least 8 months
of age (Supporting information - SF24). As mentioned, males are allowed free access to
females for natural mating, presumably year-round (Kania-Gierdziewicz et al., 2020). In a
multi-year study of commercial farm data from Poland, males were mated to 1-17 dams over
their breeding lifetime (typically 5 years), though the majority were only mated to 1-6 dams,
meaning they only participated in one so-called breeding set (Kania-Gierdziewicz et al., 2020).
A lesser percentage participated in 2-6 breeding sets in their lifetime (Kania-Gierdziewicz et
al., 2020). In captivity, females have on average 1.4 litters per year, with litter sizes of 2-3
kits (average of 1.87, limited by females only having four mature follicles in both ovaries in
each oestrus cycle (Kania-Gierdziewicz et al., 2020), and weaning success varying greatly
(1.9 - 88.9%; Galeano et al., 2014b). In captivity, dams nurse their kits in a standing position
(Mans and Donnelly, 2021) for 6-9 weeks (Spotorno et al., 2004), with a minimum of 3.5
weeks being deemed necessary for kit survival (Mans and Donnelly, 2021).
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Subadult and adult breeders
(>6 months of age)
Year-round

Pregnant females
Gestation of 105-115 days; 1-3
pregnancies per year

Pelting subadults
Year-round; 27 months of age

Pelting or selection
of new breeders

Birth and Nursing }

Lactating females and kits
Births year-round
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e
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Weaned juveniles w

7-8.5 weeks of age
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Figure 14: Typical production cycle for chinchillas (Chinchilla lanigera) farmed in Europe

The mating season in chinchillas is difficult to isolate and may span the entire year due to
long female oestrus cycles, ranging from 15 to 69 days (Busso et al., 2012), though most
typically 34-43 days (Seremak, 2007; Barabasz, 2008). Post-partum oestrus is possible. The
typical onset of the mating season is January or February in the northern hemisphere, but
earlier (e.g., October) or later (e.g., July and August) mating activity can occur (Celiberti et
al., 2013). Continuous polyoestrous-type cyclical activity is observed more commonly in
captive breeding settings (Celiberti et al., 2013). Breeding adults are housed in individual
cages; however, farms often organize cages into “polygamous groups” in a 1:4, 1:5, or 1:6
male to female ratio throughout the year, providing corridors for the male to access the
females’ cages for natural mating (Supporting information - SF24). Such a group can be
termed a breeding set.

Male access is then controlled either by the opening of corridor gates by staff, or by physically
preventing females’ access to the corridor using neck collars (Figure 15) so the male can
interact with each of the females at will (Supporting information — SF25). Gestation has been
reported to last from 105-115 days (Spotorno et al., 2004) or 111 days on average (Kania-
Gierdziewicz et al., 2020), and thus two pregnancies per year are commonly achieved per
female (i.e., average of 1.4 = 0.05 or 2.2 + 0.5 litters/female/year in an Argentinian breeding
facility), depending on behavioural characteristics of females though this may be increased to
three pregnancies by breeding at the post-partum oestrus (Swiecicka et al., 2018). The
reproductive productivity in chinchilla farms worldwide shows a range of 1.2 to 2.4 deliveries
per female per year (with up to 2.1 weaned kits per female per year; Busso et al., 2012).
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Figure 15161718: Examples of female chinchillas wearing plastic collar (Supporting
information — SF25, SF26) (° Human Society International)

Since mating may occur at any time of the year, births can similarly occur all year long. Slaska
and Rozempolska-Rucifnska (2010b) reported that most births occurred in the summer season
in a Polish farm, followed by spring, autumn, and winter (i.e., 32.8%, 27.8%, 25.3%, and
14.1% of births, respectively). However, two birth seasons are typically distinguished on
commercial farms: from March to August and from September to February (Kania-
Gierdziewicz et al., 2020). Farmed females may deliver 1-7 live kits per litter (Slaska and
Rozempolska-Rucinska, 2010b), though the higher litter sizes are rarely observed, and single
or twin kits are most common (Barabasz and tapinski, 2008; Slaska and Rozempolska-
Rucinska, 2010b; éwiecicka et al., 2018; Kania-Gierdziewicz et al., 2020).

The number of kits born per litter tends to decrease across the second and third litters born
per year (from 3.5 to 2.5 kits within one year and 4.3 to 2.6 within a subsequent year;
Swiecicka et al., 2018). Similarly, litter size decreases with female age (from 4.2 kits in 2-
year-old females to 2.9 kits in 6-year-old females; Swiecicka et al., 2018). The largest farm-
bred litters are obtained from females 2 years of age (Swiecicka et al., 2018), which aligns
with another study reporting that females be 1.5 years or older for best reproductive results
(Celiberti et al., 2013). Cross-fostering of kits to create more even litter sizes is utilized when
kits are under 10 days old and, in the event of a female with kits younger than seven days
old dying, another female’s kits may be weaned a few days early so she can foster the orphans
(Supporting information — SF23).

Chinchilla kits rely exclusively on maternal milk until 3 weeks of age and can then begin to
consume solid feeds, but lactation generally lasts 6-8 weeks (Barabasz and tapinski, 2008).
Offspring are weaned by separation from the dam at 56-60 days (8-8.5 weeks) of age
according to some sources (Lammers et al., 2001; Barabasz and tapinski, 2008) and as early
as 7 weeks according to others (Supporting information — SF24). Weaned kits are split into
groups of two or three (only females are housed together if the individuals are genetically
related; Supporting information - SF24) or housed singly thereafter (Lammers et al., 2001).
The number of kits per litter surviving to weaning age ranges from 0-5, and in one year of
production, females most often raise 2-5 kits (Slaska and Rozempolska-Ruciriska, 2010b). Kit
mortality has been reported to average 19.5%, with birthweight being a major influential
factor (Dzierzanowska-Goryn et al., 2014). In a Hungarian study, mortality from birth to
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weaning was 34% for kits with a birth weight of less than 41 g, 14.7% for kits 41-50g, and
10.7% for kits weighing more than 50 g (Lanszki, 1996).

Kit growth is most rapid in the first 90 days of life (Lammers et al., 2001). The fur growth
period extends beyond this, as the fur is densest and of the highest quality by 8-12 months
of age (Panina et al., 2021b) but killing and pelting can occur at any time in the year (e.q.,
pelts of 7-8-month-old chinchillas were described in a Russian study; Novikov et al., 2019).
If female chinchillas are retained beyond 8 months of age, they are moved into single housing
in polygamous systems (see Section 3.5.3) and allowed to begin interacting with males
(Supporting information — SF24). Females may be retained for breeding over multiple years
- e.g., bred females were 1-8 years old on a Polish farm (Swiecicka et al., 2018). Similarly,
males in @ multi-year dataset from a Polish farm were used in reproduction for about 5 years
(Kania-Gierdziewicz et al., 2020), and males in a ‘sexually mature’ study population from
various farms were 29-44 months old (approximately 2.4-3.6 years) (tapinski et al., 2020).

3.5.3 Husbandry systems

Farmed chinchillas are housed in temperature-controlled buildings and kept in wire mesh
cages, with recommended floor areas of 0.5 m? and minimum height of 100 cm (T-AP
Recommendation concerning fur animals, 19992°; though cages this large are often not used
in commercial practice, see later under 3.5.3.1.). Cages may be stacked in rows/tiers.
Stakeholders report that heating pads or boxes may be provided instead of nest boxes for
lactating females and their kits. In farm practice, for lactating females with kits, cardboard
placed in the wire floor cage or a solid floor cage with sand can be used (Barabasz, 2008).
Physical housing specifications are further detailed in Section 3.5.3.1 and in Table 7.

Sand baths and resources intended for environmental enrichment that allow animals to chew,
jump and hide may be provided in cages; this is further discussed in Section 3.5.3.2. The social
housing practices on farms are outlined in Section 3.5.3.3. In brief, juvenile animals are typically
housed together in pairs. Adult females are kept in individual cages that may be visited by an
adult male (see above). The male usually does not have his own cage but uses a corridor
between cages to freely visit each female. Chinchillas are fed a commercial pelletized diet
supplemented with hay or straw. Access to water is maintained by drinking nipples or water
bottles. Feeding and watering practices are further described in Section 3.5.3.4.

3.5.3.1 PHYSICAL ASPECTS OF HOUSING

Chinchillas are kept in indoor buildings, as reported by stakeholders (Supporting information
- SF27) and literature on commercial farms (Swiecicka et al., 2018; Kania-Gierdziewicz et
al., 2020). These buildings may also be described as “closed sheds” (Swiecicka et al., 2018).
Temperature is controlled by opening windows or doors of the unit (Supporting information -
SF27) or by using ventilation systems with air conditioning (Kania-Gierdziewicz et al., 2020).
Temperatures are kept between 15°C and 26°C, with humidity below 70% (Supporting
information - SF27).

26 Standing Committee of the European Convention for the protection of animals kept for farming purposes (T-AP).
Recommendation concerning fur animals adopted by the Standing Committee on 22"¢ June 1999,
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It is recommended that units are ventilated at least once per day during all seasons to avoid
the build-up of ammonia gases and dust according to the Chinchilla Production Standard
produced by the Baltic Academy (Supporting information - SF24). In Hungary, following
breeding standards, chinchillas are required to have access to fresh air and appropriate
ventilation. Similarly, the International Fur Federation require the production unit to be
ventilated at least once per day but there is no exact measuring standard for the amount of
ammonia (Supporting information - SF6, SF8). In Sweden, air quality limits used to be:
ammonia 10 ppm, CO2 3000 ppm, H2S 0.50 ppm and dust 10 mg/m3 (Supporting information
- SF6). Stakeholders report that in common practice farmers rely on natural ventilation. The
animals and the ventilation in the unit are checked as part of the daily routine (Supporting
information — SF8).

Lighting may be partially or completely artificial (Slaska and Rozempolska-Rucinska, 2010a,
2010b; Polit et al., 2018; Kania-Gierdziewicz et al., 2020; tapinski et al., 2020). Regardless
of lighting type, stakeholders report that a 12-hour day/night cycle is used in commercial
practices (Supporting information — SF8, SF24). In Hungary, chinchilla breeding standards
require that light cycles reflect natural day-night rhythms, with at least 10 hours of daylight
for monitoring animals (Supporting information - SF6). An example of housing system is
shown in Figure 16.

Figure 161920: Example of housing systems for chinchilla (Supporting information - SF28)
(®Human Society International)

Cages are elevated off the ground and may be stacked in multiple tiers, in a maximum of four
rows according to some sources (Wojtacka et al., 2014; Supporting information - SF27) and
five rows according to others (Swiecicka et al., 2018). Cage floors are rarely fully solid (material
not specified), most often made of wire mesh, or a mixture of both (in the latter case at least
25% of the cage floor space is solid, made of a removable wooden, plastic or metal panel placed
on the wire mesh used as a false bottom; Supporting information - SF6, SF27). No information
on standard procedures to remove faeces from the wire mesh was retrieved. On commercial
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breeding farms in Poland, animals are reportedly kept in standard wire mesh cages (Barabasz
and tapinski, 2008) or steel cages (Polit et al., 2018; tapinski et al., 2020, 2023b).

The proportion of solid flooring is not always specified. If wire mesh is used, commercial
practices reported that the void area should not exceed 25 x 50 mm (Supporting information
- SF27) or 19 x 19 mm (Barabasz, 2008). Litter/wood shavings may be used on the cage
floor (Supporting information - SF27). This is also demonstrated in reports from Poland (i.e.,
“standard bedding cages” (Slaska and Rozempolska-Rucifiska, 2010a, 2010b), or from
outside the EU (Galeano et al., 2014b; Mastromonaco et al., 2015; Brustenga et al., 2023).
Examples of cages for chinchillas are reported in Figure 17.

A

BHem

i 15cu /5, HOcH

ey

Figure 17: Example of commercial cages for chinchillas from after weaning to pelting. (A)
Standard cage with a wire floor, equipped with a ceramic plate under the feeder to reduce
feed loss. (B) Enriched standard cage with deep litter floor of shavings and a grid platform on
the rear wall (®Lapifski et al., 2023b ©Scientific Reports, CC license, figure modified by only
including schemes “A” and “B").
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Female chinchillas do not make nests and thus, instead of a nest box with bedding material,
stakeholders report that a heated box or pad is provided (applies to pregnant females,
lactating females, and suckling kits; Supporting information — SF27). Alternatively, females
may be housed with a cardboard inserted over the wire mesh floor or a solid floor with wood
shavings (Barabasz, 2008). Recommended floor areas, stocking densities, etc., as reported
by stakeholders, are outlined in Table 7. Cage sizes aligning with stakeholder reports (i.e.,
0.5 m?) are reported without specific cage dimensions in research from commercial Polish
farms (Kania-Gierdziewicz et al., 2020).

However, cages of this size are uncommon in commercial practice. Literature reports that
individual cages of 50 x 40 x 35 cm or 50 x 40 x 40 cm (I x w x h) are used on Polish farms,
resulting in floor areas of 0.2 m? (Polit et al., 2018; tapinski et al., 2020, 2023b). These floor
areas are smaller than those reported by stakeholders (i.e., 0.5 m?; Supporting information
- SF27) and larger than those reported by the Chinchilla Production Standard produced by
the Baltic Academy (i.e., 50 cm? per animal; Supporting information - SF24), though this
may be a misprint meaning 50 x 50 cm (0.25 m?), so it is not clear what cage size is
predominantly used on commercial farms.

According to stakeholders, males are not provided with individual cages (Supporting
information — SF27), but rather a barren corridor to move between females’ cages. From field
visits, corridors measuring 12 x 12 cm with variations ranging from 2 to 3 cm smaller or larger
were observed, and similar dimension are reported by stakeholders in Supporting information
(SF8). It was reported in a study from commercial farms from outside EU (Argentina) that
males can have their own cages, the same size as females’, while still having access to female
cages through a corridor, but no information on this practice has been found in European
literature.
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Table 7: Husbandry systems for farmed chinchillas. Information provided by stakeholder umbrella organizations reflecting current
recommendations (Supporting information - SF27) are given, but it is not known if these are widely adopted. Where cells are
empty or specifications are not provided, the information was either not available or not applicable.

Descriptive Typeof housing Durationin Number of Total floor space Sex ratio (M:F) Nest box provision Source
category system system animals per (m?)@ and dimensions in cm
(% of animals in cage (Ixwxh)®
category)
Male Polygamous Whole life No separate Minimum 0.5 1M:6F (females Not provided SF27
breeders system: from approx. cage, male per animal individually housed)
Corridor having 8 months moves e
access to 1-6 onward between At mostt 1M'1.F Ina
female cages female cages ;:'age atany given
(100%) in a corridor ime
Female Individual with Whole life 1 Minimum 0.5 At most 1M:1F in a Not provided SF27
breeders occasional from approx. per animal cage at any given
access to male 8 months time
(100%) onward
outside of
reproductive
season
Pregnant Individual with 3.5 months 1 Minimum 0.5 At most 1M:1F in a No SF27
females occasional per animal cage at any given
access to male time But heated box or
(100%) pad may be provided
Female with Grouped with 2 months Mother with Minimum 0.5 Variable (whole litter ~ No SF27
. ! o . ) ;
kits kits (100%) kits per female + kit  with dam) But heated box or
pad may be provided
Juvenile/ Individual or 1-5 month 2 Minimum 0.5 1M:1F or 2F No SF27
subadults Paired per animal
kits (unknown) (single) or 0.3
per animal
(paired)

(a): Measures indicated are the one reported from the call for evidence. However, variability from other sources of literature
reports different dimensions. See Section 3.5.3.1 in the text.
(b): I = length, w = width, h = height.
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3.5.3.2 ENVIRONMENTAL ENRICHMENT

Sand baths and at least three types of resources intended as enrichment are often used
(e.g., shelves, loose plastic tubes and boxes to meet chinchillas’ motivation to jump, hide,
and chew) as reported by stakeholders (Supporting information - SF21, SF22, SF27). Sand
baths aid in moisture and lipid removal from animals’ fur, may facilitate play, and in some
systems can provide the animals with undisturbed resting spots as recommended in the
Chinchilla Production Standard produced by the Baltic Academy (Supporting information -
SF24). In addition, it is recommended that animals have access to these baths for a
minimum of 30 minutes per day (Supporting information — SF23) in either a drawer or a
shallow pan. However, field practices may largely vary depending on farm management
from 10-15 minutes, 2-3 times a week, to full night access (Dr S. tapinski, Researcher at
University of Agriculture in Krakow, communication in a WG meeting, 2024b). Sand baths
would need to be emptied and cleaned whenever animals are moved, and then refilled (2-
3 cm deep) with sanitized chinchilla sand (i.e., clay mineral sand; Supporting information
- SF24). It is not known to what extent the recommendations for enrichment provision and
management are currently implemented on chinchilla fur farms.

As one of the three types of resources intended as enrichment, the Chinchilla Production
Standard recommends providing items that allow animals to hide or isolate themselves —
such as pipes (20-25 cm in diameter) or boxes — within their cages (Supporting
information — SF24). In research from a commercial farm setting in Poland, however, only
a sand bath and wooden chewing block were provided in cages (tapinski et al., 2020).
Similarly, in a non-EU study (i.e., from Russia), it was only specified that wooden chewing
blocks were provided in cages (Panina et al., 2021b). No other information was found on
the frequency of use of different use of resources intended as enrichment in EU farms.
Straw or hay does not count as one of the 3 enriching resources according to the Chinchilla
Production Standard produced by the Baltic Academy (Supporting information - SF24),
probably as these two materials qualify as bedding material or feed addition in this species.
However, straw and hay have been reported in literature and by stakeholder also as
enrichment for this species (kapinski et al., 2023b, Supporting information - SF8).

3.5.3.3 GROUP SIZE

During lactation, chinchillas are kept in groups comprising the mother and her Kkits
(Supporting information — SF27). The “splitting” of kits (similar to cross-fostering in other
farmed animals) to create more even litter sizes across all breeding females may be
practiced if the kits are less than 10 days old when moved (Supporting information — SF24).
This practice may, however, be difficult to implement in farm practice since females give
birth at varying times throughout the year. According to the Chinchilla Production
Standard, kits are regrouped into pairs (at minimum) at seven weeks of age, when they
are weaned (Supporting information — SF24).

Pairs may consist of related females, unrelated females, or an unrelated male and female.
Chinchilla pairs are reported to remain together for several months as juveniles or
alternatively, to be housed individually until killing and pelting at 7-9 months of age. In
the case of future breeders, they are housed individually until they are included in a
polygamous breeding group (Supporting information - SF27). Immature breeders are
moved into individual housing in the polygamous breeding group configuration (described

www.efsa.europa.eu/publications m EFSA Supporting publication 2025:EN-9562

85U017 SUOWIWOD 8A e8I 3|qe ! dde ay) Ag peurob ae Sopie YO ‘88N JO SN 10} Akeid 178Ul UQ AB|IA UO (SUOTHPUOD-PUR-SWSHW0D A8 | 1M Ae.d Ul |uo//SdNy) SUOTIPUOD pue SW 1 84} 89S *[5202/80/7T] Uo Akidiauliuo A1 ‘(-ouleAnde ) agnopesy Aq z956-N3'5202 ese ds/c062 0T/I0p/wod A 1M Areiq 1 jpul|uoes |g//:sdny wolj pepeojumod ‘/ ‘SZ0Z ‘GZE8L6€2



Biology, husbandry systems and practices for fur animals

below); however, males and females are not typically introduced before eight months of
age (Supporting information — SF24).

The polygamous breeding groups for adult animals consist of individual female cages
connected by a corridor through which a male can enter (Supporting information — SF24).
As shown above, females are fitted with a disc-like collar, made of plastic or metal (Figure
15), to prevent them from entering this corridor (Supporting information — SF24), and thus
they cannot leave their own cage. Solitary housing is not recommended unless animals are
sick (Supporting information — SF24). Females can, however, not enter each other’s cages
and may only have social contact while the male is in their cage.

As reported on commercial Polish farms, the male has free access to approximately four
(Slaska and Rozempolska-Rucifiska, 2010a, 2010b) or six (Kania-Gierdziewicz et al., 2020)
females in this manner (i.e., a polygamous breeding set). Polygamous cage groups are
also reported in use on commercial Polish farms by Polit et al. (2018) and Swiecicka et al.
(2018), but housing specifications are not provided (i.e., no description of corridors
between cages or collars for females). Animals remain in these individual cages, nested in
polygamous cage groups, for the remainder of their adult life, including the period when
kits are present in lactating females’ cages (Supporting information — SF27).

3.5.3.4 FEEDING AND WATERING

Water is provided via pipe systems with drinking nipples or manually by water bottles, with
one drinker per cage; there is no need for frost protection since enclosures are indoors
(Supporting information - SF24, SF27). On commercial Polish farms used for research,
each cage was reported to be equipped with a polypropylene water feeding bottle (Lapinski
et al., 2020). Breeding males usually don’t have drinkers in the corridor, and need to access
females’ cages to drink, however some exceptions exist with a drinking nipple placed in
the corridor (prevalence not known). Feed is reported by stakeholders to be given manually
(Supporting information — SF26), at least once daily (Supporting information - SF24) in
stainless steel gravity feeders (kapinski et al., 2020).

Animals are fed a commercial pelletized diet (Barabasz and tapinski, 2008; Swiecicka et
al., 2018; Kania-Gierdziewicz et al., 2020; tapinski et al., 2020) sometimes supplemented
with hay (Swiecicka et al., 2018; Kania-Gierdziewicz et al., 2020). According to the
available literature, the formula for the composition of chinchilla pellets is 10-20% protein,
2-5% fat, and 15-35% bulk fibre (Spotorno et al., 2004, in Supporting information -
SF20). Commercially available pellets formulated for chinchillas contain ingredients, such
as bran (wheat, barley, oats), alfalfa meal, soy hulls, beet pulp, oilseed expeller, and are
enriched with minerals and vitamins (Supporting information - SF20). In fact, farmed
chinchillas need 24-hour access to hay or straw for eating according to the Chinchilla
Production Standard, which can be provided in loose form or as compacted bricks
(Supporting information — SF24). Alfalfa may also be provided in non-EU breeding facilities
(Galeano et al., 2014a; Brustenga et al., 2023), though information has not been found in
European sources.

3.5.3.5 OTHER MANAGEMENT PRACTICES

The reviewed literature provides limited information on handling practices or their
frequency, though the Chinchilla Production Standard states that chinchillas should be
picked up at the base of the tail with one hand while the body is supported under the chest
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with the other (Supporting information - SF24). Chinchillas are handled on several
occasions in the production cycle, including weaning, assessment of fur quality, transfer to
a polygamous breeding set, or killing and pelting, and also during annual veterinary checks
(Supporting information — SF24). Video clips provided through the EFSA call for evidence
reported examples of rough handling of chinchillas (Supporting information - SF20, SF26).
However, the frequency, duration and specific types of handling are not well-documented,
making it impossible to provide a comprehensive overview. Other routine health
management procedures such as vaccinations are not described in the literature reviewed
and are reportedly not conducted in farmed chinchillas (Barabasz, 2008).

4. Conclusions

This report outlines biology aspects, current husbandry systems and rearing practices used
in the farming of animals kept for fur production, and precisely: i) American mink, ii) Red
fox, iii) Arctic fox, iv) Raccoon dog and v) Chinchilla. The assessment of the welfare of
these animals is discussed in a separate EFSA publication (EFSA AHAW Panel, 2025).

www.efsa.europa.eu/publications rgh EFSA Supporting publication 2025:EN-9562

85U017 SUOWIWOD 8A e8I 3|qe ! dde ay) Ag peurob ae Sopie YO ‘88N JO SN 10} Akeid 178Ul UQ AB|IA UO (SUOTHPUOD-PUR-SWSHW0D A8 | 1M Ae.d Ul |uo//SdNy) SUOTIPUOD pue SW 1 84} 89S *[5202/80/7T] Uo Akidiauliuo A1 ‘(-ouleAnde ) agnopesy Aq z956-N3'5202 ese ds/c062 0T/I0p/wod A 1M Areiq 1 jpul|uoes |g//:sdny wolj pepeojumod ‘/ ‘SZ0Z ‘GZE8L6€2



Biology, husbandry systems and practices for fur animals

5. References

Agnvall B, Bélteky J, Katajamaa R and Jensen P, 2018. Is evolution of domestication driven
by tameness? A selective review with focus on chickens. Applied Animal Behaviour
Science, 205, 227-233. https://doi.org/10.1016/j.applanim.2017.09.006

Ahlers AA, Mitchell MA, Dubey JP, Schooley RL and Heske EJ, 2015. Risk Factors for
Toxoplasma gondii Exposure in Semiaquatic Mammals in a Freshwater Ecosystem.
Journal of Wildlife Diseases, 51(2), 488-492. https://doi.org/10.7589/2014-03-071

Ahlstrgm @ and Wamberg S, 2000. Milk intake in blue fox (Alopex lagopus) and silver fox
(Vulpes vulpes) cubs in the early suckling period. Comparative Biochemistry and
Physiology Part A: Molecular & Integrative Physiology, 127(2), 225-236.
https://doi.org/10.1016/5S1095-6433(00)00269-5

Ahlstrgm @ and Skrede A, 2020. Eggshell as a calcium source replacing limestone meal in
mink (Neovison vison) diets. Journal of Animal and Feed Sciences, 29(4), 338-344.
https://doi.org/10.22358/jafs/129973/2020

Ahlstrgm @, Tauson A-H, Hellwing A, Mydland L and Skrede A, 2006. Growth performance,
nitrogen balance and urinary purine derivatives in growing-furring mink (Mustela
vison) fed bacterial protein produced from natural gas. Journal of Animal and Feed
Sciences, 15(3), 491-504. https://doi.org/10.22358/jafs/66919/2006

Ahola L, 2002. Effects of social and physical housing environment on the welfare in silver
foxes (Vulpes vulpes). PhD Thesis. University of Eastern Finland, Kuopio, Finland.
70 pp.

Ahola L and Mononen J, 2002. Family break-up in farmed silver foxes (Vulpes vulpes)
housed in enlarged cage systems as families. Acta Ethologica, 4(2), 125.
https://doi.org/10.1007/s10211-001-0057-7

Ahola L, Harri M, Kasanen S, Mononen J and Pyykdénen T, 2000a. Effects of group housing
in an enlarged cage system on growth, bite wounds and adrenal cortex function in
farmed blue foxes (Alopex lagopus). Animal Welfare, 9(4), 403-412.
https://doi.org/10.1017/50962728600022983

Ahola L, Harri M, Kasanen S, Mononen J and Pyykdénen T, 2000b. Effect of family housing
of farmed silver foxes (Vulpes vulpes) in outdoor enclosures on some behavioural
and physiological parameters. Canadian Journal of Animal Science, 80(3), 427-434.
https://doi.org/10.4141/A99-112

Ahola L, Harri M and Mononen ], 2002a. Effects of group size and early handling on some
behavioural and physiological welfare parameters in farmed blue foxes. Agricultural
and Food Science, 11(1), 25-35. https://doi.org/10.23986/afsci.5710

Ahola L, Mononen J and Pyykkdnen T, 2002b. Effects of group size and space allocation on
physiological, behavioural and production-related welfare parameters in farmed
silver fox cubs. Agricultural and Food Science, 11(3), 185-197.
https://doi.org/10.23986/afsci.5724

Ahola L, Mononen ], Pyykdnen T, Mohaibes M and Hanninen S, 2005. Group size and space
allocation in farmed juvenile blue foxes (Alopex lagopus). Animal Welfare, 14(1),
1-9. https://doi.org/10.1017/50962728600028864

www.efsa.europa.eu/publications m EFSA Supporting publication 2025:EN-9562

85US017 SUOWILIOD A 11D 8|qedljdde ayp Aq peuenob ae sl VO ‘88N JO S9N 10y Afeiq1 8UIIUO AB|IM UO (SUORIPLOD-PUE-SWISH LD A3 1M AleIq 1 U1 IUO//SANL) SUORIPUOD PUe SWLB L 83U 39S *[5202/80/yT] U0 ARiqIT8uliuo A8|IM ‘(-ouleAnde ) aqnopesy Ad 2996-N3'S202 esie'ds /062 0T/I0p/W00" Aa 1M Areiq 1 putjuoes jo//:Sdny W1y papeo|umoq ‘. ‘G202 ‘SZE8LEET



Biology, husbandry systems and practices for fur animals

Ahola L, Mononen J, Pyykdnen T and Miskala M, 2006. Group housing of farmed silver fox
cubs. Animal Welfare, 15(1), 39-47. https://doi.org/10.1017/50962728600029924

Ahola L, Hanninen S and Mononen J, 2007. A note on stereotyped behaviour in pair and
group-housed farmed juvenile raccoon dogs. Applied Animal Behaviour Science,
107(1-2), 174-180. https://doi.org/10.1016/j.applanim.2006.09.015

Ahola L, Koistinen T and Mononen ], 2009. Sand floor for farmed blue foxes: Effects on
claws, adrenal cortex function, growth and fur properties. International Journal of
Zoology, 2009, e563252. https://doi.org/10.1155/2009/563252

Ahola L, Turunen A, Mononen J and Koistinen T, 2010. Gnawing bones as enrichment for
farmed blue foxes (Vulpes lagopus). Animal, 4(6), 951-957. https://doi.org/
10.1017/S51751731110000108

Ahola L, Mononen ] and Mohaibes M, 2011. Effects of access to extra cage constructions
including a swimming opportunity on the development of stereotypic behaviour in
singly housed juvenile farmed mink (Neovison vison). Applied Animal Behaviour
Science, 134(3-4), 201-208. https://doi.org/10.1016/j.applanim.2011.06.013

Ahola L, Koistinen T, Mononen J and Huuki H, 2014. Implementation of the WelFur welfare
assessment: results from Finnish fox farms. Proceedings of the autumn meeting in
Fur Animal Research. NJF (Nordic Association of Agricultural Scientists) seminar
482, Grenaa, Denmark, 19 pp.

Akre AK, Bakken M and Hovland AL, 2009. Social preferences in farmed silver fox females
(Vulpes vulpes): Does it change with age? Applied Animal Behaviour Science,
120(3), 186-191. https://doi.org/10.1016/j.applanim.2009.06.008

Akre AK, Hovland AL and Bakken M, 2010. Do different competition strategies affect social
preference and behaviour in silver fox vixens (Vulpes vulpes)? Applied Animal
Behaviour Science, 126(1), 59-66. https://doi.org/10.1016/j.applanim.2010.05.007

Andersen TA, Rgrbeek RW, Pertoldi C and Pagh S, 2023. The possible impact of escaped
captive American mink (Neogale vison) on the population of feral mink in Denmark.
PloS one, 18(11), e0292609. https://doi.org/10.1371/journal.pone.0292609

Angerbjérn A and Tannerfeldt M, 2014. Vulpes lagopus. The IUCN Red List of Threatened
Species, 2014.

Anthony RM, 1997. Home ranges and movements of Arctic fox (Alopex lagopus) in western
Alaska. Arctic, 147-157.

Amestislavsky S and Ternovskaya Y, 2000. Reproduction in mustelids. Animals Reproduction
Science, 60-61, 571-581. https://doi.org/10.1016/S0378-4320(00)00126-3

Asikainen ], Mustonen A-M, Nieminen P, Pasanen S, Araja-Matilainen H and Hyvarinen H,
2002. Reproduction of the raccoon dog (Nyctereutes procyonoides) after feeding or
food deprivation in winter. Journal of Animal Physiology and Animal Nutrition,
86(11-12), 367-375. https://doi.org/10.1046/j.1439-0396.2002.00389.x

Asikainen J, Mustonen A-M, Hyvarinen H and Nieminen P, 2003. Seasonal reproductive
endocrine profile of the raccoon dog (Nyctereutes procyonoides)—effects of
melatonin and food deprivation. Journal of Experimental Zoology Part A:
Comparative Experimental Biology, 299A(2), 180-187. https://doi.org/10.1002/

jez.a.10299
www.efsa.europa.eu/publications m EFSA Supporting publication 2025:EN-9562

85US017 SUOWILIOD A 11D 8|qedljdde ayp Aq peuenob ae sl VO ‘88N JO S9N 10y Afeiq1 8UIIUO AB|IM UO (SUORIPLOD-PUE-SWISH LD A3 1M AleIq 1 U1 IUO//SANL) SUORIPUOD PUe SWLB L 83U 39S *[5202/80/yT] U0 ARiqIT8uliuo A8|IM ‘(-ouleAnde ) aqnopesy Ad 2996-N3'S202 esie'ds /062 0T/I0p/W00" Aa 1M Areiq 1 putjuoes jo//:Sdny W1y papeo|umoq ‘. ‘G202 ‘SZE8LEET


https://doi.org/10.1017/S0962728600029924
https://doi.org/10.1016/S0378-4320(00)00126-3

Biology, husbandry systems and practices for fur animals

Asikainen J, Mustonen A-M, Pyykénen T, Hanninen S, Mononen J and Nieminen P, 2005.
Adaptations of the raccoon dog (Nyctereutes procyonoides) to wintering - Effects of
restricted feeding or periodic fasting on lipids, sex steroids and reproduction.
Journal of Experimental Zoology Part A: Comparative Experimental Biology,
303A(10), 861-871. https://doi.org/10.1002/jez.a.220

Audet AM, Robbins CB and Lariviére S, 2002. Alopex lagopus. Mammalian Species, 713, 1-
10. https://doi.org/10.1644/0.713.1

Axelsson HMK, Aldén E and Lidfors L, 2009. Behaviour in female mink housed in enriched
standard cages during winter. Applied Animal Behaviour Science, 121(3), 222-229.
https://doi.org/10.1016/j.applanim.2009.09.013

Axelsson HMK, Hansen SW, Loberg J and Lidfors L, 2017. Effects of group size on behaviour,
growth and occurrence of bite marks in farmed mink. Applied Animal Behaviour
Science, 194, 112-119. https://doi.org/10.1016/j.applanim.2017.05.008

Bagniewska JM, Harrington LA, Hart T, Harrington AL, Fasola L and Macdonald DW, 2015.
Persistence in diving American mink. Animal Biotelemetry, 3(1), 18. https://
doi.org/10.1186/s40317-015-0057-4

Bak AS and Malmkvist J, 2020. Barren housing and negative handling decrease the
exploratory approach in farmed mink. Applied Animal Behaviour Science, 222,
104901. https://doi.org/10.1016/j.applanim.2019.104901

Baker PJ and Harris S, 2000. Interaction rates between members of a group of red foxes
(Vulpes vulpes). Mammal Review, 30(3-4), 239-242. https://doi.org/10.1046/
j.1365-2907.2000.00072.x

Baker PJ, Funk SM, Bruford MW and Harris S, 2004. Polygynandry in a red fox population:
implications for the evolution of group living in canids? Behavioral Ecology, 15(5),
766-778. https://doi.org/10.1093/beheco/arh077

Bang P and Dahlstrém P, 2000. Tierspuren. 3™ Edition, BLV Buchverlag, Munich, Germany.
264 pp.

Barabasz B, 2008. Szynszyle: chéw fermowy. Panstwowe Wydawnictwo Rolnicze i Le$ne
(PWRIiL), Warsaw, Poland. 198 pp.

Barabasz B and tapinski S, 2008. Growth rate of sucking chinchilla pups and lactating
performance of their dams. Animal Science Papers and Reports Institute of Genetics
and Animal Breeding, 26(3), 227-234.

Barabasz B, Jarosz S and Baran B, 1995. Szybkosc przemieszczania sie tresci i czas jej
wydalania z przewodu pokarmowego u miesozernych zwierzat futerkowych. Acta
Agraria et Silvestria, Series Zootechnica, 33, 3-11.

Barabasz B, tapinski S and Grembowicz M, 2010. Zaleznosci pomiedzy parametrami
fenotypowymi, masg ciata i wielkoscig skory szynszyli. Roczniki Naukowe Polskiego
Towarzystwa Zootechnicznego, 6, 113-119.

Barber N and Thompson RL, 1990. Sandbathing reduces fur lipids of chinchillas, Chinchilla
lanigera. Animal Behaviour, 39(2), 403-405. https://doi.org/10.1016/S0003-
3472(05)80890-5

www.efsa.europa.eu/publications @ EFSA Supporting publication 2025:EN-9562

85US017 SUOWILIOD A 11D 8|qedljdde ayp Aq peuenob ae sl VO ‘88N JO S9N 10y Afeiq1 8UIIUO AB|IM UO (SUORIPLOD-PUE-SWISH LD A3 1M AleIq 1 U1 IUO//SANL) SUORIPUOD PUe SWLB L 83U 39S *[5202/80/yT] U0 ARiqIT8uliuo A8|IM ‘(-ouleAnde ) aqnopesy Ad 2996-N3'S202 esie'ds /062 0T/I0p/W00" Aa 1M Areiq 1 putjuoes jo//:Sdny W1y papeo|umoq ‘. ‘G202 ‘SZE8LEET


https://doi.org/10.1016/j.applanim.2017.05.008
https://doi.org/10.1016/j.applanim.2019.104901
https://doi.org/10.1093/beheco/arh077
https://doi.org/10.1016/S0003-3472(05)80890-5
https://doi.org/10.1016/S0003-3472(05)80890-5

Biology, husbandry systems and practices for fur animals

Barrull J, Mate I, Ruiz-Olmo J, Casanovas ]G, Gosalbez J and Salicri M, 2014. Factors and
mechanisms that explain coexistence in a Mediterranean carnivore assemblage: An
integrated study based on camera trapping and diet. Mammalian Biology, 79(2),
123-131. https://doi.org/10.1016/j.mambio.2013.11.004

Bassett CF and Llewellyn LM, 1949. The Molting and Fur Growth Pattern in the Adult Mink.
The American Midland Naturalist, 42(3), 751-756. https://doi.org/10.2307/
2421934

Berthelot F, Unnsteinsdéttir ER, Carbonell Ellgutter JA and Ehrich D, 2023. Long-term
responses of Icelandic Arctic foxes to changes in marine and terrestrial ecosystems.
PloS one, 18(10), e0282128. https://doi.org/10.1371/journal.pone.0282128

Birch JM, Agger JF, Dahlin C, Jensen VF, Hammer AS, Struve T and Jensen HE, 2017. Risk
factors associated with diarrhea in Danish commercial mink (Neovison vison) during
the pre-weaning period. Acta Veterinaria Scandinavica, 59(1), 43 pp.
https://doi.org/10.1186/s13028-017-0312-1

Bis-Wencel H, Rowicka A, Klimek K, Nowakowicz-Debek B, Wlazto t, Bryl M, Trawinska B
and Betkot Z, 2018. Glycemic control in minks with tendency to obesity in the
perinatal period with the use of HbA1lC. Revista Brasileira de Zootecnia, 47,
€20160391. https://doi.org/10.1590/rbz4720160391

Blomstedt L, 1989. Histological Determination of Different Stages of Pelage Development
Fur Growth of Mink. Acta Agriculturae Scandinavica, 39(1), 91-99.
https://doi.org/10.1080/00015128909438501

Bonesi L, Chanin P and Macdonald DW, 2004. Competition between Eurasian otter Lutra
lutra and American mink Mustela vison probed by niche shift. Oikos, 106(1), 19-26.
https://doi.org/10.1111/j.0030-1299.2004.12763.x

Boue F, Delhomme A and Chaffaux S, 2000. Reproductive management of silver foxes
(Vulpes vulpes) in captivity. Theriogenology, 53(9), 1717-1728. https://doi.org/
10.1016/S0093-691X(00)00310-1

Brandt C, Malmkvist J, Nielsen RL, Brande-Lavridsen N and Surlykke A, 2013. Development
of vocalization and hearing in American mink (Neovison vison). Journal of
Experimental Biology, 216(18), 3542-3550. https://doi.org/10.1242/jeb.080226

Brink A-L and Jeppesen L, 2005. Behaviour of mink kits and dams (Mustela vison) in the
lactation period. Canadian Journal of Animal Science, 85(1), 7-12.
https://doi.org/10.4141/A04-028

Brink A-L, Jeppesen LL and Heller KE, 2004. Behaviour in suckling mink kits under farm
conditions: effects of accessibility of drinking water. Applied Animal Behaviour
Science, 89(1), 131-137. https://doi.org/10.1016/j.applanim.2004.06.007

Brustenga L, Morganti G, Baldoni E, Deli G, Rigamonti G, Lucentini L and Diaferia M, 2023.
High prevalence of hymenolepis (Rodentolepis) nana in amateur breeding facilities of
chinchillas (Chinchilla lanigera) and sugar gliders (Petaurus breviceps) from Italy.
Acta Parasitologica, 68(4), 913-915. https://doi.org/10.1007/s11686-023-00715-9

Brzezinski M and Marzec M, 2003. The origin, dispersal and distribution of the American
mink Mustela vison in Poland. Acta Theriologica, 48(4), 505-514. https://doi.org/
10.1007/BF03192496

www.efsa.europa.eu/publications m EFSA Supporting publication 2025:EN-9562

85U017 SUOWIWOD 8A e8I 3|qe ! dde ay) Ag peurob ae Sopie YO ‘88N JO SN 10} Akeid 178Ul UQ AB|IA UO (SUOTHPUOD-PUR-SWSHW0D A8 | 1M Ae.d Ul |uo//SdNy) SUOTIPUOD pue SW 1 84} 89S *[5202/80/7T] Uo Akidiauliuo A1 ‘(-ouleAnde ) agnopesy Aq z956-N3'5202 ese ds/c062 0T/I0p/wod A 1M Areiq 1 jpul|uoes |g//:sdny wolj pepeojumod ‘/ ‘SZ0Z ‘GZE8L6€2


https://doi.org/10.1371/journal.pone.0282128
https://doi.org/10.1590/rbz4720160391
https://doi.org/10.4141/A04-028

Biology, husbandry systems and practices for fur animals

Brzozowski M, 2018. The conditions of housing young mink with their mothers as a crucial
contributing factor influencing the results of reproductive efficiency in relation to
the requirements of the fur animal welfare assessment protocol. Polish Journal of
Natural Sciences, 33(3), 355-367.

Buhler KJ, Samelius G, Alisauskas R and Jenkins E, 2024. What does the fox say? Arctic
fox vocalization and associated den behaviours. Polar Research 2024, 43(9430), 8
pp. http://dx.doi.org/10.33265/polar.v43.9430

Burlikowska K, Szymeczko R, Piotrowska A, Swiech E, Bogustawska-Tryk M and Gtowinska
B, 2013. Content and apparent ileal digestibility of protein and amino acids in diets
fed to parent stock of farm-raised polar foxes (Alopex lagopus L.). Turkish Journal
of Veterinary and Animal Sciences, 37(6), 687-693. https://doi.org/10.3906/vet-
1210-13

Busso JM, Ponzio MF, Fiol de Cuneo M and Ruiz RD, 2012. Reproduction in chinchilla
(Chinchilla lanigera): Current status of environmental control of gonadal activity
and advances in reproductive techniques. Theriogenology, 78(1), 1-11.
https://doi.org/10.1016/j.theriogenology.2012.03.016

Canadian NFACC (National Farm Animal Care Council) 2013a. Code of practice for the care
and handling of farmed mink. NFACC, Arcadia, Canada. 66 pp. Available online:
https://www.nfacc.ca/codes-of-practice/farmed-mink

Canadian NFACC (National Farm Animal Care Council) 2013b. Code of practice for the care
and handling of farmed fox (Vulpes vulpes). NFACC. Moncton, Canada. 51 pp.
Available online: https://www.nfacc.ca/codes-of-practice/farmed-fox-code

Careau V, Giroux J-F and Berteaux D, 2007. Cache and carry: hoarding behavior of Arctic
fox. Behavioral Ecology and Sociobiology, 62, 87-96. https://doi.org/10.1007/
s00265-007-0441-z

Carricondo-Sanchez D, Samelius G, Odden M and Willebrand T, 2016. Spatial and temporal
variation in the distribution and abundance of red foxes in the Tundra and Taiga of
Northern Sweden. European Journal of Wildlife Research, 62(2), 211-218.
https://doi.org/10.1007/s10344-016-0995-z

Cavallini P, 1995. Variation in the body size of the red fox. Annales Zoologici Fennici, 32(4),
421-427.

Celiberti S, Gloria A, Contri A, Carluccio A, Peric T, Melillo A and Robbe D, 2013. Sexual
hormone fluctuation in chinchillas. Veterinary Clinics of North America: Exotic
Animal Practice, 16(1), 197-209. https://doi.org/10.1016/j.cvex.2012.11.001

Cerveny J, Begall S, Koubek P, Novakova P and Burda H, 2011. Directional preference may
enhance hunting accuracy in foraging foxes. Biology Letters, 7(3), 355-357.
https://doi.org/10.1098/rsbl.2010.1145

Chernova OF and Zherebtsova OV, 2023. Architecture of vibrissae in eight rodent species
of Ctenohystrica (Rodentia): A comparative SEM study. Zoologischer Anzeiger, 307,
54-69. https://doi.org/10.1016/j.jcz.2023.09.004

Choi S, Grocutt E, Erlandsson R and Angerbjérn A, 2019. Parent personality is linked to
juvenile mortality and stress behavior in the Arctic fox (Vulpes lagopus). Behavioral
Ecology and Sociobiology, 73, 1-11. https://doi.org/10.1007/s00265-019-2772-y

www.efsa.europa.eu/publications @ EFSA Supporting publication 2025:EN-9562

85US017 SUOWILIOD A 11D 8|qedljdde ayp Aq peuenob ae sl VO ‘88N JO S9N 10y Afeiq1 8UIIUO AB|IM UO (SUORIPLOD-PUE-SWISH LD A3 1M AleIq 1 U1 IUO//SANL) SUORIPUOD PUe SWLB L 83U 39S *[5202/80/yT] U0 ARiqIT8uliuo A8|IM ‘(-ouleAnde ) aqnopesy Ad 2996-N3'S202 esie'ds /062 0T/I0p/W00" Aa 1M Areiq 1 putjuoes jo//:Sdny W1y papeo|umoq ‘. ‘G202 ‘SZE8LEET


http://dx.doi.org/10.33265/polar.v43.9430
https://www.nfacc.ca/codes-of-practice/farmed-mink
https://www.nfacc.ca/codes-of-practice/farmed-fox-code
https://doi.org/10.1007/s00265-007-0441-z
https://doi.org/10.1007/s00265-007-0441-z
https://doi.org/10.1098/rsbl.2010.1145
https://doi.org/10.1007/s00265-019-2772-y

Biology, husbandry systems and practices for fur animals

Cirovi¢ D, 2006. First record of the raccoon dog (Nyctereutes procyonoides Gray, 1834) in
the former Yugoslav Republic of Macedonia. European Journal of Wildlife Research,
52(2), 136-137. https://doi.org/10.1007/s10344-005-0106-z

Clermont J, Woodward-Gagné S and Berteaux D, 2021. Digging into the behaviour of an
active hunting predator: Arctic fox prey caching events revealed by accelerometry.
Movement Ecology, 9, 1-12. https://doi.org/10.1186/s40462-021-00295-1

Cortés A, Miranda E and Jiménez JE, 2002. Seasonal food habits of the endangered long-
tailed chinchilla (Chinchilla lanigera): The effect of precipitation. Mammalian
Biology, 67(3), 167-175. https://doi.org/10.1078/1616-5047-00024

Cybulski W, Chalabis-Mazurek A, Jakubczak A, Jarosz L, Kostro K and Kursa K, 2009.
Content of lead, cadmium, and mercury in the liver and kidneys of silver foxes
(Vulpes vulpes) in relation to age and reproduction disorders. Bulletin of the
Veterinary Institute in Pulawy, 53, 65-69.

Dahlman T, Valaja J, Jalava T and Skrede A, 2003. Growth and fur characteristics of blue
foxes (Alopex lagopus) fed diets with different protein levels and with or without
DL-methionine supplementation in the growing-furring period. Canadian Journal of
Animal Science, 83(2), 239-245. https://doi.org/10.4141/A02-078

Dalerum F, Tannerfeldt M, EImhagen B, Becker D and Angerbjorn A, 2002. Distribution,
morphology and use of Arctic fox Alopex lagopus dens in Sweden. Wildlife Biology,
8(3), 185-192. https://doi.org/10.2981/wlb.2002.032

Damgaard BM, Bgrsting CF, Ingvartsen KL and Fink R, 2003a. Effects of carbohydrate-free
diets on the performance of lactating mink (Mustela vison) and the growth
performance of suckling kits. Acta Agriculturae Scandinavica, Section A - Animal
Science, 53(3), 127-135. https://doi.org/10.1080/09064700310012890

Damgaard BM, Bgrsting CF, Engberg RM and Jensen SK, 2003b. Effects of high dietary
levels of fresh or oxidised fish oil on performance and blood parameters in female
mink (Mustela vison) during the winter, reproduction, lactation and early growth
periods. Acta Agriculturae Scandinavica, Section A - Animal Science, 53(3), 136-
146. https://doi.org/10.1080/09064700310011198

Damgaard BM, Hansen SW, Bgrsting CF and Mgller SH, 2004. Effects of different feeding
strategies during the winter period on behaviour and performance in mink females
(Mustela vison). Applied Animal Behaviour Science, 89(1-2), 163-180.
https://doi.org/10.1016/j.applanim.2004.04.010

Deane A, Deane S, Deane S and Lansdale C, 2020. Observations on behaviors exhibited
by wild chinchillas (Chinchilla lanigera). 6 pp.

Denstadli V, Romarheim A, Sgrensen M, Ahlstrgm @ and Skrede A, 2010. Effects of dietary
phytic acid on digestibility of main nutrients and mineral absorption in mink
(Mustela vison). Journal of Animal and Feed Sciences, 19(1), 104-112.
https://doi.org/10.22358/jafs/66274/2010

Diaz-Ruiz F, Caro J, Delibes-Mateos M, Arroyo B and Ferreras P, 2016. Drivers of red fox
(Vulpes vulpes) daily activity: prey availability, human disturbance or habitat
structure? Journal of Zoology, 298(2), 128-138. https://doi.org/10.1111/jz0.12254

Diez-Ledn M, Bowman J, Bursian S, Filion H, Galicia D, Kanefsky J, Napolitano A, Palme R,
Schulte-Hostedde A and Scribner K, 2013. Environmentally enriched male mink gain

www.efsa.europa.eu/publications rga EFSA Supporting publication 2025:EN-9562

85US017 SUOWILIOD A 11D 8|qedljdde ayp Aq peuenob ae sl VO ‘88N JO S9N 10y Afeiq1 8UIIUO AB|IM UO (SUORIPLOD-PUE-SWISH LD A3 1M AleIq 1 U1 IUO//SANL) SUORIPUOD PUe SWLB L 83U 39S *[5202/80/yT] U0 ARiqIT8uliuo A8|IM ‘(-ouleAnde ) aqnopesy Ad 2996-N3'S202 esie'ds /062 0T/I0p/W00" Aa 1M Areiq 1 putjuoes jo//:Sdny W1y papeo|umoq ‘. ‘G202 ‘SZE8LEET


https://doi.org/10.1186/s40462-021-00295-1
https://doi.org/10.2981/wlb.2002.032
https://doi.org/10.1016/j.applanim.2004.04.010
https://doi.org/10.1111/jzo.12294

Biology, husbandry systems and practices for fur animals

more copulations than stereotypic, barren-reared competitors. PloS one, 8(11),
e€80494. https://doi.org/10.1371/journal.pone.0080494

Dobson J, Mason GJ and Rouvinen-Watt K, 2008. Intensive handling of mink (Neovison
vison) dams during lactation reduces litter performance and weaning weight.
Scientifur, 32, 182-183.

Dominchin MF, Bianconi S, Ponzio MF, Fiol de Cuneo MF, Ruiz RD and Busso JM, 2014.
Seasonal evaluations of urinary androgen metabolites and semen quality in
domestic long-tailed chinchilla (Chinchilla lanigera) under natural photoperiod.
Animal Reproduction Science, 145(1-2), 99-104. https://doi.org/10.1016/
j.anireprosci.2014.01.006

Doncaster CP and Macdonald DW, 1997. Activity patterns and interactions of red foxes
(Vulpes vulpes) in Oxford city. Journal of Zoology, 241(1), 73-87. https://doi.org/
10.1111/§.1469-7998.1997.tb05500.x

Drygala F, Mix HM, Stier N and Roth M, 2000. Preliminary findings from ecological studies
of the racoon dog (Nyctereutes procyonoides) in eastern Germany. Zeitschrift fur
Okologie und Naturschutz, 9, 147-152.

Drygala F, Zoller H, Stier N, Mix H and Roth M, 2008a. Ranging and parental care of the
raccoon dog Nyctereutes procyonoides during pup rearing. Acta Theriologica, 53,
111-119. https://doi.org/10.1007/BF03194244

Drygala F, Stier N, Zoller H, Boegelsack K, Mix HM and Roth M, 2008b. Habitat use of the
raccon dog (Nyctereutes procyonoides) in north-eastern Germany. Mammalian
Biology, 73(5), 371-378. https://doi.org/10.1016/j.mambio.2007.09.005

Drygala F, Stier N, Zoller H, Mix HM, Bégelsack K and Roth M, 2008c. Spatial organisation
and intra-specific relationship of the raccoon dog Nyctereutes procyonoides in
Central Europe. Wildlife Biology, 14(4), 457-466. https://doi.org/10.2981/0909-
6396-14.4.457

Drygala F, Zoller H, Stier N and Roth M, 2010. Dispersal of the raccoon dog Nyctereutes
procyonoides into a newly invaded area in Central Europe. Wildlife Biology, 16(2),
150-161. https://doi.org/10.2981/08-076

Dunstone N and Davies J, 1993. The mink. T. and A.D. Poyser, London, UK. 232 pp.

Dzierzanowska-Goryn D, Brzozowski M and Goral-Radziszewska K, 2014. Young chinchillas
weight gain, depending on their body mass at birth. Animal Science, 53, 95-101.

EFSA AHAW Panel (EFSA Panel on Animal Health and Animal Welfare), Nielsen SS, Alvarez
J, Bicout DJ, Calistri P, Canali E, Drewe JA, Garin-Bastuji B, Gonzales Rojas JL,
Gortazar Schmidt C, Herskin M, Miranda Chueca MA, Michel V, Padalino B, Pasquali
P, Roberts HC, Spoolder H, Stahl K, Velarde A, Viltrop A, Edwards S, Ashe S,
Candiani D, Fabris C, Lima E, Mosbach-Schulz O, Rojo Gimeno C, Van der Stede Y,
Vitali M and Winckler C, 2022. Methodological guidance for the development of
animal welfare mandates in the context of the Farm to Fork Strategy. EFSA Journal,
20(7), e07403. https://doi.org/10.2903/j.efsa.2022.7403

EFSA AHAW Panel (EFSA Panel on Animal Health and Animal Welfare), Nielsen SS, Alvarez
J, Boklund AE, Dippel S, Dorea F, Figuerola J, Miranda Chueca MA, Michel V, Nannoni
E, Nonno R, Riber AB, Stahl K, Stegeman JA, Thulke H-H, Tuyttens F, Winckler C,
Diez-Ledon M, Edwards S, Schwarzer AK, Benedetti B, Candiani DF, Cattaneo E,

www.efsa.europa.eu/publications m EFSA Supporting publication 2025:EN-9562

85US017 SUOWILIOD A 11D 8|qedljdde ayp Aq peuenob ae sl VO ‘88N JO S9N 10y Afeiq1 8UIIUO AB|IM UO (SUORIPLOD-PUE-SWISH LD A3 1M AleIq 1 U1 IUO//SANL) SUORIPUOD PUe SWLB L 83U 39S *[5202/80/yT] U0 ARiqIT8uliuo A8|IM ‘(-ouleAnde ) aqnopesy Ad 2996-N3'S202 esie'ds /062 0T/I0p/W00" Aa 1M Areiq 1 putjuoes jo//:Sdny W1y papeo|umoq ‘. ‘G202 ‘SZE8LEET


https://doi.org/10.1371/journal.pone.0080494
https://doi.org/10.1111/j.1469-7998.1997.tb05500.x
https://doi.org/10.1111/j.1469-7998.1997.tb05500.x
https://doi.org/10.2981/0909-6396-14.4.457
https://doi.org/10.2981/0909-6396-14.4.457

Biology, husbandry systems and practices for fur animals

Hempen M, Lima E, Millan Caravaca C, Tirchett NJ, Van der Stede Y, Vitali M and Herskin
MS, 2025. Scientific opinion on the welfare of American mink, red and Arctic foxes,
raccoon dog and chinchilla kept for fur production. EFSA Journal, 23,
€9519. https://doi.org/10.2903/j.efsa.2025.9519

Ehrich D, Carmichael L and Fuglei E, 2012. Age-dependent genetic structure of Arctic foxes
in Svalbard. Polar Biology, 35(1), 53-62. https://doi.org/10.1007/s00300-011-
1030-1

Elliott JE, Kirk DA, Martin PA, Wilson LK, Kardosi G, Lee S, McDaniel T, Hughes KD, Smith
BD and Idrissi AM, 2018. Effects of halogenated contaminants on reproductive
development in wild mink (Neovison vison) from locations in Canada. Ecotoxicology,
27(5), 539-555. https://doi.org/10.1007/s10646-018-1926-4

Elmhagen B, Tannerfeldt M, Verucci P and AngerbjoErn A, 2000. The Arctic fox (Alopex
lagopus): an opportunistic specialist. Journal of Zoology, 251(2), 139-149.
https://doi.org/10.1111/j.1469-7998.2000.tb00599.x

Elmhagen B, Tannerfeldt M and Angerbjorn A, 2002. Food-niche overlap between Arctic
and red foxes. Canadian Journal of Zoology, 80(7), 1274-1285.
https://doi.org/10.1139/z02-108

Farstad W, 1998. Reproduction in foxes: current research and future challenges. Animal
Reproduction Science, 53(1), 35-42. https://doi.org/10.1016/5S0378-4320(98)00125-0

Felska-Btaszczyk L, Lasota B, Sulik M, Mastowska A, Dziadosz M, Btaszczyk B and Btaszczyk
P, 2011. Pregnancy detection in putatively unmated mink (Mustela vison) by serum
progesterone level. The Journal of Reproduction and Development, 57(3), 416-420.
https://doi.org/10.1262/jrd.10-077t

Felska-Btaszczyk L, Seremak B, Lasota B and Klecha A, 2013. Extra light during pregnancy
improves reproductive performance of mink (Neovison vison). Annals of Animal
Science, 13(4), 797-805. https://doi.org/10.2478/a0as-2013-0054

Felska-Btaszczyk L, tawrdw N, Lasota B, Zuk K, Pezinska-Kija K and Muszcynski Z, 2016a.
Application of probiotic supplementation in the nutrition of farm American mink
(Neovison vison). Journal of  Central European Agriculture, 17
https://doi.org/10.5513/JCEA01/17.3.1758

Felska-Btaszczyk L, Lasota B and Seremak B, 2016b. Conception rates in farm mink
(Neovison vison) in relation to first mating date, age and color variety. Animal
Science Journal, 87(7), 873-877. https://doi.org/10.1111/asj.12517

Felska-Btaszczyk L, tawrdw N, Lasota B, Seremak B, Pezifiska-Kijak K, Zuk K and Nowak
P, 2018. The sex ratio in farmed American mink (Neovison vison). Archives Animal
Breeding, 61(3), 359-363. https://doi.org/10.5194/aab-61-359-2018

Fink R and Tauson A-H, 1998. Flushing of mink (Mustela vison): effects on energy
metabolism and some blood metabolites. Animal Science, 66(1), 277-284.
https://doi.org/10.1017/S1357729800009061

Fink R, Tauson A-H, Chwalibog A, Hansen NE, Kristensen NB and Wamberg S, 2004. Effects
of substitution of dietary protein with carbohydrate on lactation performance in the
mink (Mustela vison). Journal of Animal and Feed Sciences, 13(4), 647-664.
https://doi.org/10.22358/jafs/67631/2004

www.efsa.europa.eu/publications fgh EFSA Supporting publication 2025:EN-9562

85U017 SUOWIWOD 8A e8I 3|qe ! dde ay) Ag peurob ae Sopie YO ‘88N JO SN 10} Akeid 178Ul UQ AB|IA UO (SUOTHPUOD-PUR-SWSHW0D A8 | 1M Ae.d Ul |uo//SdNy) SUOTIPUOD pue SW 1 84} 89S *[5202/80/7T] Uo Akidiauliuo A1 ‘(-ouleAnde ) agnopesy Aq z956-N3'5202 ese ds/c062 0T/I0p/wod A 1M Areiq 1 jpul|uoes |g//:sdny wolj pepeojumod ‘/ ‘SZ0Z ‘GZE8L6€2


https://doi.org/10.1111/j.1469-7998.2000.tb00599.x

Biology, husbandry systems and practices for fur animals

Forbes-Harper JL, Crawford HM, Dundas SJ, Warburton NM, Adams PJ, Bateman PW, Calver
MC and Fleming PA, 2017. Diet and bite force in red foxes: ontogenetic and sex
differences in an invasive carnivore. Journal of Zoology, 303(1), 54-63.
https://doi.org/10.1111/j7z0.12463

Fuglei E and @ritsland NA, 1999. Seasonal trends in body mass, food intake and resting
metabolic rate, and induction of metabolic depression in Arctic foxes (Alopex
lagopus) at Svalbard. Journal of Comparative Physiology B, 169, 361-369.
https://doi.org/10.1007/s003600050232

Fuglei E, Ehrich D, Killengreen ST, Rodnikova AY, Sokolov AA and Pedersen R@, 2017.
Snowmobile impact on diurnal behaviour in the Arctic fox. Polar Research, 36(1),
10 pp._https://doi.org/10.1080/17518369.2017.1327300

Fuglesteg BN, Haga @E, Folkow LP, Fuglei E and Blix AS, 2006. Seasonal variations in basal
metabolic rate, lower critical temperature and responses to temporary starvation in
the Arctic fox (Alopex lagopus) from Svalbard. Polar Biology, 29, 308-319.
https://doi.org/10.1007/s00300-005-0054-9

Gagnon C and Berteaux D, 2009. Integrating Traditional Ecological Knowledge and
Ecological Science: A Question of Scale. Ecology and Society, 14. https://
doi.org/10.5751/ES-02923-140219

Galeano MG, Cantarelli VI, Ruiz RD, Fiol de Cuneo M and Ponzio MF, 2014b. Reproductive
performance and weaning success in fur-chewing chinchillas (Chinchilla lanigera).
Reproductive Biology, 14(3), 213-217. https://doi.org/10.1016/j.repbio.2014.06.002

Gallant D, Reid DG, Slough BG and Berteaux D, 2013. Natal den selection by sympatric
arctic and red foxes on Herschel Island, Yukon, Canada. Polar Biology, 37(3), 333-
345, https://doi.org/10.1007/s00300-013-1434-1

Goltsman M, Kruchenkova EP, Sergeev S, Volodin I and Macdonald DW, 2005. 'Island
syndrome' in a population of Arctic foxes (Alopex lagopus) from Mednyi Island.
Journal of Zoology, 267(4), 405-418. https://doi.org/10.1017/50952836905007557

Gortazar C, Travaini A and Delibes M, 2000. Habitat-related microgeographic body size
variation in two Mediterranean populations of red fox (Vulpes vulpes). Journal of
Zoology, 250(3), 335-338. https://doi.org/10.1111/7.1469-7998.2000.tb00778.x

Gramajo-Buhler MC, Pucci FJ and Sanchez-Toranzo G, 2016. Histological and morphometric
study of the epididymus of Chinchilla lanigera Grey under controlled conditions in
captivity. Zygote, 24(3), 355-363. https://doi.org/10.1017/5096719941500026X

Gugotek A 2011. Amatorska hodowla wybranych gatunkéow ssakéw. Wydawnictwo
Uniwersytetu Warminsko-Mazurskiego, Olsztyn, Poland. 128 pp.

Gugotek A, Zabockti W, Kowalska D, Janiszewski P, Konstantynowicz M and Strychalski J,
2010. Nutrient digestibility in Arctic fox (Vulpes lagopus) fed diets containing animal
meals. Arquivo Brasileiro de Medicina Veterindria e Zootecnia, 62, 948-953.
https://doi.org/10.1590/50102-09352010000400026

Gugotek A, Wyczling T, Janiszewski P, Sobiech P, Wyczling P and Konstantynowicz M, 2012.
The effect of dietary methionine levels on the performance parameters of Arctic
foxes (Vulpes lagopus). Annals of Animal Science, 12(3), 393. https://doi.org/
10.2478/v10220-012-0033-3

www.efsa.europa.eu/publications @ EFSA Supporting publication 2025:EN-9562

85US017 SUOWILIOD A 11D 8|qedljdde ayp Aq peuenob ae sl VO ‘88N JO S9N 10y Afeiq1 8UIIUO AB|IM UO (SUORIPLOD-PUE-SWISH LD A3 1M AleIq 1 U1 IUO//SANL) SUORIPUOD PUe SWLB L 83U 39S *[5202/80/yT] U0 ARiqIT8uliuo A8|IM ‘(-ouleAnde ) aqnopesy Ad 2996-N3'S202 esie'ds /062 0T/I0p/W00" Aa 1M Areiq 1 putjuoes jo//:Sdny W1y papeo|umoq ‘. ‘G202 ‘SZE8LEET


https://doi.org/10.1111/jzo.12463
https://doi.org/10.1007/s003600050232
https://doi.org/10.1007/s00300-005-0054-9
https://www.google.com/maps/place/data=!4m2!3m1!1s0x46e27f3015c3e17b:0xd513b2834c9dd05f?sa=X&ved=1t:8290&ictx=111
https://doi.org/10.1590/S0102-09352010000400026

Biology, husbandry systems and practices for fur animals

Haan DM and Halbrook RS, 2015. Home Ranges and Movement Characteristics of Minks in
East-central New York. The American Midland Naturalist, 174(2), 302-309, 308.
https://doi.org/10.1674/0003-0031-174.2.302

Haba C, Oshida T, Sasaki M, Endo H, Ichikawa H and Masuda Y, 2008. Morphological
variation of the Japanese raccoon dog: Implications for geographical isolation and
environmental adaptation. Journal of Zoology, 274(3), 239-247. https://doi.org/
10.1111/§.1469-7998.2007.00376.x%

Hagen K, Clauss M and Hatt J-M, 2014. Drinking preferences in chinchillas (Chinchilla
laniger), degus (Octodon degu) and guinea pigs (Cavia porcellus). Journal of Animal
Physiology and Animal Nutrition, 98(5), 942-947. https://doi.org/10.1111/

jpn.12164

Halbrook RS and Petach M, 2018. Estimated mink home ranges using various home-range
estimators. Wildlife Society Bulletin, 42(4), 656-666. https://doi.org/10.1002/
wsb.924

Hanninen S, Mononen J, Harjunpaa S, Pyykdnen T, Sepponen J and Ahola L, 2008a. Effects
of family housing on some behavioural and physiological parameters of juvenile
farmed mink (Mustela vison). Applied Animal Behaviour Science, 109(2), 384-395.
https://doi.org/10.1016/j.applanim.2007.03.002

Hanninen S, Ahola L, Pyykénen T, Korhonen HT and Mononen J, 2008b. Group housing in
row cages: an alternative housing system for juvenile mink. Animal, 2(12), 1809-
1817. https://doi.org/10.1017/s175173110800311x

Hansen CPB and Jeppesen LL, 2000a. Effects of blocking farm mink's feed access with open
water. Agricultural and Food Science in Finland, 9, 157-163.
https://doi.org/10.23986/afsci.5657

Hansen CPB and Jeppesen LL, 2000b. Short term behavioural consequences of denied
access to environmental facilities in mink. Agricultural and Food Science in Finland,
9(2), 149-155.

Hansen CPB and Jeppesen LL, 2001. Swimming activity of farm mink (Mustela vison) and
its relation to stereotypies. Acta Agriculturae Scandinavica, Section A - Animal
Science, 51(1), 71-76. https://doi.org/10.1080/090647001300004817

Hansen SW and Damgaard BM, 2009. Running in a running wheel substitutes for stereotypies
in mink (Mustela vison) but does it improve their welfare? Applied Animal Behaviour
Science, 118(1-2), 76-83. https://doi.org/10.1016/j.applanim.2009.02.025

Hansen SW, Mgller SH and Damgaard BM, 2014. Bite marks in mink—Induced experimentally
and as reflection of aggressive encounters between mink. Applied Animal Behaviour
Science, 158, 76-85. https://doi.org/10.1016/j.applanim.2014.06.008

Harri M, Kasanen S, Mononen J and Sepponen ], 2000. Preferences of farmed blue foxes
for different floor types. Behavioural processes, 49(2), 111-119. https://doi.org/
10.1016/S0376-6357(00)00079-6

Harrington LA, Hays GC, Fasola L, Harrington AL, Righton D and Macdonald DW, 2012.
Dive performance in a small-bodied, semi-aquatic mammal in the wild. Journal of
Mammalogy, 93(1), 198-210. https://doi.org/10.1644/10-mamm-a-351.1

www.efsa.europa.eu/publications fgh EFSA Supporting publication 2025:EN-9562

85U017 SUOWIWOD 8A e8I 3|qe ! dde ay) Ag peurob ae Sopie YO ‘88N JO SN 10} Akeid 178Ul UQ AB|IA UO (SUOTHPUOD-PUR-SWSHW0D A8 | 1M Ae.d Ul |uo//SdNy) SUOTIPUOD pue SW 1 84} 89S *[5202/80/7T] Uo Akidiauliuo A1 ‘(-ouleAnde ) agnopesy Aq z956-N3'5202 ese ds/c062 0T/I0p/wod A 1M Areiq 1 jpul|uoes |g//:sdny wolj pepeojumod ‘/ ‘SZ0Z ‘GZE8L6€2


https://doi.org/10.1016/j.applanim.2009.02.025

Biology, husbandry systems and practices for fur animals

Haussermann V, Forsterra G and Plotnek E, 2012. Sightings of marine mammals and birds
in the Comau Fjord, Northern Patagonia, between 2003 and mid 2012. Spixiana,
35(2), 247-262.

Heimberg CK, Jespersen A and Moe RO, 2018. Tail tip lesions in mink (Neovison vison):
Effects of an additional hammock in multilevel cages. Animals, 8(11), 214.
https://doi.org/10.3390/ani8110214

Henriksen BIF and Mgller SH, 2015. The reliability of welfare assessment according to the
WelFur-protocol in the nursing period of mink (Neovison vison) is challenged by
increasing welfare problems prior to weaning. Animal Welfare, 24(2), 193-201.
https://doi.org/10.7120/09627286.24.2.193

Henriksen BIF, Mgller SH and Malmkvist J, 2020. Test of temperament in mink is influenced
by a shelf in the front of the cage and the stimulus size rather than by features of
the test person. Applied Animal Behaviour Science, 233, 105155. https://doi.org/
10.1016/j.applanim.2020.105155

Herfindal I, Melis C, Ahlén PA and Dahl F, 2016. Lack of sex-specific movement patterns in
an alien species at its invasion front-consequences for invasion speed. Ecology and
Evolution, 6(16), 5,570-5,584. https://doi.org/10.1002/ece3.2300

Hersteinsson P and Macdonald DW, 1996. Diet of Arctic foxes (Alopex lagopus) in Iceland. Journal
of Zoology, 240(3), 457-474. https://doi.org/10.1111/.1469-7998.1996.th05298.x

Hoffmann M and Sillero-Zubiri C, 2021. Vulpes vulpes (amended version of 2016
assessment). The IUCN Red List of Threatened Species, 2021, e.
T23062A193903628.

Holmala K and Kauhala K, 2009. Habitat use of medium-sized carnivores in southeast
Finland - key habitats for rabies spread? Annales Zoologici Fennici, 46(4), 233-246.
https://doi.org/10.5735/086.046.0401

Honoré OL, Sebbelov I, Wallin A, Petersen A, Clausen T, Larsen PF and Hammer AS, 2020.
Association between Fur Animal Necrotizing Pyoderma in breeding farm mink
(Neovison vison) and reduced fertility. Acta Veterinaria Scandinavica, 62, 1-6.
https://doi.org/10.1186/s13028-020-00564-w

Houbak B and Malmkvist J, 2008. Observations of deliveries in mink: Potential for more
kits. Proceedings of the IXt" International Scientific Congress in Fur Animal
Production: IFASA. Halifax, Canada. 34-35.

Hovland AL, Mason GJ], Bge KE, Steinheim G and Bakken M, 2006. Evaluation of the
‘maximum price paid’ as an index of motivational strength for farmed silver foxes
(Vulpes vulpes). Applied Animal Behaviour Science, 100(3), 258-279.
https://doi.org/10.1016/j.applanim.2005.11.006

Hovland AL, Akre AK and Bakken M, 2010. Group housing of adult silver fox (Vulpes vulpes)
vixens in autumn: Agonistic behaviour during the first days subsequent to mixing.
Applied Animal Behaviour Science, 126(3), 154-162. https://doi.org/10.1016/
j.applanim.2010.06.010

Hovland AL, Akre AK, Flg A, Bakken M, Koistinen T and Mason GJ, 2011. Two's company?
Solitary vixens’ motivations for seeking social contact. Applied Animal Behaviour
Science, 135(1), 110-120. https://doi.org/10.1016/j.applanim.2011.10.005

www.efsa.europa.eu/publications m EFSA Supporting publication 2025:EN-9562

85US017 SUOWILIOD A 11D 8|qedljdde ayp Aq peuenob ae sl VO ‘88N JO S9N 10y Afeiq1 8UIIUO AB|IM UO (SUORIPLOD-PUE-SWISH LD A3 1M AleIq 1 U1 IUO//SANL) SUORIPUOD PUe SWLB L 83U 39S *[5202/80/yT] U0 ARiqIT8uliuo A8|IM ‘(-ouleAnde ) aqnopesy Ad 2996-N3'S202 esie'ds /062 0T/I0p/W00" Aa 1M Areiq 1 putjuoes jo//:Sdny W1y papeo|umoq ‘. ‘G202 ‘SZE8LEET


https://doi.org/10.3390/ani8110214
https://doi.org/10.1002/ece3.2300
https://doi.org/10.1111/j.1469-7998.1996.tb05298.x
https://doi.org/10.5735/086.046.0401
https://doi.org/10.1186/s13028-020-00564-w

Biology, husbandry systems and practices for fur animals

Hovland AL, Rgd AMS, Koistinen T and Ahola L, 2016. Preference for and use of oral
enrichment objects in juvenile silver foxes (Vulpes vulpes). Applied Animal Behaviour
Science, 180, 122-129. https://doi.org/10.1016/j.applanim.2016.04.020

Hunter DB and Lemieux N, 1996. Mink: biology, health and disease. In: Hunter DB and
Lemieux N (eds.). Graphic and Print Service, Guelph, Canada. 300 pp.

Hwang H-S, Son S-H, Kang H and Rhim S-J, 2014. Ecological factors influencing the winter
abundance of mammals in temperate forest. Folia Zoologica, 63(4), 296-300.
https://doi.org/10.25225/foz0.v63.i4.a9.2014

Iossa G, Soulsbury CD, Baker PJ and Harris S, 2008. Body mass, territory size, and life-
history tactics in a socially monogamous canid, the red fox Vulpes vulpes. Journal
of Mammalogy, 89(6), 1481-1490. https://doi.org/10.1644/07-MAMM-A-405.1

Jeppesen LL, Pedersen V and Heller KE, 2000a. Preference for various nest box designs in farmed
silver foxes (Vulpes vulpes) and blue foxes (Alopex lagopus). Applied Animal Behaviour
Science, 67(1), 127-135. https://doi.org/10.1016/S0168-1591(99)00121-5

Jeppesen LL, Heller KE, and Dalsgaard T, 2000b. Effects of early weaning and housing
conditions on the development of stereotypies in farmed mink. Applied Animal
Behaviour Science, 68(1), 85-92. https://doi.org/10.1016/50168-1591(00)00099-X

Jespersen A, Hammer AS, Jensen HE, Bonde-Jensen N, Lassus MM, Agger JF and Larsen
PF, 2016. Foot lesions in farmed mink (Neovison vison): Pathologic and
epidemiologic characteristics on 4 danish farms. Veterinary Pathology, 53(3), 666-
673. https://doi.org/10.1177/0300985815600502

Jiménez JE, Deane A, Pacheco LF, Pavez EF, Salazar-Bravo ] and Valladares Faundez P,
2022. Chinchilla conservation vs. gold mining in Chile. Science, 377(6605), 480-
481. https://doi.org/10.1126/science.add7709

Kania-Gierdziewicz J, Otwinowska-Mindur A and Bieniek J, 2020. The analysis of chinchilla
(Chinchilla lanigera, M.) male reproduction. The case of a leading polish breeding
farm. Animal Science Journal, 91(1), 1-9. https://doi.org/10.1111/asj.13490

Karssene Y, Chammem M, Li F, Eddine A, Hermann A and Nouira S, 2019. Spatial and temporal
variability in the distribution, daily activity and diet of fennec fox (Vulpes zerda), red
fox (Vulpes vulpes) and African golden wolf (Canis anthus) in Southern Tunisia.
Mammalian Biology, 95, 41-50. https://doi.org/10.1016/j.mambio.2019.02.001

Kauhala K and Saeki M, 2004. Raccoon dogs: Finnish and Japanese raccoon dogs—on the
road to speciation? In: Macdonald DW and Sillero-Zubiri C (eds.). The Biology and
Conservation of Wild Canids. Oxford University Press, Oxford, UK. 465 pp.

Kempe R, Koskinen N and Strandén I, 2009. Genetic parameters of body condition score
and leg weakness in Finnish blue fox (Alopex lagopus). Proceedings of the NIJF
(Nordic Association of Agricultural Sciences) seminar 427, Vaasa, Finland. 57-63.

Kenttamies H, Nikkila M, Miettinen M and Asikainen J, 2006. Phenotypic and genetic
parameters and responses in temperament of silver fox cubs in a selection
experiment for confident behaviour. Agricultural and Food Science, 15(3), 340-349.
https://doi.org/10.2137/145960606779216245

Kinnunen S, Manttari S, Herzig K-H, Nieminen P, Mustonen A-M and Saarela S, 2016.
Effects of wintertime fasting and seasonal adaptation on AMPK and ACC in

www.efsa.europa.eu/publications m EFSA Supporting publication 2025:EN-9562

85US017 SUOWILIOD A 11D 8|qedljdde ayp Aq peuenob ae sl VO ‘88N JO S9N 10y Afeiq1 8UIIUO AB|IM UO (SUORIPLOD-PUE-SWISH LD A3 1M AleIq 1 U1 IUO//SANL) SUORIPUOD PUe SWLB L 83U 39S *[5202/80/yT] U0 ARiqIT8uliuo A8|IM ‘(-ouleAnde ) aqnopesy Ad 2996-N3'S202 esie'ds /062 0T/I0p/W00" Aa 1M Areiq 1 putjuoes jo//:Sdny W1y papeo|umoq ‘. ‘G202 ‘SZE8LEET



Biology, husbandry systems and practices for fur animals

hypothalamus, adipose tissue and liver of the raccoon dog (Nyctereutes
procyonoides). Comparative Biochemistry and Physiology Part A: Molecular and
Integrative Physiology, 192, 44-51. https://doi.org/10.1016/j.cbpa.2015.11.010

Kiseleva NV, 2016. Structure and dynamics of the trophic spectrum of the American mink
(Neovison vison) in the Southern Urals. Contemporary Problems of Ecology, 9(1),
53-59. https://doi.org/10.1134/51995425516010078

Koistinen T, 2009. Farmed blue foxes’ (Vulpes lagopus) need for a sand floor. PhD Thesis.
University of Eastern Finland, Kuopio, Finland. 89 pp.

Koistinen T and Mononen ], 2008. Blue foxes’ motivation to gain access to solid floors and
the effect of the floor material on their behaviour. Applied Animal Behaviour
Science, 113(1), 236-246. https://doi.org/10.1016/j.applanim.2007.09.007

Koistinen T and Korhonen HT, 2013. Complex housing environment for farmed blue foxes
(Vulpes lagopus): Use of various resources. Animal, 7(8), 1354-1361.
https://doi.org/10.1017/S1751731113000402

Koistinen T and Mononen ], 2023. Development and structure of the Welfur on-farm
welfare protocol for the Finnraccoon. Scientifur, 47(3).

Koistinen T, Ahola L and Mononen J, 2007. Blue foxes’ motivation for access to an earth
floor measured by operant conditioning. Applied Animal Behaviour Science, 107(3),
328-341. https://doi.org/10.1016/j.applanim.2006.09.024

Koistinen T, Ahola L and Mononen ], 2008. Blue foxes’ (Alopex lagopus) preferences
between earth floor and wire mesh floor. Applied Animal Behaviour Science, 111(1-
2), 38-53. https://doi.org/10.1016/j.applanim.2007.05.011

Koistinen T, Jauhiainen L and Korhonen HT, 2009a. Relative value of a nest box, sand floor and
extra space during the breeding season in adult blue fox males. Applied Animal Behaviour
Science, 120(3), 192-200. https://doi.org/10.1016/j.applanim.2009.07.004

Koistinen T, Orjala H, Mononen J and Korhonen HT, 2009b. Position of operant cost affects
blue foxes’ time budget between sand floor and mesh floor. Applied Animal Behaviour
Science, 116(2), 266-272. https://doi.org/10.1016/j.applanim.2008.09.002

Koistinen T, Turunen A, Kiviniemi V, Ahola L and Mononen J, 2009c. Bones as enrichment
for farmed blue foxes (Vulpes lagopus): interaction with the bones and preference
for a cage with the bones. Applied Animal Behaviour Science, 120(1-2), 108-116.
https://doi.org/10.1016/j.applanim.2009.05.003

Koistinen T, Korhonen HT, Hadmalainen E and Mononen J, 2016. Blue foxes’ (Vulpes lagopus)
motivation to gain access and interact with various resources. Applied Animal
Behaviour Science, 176, 105-111. https://doi.org/10.1016/j.applanim.2016.01.012

Koistinen T, Sepponen J and Korhonen HT, 2017. Interaction with a bovine cortical bone in
the Finnraccoon (Nyctereutes procyonoides ussuriensis). Applied Animal Behaviour
Science; 196, 100-107. https://doi.org/10.1016/j.applanim.2017.07.005

Koistinen T, Raatikainen S, Sepponen J and Korhonen HT, 2018. Resting preferences and
welfare of Finnraccoon (Nyctereutes procyonoides ussuriensis) females housed in
various housing conditions in winter. Applied Animal Behaviour Science, 207, 129-
137. https://doi.org/10.1016/j.applanim.2018.06.006

www.efsa.europa.eu/publications m EFSA Supporting publication 2025:EN-9562

85U017 SUOWIWOD 8A e8I 3|qe ! dde ay) Ag peurob ae Sopie YO ‘88N JO SN 10} Akeid 178Ul UQ AB|IA UO (SUOTHPUOD-PUR-SWSHW0D A8 | 1M Ae.d Ul |uo//SdNy) SUOTIPUOD pue SW 1 84} 89S *[5202/80/7T] Uo Akidiauliuo A1 ‘(-ouleAnde ) agnopesy Aq z956-N3'5202 ese ds/c062 0T/I0p/wod A 1M Areiq 1 jpul|uoes |g//:sdny wolj pepeojumod ‘/ ‘SZ0Z ‘GZE8L6€2


https://doi.org/10.1016/j.applanim.2007.05.011
https://doi.org/10.1016/j.applanim.2009.05.003

Biology, husbandry systems and practices for fur animals

Koistinen T, Moisander-Jylhd A-M and Korhonen HT, 2020. Effects of housing conditions on
behaviour and physiology in the Finnraccoon (Nyctereutes procyonoides ussuriensis).
Animal Welfare; 29(3), 239-255. https://doi.org/10.7120/09627286.29.3.239

Kokorev YI and Kuksov VA, 2002. Population dynamics of lemmings, Lemmus sibirica and
Dicrostonyx torquatus, and Arctic fox Alopex lagopus on the Taimyr peninsula, Siberia,
1960-2001. Ornis Svecica, 12(3), 139-145. https://doi.org/10.34080/0s.v12.22826

Korhonen HT, 1988. Voluntary regulation of energy balance in farmed raccoon dogs.
Comparative Biochemistry and physiology. A Comparative Physiology, 89(2), 219-
222. https://doi.org/10.1016/0300-9629(88)91082-1

Korhonen HT and Niemela P, 2000. Enrichment value of wooden blocks for farmed blue
foxes (Alopex lagopus). Animal Welfare, 9(2), 177-191. https://doi.org/10.1017/
S5096272860002251X

Korhonen HT, Niemela P, Jauhiainen L and Tupasela T, 2000a. Effects of space allowance
and earthen floor on welfare-related physiological and behavioural responses in
male blue foxes. Physiology and Behavior, 69(4-5), 571-580. https://doi.org/
10.1016/s0031-9384(00)00215-8

Korhonen HT, Hansen SW, Malmkvist J and Houbak B, 2000b. Effect of capture,
immobilization and handling on rectal temperatures of confident and fearful male
mink. Journal of Animal Breeding and Genetics, 117(5), 337-345. https://doi.org/
10.1046/j.1439-0388.2000.00256.x

Korhonen HT, Jauhiainen L and Niemela P, 2001a. Effect of space allowance and earthen
flooring on behaviour of farmed blue foxes. Acta Ethologica, 4(1), 11. https://
doi.org/10.1007/s102110100046

Korhonen HT, Niemela P and Jauhiainen L, 2001b. Effect of space and floor material on the
behaviour of farmed blue foxes. Canadian Journal of Animal Science, 81(2), 189-
197. https://doi.org/10.4141/A00-093

Korhonen HT, Jauhiainen L and Rekila T, 2002a. Effect of temperament and behavioural
reactions to the presence of a human during the pre-mating period on reproductive
performance in farmed mink (Mustela vison). Canadian Journal of Animal Science,
82(3), 275-282. https://doi.org/10.4141/A01-088

Korhonen HT, Jauhiainen L and Rekila T, 2003a. In-cage sandbox as a ground substitute
for farmed blue foxes (Alopex lagopus): Effects on digging activity and welfare.
Canadian Journal of Animal Science, 83(4), 703-712. https://doi.org/10.4141/A02-
116

Korhonen HT, Sepponen ], Mononen J and Koistinen T, 2023. Reliability and construct
validity of three temperament tests in farmed Finnraccoons (Nyctereutes
procyonoides). Applied Animal Behaviour Science, 267, 106062. https://doi.org/
10.1016/j.applanim.2023.106062

Koskinen N, Sepponen J, Kupsala K and Rekila T, 2007. Effects of early selection and body
conditioning of young blue fox Alopex lagopus females on breeding result, a field
study. Proceedings of the NJF (Nordic Association of Agricultural Scientists) seminar
403, Kolding, Denmark, 7 pp.

Kowalska D and Pidrkowska M, 2014. Charakterystyka populacji hodowlanych i dziko
zyjacych jenotéw europejskich. Wiadomosci Zootechniczne, 52(1), 76-81.

www.efsa.europa.eu/publications m EFSA Supporting publication 2025:EN-9562

85US017 SUOWILIOD A 11D 8|qedljdde ayp Aq peuenob ae sl VO ‘88N JO S9N 10y Afeiq1 8UIIUO AB|IM UO (SUORIPLOD-PUE-SWISH LD A3 1M AleIq 1 U1 IUO//SANL) SUORIPUOD PUe SWLB L 83U 39S *[5202/80/yT] U0 ARiqIT8uliuo A8|IM ‘(-ouleAnde ) aqnopesy Ad 2996-N3'S202 esie'ds /062 0T/I0p/W00" Aa 1M Areiq 1 putjuoes jo//:Sdny W1y papeo|umoq ‘. ‘G202 ‘SZE8LEET


https://doi.org/10.34080/os.v12.22826
https://doi.org/10.1016/0300-9629(88)91082-1
https://doi.org/10.4141/A00-093
https://doi.org/10.4141/A01-088

Biology, husbandry systems and practices for fur animals

Kowalska D, Piorkowska M and Zon A, 2014. Comparison of metric traits of the digestive
and integumentary systems in a population of farmed and wild raccoon dogs.
Scientific Annals of Polish Society of Animal Production, 10(2), 29-43.

Kowalska D, Pidorkowska M and Gugotek A, 2016. Wybrane zagadnienia dobrostanu,
zywienia i uzytkowania norek hodowlanych (Neovison vison). Instytutu Zootechniki
Panstwowego, Instytutu Badawczego, Krakow, Poland. 138 pp. Available online:
https://monografie.iz.edu.pl/files/978-83-7607-286-9.pdf

Kullberg C and Angerbjorn A, 1992. Social behaviour and cooperative breeding in Arctic
foxes, Alopex lagopus (L.), in a semi-natural environment. Ethology, 90(4), 321-
335. https://doi.org/10.1111/.1439-0310.1992.tb00843.x

Kurek P, Kapusta P and Holeksa ], 2014. Burrowing by badgers (Meles meles) and foxes
(Vulpes vulpes) changes soil conditions and vegetation in a European temperate
forest. Ecological Research, 29, 1-11. https://doi.org/10.1007/s11284-013-1094-1

Kurihara Y, 2023. Scavenging on a Carcass of Sika Deer by Introduced Raccoon Dogs
(Nyctereutes procyonoides) in Spring: A Case Report in the World Heritage Site of
Yakushima Island, Japan. Mammal Study, 48(4), 289-295. https://doi.org/
10.3106/ms2023-0004

Lai S, Béty J and Berteaux D, 2015. Spatio-temporal hotspots of satellite-tracked Arctic
foxes reveal a large detection range in a mammalian predator. Movement Ecology,
3(1), 37. https://doi.org/10.1186/s40462-015-0065-2

Lai S, Warret Rodrigues C, Gallant D, Roth JD and Berteaux D, 2022. Red foxes at their
northern edge: competition with the Arctic fox and winter movements. Journal of
Mammalogy, 103(3), 586-597. https://doi.org/10.1093/imammal/gyabl64

Lammers AR, Dziech HA and German RZ, 2001. Ontogeny of sexual dimorphism in
Chinchilla lanigera (Rodentia: Chinchillidae). Journal of Mammalogy, 82(1), 179-
189. https://doi.org/10.1644/1545-1542(2001)082<0179:00SDIC>2.0.CO;2

Landa A, Flagstad @, Areskoug V, Linnell JDC, Strand O, Ulvund KR, Thierry A-M, Rad-
Eriksen L and Eide NE, 2017. The endangered Arctic fox in Norway—the failure and
success of captive breeding and reintroduction. Polar Research, 36 https://doi.org/
10.1080/17518369.2017.1325139

Lanszki J, 1996. The effect of litter size and individual weight at birth on the growth and
mortality of chinchillas. Scientifur, 20(1), 42-47.

Lanszki Z, Purger 1J, Bocz R, Szép D and Lanszki J, 2019. The stone marten and the red
fox consumed predominantly fruits all year round: A case study. Acta Zoologica
Academiae Scientiarum Hungaricae, 65(1), 45-62. https://doi.org/10.17109/
AZH.65.1.45.2019

tapinski S, 2024a. Personal Communication, 11™ April 2024. Working group meeting of
the European Food Safety Authority.

tapinski S, 2024b. Personal Communication, 15% May 2024. Working group meeting of the
European Food Safety Authority.

tapinski S, Bzymek J, Niedbata P, Migdat t, Zon A and Lis MW, 2013. Effect of age and
temperament type on reproductive parameters of female raccoon dogs

www.efsa.europa.eu/publications @ EFSA Supporting publication 2025:EN-9562

85US017 SUOWILIOD A 11D 8|qedljdde ayp Aq peuenob ae sl VO ‘88N JO S9N 10y Afeiq1 8UIIUO AB|IM UO (SUORIPLOD-PUE-SWISH LD A3 1M AleIq 1 U1 IUO//SANL) SUORIPUOD PUe SWLB L 83U 39S *[5202/80/yT] U0 ARiqIT8uliuo A8|IM ‘(-ouleAnde ) aqnopesy Ad 2996-N3'S202 esie'ds /062 0T/I0p/W00" Aa 1M Areiq 1 putjuoes jo//:Sdny W1y papeo|umoq ‘. ‘G202 ‘SZE8LEET


https://monografie.iz.edu.pl/files/978-83-7607-286-9.pdf
https://doi.org/10.1111/j.1439-0310.1992.tb00843.x
https://doi.org/10.1007/s11284-013-1094-1
https://doi.org/10.1093/jmammal/gyab164

Biology, husbandry systems and practices for fur animals

(Nyctereutes procyonoides gray). Annals of Animal Science, 13(4), 807-814.
https://doi.org/10.2478/aoas-2013-0021

tapinski S, Patka S, Wronska D, Guja I, Zon A, Niedbata P and Sergina SN, 2019. Effect of
cage enrichment on the welfare of farmed foxes. Medycyna Weterynaryjna, 75(11),
665-668. https://dx.doi.org/10.21521/mw.6242

tapinski S, Orel ], Niedbata P, Kucharska W, Jakubowska M, Lisowska-Lis A, Tombarkiewicz
B and Lis MW, 2020. Infrared thermography as an indicator of heat loss in fur-
chewing chinchillas (Chinchilla lanigera). Journal of Applied Animal Welfare Science,
23(3), 338-347. https://doi.org/10.1080/10888705.2019.1614924

tapinski S, Patka S and Otwinowska-Mindur A, 2023a. Effect of tyrosine and phenylalanine
supplementation on the colour and behaviour of chinchillas. Journal of Animal and
Feed Sciences, 32(4), 468-476. https://doi.org/10.22358/jafs/162617/2023

tapinski S, Niedbata P, Markowska K, Rutkowska A and Lis MW, 2023b. The effects of age,
size, and cage complexity on the behaviour of farmed female chinchillas (Chinchilla
lanigera). Scientific Reports, 13(1), 6108. https://doi.org/10.1038/s41598-023-
32516-5

Lariviere S, 1995. Observation of an American Mink Climbing a Tree. Blue Jay, 53(3), 167-
167. https://doi.org/10.29173/bluejay5465

Lariviere S, 1999. Mustela vison. Mammalian Species, 608, 1-9.
Lariviere S and Pasitschniak-Arts M, 1996. Vulpes vulpes. Mammalian Species, 537, 1-11.
Larm M, Norén K and Angerbjorn A, 2021. Temporal activity shift in Arctic foxes (Vulpes

lagopus) in response to human disturbance. Global Ecology and Conservation, 27,
e01602. https://doi.org/10.1016/j.gecco.2021.e01602

Lasota B, Felska-Btaszczyk L, Mastowska A, Seremak B and Stankiewicz T, 2019. Effect of
photoperiod modulation in American mink males on their testosterone
concentrations and mating performance. Journal of Central European Agriculture,
20(1), 119-129. https://doi.org/10.5513/JCEA01/20.1.2017

Lindh L, Lindeberg H, Banting A, Banting S, Sainmaa S, Beasley S, Korhonen HT and
Peltoniemi OAT, 2020. Administration of aromatase inhibitor MPV-2213ad to blue fox
vixens (Vulpes lagopus) as a model for contraception in female dogs. Theriogenology,
152, 53-63. https://doi.org/10.1016/j.theriogenology.2020.04.009

Liu K, Liu H, Zhang T, Mu L, Liu X and Li G, 2019. Effects of vitamin e and selenium on
growth performance, antioxidant capacity, and metabolic parameters in growing
furring blue foxes (Alopex lagopus). Biological Trace Element Research, 192(2),
183-195. https://doi.org/10.1007/s12011-019-1655-4

Ligkjel K, Sgrensen M, Storebakken T and Skrede A, 2004. Digestibility of protein, amino
acids and starch in mink (Mustela vison) fed diets processed by different extrusion
conditions. Canadian Journal of Animal Science, 84(4), 673-680. https://doi.org/
10.4141/A01-089

Lohi O, Hansen BK, Johannessen K-R, Smeds K and Clausen ] 2015. More about Beautiful
fur animals — Genetics of colours, fur, defects and diseases. In: Lohi O (ed.). NJF
(Nordic Association of Agricultural Scientists) Working Group for Fur Animals. 80 pp.

www.efsa.europa.eu/publications rga EFSA Supporting publication 2025:EN-9562

85US017 SUOWILIOD A 11D 8|qedljdde ayp Aq peuenob ae sl VO ‘88N JO S9N 10y Afeiq1 8UIIUO AB|IM UO (SUORIPLOD-PUE-SWISH LD A3 1M AleIq 1 U1 IUO//SANL) SUORIPUOD PUe SWLB L 83U 39S *[5202/80/yT] U0 ARiqIT8uliuo A8|IM ‘(-ouleAnde ) aqnopesy Ad 2996-N3'S202 esie'ds /062 0T/I0p/W00" Aa 1M Areiq 1 putjuoes jo//:Sdny W1y papeo|umoq ‘. ‘G202 ‘SZE8LEET


https://dx.doi.org/10.21521/mw.6242
https://doi.org/10.22358/jafs/162617/2023
https://doi.org/10.1016/j.gecco.2021.e01602

Biology, husbandry systems and practices for fur animals

Ludwiczak A and Stanisz M, 2019. The reproductive success of farmed American mink
(Neovison vison) - A review. Annals of Animal Science, 19(2), 273-289.
https://doi.org/10.2478/ao0as-2018-0061

Luxon M, Toll J and Hanson C, 2014. Assessing effects of PCB exposure on American mink
(Mustela vison) abundance in Portland Harbor. Integrated Environmental
Assessment and Management, 10(1), 60-68. https://doi.org/10.1002/ieam.1480

Macdonald DW, 1979. ‘Helpers’ in fox society. Nature, 282(5734), 69-71. https://doi.org/
10.1038/282069a0

Macdonald DW, Harrington LA, Yamaguchi N, Thom MDF and Bagniewska J, 2015. Biology,
ecology and reproduction of American mink Neovison vison on lowland farmland.
In: Macdonald DW and Feber RE (eds.). Wildlife Conservation on Farmland. Oxford
University Press, Oxford, UK. 338 pp.

Maheshwari A, 2018. Foraging habits of the red fox Vulpes vulpes (Mammalia: Carnivora:
Canidae) in the Himalaya, India. Journal of Threatened Taxa, 10(10), 12,418-
12,421. https://doi.org/10.11609/jott.3968.10.10.12418-12421

Malkemper EP and Peichl L, 2018. Retinal photoreceptor and ganglion cell types and
topographies in the red fox (Vulpes vulpes) and Arctic fox (Vulpes lagopus). Journal of
Comparative Neurology, 526(13), 2,078-2,098. https://doi.org/10.1002/cne.24493

Malkemper EP, Topinka V and Burda H, 2015. A behavioral audiogram of the red fox (Vulpes
vulpes). Hearing Research, 320, 30-37. https://doi.org/10.1016/j.heares.2014.12.001

Malmkyvist J, 2019. Early recognition of offspring vocalisation by mink mothers. Applied Animal
Behaviour Science, 212, 109-113. https://doi.org/10.1016/j.applanim.2018.12.011

Malmkyvist J, 2020. Flytning af hvalpe fre store kuld: minks tidlige dieperiode kan med
fordel forlaenges. Faglig arsberetning 2019. Aarhus University, Aarhus, Denmark.
140-147.

Malmkvist J, 2024a. Personal Communication, 17% June 2024. Working group meeting of
the European Food Safety Authority.

Malmkvist J, 2024b. Personal Communication, 15% July 2024. Working group meeting of
the European Food Safety Authority.

Malmkyvist J and Palme R, 2008. Periparturient nest building: Implications for parturition, kit
survival, maternal stress and behaviour in farmed mink (Mustela vison). Applied Animal
Behaviour Science, 114(1), 270-283. https://doi.org/10.1016/j.applanim.2008.01.018

Malmkvist J and Palme R, 2015. Early transfer of mated females into the maternity unit
reduces stress and increases maternal care in farm mink. Applied Animal Behaviour
Science, 167, 56-64. https://doi.org/10.1016/j.applanim.2015.03.009

Malmkvist J, Houbak B and Hansen SW, 1997. Mating time and litter size in farm mink
selected for confident or timid behaviour. Animal Science, 65(3), 521-525.
https://doi.org/10.1017/S1357729800008730

Malmkvist J, Palme R, Svendsen PM and Hansen SW, 2013. Additional foraging elements
reduce abnormal behaviour-fur-chewing and stereotypic behaviour-in farmed mink
(Neovison vison). Applied Animal Behaviour Science, 149(1-4), 77-86.
https://doi.org/10.1016/j.applanim.2013.10.001

www.efsa.europa.eu/publications m EFSA Supporting publication 2025:EN-9562

85US017 SUOWILIOD A 11D 8|qedljdde ayp Aq peuenob ae sl VO ‘88N JO S9N 10y Afeiq1 8UIIUO AB|IM UO (SUORIPLOD-PUE-SWISH LD A3 1M AleIq 1 U1 IUO//SANL) SUORIPUOD PUe SWLB L 83U 39S *[5202/80/yT] U0 ARiqIT8uliuo A8|IM ‘(-ouleAnde ) aqnopesy Ad 2996-N3'S202 esie'ds /062 0T/I0p/W00" Aa 1M Areiq 1 putjuoes jo//:Sdny W1y papeo|umoq ‘. ‘G202 ‘SZE8LEET


https://doi.org/10.1038/282069a0
https://doi.org/10.1038/282069a0
https://doi.org/10.11609/jott.3968.10.10.12418-12421
https://doi.org/10.1002/cne.24493
https://doi.org/10.1016/j.heares.2014.12.001
https://doi.org/10.1017/S1357729800008730
https://doi.org/10.1016/j.applanim.2013.10.001

Biology, husbandry systems and practices for fur animals

Malmkvist J, Sgrensen DD, Larsen T, Palme R and Hansen SW, 2016a. Separating the
farmed mink dam from the litter at 7 or at 8 weeks after delivery? Proceedings of
the 26™ Nordic Regional Symposium of the ISAE (International Society for Applied
Ethology), Bredsten, Denmark, 17.

Malmkvist J, Sgrensen DD, Larsen T, Palme R and Hansen SW, 2016b. Weaning and
separation stress: maternal motivation decreases with litter age and litter size in
farmed mink. Applied Animal Behaviour Science, 181, 152-159. https://doi.org/
10.1016/j.applanim.2016.05.028

Malmkvist J, Schou TM, Mgller SH and Hansen SW, 2016c. Mink behaviour, reproduction
and welfare is influenced by nest box material and access to additional drinking
nipples in the maternity unit. Proceedings of the XI™ International Scientific
Congress in Fur Animal production, Helsinki, Finland, 351-354.

Mans C and Donnelly TM, 2021. Chapter 22: Chinchillas. In: Quesenberry KE, Orcutt CJ,
Mans C and Carpenter JW (eds.). Ferrets, rabbits, and rodents: Clinical medicine
and surgery. Elsevier, St. Louis, US. 298-322.

Marton M, Markolt F, Szabd L and Heltai M, 2014. Niche segregation between two medium-
sized carnivores in a hilly area of Hungary. Annales Zoologici Fennici, 51(5), 423-
432. https://doi.org/10.5735/086.051.0503

Mastromonaco GF, Cantarelli VI, Galeano MG, Bourguignon NS, Gilman C and Ponzio MF,
2015. Non-invasive endocrine monitoring of ovarian and adrenal activity in
chinchilla (Chinchilla lanigera) females during pregnancy, parturition and early post-
partum period. General and Comparative Endocrinology, 213, 81-89.
https://doi.org/10.1016/j.ygcen.2015.02.006

McLean S, Nichols DS and Davies NW, 2021. Volatile scent chemicals in the urine of the
red fox, Vulpes vulpes. PloS one, 16(3), e0248961. https://doi.org/10.1371/
journal.pone.0248961

Meia J-S and Weber J-M, 1993. Choice of resting sites by female foxes Vulpes vulpes in a
mountainous habitat. Acta Theriologica, 38(1), 81-91.

Meijer T, Norén K, Hellstrom P, Dalén L and Angerbjérn A, 2008. Estimating population
parameters in a threatened Arctic fox population using molecular tracking and
traditional field methods. Animal Conservation, 11, 330-338. https://doi.org/
10.1111/§.1469-1795.2008.00188.x

Meijer T, Elmhagen B, Eide NE and Angerbjorn A, 2013. Life history traits in a cyclic
ecosystem: A field experiment on the Arctic fox. Oecologia, 173(2), 439-447.
https://doi.org/10.1007/s00442-013-2641-8

Melero Y, Santulli G, Gomez A, Gosalbez ], Rodriguez-Refojos C and Palazén S, 2012.
Morphological variation of introduced species: The case of American mink (Neovison
vison) in Spain. Mammalian Biology, 77, 345-350. https://doi.org/10.1016/
j.mambio.2012.02.001

Meyer S and Weber J-M, 1996. Ontogeny of dominance in free-living red foxes. Ethology,
102(8), 1,008-1,019. https://doi.org/10.1111/j.1439-0310.1996.tb01178.x

Moizan A, Warret Rodrigues C and Roth JD, 2023. Different selection criteria may relax
competition for denning sites between expanding red foxes (Vulpes vulpes) and

www.efsa.europa.eu/publications rgh EFSA Supporting publication 2025:EN-9562

85US017 SUOWILIOD A 11D 8|qedljdde ayp Aq peuenob ae sl VO ‘88N JO S9N 10y Afeiq1 8UIIUO AB|IM UO (SUORIPLOD-PUE-SWISH LD A3 1M AleIq 1 U1 IUO//SANL) SUORIPUOD PUe SWLB L 83U 39S *[5202/80/yT] U0 ARiqIT8uliuo A8|IM ‘(-ouleAnde ) aqnopesy Ad 2996-N3'S202 esie'ds /062 0T/I0p/W00" Aa 1M Areiq 1 putjuoes jo//:Sdny W1y papeo|umoq ‘. ‘G202 ‘SZE8LEET


https://doi.org/10.1016/j.applanim.2016.05.028
https://doi.org/10.1016/j.applanim.2016.05.028
https://doi.org/10.5735/086.051.0503
https://doi.org/10.1371/journal.pone.0248961
https://doi.org/10.1371/journal.pone.0248961
https://doi.org/10.1016/j.mambio.2012.02.001
https://doi.org/10.1016/j.mambio.2012.02.001
https://doi.org/10.1111/j.1439-0310.1996.tb01178.x

Biology, husbandry systems and practices for fur animals

endemic Arctic foxes (Vulpes lagopus) on the low-Arctic tundra. Polar Biology,
46(3), 199-213. https://doi.org/10.1007/s00300-023-03116-w

Mgller SH, Malmkvist J and Hansen SW, 2013. Group housing of mink. DCA (Danish
National Centre for Food and Agriculture), Tjele, Denmark. 23 pp.

Mononen ], Kasanen S, Harri M, Sepponen J and Rekila T, 2001. The effects of elevated
platforms and concealment screens on the welfare of blue foxes. Animal Welfare,
10, 373-385. https://doi.org/10.1017/50962728600032644

Mononen J, Mgller S, Hansen SW, Hovland A, Koistinen T, Lidfors L, Malmkvist J, Vinke C
and Ahola L, 2012. The development of on-farm welfare assessment protocols for
foxes and mink: The WelFur project. Animal Welfare, 21(3), 363-371.
https://doi.org/10.7120/09627286.21.3.363

Morton FB, Gartner M, Norrie E-M, Haddou Y, Soulsbury CD and Adaway KA, 2023. Urban
foxes are bolder but not more innovative than their rural conspecifics. Animal
Behaviour, 203, 101-113. https://doi.org/10.1016/j.anbehav.2023.07.003

Mundbjerg K, Pedersen PE and Hammer AS, 2021. The effect of antimicrobial treatment
on mortality associated with urinary tract disease in mink kits (Neovison vison).
Acta Veterinaria Scandinavica, 63(1), 1-6. https://doi.org/10.1186/s13028-021-
00581-3

Mustonen A-M, Nieminen P, Hyvarinen H and Asikainen J, 2001. Effects of seasonality and
fasting on the body mass and plasma growth hormone concentrations of the
raccoon dog (Nyctereutes procyonoides) and the blue fox (Alopex lagopus).
Zeitschrift fir Naturforschung C, 56¢(5-6), 437-443. https://doi.org/10.1515/znc-
2001-5-619

Mustonen A-M, Nieminen P, Puukka M, Asikainen ], Saarela S, Karonen S-I, Kukkonen JVK
and Hyvarinen H, 2004a. Physiological adaptations of the raccoon dog (Nyctereutes
procyonoides) to seasonal fasting-fat and nitrogen metabolism and influence of
continuous melatonin treatment. Journal of Comparative Physiology. B,
Biochemical, Systemic, and Environmental Physiology, 174(1), 1-12. https://
doi.org/10.1007/s00360-003-0381-5

Mustonen A-M, Nieminen P, Asikainen J, Saarela S, Kukkonen JVK and Hyvarinen H, 2004b.
Continuous melatonin treatment and fasting in the raccoon dog (Nyctereutes
procyonoides) - Vernal body weight regulation and reproduction. Zoological
Science, 21(2), 163-172. https://doi.org/10.2108/zsj.21.163

Mustonen A-M, Pyykdnen T and Nieminen P, 2005a. Adiponectin and peptide YY in the
fasting blue fox (Alopex lagopus). Comparative Biochemistry and Physiology Part
A: Molecular and Integrative Physiology, 140(2), 251-256. https://doi.org/
10.1016/j.cbpb.2005.01.003

Mustonen A-M, Puukka M, Pyykdnen T and Nieminen P, 2005b. Adaptations to fasting in
the American mink (Mustela vison): Nitrogen metabolism. Journal of Comparative
Physiology. B, Biochemical, Systemic, and Environmental Physiology, 175(5), 357-
363. https://doi.org/10.1007/s00360-005-0492-2

Naderi M, Coban E, Kusak ], Kemahli Aytekin MC, Chynoweth M, Agdirkaya IK, Giiven N,
Coban A and Sekercioglu CH, 2020. The first record of raccoon dog (Nyctereutes
procyonoides) in Turkey. Turkish Journal of Zoology, 44(2), 209-213.
https://doi.org/10.3906/200-1910-29

www.efsa.europa.eu/publications m EFSA Supporting publication 2025:EN-9562

85US017 SUOWILIOD A 11D 8|qedljdde ayp Aq peuenob ae sl VO ‘88N JO S9N 10y Afeiq1 8UIIUO AB|IM UO (SUORIPLOD-PUE-SWISH LD A3 1M AleIq 1 U1 IUO//SANL) SUORIPUOD PUe SWLB L 83U 39S *[5202/80/yT] U0 ARiqIT8uliuo A8|IM ‘(-ouleAnde ) aqnopesy Ad 2996-N3'S202 esie'ds /062 0T/I0p/W00" Aa 1M Areiq 1 putjuoes jo//:Sdny W1y papeo|umoq ‘. ‘G202 ‘SZE8LEET


https://doi.org/10.1016/j.anbehav.2023.07.003

Biology, husbandry systems and practices for fur animals

Nakane A, Enomoto T and Saito MU, 2022. Utilization of cultivated fruits by Japanese
martens and red foxes in a snowy environment: A comparison of feeding habits
between rural and forest landscapes. Journal of Vertebrate Biology, 71(22028), 13
pp. https://doi.org/10.25225/jvb.22028

Nanova O, Proa M, Fitton LC, Evteev A and O’Higgins P, 2017. Comparison of cranial
performance between mainland and two island subspecies of the Arctic fox Vulpes
lagopus (Carnivora: Canidae) during simulated biting. Biological Journal of the
Linnean Society, 121(4), 923-935. https://doi.org/10.1093/biolinnean/blx029

Nieminen P, Mustonen A-M, Asikainen J and Hyvarinen H, 2002. Seasonal weight regulation
of the raccoon dog (Nyctereutes procyonoides): Interactions between melatonin,
leptin, ghrelin, and growth hormone. Journal of Biological Rhythms, 17(2), 155-
163. https://doi.org/10.1177/074873040201700206

Nieminen P, Saarela S, Pyykdnen T, Asikainen J, Mononen J and Mustonen A-M, 2004.
Endocrine response to fasting in the overwintering captive raccoon dog
(Nyctereutes procyonoides). Journal of Experimental Zoology Part A: Comparative
Experimental Biology, 301A(12), 919-929. https://doi.org/10.1002/jez.a.126

Nieminen P, Hohtola E, Pyykénen T, Paakkonen T, Aho J, Cittova-Kontu M, Asikainen J,
Mononen ] and Mustonen A-M, 2005. Thermoregulatory adaptations of the
overwintering captive raccoon dog (Nyctereutes procyonoides) in boreal climate.
Journal of Experimental Zoology Part A: Comparative Experimental Biology,
303A(9), 776-784. https://doi.org/10.1002/jez.a.208

Norén K, Hersteinsson P, Samelius G, Eide NE, Fuglei E, EImhagen B, Dalén L, Meijer T and
Angerbjérn A, 2012. From monogamy to complexity: social organization of Arctic
foxes (Vulpes lagopus) in contrasting ecosystems. Canadian Journal of Zoology,
90(9), 1,102-1,116. https://doi.org/10.1139/22012-077

Norén K, White PA and Angerbjorn A, 2023. Arctic fox Vulpes lagopus (Linnaeus, 1758).
In: Hacklander K and Zachos FE (eds.). Handbook of the Mammals of Europe.
Springer, Cham, Germany. 1-26.

Norodd N, Einarsson EJ, Jarosz S and Scheelje R, 1988. Beautiful fur animals and their
colour genetics. Scientifur, Denmark, 271 pp.

Novikov MV, Suhinina TV, Guseva MA, Andreeva EG and Petrosova IA, 2019. The
development of chinchilla skin processing techniques. Research Journal of
Pharmaceutical, Biological and Chemical Sciences, 10(1), 1,070-1,078.

Nowakowski K, Wazna A, Kurek P, Cichocki J and Gabry$ G, 2020. Reproduction success
in European badgers, red foxes and raccoon dogs in relation to sett cohabitation.
PloS one, 15(8), e0237642. https://doi.org/10.1371/journal.pone.0237642

Ogurtsov SS, Zheltukhin AS and Kotlov IP, 2018. Daily activity patterns of large and
medium-sized mammals based on camera traps data in the central forest nature
reserve, Valdai Upland, Russia. Nature Conservation Research, 3(2), 68-88.
https://doi.org/10.24189/ncr.2018.031

Ojala EA, Kurkilahti M, Hovland AL, Palme R and Mononen J, 2021. Faecal cortisol
metabolites as an indicator of adrenocortical activity in farmed blue foxes. Animals
(2076-2615), 11(9), 2,631-2,631. https://doi.org/10.3390/ani11092631

www.efsa.europa.eu/publications 100 EFSA Supporting publication 2025:EN-9562

85US017 SUOWILIOD A 11D 8|qedljdde ayp Aq peuenob ae sl VO ‘88N JO S9N 10y Afeiq1 8UIIUO AB|IM UO (SUORIPLOD-PUE-SWISH LD A3 1M AleIq 1 U1 IUO//SANL) SUORIPUOD PUe SWLB L 83U 39S *[5202/80/yT] U0 ARiqIT8uliuo A8|IM ‘(-ouleAnde ) aqnopesy Ad 2996-N3'S202 esie'ds /062 0T/I0p/W00" Aa 1M Areiq 1 putjuoes jo//:Sdny W1y papeo|umoq ‘. ‘G202 ‘SZE8LEET



Biology, husbandry systems and practices for fur animals

Oleinikov AY, 2013. Distribution of native and introduced semiaquatic mammals in Sikhote-
Alin. Russian Journal of Biological Invasions, 4(3), 180-189. https://doi.org/
10.1134/S2075111713030090

Ommundsen PD, 1994. Problem-solving by a foraging wild Red Fox, Vulpes vulpes.
Canadian Field Naturalist, 108(2), 232-233. https://doi.org/10.5962/p.356766

Ortiz-Leal I, Torres MV, Vargas-Barroso V, Fidalgo LE, Lopez-Beceiro AM, Larriva-Sahd JA
and Sanchez-Quinteiro P, 2023. The olfactory limbus of the red fox (Vulpes vulpes).
New insights regarding a noncanonical olfactory bulb pathway. Frontiers in
Neuroanatomy, 16, 1097467. https://doi.org/10.3389/fnana.2022.1097467

Osadchuk LV, 2001. Sex-related differences in blood and gonad levels of testosterone in
silver fox fetuses. Russian Journal of Developmental Biology, 32(4), 227-231.
https://doi.org/10.1023/A:1016715118102

Osadchuk LV, Braastad BO, Hovland A-L and Bakken M, 2003. Handling during pregnancy
in the blue fox (Alopex lagopus): the influence on the fetal gonadal function. General
and Comparative Endocrinology, 132(2), 190-197. https://doi.org/10.1016/S0016-
6480(03)00079-0

@stbye E, Gullestad N and Skar HJ], 1976. Rev i fjellet: feltkjennetegn for rgdrev, Vulpes
vulpes, og fjellrev, Alopex lagopus. Fauna, 29, 21-28.

Ostojic H, Cifuentes V and Monge C, 2002. Hemoglobin affinity in Andean rodents. Biological
Research, 35(1), 27-30. https://doi.org/10.4067/5S0716-97602002000100005

Padial JM, Avila E and Sanchez JM, 2002. Feeding habits and overlap among red fox (Vulpes
vulpes) and stone marten (Martes foina) in two Mediterranean mountain habitats.
Mammalian Biology, 67(3), 137-146. https://doi.org/10.1078/1616-5047-00021

Pagh S, Hansen MS, Jensen B, Pertoldi C and Chriél M, 2018a. Variability in body mass and
sexual dimorphism in Danish red foxes (Vulpes vulpes) in relation to population density.
Zoology and Ecology, 28(1), 1-9. https://doi.org/10.1080/21658005.2017.1409997

Pagh S, Chriél M, Jensen B, Pertoldi C and Hansen MS, 2018b. Development of body mass
and sexual size dimorphism in Danish red foxes (Vulpes vulpes). Genetics and
Biodiversity Journal, 2(1), 36-47.

Pagh S, Buxbom J, Chriél M, Pertoldi C, Pedersen JS and Hansen MS, 2020. Modelled
population growth based on reproduction differs from life tables based on age
determination in Danish raccoon dogs (Nyctereutes procyonoides). Mammal
Research, 65(2), 215-222. https://doi.org/10.1007/s13364-020-00479-x

Pagh S, Pertoldi C, Chriél M, Petersen HH, Jensen TH, Madsen S, Kraft DCE, Schou TM,
Hansen MS, 2021. Estimation of the Age and Reproductive Performance of Wild-
Born and Escaped Mink (Neovison vison) Caught in the Wild in Denmark. Animals,
11, 162. https://doi.org/10.3390/ani11010162

Pagh S, de Jonge N, @stergaard SK, Pertoldi C, Wooldridge B, Laustsen AM, Svenning J-C,
Pedersen MF, Larsen HL and Nielsen JL, 2025. Diet of raccoon dogs (Nyctereutes
procyonoides) in Danish wetlands with focus on ground-nesting birds and
amphibians. European Journal of Wildlife Research, 71(1), 14. https://doi.org/
10.1007/s10344-024-01886-0

www.efsa.europa.eu/publications 101 EFSA Supporting publication 2025:EN-9562

85U017 SUOWIWOD 8A e8I 3|qe ! dde ay) Ag peurob ae Sopie YO ‘88N JO SN 10} Akeid 178Ul UQ AB|IA UO (SUOTHPUOD-PUR-SWSHW0D A8 | 1M Ae.d Ul |uo//SdNy) SUOTIPUOD pue SW 1 84} 89S *[5202/80/7T] Uo Akidiauliuo A1 ‘(-ouleAnde ) agnopesy Aq z956-N3'5202 ese ds/c062 0T/I0p/wod A 1M Areiq 1 jpul|uoes |g//:sdny wolj pepeojumod ‘/ ‘SZ0Z ‘GZE8L6€2


http://dx.doi.org/10.5962/p.356766
https://doi.org/10.3389/fnana.2022.1097467
https://doi.org/10.3390/ani11010162
https://doi.org/10.1007/s10344-024-01886-0
https://doi.org/10.1007/s10344-024-01886-0

Biology, husbandry systems and practices for fur animals

Panina E, Ivanov A, Petrov D and Panteleev S, 2021a. Behavior of Chinchilla lanigera under
cage keeping with the introduction of molecular hydrogen into the diet. Proceedings
of the International Scientific and Practical Conference ‘Fundamental and Applied
Research in Biology and Agriculture: Current Issues, Achievements and
Innovations’ (FARBA 2021). E3S Web of Conferences, Orel, Russia, 7 pp.

Panina E, Ivanov A and Petrov D, 2021b. The condition of the hairline of Chinchilla lanigera
after the introduction of a hydrogen antioxidant into the diet. Proceedings of the
International Scientific and Practical Conference ‘Fundamental Scientific Research
and Their Applied Aspects in Biotechnology and Agriculture’ (FSRAABA 2021). BIO
Web of Conferences, Tyumen, Russian, 10 pp.

Pedersen V, Moeller NH and Jeppesen LL, 2002. Behavioural and physiological effects of
post-weaning handling and access to shelters in farmed blue foxes (Alopex
lagopus). Applied Animal Behaviour Science, 77(2), 139-154. https://doi.org/
10.1016/S0168-1591(02)00043-6

Pedersen V, Jeppesen LL and Jeppesen N, 2004. Effects of group housing systems on
behaviour and production performance in farmed juvenile mink (Mustela vison).
Applied Animal Behaviour Science, 88(1-2), 89-100. https://doi.org/10.1016/
j.applanim.2004.03.003

Pérez-Lopez M, Rodriguez FS, Hernandez-Moreno D, Rigueira L, Fidalgo LE and Beceiro AL,
2016. Bioaccumulation of cadmium, lead and zinc in liver and kidney of red fox (Vulpes
vulpes) from NW Spain: influence of gender and age. Toxicological and Environmental
Chemistry, 98(1), 109-117. https://doi.org/10.1080/02772248.2015.1107065

Petrov PR, Popova ED and Zlatanova DP, 2016. Niche partitioning among the red fox Vulpes
vulpes (L.), stone marten Martes foina (Erxleben) and pine marten Martes martes
(L.) in two mountains in Bulgaria. Acta Zoologica Bulgarica, 68(3), 375-390.

Pletenev A, Kruchenkova E, Mikhnevich Y, Rozhnov V and Goltsman M, 2021. The
overabundance of resources leads to small but exclusive home ranges in Arctic fox
(Vulpes lagopus) on Bering Island. Polar Biology, 44(7), 1427-1443.
https://doi.org/10.1007/s00300-021-02888-3

Polit M, Rzgsa A, Rafajlowicz W and Nizanski W, 2018. Infrared technology for estrous
detection in Chinchilla lanigera. Animal Reproduction Science, 197, 81-86.
https://doi.org/10.1016/j.anireprosci.2018.08.012

Poulin M-P, Clermont J and Berteaux D, 2021. Extensive daily movement rates measured
in territorial Arctic foxes. Ecology and Evolution, 11(6), 2503-2514.
https://doi.org/10.1002/ece3.7165

Prestrud P, 1991. Adaptations by the Arctic fox (Alopex lagopus) to the polar winter. Arctic,
44(2), 132-138.

Prestrud P and Nilssen K, 1995. Growth, size, and sexual dimorphism in Arctic foxes.
Journal of Mammalogy, 76(2), 522-530. https://doi.org/10.2307/1382360

Przysiecki P, Filistowicz A, Fuchs B, Nawrocki Z, Rehout V, Rzasa A and Nowicki S, 2010.
Effect of addition of yeast (Saccharomyces cerevisiae) and herb preparation to feed
on selected physiological indicators, growth rate and pelt quality of growing Arctic
foxes. Animal Science Papers and Reports, 28, 261-270.

www.efsa.europa.eu/publications 102 EFSA Supporting publication 2025:EN-9562

85US017 SUOWILIOD A 11D 8|qedljdde ayp Aq peuenob ae sl VO ‘88N JO S9N 10y Afeiq1 8UIIUO AB|IM UO (SUORIPLOD-PUE-SWISH LD A3 1M AleIq 1 U1 IUO//SANL) SUORIPUOD PUe SWLB L 83U 39S *[5202/80/yT] U0 ARiqIT8uliuo A8|IM ‘(-ouleAnde ) aqnopesy Ad 2996-N3'S202 esie'ds /062 0T/I0p/W00" Aa 1M Areiq 1 putjuoes jo//:Sdny W1y papeo|umoq ‘. ‘G202 ‘SZE8LEET


https://doi.org/10.1016/j.applanim.2004.03.003
https://doi.org/10.1016/j.applanim.2004.03.003
https://doi.org/10.1002/ece3.7165
https://doi.org/10.2307/1382360

Biology, husbandry systems and practices for fur animals

Pyykénen T, Mononen ], Ahola L and Rekila T, 2005. Periparturient behaviour in farmed
blue foxes (Alopex lagopus). Applied Animal Behaviour Science, 94(1), 133-147.
https://doi.org/10.1016/j.applanim.2005.02.008

Pyykénen T, Juntunen J, Ahola L, Parri and Mononen ], 2007. Aviation noise does not impair
the reproductive success of farmed blue foxes. Animal Reproduction Science, 97(1),
128-136. https://doi.org/10.1016/j.anireprosci.2006.01.005

Pyykénen T, Ahola L, Hanninen S and Mononen J, 2009. A note on the reproductive success
of primiparous blue fox vixens in social groups. Animal Reproduction Science,
112(3), 409-414. https://doi.org/10.1016/j.anireprosci.2008.05.010

Pyykénen T, Ahola L, Hanninen S and Mononen J, 2010. Nest provision influences
reproductive success in breeding blue fox vixens: A preliminary study. Animal
Welfare, 19(1), 101-105. https://doi.org/10.1017/50962728600001226

Remonti L, Balestrieri A, Domenis L, Banchi C, Lo Valvo T, Robetto S and Orusa R, 2005.
Red fox (Vulpes vulpes) cannibalistic behaviour and the prevalence of Trichinella
britovi in NW Italian Alps. Parasitology Research, 97(6), 431-435.
https://doi.org/10.1007/s00436-005-1481-9

Rhim S-J, Son S-H, Hwang H-S, Kang J-H, Sung J-H, Park GE and Park C-R, 2015.
Characteristics of mammal abundance relative to habitat variables in temperate
forests. Forest Science and Technology, 11(2), 61-64. https://doi.org/
10.1080/21580103.2014.920733

Rikula U, Pankala L, Jalkanen L and Sihvonen L, 2001. Distemper vaccination of farmed fur
animals in Finland. Preventive Veterinary Medicine, 49(1), 125-133. https://
doi.org/10.1016/S0167-5877(01)00177-5

Robertson CPJ, Baker PJ and Harris S, 2000. Ranging behaviour of juvenile red foxes and
its implications for management. Acta Theriologica, 45(4), 525-535. https://
doi.org/10.4098/AT.arch.00-51

Rudert S, 2008. Ethologische und endokrinologische Untersuchungen zur Fortpflanzung
des Marderhundes (Nyctereutes procyonoides). PhD Thesis. University of Leipzig,
Leipzig, Germany. 181 pp.

Ruiz-Villar H, Jubete F, Revilla E, Roman ], Urra F, Lopez-Bao JV and Palomares F, 2021.
Like cat and fox: diurnal interactions between two sympatric carnivores in pastoral
landscapes of NW Spain. European Journal of Wildlife Research, 67(1), 16 pp.
https://doi.org/10.1007/s10344-021-01469-3

Ryokkynen A, Mustonen A-M, Pyykdnen T, Hanninen S, Asikainen ], Mononen J, Nieminen
P and Kukkonen JVK, 2003. Detection, analysis and interactions of plasma ghrelin,
leptin and growth hormone in the mink (Mustela vison). Zoological Science, 20(9),
1127-1132. https://doi.org/10.2108/7sj.20.1127

Sanson G, Brown JL and Farstad W, 2005. Non-invasive faecal steroid monitoring of ovarian
and adrenal activity in farmed blue fox (Alopex lagopus) females during late
pregnancy, parturition and lactation onset. Animal Reproduction Science, 87(3),
309-319. https://doi.org/10.1016/j.anireprosci.2004.12.001

Saunders G, White PCL, Harris S and Rayner JMV, 1993. Urban foxes (Vulpes vulpes): Food
acquisition, time and energy budgeting of a generalized predator. Symposia of the
Zoological Society of London, 65(4), 215-234.

www.efsa.europa.eu/publications 103 EFSA Supporting publication 2025:EN-9562

85US017 SUOWILIOD A 11D 8|qedljdde ayp Aq peuenob ae sl VO ‘88N JO S9N 10y Afeiq1 8UIIUO AB|IM UO (SUORIPLOD-PUE-SWISH LD A3 1M AleIq 1 U1 IUO//SANL) SUORIPUOD PUe SWLB L 83U 39S *[5202/80/yT] U0 ARiqIT8uliuo A8|IM ‘(-ouleAnde ) aqnopesy Ad 2996-N3'S202 esie'ds /062 0T/I0p/W00" Aa 1M Areiq 1 putjuoes jo//:Sdny W1y papeo|umoq ‘. ‘G202 ‘SZE8LEET



Biology, husbandry systems and practices for fur animals

Schou TM, Palme R and Malmkvist J, 2018. Prolonged nest building increase the
reproductive outcome in American female mink. Applied Animal Behaviour Science,
207, 98-107. https://doi.org/10.1016/j.applanim.2018.07.005

Schou TM, Palme R and Malmkvist J, 2019. Relocation shortly after mating does not have a
major impact on stress responses and reproduction in female farm mink. Applied Animal
Behaviour Science, 214, 89-94. https://doi.org/10.1016/j.applanim.2019.03.007

Schgyen HF, Rouvinen-Watt K, Hoglund E, Peter Stone K and Skrede A, 2007. Effect of
dietary bacterial protein or L-tryptophan supplementation on welfare and growth
performance in silver fox. Canadian Journal of Animal Science, 87(1), 93-102.
https.//doi.org/10.4141/A06-031

Schulte-Hostedde AI and Elsasser SC, 2011. Spleen mass, body condition, and parasite
load in male American mink (Neovison vison). Journal of Mammalogy, 92(1), 221-
226. https://doi.org/10.1644/10-mamm-a-020.1

Schwarzer AK, Kaesberg A-K, Bergmann S, Schmidt P, Erhard M and Rauch E, 2017.
Activity rhythms and use of nest boxes of juvenile mink in seminatural group
housing. Journal of Veterinary Behavior: Clinical Applications and Research, 18, 13-
22. https://doi.org/10.1016/j.jveb.2016.11.006

SCAHAW (Scientific Committee on Animal Health and Animal Welfare), 2001. The Welfare
of Animals Kept for Fur Production. European Commission, Brussels, Belgium. 211
pp. Available online: https://food.ec.europa.eu/horizontal-topics/expert-groups/
scientific-committees/scientific-committee-animal-health-and-animal-welfare-
archive en

Seki Y and Koganezawa M, 2011. Factors influencing winter home ranges and activity
patterns of raccoon dogs Nyctereutes procyonoides in a high-altitude area of Japan.
Acta Theriologica, 56(2), 171-177. https://doi.org/10.1007/s13364-010-0020-y

Selds V, Johnsen BS and Eide NE, 2010. Arctic fox Vulpes lagopus den use in relation to
altitude and human infrastructure. Wildlife Biology, 16(1), 107-112. https://
doi.org/10.2981/09-023

Seremak B, 2007. Wybrane aspekty rozrodu szynszyli (Chinchilla Lanigera M.) w chowie
fermowym. Thesis, Agricultural University of Szczecin, Szczecin, Poland. 59 pp.

Seremak B, Pilarczyk B, Tomza-Marciniak A, Pilarczyk R, Andrzej J, Dziadosz-Sty$ M,
Ptawski K and Hendzel D, 2011. Assessment of selenium concentration in selected
organs of farmed raccoon dogs (Nyctereutes procyonoides). Annals of Animal
Science, 11. https://doi.org/10.2478/v10220-011-0004-0

Seremak B, Pilarczyk B, Wojciechowska A and Tomza-Marciniak A, 2023a. Selected Aspects
of Reproductive Behavior of American Mink (Neovison vison) under Artificial
Conditions. Animals, 13(21), 3346. https://doi.org/10.3390/ani13213346

Seremak B, Wojciechowska A, Pilarczyk B and Tomza-Marciniak A, 2023b. An Ethogram of
the Reproductive Behaviour of the American Mink (Neovison vison) in Farmed
Conditions. Animals, 13(3), 443. https://doi.org/10.3390/ani13030443

Sergina S, Baishnikova I, Ilyukha V, Lis MW, tapinski S, Niedbata P and Barabasz B, 2013.
Comparison of the antioxidant system response to melatonin implant in raccoon
dog (Nyctereutes procyonoides) and silver fox (Vulpes vulpes). Turkish Journal of

www.efsa.europa.eu/publications 104 EFSA Supporting publication 2025:EN-9562

85US017 SUOWILIOD A 11D 8|qedljdde ayp Aq peuenob ae sl VO ‘88N JO S9N 10y Afeiq1 8UIIUO AB|IM UO (SUORIPLOD-PUE-SWISH LD A3 1M AleIq 1 U1 IUO//SANL) SUORIPUOD PUe SWLB L 83U 39S *[5202/80/yT] U0 ARiqIT8uliuo A8|IM ‘(-ouleAnde ) aqnopesy Ad 2996-N3'S202 esie'ds /062 0T/I0p/W00" Aa 1M Areiq 1 putjuoes jo//:Sdny W1y papeo|umoq ‘. ‘G202 ‘SZE8LEET


https://doi.org/10.1016/j.applanim.2019.03.007
https://food.ec.europa.eu/horizontal-topics/expert-groups/scientific-committees/scientific-committee-animal-health-and-animal-welfare-archive_en
https://food.ec.europa.eu/horizontal-topics/expert-groups/scientific-committees/scientific-committee-animal-health-and-animal-welfare-archive_en
https://food.ec.europa.eu/horizontal-topics/expert-groups/scientific-committees/scientific-committee-animal-health-and-animal-welfare-archive_en
https://doi.org/10.3390/ani13213346

Biology, husbandry systems and practices for fur animals

Veterinary and Animal Sciences, 37(6), 641-646. https://doi.org/10.3906/vet-
1302-48

Skierczynski M and Wisniewska A, 2010. Trophic niche comparison of American mink and
Eurasian otter under different winter conditions. Mammalia, 74(4), 433-437.
https://doi.org/10.1515/mamm.2010.043

Skierczynski M, Wisniewska A and Stachura-Skierczynska K, 2008. Feeding habits of
American mink from Biebrza Wetlands affected by varied winter conditions.
Mammalia, 72(2), 135-138. https://doi.org/10.1515/MAMM.2008.016

Sklepkovych BO and Montevecchi WA, 1996. Food availability and food hoarding behaviour
by red and Arctic foxes. Arctic, 49(3), 228-234.

Slaska B, 2002. Genetic and environmental factors of raccoon dog reproduction traits.
Electronic Journal of Polish Agricultural Universities, Series Animal Husbandry, 5(2).

Slaska B and Rozempolska-Ruciriska I, 2010a. The level of chinchilla reproductive traits in
relation to the behaviour of females. Annales Universitatis Marie Curie-Sktodowska.
Section EE: Zootechnica, 28(1), 10-16.

Slaska B and Rozempolska-Ruciriska I, 2010b. Value of reproductive traits of chinchillas in
relation to animal conformation. Journal of Applied Animal Research, 38(1), 17-21.
https://doi.org/10.1080/09712119.2010.9707147

Slaska B and Rozempolska-Rucifiska I, 2011. Mating system and level of reproductive
performance in Mink (Neovison vison). Annals of Animal Science, 11, 105-113.

Soulsbury CD and Fawcett JK, 2015. Ontogenic patterns of scent marking in red foxes,
Vulpes vulpes (Carnivora: Canidae). Folia Zoologica, 64(1), 40-44. https://doi.ora/
10.25225/fozo.v64.i1.a5.2015

Soulsbury CD and Statham MJ], 2024. Red Fox Vulpes vulpes (Linnaeus, 1758). In:
Hacklander K and Zachos FE (eds.). Handbook of the Mammals of Europe. Springer,
Cham, Germany. 1-26.

Spotorno A, Zuleta C, Valladares P, Deane A and Jiménez JE, 2004. Chinchilla lanigera.
Mammalian Species, 758, 1-9. https://doi.org/10.2307/3504402

Stasiak K, Cygan-Szczegielniak D and Bogucka J, 2021. Spermatozoon head size-the main
differentiating feature between spermatozoa of blue and white Arctic fox (Vulpes
lagopus). Animal Reproduction, 18(3), e20210015. https://doi.org/10.1590/1984-
3143-AR2021-0015

Stern JJ and Merari A, 1969. The bathing behaviour of the chinchilla: Effects of deprivation.
Psychonomic Science, 14(3), 115-115. https://doi.org/10.3758/BF03332734

Stuart P, Golden O, Zintl A, de Waal T, Mulcahy G, McCarthy E and Lawton C, 2013. A
coprological survey of parasites of wild carnivores in Ireland. Parasitology Research,
112(10), 3,587-3,593. https://doi.org/10.1007/s00436-013-3544-7

Sugiura N, Ochiai K, Yamamoto T, Kato T, Kawamoto Y, Omi T and Hayama S-I, 2020.
Examining multiple paternity in the raccoon dog (Nyctereutes procyonoides) in
Japan using microsatellite analysis. Journal of Veterinary Medical Science, 82(4),
479-482. https://doi.org/10.1292/jvms.19-0655

www.efsa.europa.eu/publications 105 EFSA Supporting publication 2025:EN-9562

85US017 SUOWILIOD A 11D 8|qedljdde ayp Aq peuenob ae sl VO ‘88N JO S9N 10y Afeiq1 8UIIUO AB|IM UO (SUORIPLOD-PUE-SWISH LD A3 1M AleIq 1 U1 IUO//SANL) SUORIPUOD PUe SWLB L 83U 39S *[5202/80/yT] U0 ARiqIT8uliuo A8|IM ‘(-ouleAnde ) aqnopesy Ad 2996-N3'S202 esie'ds /062 0T/I0p/W00" Aa 1M Areiq 1 putjuoes jo//:Sdny W1y papeo|umoq ‘. ‘G202 ‘SZE8LEET


https://doi.org/10.1590/1984-3143-AR2021-0015
https://doi.org/10.1590/1984-3143-AR2021-0015
https://doi.org/10.3758/BF03332734
https://doi.org/10.1292/jvms.19-0655

Biology, husbandry systems and practices for fur animals

Sild K, Saarma U and Valdmann H, 2017. Home ranges of raccoon dogs in managed and
natural areas. PloS one, 12(3). https://doi.org/10.1371/journal.pone.0171805

Sutor A, 2008. Dispersal of the alien raccoon dog Nyctereutes procyonoides in Southern
Brandenburg, Germany. European Journal of Wildlife Research, 54(2), 321-326.
https://doi.org/10.1007/s10344-007-0153-8

Sutor A and Schwarz S, 2012. Home ranges of raccoon dogs (Nyctereutes procyonoides,
Gray, 1834) in Southern Brandenburg, Germany. European Journal of Wildlife
Research, 58(1), 85-97. https://doi.org/10.1007/s10344-011-0546-6

Svendsen PM, Hansen BK, Malmkvist J, Hansen SW, Palme R and Jeppesen LL, 2007.
Selection against stereotypic behaviour may have contradictory consequences for
the welfare of farm mink (Mustela vison). Applied Animal Behaviour Science, 107(1-
2), 110-119. https://doi.org/10.1016/j.applanim.2006.09.014

Swiecicka N, 2013. Influence of the air temperature and relative air humidity on the
parameters of the reproduction of the scanbrown minks. Journal of Central
European Agriculture, 14(1), 407-419. https://doi.org/10.5513/JCEA01/14.1.1215

Swiecicka N, Bernacka H, Zawislak J and Peter E, 2018. The effect of female age and
subsequent number of litter on the number of standard chinchilla kits (Chinchilla
lanigera) born and reared. Journal of Central European Agriculture, 19(1), 38-48.
https://doi.org/10.5513/JCEA01/19.1.2041

Szeleszczuk O, Kilar P and Maj D, 2021. Lipid globules and fatty acids in milk of lactating
raccoon (Nyctereutes procyonoides). Scientia Agriculturae Bohemica, 52, 11-17.
https://doi.org/10.2478/sab-2021-0002

Szuma E, 2011. Ecological and evolutionary determinants of dental polymorphism in the
Arctic fox Vulpes (Alopex) lagopus. Annales Zoologici Fennici, 48(4), 191-213.
https://doi.org/10.5735/086.048.0401

Szymeczko R and Bogustawska-Tryk M, 2005. Ileal digestibility of crude ash and minerals
in feeds for the polar fox during the non-mating period. Folia Biologica, 53, 13-17.
https://doi.org/10.3409/173491605775789371

Szymeczko R, Mackowiak P, Piotrowska A, Bogustawska-Tryk M, Burlikowska K,
Pruszynska-Oszmatek E, Sassek M and Szczepankiewicz D, 2009. The level of
selected hormones in peripheral blood in female polar foxes (Alopex lagopus L.) in
relation to age. Folia Biologica (Krakow), 57(3-4), 213-218. https://doi.org/
10.3409/fb57 3-4.213-218

Takeuchi M, 2010. Sexual dimorphism and relative growth of body size in the Japanese red
fox Vulpes vulpes japonica. Mammal Study, 35(2), 125-131. https://doi.org/
10.3106/041.035.0203

Tarroux A, Berteaux D and Béty J, 2010. Northern nomads: Ability for extensive
movements in adult Arctic foxes. Polar Biology, 33, 1,021-1,026. https://doi.org/
10.1007/s00300-010-0780-5

Tauson A-H, 1988. Flushing of mink. Effects of level of preceding feed restriction and length
of flushing period on reproductive performance. Animal Reproduction Science,
17(3), 243-250. https://doi.org/10.1016/0378-4320(88)90061-9

Tauson A-H, Forsberg M and Chwalibog A, 2004. High leptin in pregnant mink (Mustela
vison) may exert anorexigenic effects: A permissive factor for rapid increase in food

www.efsa.europa.eu/publications 106 EFSA Supporting publication 2025:EN-9562

85U017 SUOWIWOD 8A e8I 3|qe ! dde ay) Ag peurob ae Sopie YO ‘88N JO SN 10} Akeid 178Ul UQ AB|IA UO (SUOTHPUOD-PUR-SWSHW0D A8 | 1M Ae.d Ul |uo//SdNy) SUOTIPUOD pue SW 1 84} 89S *[5202/80/7T] Uo Akidiauliuo A1 ‘(-ouleAnde ) agnopesy Aq z956-N3'5202 ese ds/c062 0T/I0p/wod A 1M Areiq 1 jpul|uoes |g//:sdny wolj pepeojumod ‘/ ‘SZ0Z ‘GZE8L6€2


https://doi.org/10.1016/j.applanim.2006.09.014
https://doi.org/10.3409/fb57_3-4.213-218
https://doi.org/10.3409/fb57_3-4.213-218

Biology, husbandry systems and practices for fur animals

intake during lactation. The British Journal of Nutrition, 91(3), 411-421. https://
doi.org/10.1079/BIJN20041049

Tauson A-H, Chwalibog A and Tygesen MP, 2006. Late development of homoeothermy in
mink (Mustela vison) kits — a strategy for maximum survival rate. Journal of Animal
Physiology and Animal Nutrition, 90(1-2), 38-45. https://doi.org/10.1111/j.1439-
0396.2005.00617.x

Taylor K, Wilson 1], Park AW, Nemeth NM, Yabsley MJ, Fenton H, Keel MK and Gottdenker
NL, 2021. Temporal and spatial patterns in canine distemper virus cases in wildlife
diagnosed at the southeastern cooperative wildlife disease study, 1975-2019.
Journal of Wildlife Diseases, 57(4), 820-830. https://doi.org/10.7589/iwd-d-20-
00212

Thom MD, Macdonald DW, Mason GJ, Pedersen V and Johnson PJ], 2004a. Female American
mink, Mustela vison, mate multiply in a free-choice environment. Animal Behaviour,
67(5), 975-984. https://doi.org/10.1016/j.anbehav.2003.09.008

Thom MD, Harrington LA and Macdonald DW, 2004b. Why are American mink sexually
dimorphic? A role for niche separation. Oikos, 105(3), 525-535. https://doi.org/
10.1111/§.0030-1299.2004.12830.x%

Thomson P and Kok N, 2002. The fate of dried meat baits laid for fox control: the effects
of bait presentation on take by foxes and non-target species, and on caching by
foxes. Wildlife Research, 29(4), 371-377. https://doi.org/10.1071/WR01098

Tobajas J and Diaz-Ruiz F, 2022. Fishing behavior in the red fox: Opportunistic-caching
behavior or surplus killing? Ecology, 103(12), e3814. https://doi.org/10.1002/

ecy.3814

Tong‘ao Y, Ruonan G, Yuanyuan W, Hongli L, Haihua Z and Yahan Y, 2023. Comparative
studies on ovary and serum hormone levels in silver and blue foxes and their
hybrids. Animal Reproduction Science, 256, 107316. https://doi.org/10.1016/
j.anireprosci.2023.107316

Tsunoda H, Newman C, Peeva S, Raichev E, Buesching CD and Kaneko Y, 2020. Spatio-temporal
partitioning facilitates mesocarnivore sympatry in the Stara Planina Mountains, Bulgaria.
Zoology, 141, 125801. https://doi.org/10.1016/j.z00l.2020.125801

Unnsteinsdottir ER, Hersteinsson P, Palsson S and Angerbjorn A, 2016. The fall and rise of
the Icelandic Arctic fox (Vulpes lagopus): a 50-year demographic study on a non-
cyclic Arctic fox population. Oecologia, 181, 1129-1138. https://doi.org/10.1007/
s00442-016-3635-0

Vada R, Illanas S, Acevedo P, Adriaens T, Apollonio M, Belova O, Blanco-Aguiar JA, Csanyi
S, Body G, Fernandez-De-Mera IG, Ferroglio E, Jansen PA, Jeschke JM, Keuling O,
Palazoén S, Plis K, Podgorski T, Rickowski F, Scandura M, Shakun V, Smith GC,
Stephens PA, Van Den Berge K, Veeroja R, Zanet S, Zihmanis I and Vicente J, 2023.
Feral American mink Neogale vison continues to expand its European range: time
to harmonise population monitoring and coordinate control. Mammal Review, 53(3),
158-176. https://doi.org/10.1111/mam.12315

Valladares Fatindez P, Spotorno Oyarzin A and Zuleta Ramos C, 2014. Natural history of
the Chinchilla genus (Bennett 1829): Considerations of their ecology, taxonomy and
conservation status. Gayana (Concepcién), 78(2), 135-143. https://doi.org/
10.4067/S0717-65382014000200008

www.efsa.europa.eu/publications 107 EFSA Supporting publication 2025:EN-9562

85US017 SUOWILIOD A 11D 8|qedljdde ayp Aq peuenob ae sl VO ‘88N JO S9N 10y Afeiq1 8UIIUO AB|IM UO (SUORIPLOD-PUE-SWISH LD A3 1M AleIq 1 U1 IUO//SANL) SUORIPUOD PUe SWLB L 83U 39S *[5202/80/yT] U0 ARiqIT8uliuo A8|IM ‘(-ouleAnde ) aqnopesy Ad 2996-N3'S202 esie'ds /062 0T/I0p/W00" Aa 1M Areiq 1 putjuoes jo//:Sdny W1y papeo|umoq ‘. ‘G202 ‘SZE8LEET


https://doi.org/10.1071/WR01098
https://doi.org/10.1002/ecy.3814
https://doi.org/10.1002/ecy.3814
https://doi.org/10.1007/s00442-016-3635-0
https://doi.org/10.1007/s00442-016-3635-0

Biology, husbandry systems and practices for fur animals

Vergara V, 2001. Two cases of infanticide in a red fox, Vulpes vulpes, family in southern
Ontario. Canadian Field-Naturalist, 115(1), 170-173. https://doi.org/10.5962/

p.363762

Vesterdorf K, Blache D, Harrison A, Matthiesen CF and Tauson A-H, 2014. Low protein
provision during the first year of life, but not during foetal life, affects metabolic
traits, organ mass development and growth in male mink (Neovison vison). Journal
of Animal Physiology and Animal Nutrition, 98(2), 357-372. https://doi.org/
10.1111/jpn.12108

Villarroel M, Jiménez JE, Mella JE and Pefaloza-Garcia AP, 2021. The long-tailed chinchilla is not
extinct in the north of chile: a new colony on the coast of Antofagasta region. Mastozoologia
Neotropical, 28(1), 567-567. https://doi.org/10.31687/saremMN.21.28.1.0.32

Villumsen TM, Clausen T and Lund MS, 2019. Sammenhang mellem skindlaengde og
alternative mal for stgrrelse hos mink og potentiale for tidlig udveelgelse af avisdyr.
Proceedings of the Theme day on current mink research, Tjele, Denmark, 32-40.

Vinke CM, Van Den Bos R and Spruijt BM, 2004. Anticipatory activity and stereotypical
behaviour in American mink (Mustela vison) in three housing systems differing in
the amount of enrichments. Applied Animal Behaviour Science, 89(1-2), 145-161.
https://doi.org/10.1016/j.applanim.2004.06.002

Vinke CM, Van Leeuwen J and Spruijt BM, 2005. Juvenile farmed mink (Mustela vison) with
additional access to swimming water play more frequently than animals housed
with a cylinder and platform, but without swimming water. Animal Welfare, 14(1),
53-60. https://doi.org/10.1017/5096272860002892X

Vinke CM, Houx BB, Van Den Bos R and Spruijt BM, 2006. Anticipatory behaviour and
stereotypical behaviour in farmed mink (Mustela vison) in the presence, absence
and after the removal of swimming water. Applied Animal Behaviour Science, 96(1-
2), 129-142. https://doi.org/10.1016/j.applanim.2005.04.022

Viro P and Mikkola H, 1981. Food composition of the raccoon dog Nyctereutes procyonoides
Gray, 1834 in Finland. Mammalian Biology (friher Zeitschrift flir Sdugetierkunde),
46, 20-26.

Walton Z, Samelius G, Odden M and Willebrand T, 2018. Long-distance dispersal in red
foxes Vulpes vulpes revealed by GPS tracking. European Journal of Wildlife
Research, 64(6), 64. https://doi.org/10.1007/s10344-018-1223-9

Ward OG and Wurster-Hill DH, 1990. Nyctereutes procyonoides. Mammalian Species(358),
1-5. https://doi.org/10.2307/3504213

Warret Rodrigues C and Roth JD, 2023. Coexistence of two sympatric predators in a
transitional ecosystem under constraining environmental conditions: A perspective
from space and habitat use. Movement Ecology, 11(1), 60. https://doi.org/
10.1186/s40462-023-00421-1

Watanabe K, Kumagai N and Saito MU, 2021. Latrine site selection of raccoon dogs in a
hilly area in north-eastern Japan. Zoology and Ecology, 31(2), 79-85. https://
doi.org/10.35513/21658005.2021.2.2

Weber D, 1985. Zur baubenutzung und ihrer funktion beim fuchs (Vulpes vulpes L.).
Zeitschrift flir Saugetierkunde, 50(6), 356-368.

www.efsa.europa.eu/publications 108 EFSA Supporting publication 2025:EN-9562

85US017 SUOWILIOD A 11D 8|qedljdde ayp Aq peuenob ae sl VO ‘88N JO S9N 10y Afeiq1 8UIIUO AB|IM UO (SUORIPLOD-PUE-SWISH LD A3 1M AleIq 1 U1 IUO//SANL) SUORIPUOD PUe SWLB L 83U 39S *[5202/80/yT] U0 ARiqIT8uliuo A8|IM ‘(-ouleAnde ) aqnopesy Ad 2996-N3'S202 esie'ds /062 0T/I0p/W00" Aa 1M Areiq 1 putjuoes jo//:Sdny W1y papeo|umoq ‘. ‘G202 ‘SZE8LEET


https://doi.org/10.5962/p.363762
https://doi.org/10.5962/p.363762
https://doi.org/10.1016/j.applanim.2004.06.002
https://doi.org/10.1017/S096272860002892X
https://doi.org/10.1016/j.applanim.2005.04.022
https://doi.org/10.1186/s40462-023-00421-1
https://doi.org/10.1186/s40462-023-00421-1

Biology, husbandry systems and practices for fur animals

WelFur (Welfare Standards for Fur Farmed Animals), 2015a. WelFur-Welfare assessment
protocol for mink. WelFur Consortium, Brussels, Belgium. 182 pp. Available
online: https://hal.inrae.fr/hal-02801588

WelFur (Welfare Standards for Fur Farmed Animals), 2015b. WelFur - Welfare assessment
protocol for foxes. WelFur Consortium, Brussels, Belgium. 129 pp. Available online:
https://hal.inrae.fr/hal-02799944v1

WelFur (Welfare Standards for Fur Farmed Animals), 2020. WelFur-Welfare Assessment
Protocol for Finnraccoon. WelFur Consortium, Brussels, Belgium. 98 pp. Wenzel UD,
1990. Das Pelztierbuch. Ulmer (Eugen), Stuttgart, Germany. 439 pp.

Willebrand T, Willebrand S, Jahren T and Marcstrom V, 2017. Snow tracking reveals
different foraging patterns of red foxes and pine martens. Mammal Research, 62,
331-340. https://doi.org/10.1007/s13364-017-0332-2

Windell RM, Lewis ]S, Gramza AR and Crooks KR, 2019. Carnivore Carrying Behavior as
Documented with Wildlife Camera Traps. Western North American Naturalist, 79(4),
471-480. https://doi.org/10.3398/064.079.0401

Wilazto £, Nowakowicz-Debek B, Czech A, Chmielowiec-Korzeniowska A, Ossowski M,
Kutazynski M, tukaszewicz M, Krasowska A, 2021. Fermented rapeseed meal as a
component of the mink diet (Neovison vison) modulating the gastrointestinal tract
microbiota. Animals (2076-2615), 11(5), 1337. https://doi.org/10.3390/ani11051337

Wojtacka J, Szarek ], Babinska I, Felsmann M, Strzyzewska E, Szarek-Beska A, Dublan K
and Micinski J, 2014. Sodium carbonate intoxication on a chinchilla (Chinchilla
lanigera) farm: a case report. Veterinarni medicina, 59(2), 112-116. https://
doi.org/10.17221/7322-VETMED

Wolff PJ, Taylor CA, Heske EJ and Schooley RL, 2015. Habitat selection by American mink
during Summer is related to hotspots of crayfish prey. Wildlife Biology, 21(1), 9-
17. https://doi.org/10.2981/wlb.00031

Wooldridge B, Svenning J-C and Pagh S, 2024. Habitat selection and movement patterns
of the Raccoon dog (Nyctereutes procyonoides) in Denmark using GPS telemetry
data. European Journal of Wildlife Research, 70, 64. https://doi.org/10.1007/
s10344-024-01803-5

Yamaguchi N, Sarno RJ], Johnson WE, O'Brien SJ and Macdonald DW, 2004. Multiple
paternity and reproductive tactics of free-ranging American minks, Mustela vison.
Journal of Mammalogy, 85(3), 432-439. https://doi.org/10.1644/1383939

Ylinen V, Pylkkd P, Peura J, Tuomola E and Valaja J, 2018. Performance in blue fox (Vulpes
lagopus) fed low-protein diets supplemented with DL-methionine and L-histidine.
Agricultural and Food Science, 27(3), 168-178. https://doi.org/10.23986/
afsci.73149

Yuk J, Pandey A, Park L, Bemis WE and Jung S, 2024. Effect of skull morphology on fox
snow diving. Proceedings of the National Academy of Sciences, 121(19),
€2321179121. https://doi.org/10.1073/pnas.2321179121

Zabala J, Zuberogoitia I and Martinez-Climent JA, 2007. Spacing pattern, intersexual
competition and niche segregation in American mink. Annales Zoologici Fennici,
44(4), 249-258. https://www.jstor.org/stable/23736769

www.efsa.europa.eu/publications 109 EFSA Supporting publication 2025:EN-9562

85US017 SUOWILIOD A 11D 8|qedljdde ayp Aq peuenob ae sl VO ‘88N JO S9N 10y Afeiq1 8UIIUO AB|IM UO (SUORIPLOD-PUE-SWISH LD A3 1M AleIq 1 U1 IUO//SANL) SUORIPUOD PUe SWLB L 83U 39S *[5202/80/yT] U0 ARiqIT8uliuo A8|IM ‘(-ouleAnde ) aqnopesy Ad 2996-N3'S202 esie'ds /062 0T/I0p/W00" Aa 1M Areiq 1 putjuoes jo//:Sdny W1y papeo|umoq ‘. ‘G202 ‘SZE8LEET


https://hal.inrae.fr/hal-02801588
https://hal.inrae.fr/hal-02799944v1
https://doi.org/10.1007/s13364-017-0332-2
https://doi.org/10.3398/064.079.0401
https://doi.org/10.2981/wlb.00031
https://doi.org/10.1073/pnas.2321179121

Biology, husbandry systems and practices for fur animals ‘\"

Zawislak J, Grabowicz M, Swiecicka N and Bernacka H, 2017. The effect of diets with dried
beet pulp on growth indicators in Arctic foxes (Vulpes lagopus I.). Polish Journal of
Natural Sciences, 32(3), 471-480.

Zielinski D, Slaska B and Rozempolska-Rucinska I, 2019. Maternal behaviour in American
mink females with different behavioural profiles. Journal of Animal and Feed
Sciences, 28(4), 367-373. https://doi.org/10.22358/jafs/114136/2019

Zoller H and Drygala F, 2013. Activity patterns of the invasive raccoon dog (Nyctereutes
procyonoides) in North East Germany. Folia Zoologica, 62(4), 290-296. https://
doi.org/10.25225/foz0.v62.i4.a6.2013

Zuberogoitia I, Zabala J and Martinez JA, 2006. Evaluation of sign surveys and trappability
of American mink: Management consequences. Folia Zoologica, 55(3), 257-263.

www.efsa.europa.eu/publications 110 EFSA Supporting publication 2025:EN-9562

85US017 SUOWILIOD A 11D 8|qedljdde ayp Aq peuenob ae sl VO ‘88N JO S9N 10y Afeiq1 8UIIUO AB|IM UO (SUORIPLOD-PUE-SWISH LD A3 1M AleIq 1 U1 IUO//SANL) SUORIPUOD PUe SWLB L 83U 39S *[5202/80/yT] U0 ARiqIT8uliuo A8|IM ‘(-ouleAnde ) aqnopesy Ad 2996-N3'S202 esie'ds /062 0T/I0p/W00" Aa 1M Areiq 1 putjuoes jo//:Sdny W1y papeo|umoq ‘. ‘G202 ‘SZE8LEET


https://doi.org/10.25225/fozo.v62.i4.a6.2013
https://doi.org/10.25225/fozo.v62.i4.a6.2013

Biology, husbandry systems and practices for fur animals

Appendix A - Search strings used for literature search

A.1l. ToR 1a: The biology and species-specific behaviours of the
animals (corresponding to section 4 and 5 of the SCAHAW report
2001)

A.1.1. Literature search protocol for the behavioural biology of
American mink

Database: Scopus (Elsevier)
Date of the search: 08-04-2024 (since 2000, All Databases, All types)

Search string: TITLE-ABS-KEY ( ( "American mink$" ) AND ("Neogale vison" OR "Neovison
vison" OR "Mustela vison" ) AND its = ( "biology" OR "behaviour*" OR "behavior*" OR
"physical characteristic*" OR "ecology" OR "geographical distribution” OR "habitat" OR
"foraging" OR "hunting" OR "territory" OR "reproduction” OR "social behaviour*" OR
"communicat*" ) AND NOT ( "cell*" OR "molec*" OR "gene*" OR "DNA" ) AND NOT (
"predat*" OR "invasive" OR "alien" OR "threat*" ) AND NOT ( "mink frog$" ) ) AND
PUBYEAR > 1999 AND PUBYEAR < 2024

Result: 89. Result after screening for relevance: 46

A.1.2. Literature search protocol for the behavioural biology of Red
fox

Database: Scopus (Elsevier)
Date of the search: 08-04-2024 (since 2000, All Databases, All types)

Search string: TITLE-ABS-KEY ( ( "red fox$" OR "grey fox$" ) AND ( "Vulpes vulpes" OR
"Urocyon cinereoargenteus" ) AND its = ( "biology" OR "behaviour*" OR "behavior*" OR
"physical characteristic*" OR "ecology" OR "geographical distribution” OR "habitat" OR
"foraging” OR "hunting" OR "territory" OR "reproduction" OR "social behaviour*" OR
"communicat*" ) AND NOT ( "molec*" OR "cell*" OR "gene*" OR "DNA" ) AND NOT (
"predat*" OR "threat*" OR "invasive" OR "alien" OR "endanger*" OR "biological control"
OR "risk" OR "reproductive control" OR "protect*" OR "extinct*" OR "seed" OR "plant
species" OR "indicator" OR "host" OR "vaccin*" ) AND NOT ( "wildlife cross*" OR "forest
road" OR "overpass*" OR "tunnel*" OR "underpass*" OR "collision*" OR "model*" OR "GIS"
OR "monitor*" OR "game" OR "bag" OR "human" OR "agricultur*" OR "shotgun*" OR
"rifle*" OR "bullet*" OR "garden" ) AND NOT ( "algorithm" OR "optimization" OR "diagnos*"
OR "efficien*" ) ) AND PUBYEAR > 1999 AND PUBYEAR < 2024

Result: 104. Result after screening for relevance: 61
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A.1.3. Literature search protocol for the behavioural biology of Arctic
fox

Database: Scopus (Elsevier)
Date of the search: 08-04-2024 (since 2000, All Databases, All types)

Search string: TITLE-ABS-KEY ( ( "arctic fox$" OR "polar fox$" OR "white fox$" OR "snow
fox$" ) AND ( "Vulpes lagopus" ) AND its = ( "biology" OR "behaviour*" OR "behavior*"
OR "physical characteristic*" OR "ecology" OR "geographical distribution"” OR "habitat" OR
"foraging” OR "hunting" OR "territory" OR "reproduction"” OR "social behaviour*" ) AND
NOT ( "gene*" OR "cell*" OR "host" OR "predat*" OR "hunted" ) ) AND PUBYEAR > 1999
AND PUBYEAR < 2024

Result: 51. Result after screening for relevance: 21

A.1.4. Literature search protocol for the behavioural biology of
Raccoon dog

Database: Scopus (Elsevier)
Date of the search: 08-04-2024 (since 2000, All Databases, All types)

Search string: TITLE-ABS-KEY ( ( "raccoon dog$" OR "Finn raccoon$" ) AND ( "Nyctereutes
procyonoides" ) AND its = ( "biology" OR "behaviour*" OR "behavior*" OR "physical
characteristic*" OR "ecology" OR "geographical distribution" OR "habitat" OR "foraging" OR
"territory" OR "reproduction" OR "social behaviour*" ) AND NOT ( "gene*" OR "molec*" OR
"chromosom*" OR "spread*" OR "host" OR "risk" OR "vaccin*" OR "enzym*" OR "seed" OR
"predat*" OR "threat*" OR "invasive" ) AND NOT ( "model" OR "forest road" OR "overpass"
OR "underpass" OR "tunnel*" OR "roadkill" OR "collision" OR "human" ) ) AND PUBYEAR >
1999 AND PUBYEAR < 2024

Result: 44. Result after screening for relevance: 28

A.1.5. Literature search protocol for the behavioural biology of
Chinchilla

Database: Scopus (Elsevier)
Date of the search: 08-04-2024 (since 2000, All Databases, All types)

Search string: TITLE-ABS-KEY ( ( "chinchilla$" ) AND ( "Chinchilla lanigera" ) AND its = (
"biology" OR "behaviour*" OR "behavior*" OR "physical characteristic*" OR "ecology" OR
"geographical distribution" OR "habitat" OR "foraging" OR "territory" OR "reproduction" OR
"social behaviour*" ) ) AND PUBYEAR > 1999 AND PUBYEAR < 2024

Result = 56. Result after screening for relevance = 24
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A.2 ToR 1b: Literature search for the description of the production
cycles.

Database: Scopus (Elsevier)
Date of the search: 28-04-2024 (since 2000, All Databases, All types)

Search string: TITLE-ABS-KEY ( ( "farmed mink*" OR "American mink" OR "Neovison
vison" OR "Mustela vison" OR "Neogale vison" ) AND ( "code of practice" OR "protocol*"
OR "guide*" OR "manual" OR "farm*" OR "produc*" OR "production cycle*" OR "artificial"
OR "captiv*" OR "fur farm*" OR "furbear*" OR "welfare" OR "grow*" OR "growth cycle" OR
"furring" OR "breed*" OR "reproduc*" ) AND NOT ( "molec*" OR "cell*" OR "drug" OR
"vaccin*" OR "compute*" OR "model" OR "sars*" OR "virus" OR "viral" OR "gene*" OR
"chromosom*" ) AND NOT ( "predat*" OR "wild" OR "feral" OR "distribution"” OR "native"
OR "European mink" OR "pollut*" ) ) AND PUBYEAR > 1999 AND PUBYEAR < 2024

Result: 190. Result after screening for relevance: 81

A.2.2 Literature search protocol for production cycles of Arctic and Red foxes

Database: Scopus (Elsevier)
Date of the search: 23-04-2024 (since 2000, All Databases, All types)

Search string: TITLE-ABS-KEY ( ( "farmed fox*" OR "red fox*" OR "silver fox*" OR "arctic
fox*" OR "polar fox*" OR "blue fox*" OR "white fox*" OR "snow fox*" ) AND ( "code of
practice” OR "protocol*" OR "guide*" OR "manual" OR "farm*" OR "produc*" OR
"production cycle*" OR "artificial" OR "captiv*" OR "fur farm*" OR "furbear*" OR "welfare"
) AND NOT ( "molec*" OR "cell*" OR "algorithm" ) AND NOT ( "predat*" OR "wild" OR
"feral" OR "distribution" ) ) AND PUBYEAR > 1999 AND PUBYEAR < 2024

Result: 389. Result after screening for relevance: 89

A.2.3 Literature search protocol for production cycle of raccoon dog

Database: Scopus (Elsevier)
Date of the search: 28-04-2024 (since 2000, All Databases, All types)

Search string: TITLE-ABS-KEY ( ( "raccoon dog*" OR "farmed raccoon dog*" OR
"Finnraccoon" OR "Finn raccoon" OR "Nyctereutes procyonoides" ) AND ( "code of practice"
OR "protocol*" OR "guide*" OR "manual" OR "farm*" OR "produc*" OR "production cycle*"
OR "artificial" OR "captiv*" OR "fur farm*" OR "furbear*" OR "welfare" OR "grow*" OR
"growth cycle" OR "furring" OR "breed*" OR "reproduc*" ) AND NOT ( "molec*" OR "cell*"
OR "gene*" ) AND NOT ( "predat*" OR "wild" OR "feral" OR "distribution" OR "native" ) )
AND PUBYEAR > 1999 AND PUBYEAR < 2024

Result: 97. Result after screening for relevance: 34
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A.2.4 Literature search protocol for production cycle of chinchilla

Database: Scopus (Elsevier)
Date of the search: 28-04-2024 (since 2000, All Databases, All types)

Search string: TITLE-ABS-KEY ( ( "chinchilla*" OR "farmed chinchilla*" OR "Chinchilla
lanigera" ) AND ( "code of practice" OR "protocol*" OR "guide*" OR "manual” OR "farm*"
OR "produc*" OR "production cycle*" OR "artificial" OR "captiv*" OR "fur farm*" OR
"furbear*" OR "welfare" OR "grow*" OR "growth cycle" OR "furring" OR "breed*" OR
"reproduc*" ) AND NOT ( "endanger*" OR "risk" OR "threat*" OR "conserv*" OR
"distribution” ) AND NOT ( "gene*" OR "DNA" OR "cell*" OR "molec*" OR "neur*" OR
"brain" OR "aural" OR "clinic*" OR "drug" OR "wavelength" OR "ocular" OR "physics" OR
"osteo*" OR "model" OR "evol*" OR "chinchilla rabbit" ) ) AND PUBYEAR > 1999 AND
PUBYEAR < 2024

Result: 143. Result after screening for relevance: 32

A.3. ToR 1b: Literature search for the description of the husbandry
systems.

A.3.1 Literature search protocol for housing and husbandry of American mink
Database: Scopus (Elsevier)
Date of the search: 15-05-2024 (since 2000, All Databases, All types)

Search string: TITLE-ABS-KEY ( ( "farmed mink*" OR "American mink" OR "Neovison
vison" OR "Mustela vison" OR "Neogale vison" ) AND ( "code of practice" OR "protocol*"
OR "guide*" OR "manual" OR "statute" OR "farm*" OR "produc*" OR "artificial" OR
"captiv*¥" OR "fur farm*" OR "furbear*" OR "welfare" OR "grow*" OR "breed*" OR
"reproduc*" OR "husbandry" OR "hous*" OR "space" OR "height" OR "floor*" OR "cage*"
OR "nest*" OR "litter*" OR "enrichment*" ) AND NOT ( "molec*" OR "cell*" OR "drug" OR
"vaccin*" OR "compute*" OR "model" OR "sars*" OR "virus" OR "viral" OR "gene*" OR
"chromosom*" ) AND NOT ( "predat*" OR "wild" OR "feral" OR "distribution" OR "native"
OR "European mink" OR "pollut*" ) ) AND PUBYEAR > 1999 AND PUBYEAR < 2024

Result: 203. Result after screening for relevance: 114

A.3.2 Literature search protocol for housing and husbandry of foxes
Database: Scopus (Elsevier)
Date of the search: 15-05-2024 (since 2000, All Databases, All types)

Search string: TITLE-ABS-KEY ( ( "farmed fox*" OR "red fox*" OR "silver fox*" OR "arctic
fox*" OR "polar fox*" OR "blue fox*" OR "white fox*" OR "snow fox*" ) AND ( "code of
practice" OR "protocol*" OR "guide*" OR "manual" OR "statute" OR "farm*" OR "produc*"
OR "artificial" OR "captiv*" OR "fur farm*" OR "furbear*" OR "welfare" OR "husbandry" OR
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"hous*" OR "space" OR "height" OR "floor*" OR "cage*" OR "nest*" OR "litter*" OR
"enrichment*" ) AND NOT ( "molec*" OR "cell*" OR "algorithm" OR "software" OR "econ*"
OR "gene*" OR "DNA" OR "model" OR "sars*" OR "predat*" OR "wild" OR "feral" OR
"distribution" OR "population” OR "endanger*" OR "inva*" OR "intrud*" OR "hunt*" OR
"eco*" ) ) AND PUBYEAR > 1999 AND PUBYEAR < 2024

Result: 198. Result after screening for relevance: 78

A.3.3 Literature search protocol for housing and husbandry of raccoon dogs

Database: Scopus (Elsevier)
Date of the search: 15-05-2024 (since 2000, All Databases, All types)

Search string: TITLE-ABS-KEY ( ( "raccoon dog*" OR "farmed raccoon dog*" OR
"Finnraccoon" OR "Finn raccoon" OR "Nyctereutes procyonoides" ) AND ( "code of practice"
OR "protocol*" OR "guide*" OR "manual" OR "statute" OR "farm*" OR "produc*" OR
"production cycle*" OR "artificial" OR "captiv*" OR "fur farm*" OR "furbear*" OR "welfare"
OR "grow*" OR "breed*" OR "reproduc*" OR "husbandry" OR "hous*" OR "space" OR
"height" OR "floor*" OR "cage*" OR "nest*" OR "litter*" OR "enrichment*" ) AND NOT (
"molec*" OR "cell*" OR "gene*" OR "infec*" OR "diseas" OR "model" OR "threat*" OR
"covid*" OR "sars*" OR "rabies" OR "predat*" OR "wild" OR "feral" OR "distribution" OR
"native" OR '"scavenge*" OR "forag*" OR "predat*" OR "ecol*" OR "urban*" OR
"landscape*" ) ) AND PUBYEAR > 1999 AND PUBYEAR < 2024

Result: 65. Result after screening for relevance: 27

A.3.4 Literature search protocol for housing and husbandry of chinchillas

Database: Scopus (Elsevier)
Date of the search: 15-05-2024 (since 2000, All Databases, All types)

Search string: TITLE-ABS-KEY ( ( "chinchilla*" OR "farmed chinchilla*" OR "Chinchilla
lanigera" ) AND ( "code of practice" OR "protocol*" OR "guide*" OR "manual” OR "statute"
OR "farm*" OR "produc*" OR "artificial" OR "captiv*" OR "fur farm*" OR "furbear*" OR
"welfare" OR "grow*" OR "breed*" OR "reproduc*" OR "husbandry" OR "hous*" OR "space"
OR "height" OR "floor*" OR "cage*" OR "nest*" OR "litter*" OR "enrichment*" ) AND NOT
( "endanger*" OR "risk" OR "threat*" OR "conserv*" OR "distribution" OR "ecol*" OR
"gene*" OR "DNA" OR "cell*" OR "molec*" OR "neur*" OR "brain" OR "aural" OR "clinic*"
OR "syndrome" OR "drug" OR "bacteria" OR "vir*" OR "wavelength" OR "ocular" OR
"physics" OR "osteo*" OR "model" OR "evol*" OR "chinchilla rabbit" OR "rabbit" ) ) AND
PUBYEAR > 1999 AND PUBYEAR < 2024

Result: 81. Result after screening for relevance: 26
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