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Ferrets are very agile and lively animals, and their behavioural needs are not easily met in
housing conditions like our living rooms. Nevertheless, ferrets are increasingly popular as
pets. The present paper aims to review and discuss the available knowledge on our pet fer-
ret. Topics are discussed like ferrets’ behaviour priorities, common housing conditions and
management conditions. Behaviour problems, as well as medical topics that are considered
important to optimise the welfare of pet ferrets, are elucidated. The topics are discussed
in consideration of ferrets’ behavioural priorities, physical and physiological needs and/or
capacities.

We conclude that the main points of interest in a pet ferrets’ behaviour in relation to
welfare are: (1) their high motivation to explore and forage, (2) the necessity of available
adequate resting opportunities, (3) play opportunities, and (4) their social organisation
with respect to interspecies aggression and territoriality. Therefore, good socialisation is of
the utmost importance to prepare a young ferret for its life in a human surrounding. The
provision of a daily activity program, variable (food) enrichments and comfortable hiding
and resting places, might be helpful to fulfil ferrets’ behaviour priorities to a higher extent
and may prevent behavioural disorders and problems for the owner. Social matching in
ferrets should always be carefully done.

The focus of the medical topics is on those for which potential preventive measures can
be taken, such as routine annual examination by a veterinarian and subsequent treatment
of parasites, vaccination against viruses and prevention of endocrine disorders through pre-
ventive (chemical) neutering. Referring to medical issues, the main points of interest for
the pet ferrets’ welfare are nutrition, hyperoestrogenism, hyperadrenocorticism, insulin-
oma and Helicobacter infection and gastric ulcers. The latter infection appears to be often
associated to the presence of stress in the ferret’s environment.

© 2012 Elsevier B.V. All rights reserved.
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1. Introduction

Ferrets are quite popular pets in western countries.
However, estimations of the extent of pet ferret pop-
ulations in each country are scarce and vary between
sources. A report from the Dutch Organisation for the
Protection of Animals (Anon., 2004) mentioned an esti-
mated 40,000-50,000 ferrets in the Netherlands. This
figure includes pets as well as ferrets used for hunting
purposes. In the United States, approximately 800,000
domestic ferrets are reported being kept as pets (Jurek,
1998). Another source estimated pet ferret posses-
sion in different countries as: U.S.: 5,000,000 ferrets;
U.K.: >100,000; Germany: 115,000; Italy: 105,000 and
France: 300,000 (Dr. N. Chai, 2010, personal communica-
tion).

Ferrets are very agile and lively animals and their
behavioural priorities are not easily met in captivity. This
is especially true when ferrets spend the majority of their
life in their cages. Ferrets need various physical and mental
challenges in their environment to fulfil their behavioural
priorities. In veterinary practice, inter- and intraspecies
aggression, fearfulness, urinating outside the litter box,
and destructive behaviours (excavation of plant troughs)
are regularly reported behavioural problems in pet ferrets
(e.g. Applegate and Walhout, 1998; Staton and Crowell-
Davis, 2003; Quesenberry and Carpenter, 2004, p. 83;
Bays et al., 2006; Bulloch and Tynes, 2010). These prob-
lems may result into repetitive outplacement, or even
euthanasia: all serious consequences for the ferrets’ wel-
fare. Information on the outplacement in shelters and
rescue centres, however, is scarce. Approximately 440 fer-
rets per year are received from private owners in five
out of ten shelters that accept ferrets in the Netherlands

(Van Leeuwen, 2010). This would be equivalent to approx-
imately 1-2% of the Dutch ferret population, which is
relatively low compared to the average percentage of mam-
mal species within shelters in general (i.e. 7% sheltered
versus total possessed population: Vinke et al., 2011, p.
132).

Ever since the international Brambell committee
launched their five freedoms in 1965, which was initially
applied to farm animal species, these criteria are commonly
used as guidelines to assess animal welfare in practice: (1)
Freedom from Hunger and Thirst; (2) Freedom from Discom-
fort; (3) Freedom from Pain, Injury or Disease; (4) Freedom
to Express Normal Behaviour and (5) Freedom from Fear
and Distress. Subsequently, several index systems for wel-
fare assessment have been developed for farm animals
(Bartussek, 2001; Bracke, 2001), with the Animal Wel-
fare Quality Project® being the most recent initiative in
this area (Botreau et al., 2007; Veissier et al., 2008). On a
national level, the Dutch Law on Animal Health and Welfare
(Gezondheids-en welzijnswet voor dieren, 1992) provides
a general framework for the welfare of animals. In the
United Kingdom, animal welfare has been protected by the
Animal Welfare Act (DEFRA, 2008).

Based on the commonly used topics in welfare assess-
ment, the present paper aims to review the available
knowledge on ferrets’ behaviour priorities (freedoms 1 and
4), regular housing and management conditions (freedoms
1-5), and aims to discuss some behaviour problems and
medical topics (freedoms 2, 3 and 5) that might be impor-
tant to optimise the welfare of pet ferrets.

To understand more about the background of the fer-
ret, this paper begins with describing the modern ferrets’
ancestors, possible domestication processes and the ferret
ancestors’ natural habitat.
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2. The domestication of ferrets

Ferrets (Mustela putorius furo) belong to the carnivore
family of the Mustelidae. Other representatives of this
family are e.g. the mink, stoat, ermine, polecat and the
otter. Ferrets are sexually dimorphic, whereby the males’
(hobs) bodyweight varies from 1200 to 2100g, whereas
the females’ (jills) bodyweight is between 700 and 1200 g
(Fox and Bell, 1998), but exceptions exist (Bulloch and
Tynes, 2010). Just like in other mustelids (e.g. American
mink_ wild, feral and farmed: Dunstone, 1993, p. 8), the
bodyweight of pet ferrets may vary 30-40% over the
seasons due to the increased amount of fat during the
autumn, followed by a decrease during spring (Moorman-
Roest, 1993). In captivity, the average lifespan of a ferret
is approximately 6-8 years (Fox and Bell, 1998), but some
live to be over 10 years of age (Moorman-Roest, 1993).
The most common colour types of ferrets are wild colour
(Polecat type), albino, and sandy colour (light-brown
paws and tail). Many other colour types, however, exist
(American Ferret Association, 2008).

The ferret is a fully domesticated species of which no
wild counterpart exists. The most probable ancestors of the
ferret are the European polecat (Mustela putorius putorius)
and the Steppe polecat (Mustela eversmanni) (Ashton et al.,
1965; Tetley, 1965; Fisher, 2006). Poole (1972) describes
the behaviour of ferrets as less alert, less fearful for humans,
more tolerant to environmental changes and less neopho-
bic, than the polecat. The history of ferret domestication
is uncertain, but it is likely that ferrets have been domes-
ticated for at least 2000-3000 years (Bulloch and Tynes,
2010). Pet ferrets have been described in the classic liter-
ature more than a thousand years BC in the area of North
Africa (Fisher, 2006).

Just like the house cat, it is likely that ferrets were
domesticated to protect stored grains and other food from
rodents (Price, 2002). For ages, the main purpose of keep-
ing ferrets was hunting, such as for rabbits, mice and rats.
Hunting with ferrets is called ferreting (Thompson, 1951).
With their lean bodies, ferrets can chase their prey easily
out of their burrows (Kaufman, 1980). In most countries,
this hunting technique is only permitted with a licence
enacted by law. Other uses of ferrets by humans are cable-
dragging jobs, such as for oil, electricity and telephone
companies (BBC News, millennium concert, 1999). For
this purpose, the ferret wears a small harness to which a
small nylon string is attached that can easily be dragged
through narrow circuitries and excavates (Brown, 2007).
Incidentally, ferrets are used for entertainment: a dis-
putable public amusement is the so called ferret legging
(http://en.wikipedia.org/wiki/Ferret_legging): during this
competition it is the challenge to keep a ferret as long
as possible in the trousers (Slayton, 2009). Furthermore,
ferrets are used as biomedical model for human influenza
virus, especially after the pandemic of H5N1 influenza, and
they are used in toxicology, pharmacology, reproductive
physiology, and endocrinology research, mostly in Ameri-
can laboratories (Brown, 2007). Internationally, ferrets are
also bred for their fur (fitch coat). In Europe no specialised
farms are registered for Fitch pelts: the farming of ferrets
is mostly combined with the farming of American mink

(Mustela vison). In the year 2000, approximately 1700 Fitch
skins were produced in Europe (200 pelts in Norway and
1500 pelts in Poland); 79 breeding stock were registered in
Denmark in 2001 (Anon.: EU report, 2001).

Nowadays, the ferret is a popular pet. Pet ferrets can
be bred by small-scale private breeders, but they can
also be bred on commercial ferret farms (USA: Fisher,
2006). Some mink farmers also breed ferrets for pet trade.
It is not uncommon that pet shops acquire their fer-
rets from international (commercial) breeders. With the
importation of ferrets, however, new diseases can be intro-
duced, for example a virulent strain of Aleutian disease
virus, canine distemper virus or juvenile lymphoma, and
should therefore be avoided. Private breeding is mostly
small scale and predominantly done as a hobby. Although
there are no statistics which support a hypothesis that
either private or commercial breeding will more likely
cause behavioural or health problems, there are some
indications that shelter ferrets are more likely to orig-
inate from pet shops (i.e. commercial breeding) (Dutch
Ferret shelters, 2010, personal communication). Many peo-
ple impulsively buy a ferret, without seriously considering
the complexity of having such an animal as a pet. This
impulsive buying phenomenon is most commonly seen at
pet shops and garden centres (Vinke, 1998; Vinke et al.,
2011).

3. Regular housing of pet ferrets

Ferrets can be kept both indoors as well as outdoors
(Hillyer, 1995). Most pet ferrets are kept in cages, whereby
they are housed solitary or together with more con-
specifics. The recommended minimum cage size for 1-2
ferrets is at least 1%-2m?. An additional Y2m? should
be added per additional animal (Anon., Huisdierbijsluiter
fret, LICG, 2010; MacKay, 2006), however, most authors
advise and prefer larger sizes if possible. This additional
advice is absolutely understandable if one considers one
of the ferrets’ possible ancestors, like the wild polecats,
which average home ranges are approximately 12.4 ha for
females and 31.4 ha for males (Blandford, 1987). Though
travel distances and wide home ranges are found as the
best predictors of stress and psychological dysfunction in
captivity (Clubb and Mason, 2003), it remains unclear to
what extent this dictates the pet ferrets’ cage size to fulfil
their behavioural priorities.

An aquarium is inadequate for housing ferrets because
of its poor ventilation properties and the potential risk of
overheating due to high temperatures (the preferred ambi-
ent temperature for ferrets should be 15-21 °C and should
not exceed 29 °C: Bulloch and Tynes, 2010). Due to the sen-
sitivity of the ferrets’ respiratory track, it is not advised to
use saw dust or straw as bedding material (Jenkins and
Brown, 1993).

Ferrets mostly eliminate in one or two favourite areas
in their cages (Schilling, 2000). This behavioural charac-
teristic can be used to potty train them. Nevertheless, they
are not very tidy and can avoid their litter boxes if they
are not clean enough. They can also mark their territories
in the corners of their cages, or in living rooms. This
latter elimination type has a motivational back ground of
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territoriality and/or sexuality (anal scent glands: Woodley
and Baum, 2003).

Ferrets need safe places to rest and sleep: reportedly a
healthy ferret may sleep between 18 and 20 h a day (Fisher,
2006). It is important to provide a good resting place which
may vary from a special nest/cardboard box to a closed
hammock. Ferrets appear to have an extreme need for
variable environments (Bays et al., 2006): in his study on
enrichments in ferrets, Korhonen (1992) found increased
overall health (body weight and fur quality) in cases of
increased floor space allowance, company of cage mates
and play tools. Chivers and Einon (1982) observed hyperac-
tivity in cases of deprivation of rough and tumble social play
(isolation induced effects). It is therefore believed, that the
provision of environmental (food) enrichments might be
profitable for the pet ferrets’ welfare, just like in many other
captive species. These topics are thoroughly discussed in
Sections 4 and 5.

4. Behavioural priorities as a background for
ferrets’ main behavioural problems?

The behavioural repertoire of ferrets is variable and
may include specific body positions and vocalisations.
Many patterns are comparable with that of the polecat.
A few behaviours are discussed below. This information
provides the background for what should be included in
a suitable pet ferret environment and gives insight into
the causation of some main behavioural problems in pet
ferrets, such as inter- and intraspecies aggression, fearful-
ness, urinating outside the litter box, and destruction (e.g.
Applegate and Walhout, 1998; Staton and Crowell-Davis,
2003; Quesenberry and Carpenter, 2004, p. 83; Bays et al.,
2006; Bulloch and Tynes, 2010). Whereas aggression and
fear can directly impair the welfare of the individual, the
latter problems may urge owners to decide to bring their
pets to a rescue shelter, or consider alternatives to get rid
of their pet.

4.1. Theoretical framework: behavioural priorities

Behavioural needs, or what is indispensable to an ani-
mal, have been described in various ways in the literature
on animal welfare. This topic is especially covered by the
fourth freedom of the Brambell committee, The Freedom to
Express Normal Behaviour — by providing sufficient space,
proper facilities and company of the animal’s own kind.
The scientific discussion on behavioural priorities and what
should be normal behaviour is still an ongoing process.
One approach on behavioural priorities is to reflect on the
wild or natural environment and suggest that all elements
that are denied to animals in captivity can be described as
either lacking or deprived (Thorpe, 1965; Martin, 1979).
This approach has been largely rejected by animal wel-
fare scientists, citing the organism’s behavioural plasticity,
and the effects of domestication and humans’ selective
breeding programs (e.g. Dawkins, 1980, 1983; Veasey et al.,
1996; Price, 1999, 2002; Vinke, 2001). Preferably, the term
behavioural priority might be used instead of behavioural
needs as discussed by e.g. Mason et al. (2001) and Cooper
and Albertosa (2003). The term behavioural priority takes

into account a hierarchy of requirements, in line with
different motivations, whereby the need to satisfy these
particular motivations depends on internal and external
circumstances, as well as previous experiences and current
circumstances. Behavioural priority additionally addresses
the motivational and emotional state of the particular indi-
vidual (Cooper and Albertosa, 2003).

4.2. In search for ferrets’ habitats

In fact, it is difficult to speak about the natural habi-
tat of ferrets, as ferrets are the result of crossbreeding by
man of animals with uncertain ancestry. Therefore, only
information about possible ancestor species and studies
on feral ferrets can give us some insight in the way ferrets
live or may live under natural conditions, and what their
behavioural priorities might be.

The European polecat, the most probable ancestor, lives
in wooded and semi-wooded areas mostly near the water
(Blandford, 1987; Lodé, 1999; Davison et al., 1999), feed-
ing on small mammals, amphibians and birds (Kaufman,
1980). Furthermore, some useful information about social
organisation, territoriality and prey choices is available
from several studies on feral ferrets (e.g. MacKay, 1995;
Norbury et al., 1998; Caley and Morriss, 2001). These feral
ferrets have reliably proven their survival capabilities in
the wild, even seriously harming native fauna (e.g. New
Zealand: Dymond, 1991; Alterio et al., 1998; Byrom, 2002).

4.3. Ferrets’ territoriality and social organisation

Studies on feral ferret populations show home ranges
that are comparable to other mustelidae such as mink,
weasels, stoats, and martens (Norbury et al., 1998). Feral
ferrets live in home ranges that mostly exclude same-
sex conspecifics, whereas, the home ranges of the males
and females may overlap extensively (Powell, 1979; intra-
sexual territoriality: Moors and Lavers, 1981). Total home
ranges found in male adult ferrets were marginally larger
that those of females (102 +£58 ha vs 76 +£48 ha; average
90 + 55 ha, respectively [mean +S.D.]); though core ranges
(24% of the total home range) of the males (27 £ 15ha)
were larger than that of the females (16 4+ 8 ha) (Norbury
et al.,, 1998). The ferrets in the latter study used at least
9.4+ 3.2 different dens (mostly rabbit burrows) with an
inter-den distance of 0.5-0.6 km. In a study by Cross et al.
(1998), the abundance of feral ferrets was estimated at
6.0 animals/km?2. Juvenile male and female ferrets dis-
persed over large distances, up to 5.0km; only a few
juveniles may completely leave their natal area as observed
in a study of Caley and Morriss (2001). Powell (1994) con-
cluded that the level of territoriality of the feral ferret might
relate to the abundance of prey.

During the breeding season, males begin to search for
mating partners, guided by olfactory cues (Baum, 1976;
Baum et al., 1983; sex steroid hormones: Moors and Lavers,
1981). Ferrets can recognise each other individually by
the secretion of their anal glands (Clapperton et al., 1988).
Urine and faeces also play arole in the recognition of known
and unknown conspecifics and receptive partners, and may
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even give information on social status (Woodley and Baum,
2003; Berzins and Helder, 2008).

Many behavioural problems of our pet ferret, such
as urinating outside the litter box, are quite probably
related to ferrets’ territorial natures: territorial animals
communicate to potential competitors by scent-marking
their territory carefully (Fisher, 2006). Other territorial
behaviours that can be observed in pet ferrets are: wip-
ing behaviour (wiping the preputial sebaceous gland over
surfaces), anal dragging (dragging the peri-anal seba-
ceous gland over surfaces) and defecating on objects
(Fisher, 2006). Alternative reasons for the aforementioned
behavioural problems are training and management pro-
cedures: inadequate potty training of the juvenile might
cause eliminating outside the litter box (Bulloch and Tynes,
2010). Stress-induced elimination, which is well-known in
cats (e.g. Landsberg et al., 2003), cannot be excluded for pet
ferrets, and incidences are known in practice (Moorman,
2011, personal communication). However, no literature on
this topic was available for ferrets.

Just like other mustelidae, ferrets are solitary carni-
vores, and they can aggressively reject new conspecifics.
Aggressive interactions in mustelidae can be violent with a
high risk of injuries (Poole, 1966, 1973, 1974; Dunstone,
1993). Social moments in the lifetime of a solitary ani-
mal, are the breeding season and the period of the pups
being with their mother. Day time resting of feral ferrets
was observed to be mostly solitary (Norbury et al., 1998),
though they observed some den sharing by adult males in
May and August. The solitary life style and territoriality
provide the main background of pet ferrets’ most fre-
quently mentioned behavioural problems of interspecies
aggression. Aggressive incidences can be observed most
often between unfamiliar adult individuals and within the
sexes (Bulloch and Tynes, 2010). Staton and Crowell-Davis
(2003) reported four influencing factors on aggressive
behaviour: (1) familiarity, (2) season, (3) sexes and (4)
neutering status. Frequent aggressive interactions between
socially housed pet ferrets seriously decrease their wel-
fare. In the Netherlands, experts recommend that when
ferrets are kept in groups, the maximum number of animals
should not exceed 4 (Moorman, 2011, personal communi-
cation). In their study to identify factors, e.g. familiarity,
sex, neutering status, and time of year, associated with
aggression between pet ferrets and to test a method for
reducing aggression in cases of introducing new ferrets
in groups, Staton and Crowell-Davis (2003) advise that
all introductions should be monitored carefully to break
up fights, and it would be the best for the owner to
adopt ferrets in an established pair, with the best results
with a male-female pair, or a two male pair. The suc-
cess of matching highly depends on the animals’ genetic
predispositions and life histories, but little is described
in the literature on socialisation of the ferret and the
effects of these early life experiences (Staton and Crowell-
Davis, 2003). Nevertheless, some individuals may suffer
quietly with the presence of another ferret. The same phe-
nomenon can sometimes be observed in our domestic cat:
cats housed in social groups sometimes live withdrawn,
whereas others may develop stress-induced behavioural
problems (e.g. fear, aggression, alopecia, auto-mutilation:

Landsberg et al., 2003). In ferrets, too many animals in
one household and/or mismatches between individuals can
result in chronic stress (Banks et al., 2010), which may
lead to increased vulnerability for diseases and infections.
In these circumstances, Helicobacter infection with gastric
ulcerations is not an uncommon observation in ferrets (Fox
and Marini, 2001; Banks et al., 2010) (see further Section
6.2.2).

4.4. Active behaviour: motivation to explore and forage

In their active time, ferrets are very agile and lively
animals that will continuously be stimulated. Under lab-
oratory conditions, ferrets may sleep over 60% of the time;
pet ferrets normally sleep 12-16 h a day, but their activity-
inactivity schedule typically reflects the schedule of human
activity (Bays et al., 2006). Under natural circumstances,
mustelidae spend a large proportion of their active time on
foraging in wide home ranges (e.g. American mink: upto3 h
per day: about 35% of their active time: Dunstone, 1993, pp.
108-111). This may include patterns such as walking, run-
ning, jumping, nose pushing and digging, overseeing the
area (appetitive patterns), and ends with finding food and
eating (consummatory pattern: goal is achieved). As afore-
mentioned, the precise habitat for ferrets might be hard to
address, but referring to their possible ancestors and stud-
ies on feral ferrets, it is to be expected that ferrets may have
a high motivation for diverse activities in a relative large
area as well (Vinke et al., 2008b). Based on analyses of dif-
ferent carnivores, the wide ranging lifestyles in the wild
were found as the best predictors for the development of
stereotypy and the extent of infant mortality in captivity
(Clubb and Mason, 2003, 2007).

Just as in many other pets, daily food is freely avail-
able for our pet ferret, whereby the animals’ motivations
to forage are often neglected. Foraging, as the appetitive
pattern of feeding behaviour, is often mentioned as high
priority behaviour and the deprivation to express these
behaviour patterns is generally mentioned as a key fea-
ture for poor welfare of animals kept in captivity (Dawkins,
1988; Rushen et al, 1993). Mason and Mendl (1997)
suggested that the timing of the occurrence of stereotyp-
ical behaviour might reflect the foraging strategy of the
species: post-feeding stereotypies can be seen in pigs and
chickens, whereas pre-feeding stereotypies are typical for
farmed mink (see also: e.g. Vinke et al., 2002; Hansen and
Moller, 2008). In farmed mink, it is described that the
lack of fulfilling the animal’s need to move and explore
(patterns used for foraging and gathering environmental
information) might be the most important factors induc-
ing stress (e.g. Mason et al., 2001; Vinke et al., 2008b).
Also, the ferret is highly motivated to spend a high percent-
age of its active time on exploration (foraging) behaviour
(Fisher, 2006). This topic, addressing the fourth Freedom to
Express Normal Behaviour, should be considered of impor-
tance for pet ferrets under chronically inadequate housing
and/or management conditions. A good insight into ferrets’
motivational backgrounds can be useful to choose ade-
quate alternatives in environmental (food) enrichments
and management (adequate activity programs).



160 C.M. Vinke, N.J. Schoemaker / Applied Animal Behaviour Science 139 (2012) 155-168

4.5. Sexual behaviour and behavioural development

The early life environment is of the utmost importance
to develop a normal species specific behavioural repertoire.
For ferrets little has been published on the importance of
behavioural development and socialisation periods.

4.5.1. Sexual behaviour

Starting with the ferrets’ life cycles, ferrets’ sexual
behaviours are seasonal and the mating season extends
from March till Augustus. A significant increase in light
from 8 to 16 h per day is necessary to induce oestrus (Fox
and Bell, 1998). The penis of the male ferret contains a J-
formed bone. During copulation, hobs fixate the jills by a
so-called neck bite. This neck bite has an important func-
tion in stimulating the jill to ovulate. Ferrets are induced
ovulators, which mean that vaginal stimulation in combi-
nation with neck gripping will induce ovulation (Bibeau
etal,, 1991).0n average, ferrets have one to two nests a year
(mostly one), dependent on the oestrus cycle of the female
(Marshall, 1904). The gestation time is 41-44 days with a
mean of 42 days (Moorman-Roest, 1993). Female ferrets
can give birth to about eight pups a year (Moorman-Roest,
1993).

4.5.2. Behavioural development: socialisation and
mother-child relationship

Behavioural development starts directly after birth. For
American mink (Mustela vison), Jonasen (1987) described
the neonatal phase (birth to 3 weeks), motor phase (3-5%
weeks), socialisation phase (5%2-8 weeks), exploration
phase (8-13% weeks) and the dispersal phase (13%2-16
weeks). The sensitive period of ferrets is assumed to be
between 4 and 10 weeks, just as mentioned for the polecat
(Fisher, 2006, p. 178). In this period, the juvenile ferret has
to learn many social skills and should learn and habituate
to a variety of environmental cues. Though few investi-
gations are available on ferrets specifically, Einon (1996)
mentioned that by analogy to the rat, the social isola-
tion of ferret pups during the first month of life might
alter later social interaction, sexual behaviour, learning,
drug tolerance, activity and body size. For pet ferrets, the
juveniles must also be regularly handled by humans. Insuf-
ficient (positive) experiences with man will, just like in
other animal species (e.g. dog, cat, and parrot: Seksel et al.,
1999; Turner, 2000; Wanker, 1999; Landsberg et al., 2003),
result in lifetime fear of humans with serious welfare con-
sequences. Sometimes (fear) aggression can develop: the
insufficient fulfilment of the sensitive period is considered
one of the main reasons for aggression of ferrets to humans
(MacKay, 1995; Fisher, 2006).

The bonding between mother and child is of the
utmost importance to develop normal behaviour. In
the Netherlands, it is advised to wean ferret juveniles
not earlier than 8 weeks from their mothers (Anon.,
Huisdierbijsluiter fret, LICG, 2010; Meredith and Delaney,
2010). Just like other (carnivore) species, young ferrets
have to learn many skills from their mother within the
first weeks of life. It is mentioned in practice that the
mother may play a role in the limits of play and aggres-
sion (canalising escalation), elimination places, and food

preferences. According to Apfelbach (1986), wild polecat
juveniles have a sensitive period for the olfactory imprint-
ing for the scent of their prey (60-90 days): prey species
for which the smell is not learned in that sensitive period,
will be refused. This may also explain ferrets’ particular
food preferences.Itis therefore recommended thatjuvenile
ferrets should always be offered a variety of foods dur-
ing their first months of life to guarantee a variable diet
acceptance in the future and so ensuring a better health
(Fisher, 2006). Interestingly, Lodé’s (1989) study on deter-
mined food preferences in juvenile polecats and the effects
for food preferences later in life showed contrary results:
group monotone hand-fed polecats kits did not show any
differences in prey preference compared to a group kits
that were variably fed by their own mother. A variety of
prey species were accepted after a short time (seconds) of
identification, which could be observed in both experimen-
tal groups. They concluded that this latency time may show
the importance of olfactory stimuli as stated by Apfelbach
(1986), but that no previous experience determination
could be found.

4.6. Ferret vocalisations to observe emotional states

Ferrets’ emotional states can easily be observed and
heard by some particular behaviours, postures and vocal-
isations. A ferret in fear, (fear) aggression, frustration or
pain will squeal and scream. Hissing is a vocalisation that
is difficult to interpret. Hissing can indicate fear, but might
also be heard during play patterns. The latter might only be
heard in situations of play escalation. However, such a clear
specification could not be found in the literature. Contin-
uous screaming is an indication of being alert on a serious
incidence (Fisher, 2006). If excited, which may be accom-
panied by fear, ferrets can produce a barking-like sound. In
supposed positive excitement contexts, e.g. play behaviour,
exploratory behaviour, a dook sound can be heard, also
called chuckling (Schilling, 2000; Fisher, 2006; Bulloch and
Tynes, 2010). The most prominent posture observed with
emotional states in the ferret is piloerection of the tail
(bottle brush tail) often accompanied with an arched back
(Fisher, 2006). Piloerection can also be observed in other
species, such as rats, cats and dogs, in states of excite-
ment.

5. Play behaviour as a positive welfare indicator
and the provision of environmental enrichments

5.1. Play behaviour

A specific behaviour that can be seen under relaxed con-
ditions is play behaviour (e.g. Broom and Johnson, 1993;
Vanderschuren, 2010). Like in other mustelidae, juvenile
ferrets particularly frequently display playful patterns. The
incidence of play is at a maximum level between 6 and 14
weeks of age, but can already be observed at four weeks
of age and onwards (Bulloch and Tynes, 2010). Ferrets may
dance, jerk, gallop, play fight with a partner, manipulate
objects, and/or chase artificial prey (e.g. Poole, 1978; Fisher,
2006; Bulloch and Tynes, 2010). Object manipulation often
starts by exploration with the mouth (Moorman-Roest,
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1993), also called mouthing behaviour. Ferrets’ play is
largely comparable to that of the polecat which is thor-
oughly described by Poole (1978). Poole was among the
first to describe the open mouth play face in mustelidae,
as aritualised pattern of inhibited biting, a meta communi-
cation signal, whereby all teeth are totally covered by the
upper lips while the mouth is open. In aggressive circum-
stances, on the other hand, all teeth are clearly shown in
the open mouth as a true and clear communication signal
for an intention to bite.

Social play patterns may escalate under certain circum-
stances, which mean that patterns with a more aggressive
motivational background may present themselves during
play interaction. The interaction mostly stops by hissing
and the fleeing of one of the interactors (Bulloch and
Tynes, 2010). Whereas play in polecats decreases dramat-
ically after 18 weeks of age, the period that they leave the
nest, domestic ferrets’ play frequencies continue. Bulloch
and Tynes (2010) mentioned two explanations, namely
early gonadectomy of pet ferrets and/or juvenilization of
behaviour due to domestication processes. The latter is
thoroughly described for ferrets by Church (2007). Since
intact hobs can be seen playing outside the mating sea-
son (personal observation: Schoemaker, 2011), it is likely
that domestication is the most important reason for con-
tinuous play behaviour in ferrets after the age of 18 weeks.
In their research on the early behavioural development of
the ferrets, Chivers and Einon (1982) found that depriva-
tion of rough tumble social play caused hyperactivity that
persisted in adulthood.

Generally, play behaviour of juveniles can be func-
tionally seen as a preparation for developing motor and
cognitive skills, social functioning, fight-, flight- and preda-
tory behaviours, and it may enhance the animal’s adaptive
capacity later in life (e.g. Morgan, 1973; Fagen, 1981;
Byers and Walker, 1995; Bekoff and Byers, 1992, 1998;
Hall, 1998; Siviy, 1998; Thompson, 1998; van den Berg,
1999; van den Berg et al, 1999; Spinka et al., 2001).
Presently, there is increasing interest in play behaviour as
an additional parameter in welfare assessment method-
ology (Boissy et al., 2007, p. 387; Oliveira et al., 2010)
due to the facts that: (1) play will mostly be displayed
under familiar and relaxed motivational conditions (Fagen,
1981; Grier and Burk, 1992; Broom and Johnson, 1993),
(2) play does not occur under severe stress (Hinton and
Dunn, 1967; Miiller-Schwarze et al., 1982; McCune, 1992;
Thornton and Waterman-Pearson, 2002), (3) the presence
of play may indicate that the primary behavioural priori-
ties of the individual are met at that moment (Boissy et al.,
2007) and (4) playing is rewarding for an animal as endor-
phins are released during play sessions (Vanderschuren,
2010). As the ferret is a very playful species, the observa-
tion of play patterns can be a useful indicator to assess a
ferret’s welfare status: a ferret that suddenly stops playing
might be unwell, in pain and/or is stressed due to unful-
filled needs or social stress as discussed above. On the
other hand, the stimulation of play may help the ferret
to develop motor, cognitive and social skills and to ful-
fil its motivations. The delivery of sufficient enrichments
and play tools can easily elicit play in ferrets (see further
Section 5.2).

5.2. Environmental enrichment

Captive animals are often provided with cage enrich-
ments to enable them to (at least partly) fulfil behavioural
patterns that they are strongly motivated for: e.g. forag-
ing, affiliative patterns, play, and to stimulate alertness and
cognition (e.g. Newberry, 1995; Appleby, 1997; Torasdotter
et al.,, 1998; Pham et al., 1999; Varty et al., 2000; Larsson
et al,, 2002). Many play toys and food puzzles are com-
mercially available, aiming to enhance the welfare of our
pets and to increase human-animal bonding. The types
of enrichments offered to animals may vary depending
the species (nesting material, cylinders, platforms, balls:
Jeppesen and Falkenberg, 1990; Einon, 1996; van de Weerd
et al, 1997) and aim to meet species specific motiva-
tions as much as possible. Environmental enrichments may
include food enrichment (e.g. food puzzles, chewing mate-
rial), which address the appetitive part of feeding (foraging)
and is so often neglected in animal husbandry.

Enrichment in socially housed animals, however, can
be complex. Whereas enrichments can decrease aggres-
sive interactions due to compartmentalisation, reduced
chances of unintentional physical contacts and increased
refuge opportunities (Abou-Ismail, 2011), competition
over the provided resources can elevate aggression in the
socially housed animals (e.g. Honess and Marin, 2006;
Howerton et al., 2008; Akre et al., 2011). However, clever
management procedures, such as providing more than just
one enrichment and by arranging the valuable resources in
a dispersed way (easy to share and hard to monopolise: Akre
et al., 2011), may overcome this problem.

Another topic of attention in case of environmental
enrichment is habituation: the novelty of an object will
change if provided for a longer period and may lose
its attractive value over time (Zimmerman et al., 2001;
Trickettetal.,2009; Anderson et al.,2010). In order to effec-
tively manage the use of cage enrichment, it is assumed
that it is necessary to change objects regularly or to arrange
intermittent presentationin order to avoid habituation (e.g.
minks: Jeppesen and Falkenberg, 1990; foxes: Pedersen,
2003; bears: Anderson et al., 2010).

For ferrets, ample literature is available on what kind
of enrichments is best applicable to conform to the ferrets’
behavioural priorities. In practice, healthy ferrets are some-
times fed intact prey animals, such as complete mice. Aside
from a valuable nutrient source, feeding intact prey also
allows some parts of natural feeding behaviour. The provi-
sion of enriching objects, e.g. play tools, can prevent the pet
ferret from chewing on the carpet and digging out plants,
and should be the first focus in behavioural therapy in case
of destruction problems (Bulloch and Tynes, 2010). In order
to prevent blockage of the digestive track, the material of
the ferret’s play tools should always be chosen carefully,
e.g. hard rubber toys, but soft foam rubbers and toys with
small parts should be avoided (Bulloch and Tynes, 2010,
p. 66) (see also Section 6.2.3). Digging opportunities are
highly preferred by the ferret and the provision of tubes,
which are sometimes used in farmed mink as well (e.g.
Vinke et al., 2002, 2004), might be suitable for pet ferrets to
fulfil their motivations to play and hide. Complexes of tubes
can be used to construct pipe lines that might be compared
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to mustelids’ natural den constructions (i.e. rabbit burrows:
Norbury et al., 1998). Debates exist if ferrets want water
for swimming. Just like in farmed mink, it is debatable if
swimming is a behavioural priority for ferrets (see Vinke
et al.,, 2008b). Personal communications with many ferret
owners and caretakers have clarified that there is a high
individual variability in the use of water for swimming by
pet ferrets.

6. Main medical problems in our pet ferrets

Diseases are inextricably connected to the concept of
wellbeing and welfare, as described in the concept of five
freedoms by Brambell (1965). Many diseases are known
to affect ferrets. The most common infectious diseases and
those affecting the gastro-intestinal tract and the endocrine
system will be discussed here. We will predominantly focus
on the influence the disease has on welfare and the avail-
able preventive options. A veterinarian who commonly
sees ferrets should be consulted in case of actual disease,
but can also play an integral part in maintaining the welfare
of the pet ferret.

Assessing the level of discomfort in ferrets is not always
easy. Reported signs of discomfort or pain in a ferret
include reluctance to move, weight loss, anorexia, trem-
bling, collapse, crying, whimpering, and teeth grinding
(Johnson-Delaney, 2009; Brown, 2004).

When pain is suspected, it is generally advised to
address the underlying cause as much as possible. In addi-
tion, use of non-steroidal anti inflammatory drugs (NSAIDs)
such as meloxicam and carprofen can be used to alleviate
the pain. It is important, however, to realise the potential
side effects these drug may have on the sensitive stomach
of ferrets which may harbour Helicobacter-related dis-
ease. Opioid drugs, such as butorphanol, buprenorphine
and morphine, are considered safer for administering pain
relief (Carpenter et al., 2001; van Oostrom et al., 2011).

6.1. Preventive care

Preventative care is a great tool to enhance welfare
for ferrets. Besides controlling ectoparasites, such as fleas
(Ctenocephalides felis) and ear mites (Otodectes cynotis), it
is essential that every ferret is vaccinated yearly against
canine distemper. In countries where rabies is prevalent,
it is also necessary to vaccinate against this disease. Dental
diseaseis fairly commonin ferrets. Preventive health exam-
inations, including inspection of the oral cavity is therefore
recommended on a yearly basis.

Good nutrition is the basis of well being in all species.
Ferrets are obligate carnivores. The crude protein com-
ponent of the diet should range between 30 and 40%
and is preferably meat based (Brown, 2004; Wolf and
Hebeler,2001). The recommended fat content should range
between 18 and 30% depending on the stage of life. The
diet for non-breeding adults should contain between 15
and 20% fat (Banks et al., 2010; Brown, 2004). Lactating
females and pre-weaned kits should receive a diet contain-
ing over 25% fat (Brown, 2004; Wolf and Hebeler, 2001).
The intestinal flora is relatively simple and the colon is
short (appr. 10 cm); therefore fermentation does not take

place. The digestion of fibres is therefore minimal (Andrews
and Illman, 1987; Brown, 2004). Feeding prey species has
been recommended, and is becoming fairly popular in
the Netherlands, where prey species can easily be pur-
chased through the internet (www.prooidier.nl). One of the
authors (Schoemaker) also recommends feeding prey ani-
mals to ferrets when there is an indication that prolonged
diarrhoea could be due to food intolerance.

Feeding patterns can be adapted and are related to the
amount of food available, group size and caloric value of
given diet. When food is ample and freely available, ferrets
will typically eat 9-10 meals per day (Kaufman, 1980).

Deficiencies in the diet (i.e. increased amount of carbo-
hydrates, decreased amount of high quality protein) have
been associated with a number of diseases such as weight
loss, poor coat condition, pancreatic endocrine disorders
and urinary calculi (Bell, 1999).

Feeding a diet composed of just muscle meat makes an
incomplete diet: the lack of calcium in such a diet and
the relative surplus of phosphorus can give rise to the
All Meat Syndrome (secondary nutritional hyperparathy-
roidism), leading to decalcification of bones with increased
risk of bone fractures (Kronfeld, 1985).

Based on the above information, the authors recom-
mend to feed either a commercial, balanced ferret diet or
prey animals to their pet ferrets. Water intake is around
50 ml/kg body weight per day (Kaufman, 1980; Banks et al.,
2010).

6.2. Gastrointestinal diseases

Gastrointestinal diseases are frequently seen in ferrets.
The infectious causes of gastrointestinal disease are most
frequently seen at a young age, while non-infectious causes
are frequently associated with management failure or are
immune-mediated.

6.2.1. Gastrointestinal parasites

Usually ferrets are free of parasitic worm infections,
although infections with Toxocara cati have been reported
(Morrisey, 1996). Routine deworming is therefore not
recommended. The most common parasitic gastrointesti-
nal disease in young ferrets is coccidiosis which can be
caused by Isospora and Eimeria species. The most com-
mon symptom of this disease is diarrhoea, but can be more
debilitating and even lead to death of the ferret. Support-
ive care (i.e. plenty of fluids and feeding) along with the
use of a sulphonamide is usually effective as treatment
(Morrisey, 1996). When introducing young ferrets to a new
group, it is important to know where they came from and
whether they could be infected. Preventive treatment is
not recommended, but when diarrhoea occurs, immediate
consultation with a veterinarian is recommended.

6.2.2. Helicobacter and gastric ulcers

Aetiological causes for gastric ulcers may be the use
of NSAIDs for pain relief, gastric tumours, renal failure
or a Helicobacter mustelae infection (Laporte et al., 1991;
Fox and Marini, 2001). The latter is frequently reported
to occur after stressful situations, such as dietary change,
overcrowding or addition of a new animal in the group
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(Banks et al., 2010). Overcrowding is considered one of the
most common triggering factors for Helicobacter mustelae
associated disease in ferrets in the Netherlands (Moor-
man, 2011, personal communication). Confirmation of a
H. mustelae infection, however, is very difficult as up to
100% of ferrets over one year of age are carriers of this
bacterium (Solnick and Schauer, 2001). It is thought that
ferrets are infected at an early age and remain infected
until they are treated (Fox and Marini, 2001; Morrisey,
2004). The infection leads to colonisation of the bacterium
in the stomach (Fox et al., 1991). During immunosuppres-
sion, especially stressful situations, infection can lead to
gastric and duodenal ulceration (Fox and Marini, 2001).
Clinical signs include lethargy, diarrhoea, melena, muscle
wasting, and abdominal pain. Since most ferrets carry H.
mustelae bacteria within their gastrointestinal system it is
important to minimise stress as much as possible in these
animals.

6.2.3. Intake of foreign objects

As mentioned previously, ferrets are very explorative
animals. Rubber toys are favoured by many ferrets. They
pose a great threat, however, as ferrets love to chew on
them and incidentally swallow (smaller) pieces of these
toys (Plant and Lloyd, 2010). Intake of these foreign objects
is most commonly seen in younger (under 2 years of
age) animals. Ingestion of these objects can remain with-
out symptoms. More frequently, however, the following
symptoms can be seen: anorexia, salivation, vomiting,
abdominal discomfort, diarrhoea, and/or melena (black
faeces). In some cases, the foreign objects will pass on
their own, but very frequently they need to be surgi-
cally removed (Brown, 2004; Lennox, 2005). It is therefore
essential that all soft rubbery objects are removed from the
enclosure or room in which the ferret is allowed to roam
around.

Similar problems may be seen in ferrets with a tri-
chobezoar. Just as in cats, ferrets may develop these hair
balls in their stomach which may lead to obstructions
(Moorman-Roest, 1993). Frequent grooming and the use
of cat laxatives are recommended during heavy moult
(Moorman-Roest, 1993).

6.3. Endocrine diseases

Endocrine related diseases are also frequently seen in
ferrets. Hyperoestrogenism, due to persistent oestrus, is
preventable by taking the necessary precautions which will
be discussed later. Adrenal tumours and insulinomas are
considered the most two common endocrine diseases in
ferrets (Schoemaker, 2009). It has been suggested that with
preventive measures the incidence of these diseases could
be decreased, and will be discussed below. Proof for this,
however, does not exist at this moment.

6.3.1. Hyperoestrogenism due to persistent oestrus

As previously mentioned, the ferret is an induced ovu-
lator, which means that they need external stimulation
to ovulate. Other companion animals, which are induced
ovulators include rabbits and cats. In the ferret, a firm
stimulation, in the form of dragging by the scruff of the

neck and mating, is necessary for ovulation (Bibeau et al.,
1991). When ovulation does not occur, these ferrets will
remain in oestrus for a period of 6 months. Besides hav-
ing a swollen vulva during this entire period, oestradiol
levels are elevated. The latter can lead to bone marrow
suppression resulting in a pancytopaenia which is poten-
tially lethal (Martin, 1995). Prolonged hyperoestrogenism
can also lead to alopecia (Chitty, 2009). When ferrets are
housed outdoors, the lack of protective fur may cause prob-
lems in thermoregulation. Proof of the latter, however, has
not been published. The swollen vulva can be irritating to
the jill as in some cases it is so large that it continuously
makes contact with the floor. Minor lesions are sometimes
seen on the surface of the vulva due to rubbing of the vulva
over the floor. Before the pancytopenia becomes life threat-
ening, the loss of red blood cells may contribute to a lack of
energy.

To prevent persistent oestrus, it is mandatory that a
preventive measure is taken in non-breeding jills prior to
the breeding season, which in the Northern hemisphere
starts in March. Some jills which are kept indoors already
come into oestrus in January. Different preventive mea-
sures have been described. Mating jills with a vasectomised
hob has been common practice in Great Britain for many
years. Although mating is a natural behaviour, the act itself
is very stressful for the jill as she will be dragged by her
scruff to every corner of the cage. This method is therefore
not recommended by the authors. Another option is giving
injections with proligestone on a yearly basis. Over the past
years, however, spaying has been considered the method of
choice to prevent oestrus in jills. In recent years, a correla-
tion has been found between spaying and the occurrence of
hyperadrenocorticism in ferrets (Schoemaker et al., 2000).
It is suggested that the increased plasma concentrations
of luteinizing hormone (LH), which occur after neutering,
play an important role in the development of alterations
within the ferret adrenal gland (Schoemaker et al., 2002).
The use of a slow release GnRH implant (Suprelorin®,
Virbac) containing deslorelin, causing decreased plasma
concentrations of LH, has been proposed as an alterna-
tive treatment (Prohaczik et al., 2010), and appears to be
a promising alternative to preventive surgery.

The following ethical question can now be postulated:
“Should ferrets be kept as pets, if surgical or medical inter-
vention (i.e. neutering) is necessary to maintain the welfare
of this animal?” As mentioned before, ferrets are fully
domesticated. Since no wild counterparts exist for this
species, these animals should either be kept as pets or only
allowed for use as research animal or hunting tool. For the
latter purposes, welfare remains important, necessitating
medical intervention to prevent hormonally induced dis-
ease. The application of hormonal implants induces so little
harm, that this form of neutering has already been advo-
cated for use in male ferrets (Vinke et al., 2008a).

6.3.2. Hyperadrenocorticism

Hyperadrenocorticism, also referred to as adrenocorti-
cal disease, is considered to be one of the most common
diseases in ferrets, which was first described by Fox
et al. (1987). The syndrome differs from hyperadrenocor-
ticism in other species, such as humans and dogs, in that
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glucocorticoid excess is much less pronounced in ferrets
(Rosenthal and Peterson, 1996b). Instead, excessive pro-
duction of sex steroids is seen in ferrets (Rosenthal and
Peterson, 1996b). The prevalence of hyperadrenocorticism
in Dutch ferrets was found to be 0.55% (95% confidence
interval: 0.2-1.1%) (Schoemaker et al., 2000). This means
thatatany time 1in 200 ferrets in the Dutch population has
an adrenal tumour. Signs of hyperadrenocorticism in fer-
rets include symmetrical alopecia, vulvar swelling in jills,
recurrence of sexual behaviour after neutering in hobs, uri-
nary blockage in male ferrets due to prostatic enlargement
and cyst formation, and pruritus (Rosenthal et al., 1993).
Welfare issues associated with alopecia and a swollen vulva
have been described under hyperoestrogenism. Hyper sex-
uality results in restlessness within the group. Animals will
start to drag each other by the scruff and attempts at mating
may take place. Squealing may be heard during the drag-
ging of a cage mate. Urinary blockage results in severe loss
of welfare as it is associated with extreme discomfort. In
addition, it is potentially life threatening (Rosenthal and
Peterson, 1996a). Many veterinarians do not associate uri-
nary blockage with an adrenal tumour and primarily focus
on urolithiasis. Adequate knowledge of the veterinarian is
therefore of vital importance to correctly diagnose this con-
dition and to the long term welfare of these animals. Severe
loss of welfare is also caused by the pruritus which is seen
in ferrets with adrenocortical disease. The exact cause of
the pruritus is unknown, and it does not respond to regu-
lar treatment protocols. Addressing the adrenal hormone
production is the only option to alleviate the ferrets of the
itchy sensation (Rosenthal et al., 1993).

As described under hyperoestrogenism, a correlation
has been found between neutering and the occurrence
of adrenocortical tumours (Schoemaker et al., 2000). One
could therefore reason not to neuter hobs.

Castrating hobs, however, does result in increased wel-
fare in the sense of less aggressiveness and more play
behaviour: this was observed in surgically as well in chem-
ically castrated hobs (Vinke et al., 2008a). Since deslorelin
implants (long acting GnRH agonist) have been found to
be a suitable alternative for surgical castration in hobs
(Schoemaker et al., 2008) it can be speculated that these
implants could also be essential in preventing adrenal cor-
tical tumours in ferrets. Further studies are necessary to
prove this hypothesis.

6.3.3. Insulinoma

Insulinomas are small tumours of the pancreatic beta
cells. These micro-adenomas produce an excess of insulin,
resulting in hypoglycaemia (Quesenberry and Rosenthal,
2004). There is an equal distribution of insulinomas among
the sexes and the median age in which ferrets are affected
is 5 years (range 2-8 years).

The severity of symptoms ranges from asymptomatic,
a glazed look in the eyes, lethargy, weight loss, hyper-
salivation, pawing at the mouth, hind leg weakness
(paresis posterior), seizures, coma or even death (Carpenter
et al., 2001). Blood glucose concentrations lower than
3.4mmol/l, after withholding food for 4 h, are considered
diagnostic when ferrets display the previously men-
tioned signs (Quesenberry and Carpenter, 2004). Although

adenocarcinoma of the pancreas have been reported in fer-
rets, the great majority of insulinomas are benign and do
not metastasise (Weiss et al., 1998), although local metas-
tases have been described (Banksetal.,2010). Both surgical,
as well as medical treatment options are available. The
choice of treatment depends on many factors and is greatly
dependent on the choice of the owner.

Hypersalivation and pawing at the mouth are signs of
nausea. Inabilities to walk correctly in combination with
seizures are signs of poor welfare. It is therefore imperative
to prevent these signs as much as possible.

Based on the natural carnivorous diet of mustelids, it
has been suggested that diets high in carbohydrates con-
tribute to the development of insulinoma in ferrets (Finkler,
2004). Diets that are high in protein, high in fat, low in
carbohydrates, and low in fibre are therefore frequently
recommended. Although the theory behind this advice
sounds very plausible, there is no scientific evidence to
back up any claims that these diets indeed would pre-
vent the occurrence of insulinoma in ferrets (Schoemaker,
2009).

6.4. Influenza

Ferrets are highly susceptible to several strains of the
human influenza virus. It is considered the most common
primary cause for respiratory disease in ferrets. Humans
can infect ferrets and vice versa (Orcutt and Malakoff,
2009). This is the reason why ferrets are currently used
in scientific studies on high pathogenic influenza strains
(Belser et al., 2008; Jackson et al., 2009).

Many of the symptoms of influenza are similar to those
of canine distemper (see later) but less severe. Nasal dis-
charge is mucoserous instead of mucopurulent, there is
more sneezing and coughing, and the fever is usually over
before the animal is presented to the veterinarian. Justas in
humans, the infection is self-limiting and usually not fatal
(Bell, 1995). Because of the zoonotic nature of the disease,
owners, veterinarians and/or their staff with minor symp-
toms of influenza should not come close to ferrets or should
wear a mask to prevent the spread of the virus.

6.5. Canine distemper virus infection

Canine distemper is a serious disease in ferrets, which
always ends in the death of the animals. The incidence of
the disease is low due to wide spread vaccination within the
population. Importation of unvaccinated ferrets, however,
has recently led to an outbreak in privately owned Dutch
ferrets. These imported ferrets were introduced to unvac-
cinated Dutch ferrets, which subsequently developed the
disease and died. It is therefore imperative that ferrets are
vaccinated against canine distemper and that importation
of ferrets is only allowed under strict regulation.

Typical signs of a canine distemper infection start with a
mucopurulent nasal discharge, conjunctivitis, severe fever,
and skin lesions (pruritic and erythematous rash under
the chin), followed by neurological signs, such as hyper-
excitability, seizures and coma. Eventually all ferrets die of
the infection.
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Prevention of the illness is possible through vaccination
with a modified live vaccine (Welter et al., 2000).

7. Conclusions

Fundamental knowledge on the behaviour of ferrets can
be derived from studies on feral ferrets’ behaviour and
social organisation. In addition, information can be derived
from knowledge on behaviour of some related species.
Points of interest in ferrets’ behavioural motivations in
relation to pet ferrets’ welfare are their high motivation to
explore and forage at a high activity level, resting and play
opportunities, and natural social organisation with aspects
of interspecies aggression and territoriality. Solutions can
be found in the areas of socialisation, housing, food and
adequate management.

Early life experiences (socialisation) are of the utmost
importance to have a ferret that is able to live without
stress as a pet in a human surrounding, and also to live
in the company of other ferrets. A well balanced activity
program in and outside the cage, the providing of ade-
quate and variable (food) enrichments and comfortable
hiding and resting places, can be helpful in fulfilling ferrets’
behavioural priorities and preventing some behavioural
disorders and problems for the owner. Social matching
should always be carefully done, and the preference for a
solitary life style should sometimes be accepted for some
individuals.

Knowledge of ferret medicine is increasing among
veterinarians. An annual examination of pet ferrets by
veterinarians can aid in the early diagnosis of many
diseases, improving the welfare of ferrets. Referring to
medical issues, the main points of interest for the pet
ferrets’ welfare are nutrition, hyperoestrogenism, hyper-
adrenocorticism, insulinoma and Helicobacter infections
and gastric ulcers. The latter infections appear to be often
associated with the presence of stress in the ferret’s envi-
ronment.

Generally, in conclusion, knowledge of ferrets’
behavioural priorities is poorly described in the liter-
ature and research on ferret behaviour is scarce. This
review could only be compiled with the help of informa-
tion and studies on related species. Specific research on
pet ferrets is urgently needed.
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