Categorising our ‘cats’:
a case for pragmatism
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The genetic dilution of British mammals
such as Polecats and Wildcats through
hybridisation with domesticated species is
a cause for conservation concern. Unless,
that is, there is a more inclusive view that
can be taken.
A dark-furred sinuous form bounds across the
road, lit briefly by the headlights of your car, but
what is it? It could be a Polecat, but could it just as
well be a feral Ferret? Or even a hybrid? What it is
could depend on where you are. In central Wales
or Herefordshire you would be fairly certain that
it was a Polecat, but what about in Perthshire or
Cornwall?
The Polecat is a native mustelid that has
apparently recovered its range steadily over the
last 30–40 years (Birks & Kitchener 1999). From
being confined to Wales and the English border
counties at the start of the last century following
hundreds of years of concerted persecution,

Is this a Scottish Wildcat or a hybrid?
Terry Whittaker/FLPA

the Polecat has bounded back. A combination
of natural recovery and covert reintroductions
has seen it reoccupy large areas of central and
southern England.
But is this a real recovery or is something more
insidious going on? The ancestor of the domestic
Ferret Mustela furo is the Western Polecat M.
putorius, the polecat species to which British
animals belong (and hereafter referred to simply
as the Polecat). This domestication occurred so
recently, perhaps no more than 2,000 years ago,
that there is little genetic difference between the
two (Davison et al. 1999), but externally the
two species may differ considerably in colour,
Ferrets varying from white through cinnamon to
dark brown, like the ancestral Polecat. Another
problem, arising from a close genetic relationship,
is that the two can hybridise readily and produce
fully fertile offspring. Ferrets are frequently kept
as pets and commonly used to hunt Rabbits
Oryctolagus cuniculus, and escapes are inevitable,
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Adult Polecat/Ferret hybrid. Gerard Lacz/FLPA

so the question arises as to whether the new
Polecat populations really are Polecats or whether
they represent feral Ferrets or even hybrids?
Recently, Mafalda Costa and colleagues at
Cardiff and Lisbon Universities examined the
genetic status of putative Polecats from throughout
Britain (Costa et al. 2013). The results showed that,
while Polecats in Wales and the border counties
were still genetically relatively pure, those from
the recolonised areas exhibited moderate levels
of hybridisation with feral Ferrets, perhaps 30%
of individuals showing a trace of Ferret ancestry
in their genetic make-up. Notably, the match
between phenotype (what an animal looks like)
and genotype (its DNA, which betrays its origins)
among these specimens was not good; in other
words, some animals that look like pure Polecats
may have a Ferret genetic element in their ancestry.
Genetic purity
Increasingly our perceptions of some native species
depend on how pure they are. Furthermore, purity
can have important implications for legal protec-

tion, and hence for the value
of individuals in conservationpolicy terms. For example, Polecats are protected to some extent
under the Wildlife and Countryside Act, 1981 (Schedule 6),
which limits the ways in which
these animals may be taken and
killed. So, someone can legally
trap and kill feral Ferrets and
even hybrids, but on occasions
they may be committing an
offence by doing the same to a
Polecat, even though the Ferret
and the Polecat may appear to
be superficially similar. Clearly,
there could be a problem in
enforcing legal protection. We
cannot expect people trapping
legally for pest mustelids to carry
out genetic tests on every animal
which they trap before deciding
whether to kill or release it. We
need a reasonable method of
dealing with this kind of situation and also of ensuring that
we can undertake coherent and
robust conservation actions.
The same problem arises for naturalists and
biological recorders. In order to record and map
true Polecats with confidence, they need access
to a simple, pragmatic method of separating
Polecats from Ferrets and hybrids. A ‘genetic
test’ conducted on each specimen (assuming that
tissue is readily available, which would not be
the case for many records, such as live sightings
or photographic images) would add a new and
expensive dimension to the process of verifying
species identity.
While we are right to be concerned about the
genetic integrity of Polecat populations, we can
draw some comfort from the apparently very
poor viability of feral Ferret populations in mainland Britain in comparison with those on islands,
where Ferrets seem to thrive in the absence of
competition from other carnivores. In contrast,
feral domestic Cats Felis catus are everywhere and
they are able, where food is sufficiently abundant,
to live communally in similar social groups to the
prides of Lions Panthera leo. This is very bad news
for the Scottish Wildcat F. silvestris, an iconic and
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vulnerable species with a very
poor conservation status, which
is confined currently to Scotland
north of the central belt running
between Edinburgh and Glasgow. After centuries of population extirpation and decline
throughout mainland Britain,
during the twentieth century the
remaining and increasing population of Scottish Wildcats seems
to have become increasingly
hybridised with feral domestic Cats, so that today there is
mostly a highly variable hybrid
swarm (Beaumont et al. 2001; Could hybridisation once have been the salvation of the Polar Bear?
Macdonald et al. 2010). Current Matthias Breiter/Minden Pictures/FLPA
estimates suggest that perhaps
only a few hundred pure Wildcats survive; some typical phenotype which we see today. Indeed,
have even claimed that there are only 35 left or the shooting of hybrid Grizzly × Polar Bears
that the species is extinct. Whatever the current in the Canadian Arctic today may actually be
total, the Scottish Wildcat must be considered detrimental to the future survival of the Polar Bear
Critically Endangered. The launch of the Scot- as a result of human-induced climate change.
tish Wildcat Conservation Action Plan (http://bit.
ly/1n31abf) in September 2013 offers some hope Saving the hybrids
that a comprehensive strategy can be implemented Some classic endangered species that have been
to reverse the fortunes of the Wildcat, but even this saved through costly and continuing breeding
plan admits that it may be possible to conserve programmes in captivity are, in fact, hybrids.
only a population of Wildcats that may include One of the ancestors of the current population of
some level of genetic introgression from domestic Przewalski’s Horse Equus ferus przewalskii was
Cats. But does this matter?
a domestic mare, Equus caballus, and yet from
Hybridisation occurs very commonly between the external appearance and behaviour of Przemany species, and some species have undoubtedly walski’s Horse it would be hard to see evidence
arisen through hybridisation, so that it is of this today, so diluted are the ancestral mare’s
increasingly seen as important in evolutionary genes within the population (Bouman & Bouman
studies and speciation. For example, the Polar 1994). Even when strange traits, such as a floppy
Bear Ursus maritimus, shares its mitochondrial mane or a fox coat colour, turn up in individual
DNA with that of the Brown Bear U. arctos from wild horses, it may be hard to determine whether
Eurasia, indicating a past hybridisation event these are due to the domestic ancestor or a degree
which has affected all of today’s Polar Bears, but it of inbreeding resulting in the expression of natural
has not stopped them from being Polar Bears both mutations within the population.
morphologically and ecologically. It seems likely
The American Bison Bison bison is another
that, during a previous interglacial or warm period species that has been affected by introgression
when polar ice caps were at a minimum, Polar with domestic Cattle Bos taurus when the populaBears would have been stranded on land rather tion must have been close to its minimum at the
than roaming the pack ice and would inevitably end of the nineteenth century and perhaps during
have come into contact with northward-moving its subsequent population recovery (Halbert &
Brown Bears (Doupë et al. 2007; Kitchener 2010; Derr 2007; Hedrick 2009). Again, the phenotype
Miller et al. 2012). Perhaps hybridisation was the of the Bison remains largely unaffected by this
only way in which the Polar Bear could survive genetic pollution, except for a reduction in body
until colder conditions selected rapidly for the size in some herds, although there are attempts to
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breed as many pure Bison as possible. The Amur
Leopard Panthera pardus orientalis is a Critically
Endangered subspecies found only in the Russian
Far East, where no more than about 40 animals
survive. There are far more in captivity, but the
ancestry of most has been affected by one founder
from Berlin Zoo which was not an Amur Leopard (O’Brien & Johnson 2005). Despite this, there
are plans to reintroduce captive Amur Leopards
to Russia in order to genetically reinforce the wild
population, which could otherwise suffer the ill
effects of inbreeding and become extinct.
So, where does that leave the Polecat and the
Wildcat? How can we have effective conservation
action and legal protection if any individual may
have an element of domestic ancestry? We think
that several factors must be considered when
developing pragmatic and effective approaches to
species conservation in the face of hybridisation.
First, how closely related to each other are the
hybridising species? In the case of the Polecat
and Ferret, the divergence between the two has
been at most about 2,000 years, after Polecat
domestication occurred probably somewhere in
southern Europe within the Rabbit’s native range,
so that, despite differences in coloration due to
artificial (or even incidental) selection, the two
remain very similar.
In the case of the Wildcat and domestic Cat, the
relationship is much more distant. Domestic Cats
originated from African Wildcats Felis silvestris
lybica from North Africa and/or Mesopotamia,
which, according to genetic evidence, diverged
from the European Wildcat F. s. silvestris about
The African Wildcat, ancestor of the domestic cat.
Michael Krabs/Imagebroker/FLPA

230,000 years ago (Driscoll et al. 2007). African
Wildcats are adapted to very different ecological
conditions from those in which European Wildcats
thrive, and so hybridisation would be expected to
have much more impact on the co-adapted gene
complexes that have been selected for to promote
the survival of local populations in their particular
climatic and ecological situations.
The second factor is behaviour, and particularly
its influence upon the ability of individuals to
compete and survive in the wild. Ferrets are
hamstrung by the process of domestication
(ferreting involves the Ferret causing the quarry
to bolt, rather than catching it), which reduced
their predatory and survival skills and left them
unable to compete successfully against their wild
ancestors. In contrast, Cat domestication preserved
the species’ rodent-catching skills, enabling
feral individuals to survive and compete more
effectively with Wildcats. In both cases, juvenile
dispersal patterns may increase the likelihood of
hybridisation. As Polecat and Wildcat populations
recovered and expanded after the First World
War, the fact that young males tended to disperse
greater distances than females meant that they
frequently arrived in places where only female
domestic or feral individuals were available with
which to mate.
The third factor is time. Perhaps we are
witnessing different stages in a hybridisation event
in each species. In a modern context, Wildcats
have been hybridising with domestic Cats (and
hybrids) for more than 100 years, but in the case
of Polecats hybridisation may have been occurring
in England for perhaps only 40–50 years. Fast
forward another 50 years, and will we be equally
concerned about the imminent
genetic extinction of the
Polecat as we are currently with
that of the Scottish Wildcat?
There is some evidence from
examination of museum skins
that the typical Wildcat coat
markings did not start to break
down as a result of hybridisation
until the 1940s or 1950s, which
is 20–30 years after their
recovery began, so perhaps we
are at the beginning of a similar
pattern of introgression with the
Polecat.
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Captive Polecat showing winter coat. Mike Lane/FLPA

The fourth factor is persecution. Normally, as
the Wildcat population recovered, one might have
expected this to reduce hybridisation locally and
the domestic effect would be genetically diluted
over time as the population was reinforced by
more Wildcats. This certainly seems to be the case
in some areas of continental Europe. Continued
persecution, however, particularly in eastern
Scotland, where high population densities of
Wildcats would be expected owing to high Rabbit
numbers, would have destabilised the normal
social situation among Wildcats and created
vacancies in the Wildcat population that were
filled by feral domestics. Moreover, once the
hybrids were thriving without competition from
more Wildcats, most subsequent hybridisation
probably occurred between hybrids and Wildcats.
In contrast, the Polecat was a forgotten species
once it had been eradicated for decades, if not a
hundred years or more, from some areas. Once
it began to recover, it was some time before
people realised that the Polecat was back and
this probably allowed local populations to
re-establish with little negative impact from
hybridisation. In addition, covert reintroductions
ahead of the naturally colonising front artificially
increased Polecat population densities, so that
opportunities for hybridisation with feral Ferrets

were much reduced.
The final factor involves impact on phenotype.
Although
there
has
undoubtedly
been
hybridisation between Polecats and Ferrets in
the wild in Britain, it is much harder to see the
consequence of this in individuals. Pale coloration
and the development of a throat patch are clear
indicators of hybridisation in a Polecat, but
wild-type genes in Polecats are dominant over
the domestic mutations and these Ferret features
are therefore expressed much more rarely and
inconstantly, as indicated by the genotype/
phenotype mismatch revealed by Mafalda
Costa and her colleagues (Costa et al. 2013).
Consequently, specimens with the ‘true Polecat’
phenotype are numerically dominant across the
species’ main range in England and Wales, most
county populations comprising >80% individuals
with no phenotypic evidence of hybridisation.
Combined with their superior competitive
ability, Polecats are likely to swamp most of the
Ferret genetic influences, especially if the local
populations are not persecuted or affected by
major future infusions of Ferrets. This may leave
a genetic signature of past hybridisation within
the population, but it may not have an impact on
phenotype, behaviour and ecology. Sadly, this is
not the case for the Wildcat, whose phenotype is
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of their respective species. This will have important
consequences for legal protection because, even
if reliable genetic tests are available, it may not
be possible or even helpful to rely on a genetic
definition of a Polecat or a Wildcat, but instead a
phenotypic test would be applied or would need
to take precedence. We would have to be certain,
however, that in most cases there was a high
correlation between genetics and morphology,
while accepting that some individuals with wildtype morphology may conceal an element of more
or less recent domestic ancestry.
The way forward
This view of how to treat some hybrids should
So, what do we do in terms of practical conser- not be seen as a lack of concern about introgressive
caused
by
anthropogenic
vation of both species? Do we strive to preserve hybridisation
only pure Polecats and pure Wildcats wherever introductions of non-native species, which could
we can and dismiss the rest? For Polecats, this ultimately lead to the extinction of iconic native
would mean ignoring their successful comeback species. We believe that effective conservation
in most of England. For the Wildcat, it may mean action, such as the Scottish Wildcat Conservation
that we are not far from oblivion for this native Action Plan, is vital to prevent the genetic extinction
species, so that other, more drastic conservation of the Wildcat, and that precedence should be
approaches may be required, such as transloca- given to pure individuals and populations, and to
tion from mainland Europe either to reinforce or promoting their survival and recovery whenever
possible. Indeed, even if Polecats do not appear
to replace native Wildcats.
Nevertheless, we believe that the situation may to be threatened by introgression, we still need to
not be so bleak. The fact that both species have monitor both the genotype and the phenotype of
borrowed some genes from a domestic species does populations throughout their range in order to
not necessarily mean that they should be excluded understand whether it could become a threat in the
from conservation action or legal protection. If future. We do, however, recognise that species may
their phenotype and behaviour are unaffected be ‘fuzzy around the edges’, so that hybridisation
and they are behaving ecologically in the same does occur. Therefore, we have to be pragmatic
way as a genetically pure equivalent, we should, both in the implementation of legal protection
pragmatically, accept them as ‘honorary’ members and in conservation action in order to conserve
future populations effectively.
Recent camera trapping in Scotland has revealed a few wildcats that
We should not take lightly the
look pure. Kerry Kilshaw/WildCRU
problems of formulating the
effective legal protection for
the hybrids which we want,
but which does not hinder our
ability to remove genetically
and phenotypically undesirable
individuals if we need to; others
have been grappling with these
problems elsewhere, with no firm
solutions as yet (Allendorf et al.
2001; Haig & Allendorf 2006).
So, our recommendation is for
the implementation of a robust,
phenotype-based approach to
identifying Polecats and Wildcats,
backed up with genetic tests
especially sensitive to hybridisation with domestic
Cats. Presently, the only reliable way of identifying
Wildcats is from seven key pelage-character scores
(Kitchener et al. 2005), although one or more
genetic tests are, it is hoped, only a short way off
development. Such is the degree of introgression
in Scotland that it is difficult today to find
Wildcats with a typical pelage pattern, although
recent camera trapping has identified Cats with
potentially good phenotypes from west to east,
which provides some hope for the future.
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in cases when phenotype cannot be determined,
as, for example, when a carcass is too decayed or
only a body part, hair or scat sample is available.
Indeed, robust genetic tests may also be possible,
and desirable, if a sufficiently strong correlation can
be found between typical phenotype and a suite of
genetic markers, accepting that a proportion of such
markers would acceptably identify a Polecat or
Wildcat, where the typical phenotype is unaffected.
Phenotypic criteria based on coat markings and
coloration have been developed for both species
(Kitchener 2002; Kitchener et al. 2005), and in
the case of the Wildcat these have been shown to
be reliable both within Britain and in continental
Europe. In other words, if it looks exactly like a
Polecat or a Wildcat, it probably is one!
What we now urgently need, especially for the
Wildcat, is to open up this debate and to seek better
data from the wild on the patterns of phenotypic
and genetic variation of local populations, which
would enable us to make better conservationbased management decisions in the future. Scotland
without its Wildcat would be unthinkable.
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