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Executive summary

This document sets out Natural England’s view on Favourable Conservation Status for
Pine Marten in England.

Favourable Conservation Status is the minimum threshold at which we can be confident
that the species is thriving in England and is expected to continue to thrive sustainably in
the future.

This definition has been produced following the Natural England approach to defining
Favourable Conservation Status described in the guidance document Defining Favourable
Conservation Status in England.

Section 1 of this document describes the species covered by this definition and its
ecosystem context.

Section 2 specifies the units used to describe the three Favourable Conservation Status
parameters. These are:

Natural range and distribution (where the species occurs).
Population (how many there are of the species).
The extent and quality of habitat supporting the species population.

Section 3 outlines the evidence considered when developing the definition. This definition
is based on the best available evidence on the ecology of Pine Marten. The evidence
covers the current situation, historical changes and possible future changes.

Section 4 sets out the conclusions on the favourable values, that is the value for each of
the three parameters when the species has achieved Favourable Conservation Status.

This document does not include any action planning, or describe actions, to achieve or
maintain Favourable Conservation Status. These will be presented separately, for
example within strategy documents.

Summary definition of Favourable Conservation Status

The Pine Marten is primarily a forest and woodland species, favouring structurally diverse
habitats. It will also use a variety of other habitats, such as scrub and hedgerows, for
connectivity and foraging. It dens in tree cavities, branches, squirrel dreys, bird nests, as
well as among tree roots, rocks and built structures. Primarily carnivorous, its’ diet is varied
and includes small mammals, birds and their eggs, amphibians, invertebrates, fruits and
fungi. It is a solitary, mostly nocturnal and crepuscular, species.

The Pine Marten was once widespread across Britain but, by the early 20t century,
populations had declined significantly, and the species could only be found in the far
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northwest of Scotland and in small, isolated areas of upland northern England and Wales.
The decline has been attributed to the combined effects of the loss of suitable woodland
habitat and targeted persecution, which intensified throughout the 19t century. Following
legal protection in the 1980s, the Pine Marten population in Scotland increased and
expanded southwards and eastwards to occupy its former range, likely assisted by
authorised and unauthorised translocations and releases.

Although Pine Martens were occasionally recorded in the north of England during the 20t
century, there is no evidence of the presence there of a viable population. However, they
are now re-colonising parts of Northumberland and Cumbria from the Scottish borders.
The scale of any potential re-colonisation will be dependent on the availability and
connectivity of suitable habitat, low natural mortality and a lack of persecution. In addition,
breeding populations have been established in Wales and the Forest of Dean/Wye Valley,
Gloucestershire from translocations from Scottish populations. Small numbers of Pine
Martens of unknown origin are also at large (and may even be breeding) in Hampshire and
Shropshire.

Favourable Conservation Status for Pine Martens in England will be achieved when the
species occupies suitable habitat over its historical range, as well as when Pine Marten
density within those habitats is maintained through natural population dynamics.

Favourable Conservation Status for Pine Martens would be achieved when the population
reaches an estimated 9,600 (6,400 — 25,600) individuals. Favourable Conservation Status
requires that these are in close enough proximity to other populations, with sufficient
connectivity at the landscape scale for gene flow to be maintained in the long term.

Table 1 Confidence levels for the favourable values. © Natural England 2025; This table is
published under the Non-Commercial Government Licence v2.0 for public sector information.

Favourable Favourable value Confidence in the
Conservation favourable value
Status parameter

Range and 1,357 hectads (103,340 km? )

distribution High

Population 9,600 individuals (6,400-25,600)

Supporting habitat | 32,000 km? (17,000-32,000 km?

As of December 2025, based on a comparison of the favourable values with the current
values, Pine Marten is not in Favourable Conservation Status. Note, this conclusion is
based solely on the information within this document and not on a formal assessment of
status nor on focused and/or comprehensive monitoring of status.
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About the Defining Favourable
Conservation Status project

Natural England’s Defining Favourable Conservation Status (DFCS) project is defining the
minimum threshold at which habitats and species in England can be considered to be
thriving. Our Favourable Conservation Status (FCS) definitions are based on ecological
evidence and the expertise of specialists.

Through setting our ambition and aspiration for species and habitats, our definitions will
inform decision making and actions to achieve and sustain thriving wildlife.

Our Definitions will be embedded into delivery of the UK government’s Environmental
Improvement Plan, through the Nature Recovery Network, biodiversity net gain and
environmental land management schemes.

Conservation bodies will use them to inform their work, including management planning for
the land they own. Businesses will have a clear understanding of how their work impacts
nature recovery and how they can help contribute to achieving thriving nature.

By considering the evidence for FCS, decisions will be more confident and strategic, with
an understanding of their contribution to, or impact on, the national ambition.
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1. Species definition and ecosystem
context

1.1 Species definition

S1357 European Pine Marten Martes martes

1.2 Species status

Red list status

An assessment of the risk of extinction.

Global: Least Concern Source: IUCN Red List
www.iucnredlist.org/species/12848/45199169 accessed 3/11/2022

European: Least Concern Source: IUCN Red List
www.iucnredlist.org/species/12848/3390269 accessed 3/11/2022

GB: Least Concern (Mathews and Harrower 2020)
England: Critically Endangered (Mathews and Harrower 2020)
Conservation status

Under the Natural Environment and Rural Communities Act (2006), Pine Marten is a
species of principal importance in England. Section 41 of the NERC Act (2006) require
that species listed as being of principal importance for the purpose of conserving
biodiversity need to be taken into consideration by a public body when performing any of
its functions with a view to conserving biodiversity.

1.3 Life cycle

Pine Martens can potentially live for a relatively long time - around ten years in the wild,
and up to twenty years in captivity (Birks 2017). Males reach sexual maturity at three years
old, so have a prolonged sub-adult phase, whilst females are sexually mature by
approximately eighteen months and can mate in their second summer. Mating typically
occurs between June and August when females have weaned their semi-dependent
young. During this time adult males range widely searching for females. Litter sizes are
typically small, averaging two to three kits, and litter sizes are positively correlated with the
abundance of small mammal prey; in years of peak field vole numbers in Scotland, and
mast years in the Netherlands (which equates to wood mouse abundance), larger Pine
Marten litters are recorded (Birks 2017; Kleef and Wisjman 2015). The Pine Martens’
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inability to reproduce quickly means that they lack the ability to compensate for elevated
rates of mortality.

Pine Martens exhibit embryonic diapause, where there is a significant delay between
mating and pregnancy. For the Pine Marten, this constitutes an extended period of
approximately 230 days following fertilisation of the egg where the blastocyst is held in
stasis, preventing development. In the late winter (between mid-January and mid-March)
the blastocyst implants into the uterine wall and begins to develop. It is thought that the
numbers of blastocysts that progress to development is dependent on the female’s body
condition (Renfree and Fenelon 2017). If resources are plentiful and the mother is well
nourished, she has the resources to develop more young. If she is not, then not all the
blastocysts will develop, or the pregnancy might be entirely aborted, saving the female a
significant energetic cost which could endanger her own survival.

Once pregnancy starts to develop the gestation period is thirty days. Most young are born
between mid-March and mid-April. Kits at birth weigh approximately thirty grams, are blind,
and sparsely covered with a layer of fine fur. They are entirely reliant on their mother for
sustenance and warmth, and in the first few days the mother will hardly leave the den. By
six weeks old the kits’ eyes are open, they have a woolly brown coat and their bib (the
distinctive paler throat and chest patch from which individuals can be identified) is
apparent, and by the end of May the kits tend to be quite active. Females will move their
kits multiple times before the kits are weaned, though generally not within the first six
weeks, and therefore require a range of suitable den sites within their home range.

Most kits are weaned by mid-summer, allowing the female to leave them for prolonged
periods (though they often accompany her at this stage), and, in mid-summer, seek a
mate. The kits reach adult size by six to eight months but continue to associate with their
mother and siblings throughout the winter and into early spring. Dispersal occurs when
young Pine Martens leave their mother’s territory and try to establish their own, typically
within a few kilometres of their parents. The main period for juvenile dispersal is between
mid-February and mid-March when they are approximately eleven months old (Birks
2017). In the Netherlands this was found to coincide with hormonal changes in the kit's
mother that induces a ‘false heat’; the appearance of oestrus but without the ability to
conceive. This hormonal change results in increased intra-sexual aggression, which can
result in juvenile females being driven out of their mothers’ territories (Helldin and
Lindstrom 1995).

1.4 Supporting habitat

Pine Martens are considered a forest specialist and use both coniferous and deciduous
woodland. In some regions, they show preference for old-growth forests and the structural
elements within them (Brainerd 1990; Halliwell 1997). In others, they occupy managed,
commercial plantations (O’Mahony 2014; Croose and others 2016), fragmented forests
(Mergey and others 2011, 2012; Pereboom and others 2008) and non-forested habitats
such as scrub and heath (Twining and others 2020). Woodland edges and hedgerows
may also be used for foraging (Pereboom and others 2008). Initial levels of forest
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fragmentation coincide with an initial increase in Pine Marten population densities,
associated with an increase in consumption of small mammals, but population densities
begin to decrease once fragmentation passes a certain threshold (Caryl and others
2012a).

Within forests, Pine Martens use areas of scrub and tussock grassland, which likely
provide access to small mammal prey (Caryl and others 2012a). Fruiting shrubs and trees
are important features for Pine Martens, particularly bilberry and rowan, which dominate
their diet in the autumn (Caryl and others 2012b). Riparian corridors have been highlighted
as important connective habitat for Pine Marten populations, providing safe cover from
predators when dispersing through the landscape (Baliestrieri and others 2014). Pine
Martens generally avoid open tree-less habitats such as moorland, agricultural land and
parkland (Balharry 1993; Brainerd and Rolstad 2012; Caryl and others 2012a; Twining and
others 2020), likely to reduce risk of predation by Foxes.

In some circumstances, Pine Martens will utilise open areas if they provide sufficient 3-
dimensional structure as protective cover (for example, regenerating clear-fells and brash,
rock fields and dense shrubs). In Scotland, it has been shown that ‘matrix’ habitat can be
important in supplementing the Pine Marten’s home range. This is habitat outside of
forests where there is protective cover on the ground and overhead (such as dense gorse
thickets, rhododendron and willow scrub), providing connectivity, foraging opportunities
and safe denning sites, including natal sites (Caryl and others 2012a, b). Pine Martens in
Ireland, where forest cover is the lowest in Europe, utilise non-forested habitats with good
ground cover such as the rocky landscape with extensive hazel scrub of the Burren, in Co.
Clare (Birks 2017).

Pine Martens preferentially use above-ground den sites for resting and breeding, such as
tree cavities, old bird nests, squirrel dreys, up-turned root plates, windthrow, owl boxes,
and purpose-built Pine Marten den boxes (Birks and others 2005). They will also den in
crevices in rocks and cliffs, stone walls, burrows and buildings (generally roof spaces)
(Birks and others 2005; Twining and others 2020).

1.5 Ecosystem context

Pine Martens are members of the Mustelidae. The species has a wide distribution in the
west and central Palaearctic, occurring throughout most of Europe, Asia Minor, northern
Iran, the Caucasus, and in westernmost parts of Asian Russia (Western Siberia). The Pine
Marten is widespread in continental Europe, with the exception of most of Iberia and
Greece, and parts of Belgium and the Netherlands. It is found on the Mediterranean
islands of Corsica, Sardinia, and Sicily and was introduced historically to the Balearics.
Britain and Ireland are on the western edge of the Pine Marten’s global range.

Pine Martens occupy a semi arboreal niche associated with woodland and other types of
three dimensionally complex habitat and have evolved physical and behavioural
adaptations for exploiting these environments. Like the other mustelids, Pine Martens are
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carnivores. They are highly omnivorous however, targeting what is seasonally abundant
and easy to access.

Like most solitary carnivores, Pine Martens are territorial. They exhibit intra-sexual
competition, where animals actively exclude those of the same sex but tolerate an overlap
in their home range with members of the opposite sex. Typically, males have larger
territories than females, between one and a half and three times the size. A single male’s
territory may overlap those of multiple females, to enable them to access as many females
as possible to maximise their reproductive success. There is great variation in the mean
home range size of Pine Martens in Britain, linked to habitat quality and food availability.
Better habitat provides a greater abundance and diversity of resources, so individuals can
acquire what they need across a smaller area compared to those living in poorer quality
habitat. The mean home range size recorded for Pine Martens in upland conifer forest in
Scotland averaged 33km? for males and 11km? for females, whereas in lowland mixed
forest, home range size can be as small as 3km? for males and less than 1km? for females
(Caryl 2012a).

Space use within the home range fluctuates seasonally for both sexes, being larger in the
summer and much reduced in the winter (Zalewski 2000). Pine Martens also exhibit
seasonal variation in their activity patterns, being more active in the summer, when they
are increasingly diurnal (active in daylight), compared to winter when they are almost
strictly nocturnal.

The most important constituent of the diet for Pine Martens in Britain is small mammals,
with a strong preference shown for Short-tailed Field Voles, Microtus agrestis, which are
preferentially targeted despite often being present at lower abundance than Bank Voles
and Wood Mice (Caryl 2008). Small mammals and birds are important throughout the
year, whilst fruit makes up a large proportion of the diet in the summer and autumn.

The main competitor and predator of Pine Martens throughout their range is the Red Fox
Vulpes vulpes, another medium sized generalist predator. Both species are omnivorous
and opportunistic but have a shared preference for small mammals, particularly Microtus
voles (Sidorovich and others 2009), which brings them into direct competition. There are
no published data on Pine Marten mortality rates as a result of fox predation but there is
evidence from Scandinavia to suggest that predation of Pine Martens by Foxes has the
potential to suppress the marten population (Lindstrom and others 1995). Other predators
include Golden Eagles and other large raptors.

2. Units

2.1 Natural range and distribution

Hectads (10km x 10 km squares)
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2.2 Population

Number of adult individuals

2.3 Habitat for the species

km?

3. Evidence

All blocks of evidence are assigned one of three confidence levels (High, Moderate, Low),
based on the quality of the evidence, its applicability and the level of agreement.

The matrix in Figure 1 is used to assess the confidence level assigned to blocks of
evidence. White = High confidence; Light blue = Moderate confidence and Dark blue =
Low confidence.

Limited evidence Medium evidence Robust evidence
Strong agreement Strong agreement Strong agreement
Limited evidence Medium evidence Robust evidence
Medium agreement Medium agreement Medium agreement

Limited evidence Medium evidence Robust evidence

Weak agreement Weak agreement Weak agreement

Figure 1 Matrix used to assign confidence to blocks of evidence © Mastrandrea and others 2010.
Quality of evidence is defined as follows:

¢ Robust evidence is that which has been reported in peer-reviewed literature, or
other reputable literature, from well-designed experiments, surveys or inventories
that shows signs of being applicable generally.

e Medium evidence is that reported from well-designed experiments, surveys or
inventories but from only one or a small number of sites, with uncertainty over its
more general applicability, or is correlational or circumstantial evidence.

¢ Limited evidence includes ‘expert opinion’, based on knowledge of ecological
factors that plausibly suggest an effect, but there is no circumstantial or direct
evidence available.

Agreement is defined as follows:
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e Strong agreement is consensus across the literature and amongst those with
expertise on the habitat or species.

e Medium agreement is common consensus across the literature and amongst
experts but there are some differing papers or reports and/or some differences of
opinion.

e Weak agreement is little consensus across the literature and amongst experts and,
possibly, many different findings and/or opinions.

3.1 Current situation

Natural range and distribution

In England, Pine Martens are mostly distributed along the borders with Scotland and
Wales (Figure 2).

In northern England, they are slowly recolonising Northumberland and northern Cumbria
by spreading over the border from southern Scotland. Pine Martens were reintroduced to
the Forest of Dean and Wye Valley, Gloucestershire, with the translocation of 35 Pine
Martens from Scotland in 2019 and 2021. This population is now established, and some
individuals have spread into adjacent Herefordshire and south-east Wales. There are also
distinct populations of Pine Martens in Shropshire as well as Hampshire. The provenance
of these is not known but they likely result from earlier, unpublicised releases or escapes.

There is also an increasing frequency of Pine Marten records from parts of England which
are a considerable distance from established populations; for example, Norfolk, Cornwall
and Devon. These animals almost certainly originate from covert releases and escapes,
and there is no evidence that these counties have established populations.

Furthermore, Figure 2 does not depict additional 2025 records from Devon and South
Cumbiria, as there have been recent reintroductions in those areas and populations have
yet to establish.

There are records of Pine Martens from approximately 150 - 190 hectads in England
(Mathews and others 2018, MacPherson and Wright 2021), mainly bordering with
Scotland and Wales, and the extent of occurrence has been estimated at 12,400 km?
(Mathews and others 2018).

Figure 2 depicts the range of the Pine Martens in Britain. As the maps are intended to
show overall presence data and distribution, specific reintroduction locations are not
shown.
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Figure 2: a. Range of the Pine Marten in Britain based on presence data collected between 1995
and 2016 published by Mathews and others (2018) © Fiona Mathews 2025; Figure 2: b. Pine
Marten distribution published by MacPherson and Wright (2021) using a 10km buffer around
records (excluding isolated records) dating up to 2020. © Natural England 2025. Map 2b. is
published under the Open Government Licence v3.0 for public sector information.

Confidence: High

Population

Based on population viability analyses (Frankham and others 2014), the minimum viable
local population size for Pine Martens is at least 30-40 animals. The Pine Marten
population size in Britain in 2018 was estimated by Mathews and others (2018) to be
3,700 (1,600 — 8,900), comprising 39 individuals in Wales and the rest of the population in
Scotland. However, the authors acknowledged that occupancy data for Pine Martens is
lacking, and the population size may be an overestimate (Mathews and others 2018). No
established populations had been recorded in England at this time and therefore
population estimates were not made.

The reintroduced Pine Marten population in the Forest of Dean, originating from a founder
population of 35, is thought likely to have increased to between 50 and 70 individuals by
2022. Monitoring of Pine Martens in Northumberland and Cumbria between 2017 and
2020 resulted in over 50 Marten records, but there is currently no population size estimate
for this area (VWT n.d. unpublished data). The size of the Pine Marten populations in
Shropshire and Hampshire are unknown, but recent evidence of breeding in the
Shropshire population would suggest that the population is increasing and has probably
now been augmented by dispersing individuals from the expanding Welsh population.
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There are further sporadic records of Pine Marten from other parts of England. In the
North York Moors and Cumbria, individual Pine Martens recorded are likely to be long
distance dispersers from the recently colonised counties further north. Camera traps have
been useful in capturing records, such as 2022 evidence of isolated animals breeding in
the New Forest (HIWWT 2023). Anecdotal reports of a small number of unofficial
translocations from Scotland to Shropshire were confirmed by camera trap records from
July 2015. It is highly likely that dispersing animals from the expanding Pine Marten
populations in Wales and Gloucestershire are now augmenting the numbers in Shropshire.

Overall, it is estimated that the Pine Marten population in England now consists of 100-200
individuals. Pine Marten populations now establishing in England are generally connected,
or are in close proximity, to larger populations, adding to their resilience. For example,
populations in Southern Scotland and Wales have dispersed to Northern England and the
Welsh borders.

Confidence: Moderate

Habitat for the species

As of March 2022, woodland cover in England totalled 1,323,000 hectares (10% of the
land area). This comprised 343,000 hectares of coniferous woodland, and 980,000
hectares of broadleaved woodland (Forest Research 2022a). However, not all woodland is
suitable habitat for Pine Martens. Small and/or isolated areas of woodland are of little use.
Pine Martens require a relatively high proportion of woodland cover within their large home
range and for a minimum viable population to occur. This needs to be replicated at a
sufficient scale to accommodate a number of near-contiguous home ranges.

Habitat suitability modelling performed by MacPherson and Wright (2021) suggests that
there is 17,000 — 32,000 km? of suitable Pine Marten habitat currently available in
England, with much of it unoccupied as a result of a variety of factors such as past and
continuing persecution. The model included a variety of habitat variables: arable, coastal,
heathland, rough and improved grassland, pasture, scrub, urban, water road density and
the amount of road traffic. Woodland included broadleaved, mixed and coniferous
(MacPherson and Wright 2021). Suitable habitat was characterised primarily by high
woodland cover and low arable, pasture and urban cover. Modelling may be biased as the
presence of Pine Martens is strongly associated with low road traffic (1km scale) and high
coniferous woodland cover.

These models were run at a 1 km resolution and the 10t percentile threshold was used to
estimate the amount of habitat available in England. The proportion of conifers within the
modelled suitable habitat is 12%, 2,019km?. If the 12% proportion of conifers is subtracted
from suitable Pine Marten habitat in England (100-12 = 88% of 17,0000 — 32,000 km2),
then the estimate of habitat currently available would be 14,960 — 28,160 km2.
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However, the conifer woodland included in the modelling is offset against the projected
creation of semi-natural lowland mixed deciduous woodland and other suitable habitats so
the estimate of the amount of suitable habitat required is left unadjusted.

Confidence: Moderate

3.2 Historical variation in the above parameters

Natural range and distribution

The Pine Marten was historically widespread and numerous in Britain (Langley and Yalden
1977), having colonised from a European refugium after the last glaciation (Davison and
others 2001).

The Pine Marten population declined significantly during the 18" and 19t centuries and
the species became rare in most of England during 1800-1850. It was believed to have
become extinct in all of southern and central England by 1900 (Langley and Yalden 1977).
By 1915, the only English counties where Pine Martens were likely still present were
Yorkshire, Northumberland and Cumbria (Langley and Yalden 1977). Pine Martens
remained absent from most of England during the 20" century. A survey completed in
1987-1988 concluded that they were still present at very low densities in four areas:
Northumberland/Eastern Cumbria/Durham; North Yorkshire; Cumbria/Lancashire; and
West and South Yorkshire (Strachan and others 1996). Further records indicated that they
were still present in these areas in low numbers at the end of the 20" century and into the
early 2000s (Birks and Messenger 2010). There were also unequivocal records of Pine
Martens in Staffordshire, Derbyshire, Worcestershire and Hampshire in the early 2000s
(Birks & Messenger 2010).

Genetic studies suggest that Pine Marten populations in England and Wales may have
become extinct in the mid-20™ century and been replaced by animals that have been
covertly released or translocated, or which have escaped from captivity (Jordan and others
2012). This includes records of some Pine Martens with haplotypes, DNA variants along a
single chromosome that tend to be inherited together (NHGRI 2023), originating from
continental Europe. There were also two records of individuals from northern England
which showed evidence of introgression with American Martens Martes americana (Jordan
and others 2012). Other records of Pine Martens in southern England, in areas a
significant distance from known populations, were also likely escapees from captive
collections or deliberate, covert releases (Birks and Messenger 2010; VWT n.d.
unpublished data).

Despite the persistence of Pine Marten records in some areas of England, there was no
evidence of a natural recovery of Pine Martens in England during the 20" century, unlike
that which occurred in Scotland.

Confidence: Moderate
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Population

The Pine Marten was probably the second commonest carnivore in Britain during the
Mesolithic period when there was likely greater woodland and scrub cover than today, with
an estimated population of 147,474 individuals (Maroo and Yalden 2000). However, there
are uncertainties around this figure. By the early 20th century, when the population had
declined to its lowest point, it was estimated to comprise 1,500 individuals in Scotland, no
more than 400 individuals in England and 100 individuals in Wales (Langley and Yalden
1977; Birks and Messenger 2010). No further population estimates were produced during
the 20" century.

Confidence: Low

Habitat for the species

In the Mesolithic, stable woodland cover was established across Britain (Maroo and
Yalden 2000), and would have provided optimal conditions for the Pine Marten as a
woodland specialist. In the Neolithic, woodland was cleared by humans for agriculture,
which would have hugely reduced the amount of habitat available for Pine Martens and
was likely the initial driver of the decline of the species. Between the 18" and 19t
centuries, Pine Marten were being heavily persecuted. By 1900, the habitat they relied on
was in decline with 95% of woodland cover in Britain removed (Forestry England n.d.). In
2022, woodland cover in England had doubled to 10% (Forest Research 2022a).

Confidence: Moderate

3.3 The future for the species and its conservation

The main pressures and threats to Pine Marten recovery remain the same as those
characterised in the most recent Article 17 report (JNCC 2019). Each is assessed as high
(H), medium (M) or low (L). These are the loss and alteration of woodland through forestry
practice and management, specifically woodland clearance (H), the practice of clear-felling
(H), removal of dead and dying trees, including woody debris (M) and forest management
reducing old growth forests (M). These can all result in the loss of habitat and structures
within forest that Pine Martens require (Wright and others 2022). Increasing development
such as roads, and other infrastructure can act as barriers to dispersal and reduce
landscape permeability for Pine Martens. This increases the risk of population
fragmentation and genetic isolation (H). As Pine Marten populations expand, animals are
more likely to disperse into areas of high human density or where they may come into
conflict with other land uses such as commercial shooting or poultry farming.
Consequently, the threat of accidental or intentional (and illegal) shooting, trapping or
poisoning must be considered medium to high.

Inter-specific competition and predation are likely to be medium threats to Pine Marten
recovery. Pine Martens are able to evade Foxes in woodland, but in the UK and Ireland,
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where woodland cover is low and highly fragmented, the chance of encounter increases. A
combination of high woodland fragmentation, structurally simple woodlands with little
ground cover and cleared of debris (plantations and managed broadleaved woods), limited
arboreal den sites, higher than average Fox density (Roos and others 2018) and a large
proportion of farmed land (where Foxes have a competitive advantage over Pine Martens)
could elevate predation risk to Pine Martens and potentially limit their spread and recovery
in some parts of Britain.

An additional threat is that of human (and dog) disturbance in woodlands in areas with
high human density as there is increasing demand for woodlands to fulfil multiple
functions, including recreational and wellbeing.

Natural range and distribution

Woodland cover has nearly doubled since the beginning of the 215t century and the
increase is reflected in Favourable Conservation Status values. For example, the
favourable area for lowland mixed deciduous woodland is 839,000 ha compared with the
current estimate of approximately 748,000 ha. As additional woodlands and further
supporting habitats are created, more habitat that could ultimately become suitable for
Pine Martens will become available. A favourable range and distribution for Pine Marten
would be 1,357 hectads. Woodland in favourable status would potentially not only bring an
increase in the extent of woodland, but an improvement in the quality of woodland that
would become more suitable for Pine Marten.

It is unlikely that Pine Martens will be able to recolonise all of their former range in England
due to significant changes in the landscape, including development, particularly in the
south and east of the country.

The predicted suitable habitat available for the species (Figure 3) is that assumed to result
from the continuing increase in broadleaved woodlands towards achievement of FCS for
that habitat and additional supporting habitats, such as woodland edge, in the future.
Similarly to Mathews and others (2018) (Figure 2a), the alpha-hull approach was utilised to
create a smoothed distribution map that encompasses or omits isolated points based on
the alpha value selected. However, instead of using confirmed records of the species, we
used each grid of predicted suitable habitat as a ‘presence’ point. The analysis identified a
potential geographical range (or extent of occurrence) that would extend over 1,357
hectads and 103,340 km? in England if all suitable habitat was occupied. This is over 90%
of the hectads in England.

Therefore, a favourable range and distribution for Pine Marten would be 1,357 hectads.
This is based on achievement of FCS in such habitats as broadleaved woodlands, scrub,
hedgerow, heathlands, grasslands and others.
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Figure 3 Estimated Pine Marten range (green) if all predicted suitable habitat (blue) in England is
occupied. © The Vincent Wildlife Trust.

Population

The population in Britain has already gone through a historical bottleneck and this can be
seen in the relatively low levels of genetic diversity within the remaining population in
Scotland which is the source of colonising animals in the north of England and from which
the reintroduced populations in Wales and Gloucestershire were derived. It is therefore
important that numbers of animals and gene flow is maintained as far as possible between
these and other local populations that may establish elsewhere in future.

Favourable Conservation Status would require that thriving local populations are
maintained and that these are in close enough proximity to other populations, with
sufficient connectivity at the landscape scale for gene flow to be maintained. This will
result in a large and resilient metapopulation of Pine Martens that extends across England,
where habitat and other conditions are suitable. Local populations would have to be larger
than MVP for Favourable Conservation Status.

Although these estimates provide a useful illustration of Pine Marten populations on a local
level, Favourable Conservation Status is applicable to the entirety of England.
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Based on the Pine Marten density estimates by Mathews and others (2018) and the
amount of suitable habitat in England, it is proposed that Favourable Conservation Status
for Pine Martens would be achieved when the population reaches an estimated 9,600
(6,400 — 25,600) individuals, if the species is thriving throughout its natural range, with
populations in all hectads with suitable habitat. This figure is the product of the average
density in occupied suitable habitat (0.3 individuals/km2 - 95%CI 0.2-0.8) and the area of
that habitat (32,000km2). The area is the sum of existing habitat and the new habitat to be
created.

Habitat for the species

In high quality habitat, home ranges might be as small as 2-5km? each. Assuming equal
sex ratios and male-female home range overlap, this means that a minimum total area of
10,000ha (100km?) of contiguous or well connected, diverse and high-quality woodland is
required to support a local Pine Marten population. However, although there is potential for
it to be in a favourable situation, not all woodland will currently be of this standard.

Modelling suggests that the majority of well-connected suitable habitat for Pine Martens in
England is in the north and southwest. In south and southeast England, where despite the
large area of suitable woodland, the high density of roads, traffic and other infrastructure

dissecting the landscape pose significant threats and barriers to dispersing Pine Martens.

Our models predict that the area of suitable habitat in England is 17,000-32,000 km?.
These models were constructed at a 1 km resolution using different combinations of
training datasets under a range of conditions. The 10th percentile threshold was used to
estimate the amount of habitat available in England.

Although the Pine Marten is a woodland specialist, a combination of habitats including
edges (scrub), hedgerows, as well as grasslands and heathlands are also required.
Favourable Conservation Status will be achieved when average densities are found not
only in existing woodlands, but in broadleaved woodlands and additional habitats being
created.

As stated in section 3.1, current woodland cover as of 2022 totalled 1,323,000 ha,
including 980,000 ha of broadleaved woodland (Forest Research 2022b). The proportion
of coniferous woodland within Pine Marten suitable habitat modelled by MacPherson and
Wright (2021) was 12%, equivalent to the favourable situation for an increase in the
creation of lowland mixed deciduous woodland and additional suitable habitat. Therefore,
favourable values were unaffected as there was an equal balance between the percentage
increase proposed for favourable status for lowland mixed deciduous woodland and the
percentage of conifer woodland included in the modelling.

The proposed 12% increase of lowland mixed deciduous woodlands (Natural England
2023) in order to bring English woodlands to FCS, combined with greater increases in
quality and extent of additional suitable habitats that Pine Martens occupy such as
hedgerows (Staley, Wolton and Norton 2020) and heathland (McCullagh and others 2023-
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in preparation), equates to approximately 3,840 ha. This is equivalent to the percentage of
coniferous woodland included in the habitat suitability modelling for Pine Marten.

In summary, the area of suitable habitat in England is 32,000 km?, consisting of the area of
existing suitable habitat of 28,160 km? (88% of 32,000) and 3,840 km? (32,000-28,160) of
habitat (woodland, heathland and grassland etc) to be made suitable so that it can support
Pine Martens at the Favourable Conservation Status population across the FCS of 1,357
hectads.

For Pine Marten to thrive in all English counties with available suitable habitat, we
recommend a favourable value of 32,000 km?, based on the maximum figure proposed by
MacPherson and Wright (2021).

Confidence: Moderate

3.4 Constraints to expansion or restoration

The main limitations to continued Pine Marten range expansion are a lack of suitable
woodland and poor connectivity between woodland fragments.

Planting additional woodlands will be beneficial for a range of species in the long term, but
plantings will need to be of sufficient age to be suitable habitat for Pine Martens. Although
it may take time to attain Favourable Conservation Status for supporting habitats, the
expansion of woodland cover and possibly additional habitats such as scrub would
contribute to Pine Martens thriving in the future. Attaining an optimal balance with small
mammal prey will also be essential.

The high density of roads and traffic in some parts of England could present a barrier to
Pine Marten range expansion due to vulnerability to road traffic accidents. Widespread
mustelids, such as polecats, are commonly killed on roads and, although numbers vary
significantly, their range is expanding. However, the impact on Pine Martens is uncertain.
An increased mortality could potentially have a particularly adverse effect on newly re-
colonising populations.

The effect of road networks is likely to be most pronounced in south and south-east
England, and in the conurbations around Middlesborough, Darlington, Newcastle and
Sunderland, which will likely limit the spread of Pine Martens south from Northumberland
and into Durham and Yorkshire (MacPherson and Wright 2021). We do not know the
threshold at which road density leads to a non-self-sustaining Pine Marten population. This
will also be variable, with populations in areas of higher productivity able to live alongside
a higher density of roads.

Accidental or intentional trapping and illegal killing may prevent Pine Martens spreading
into and establishing in some areas, such as the Pennines and the Peak District, where
bird of prey mortality is particularly high (RSPB 2020). In these areas and others with high
levels of predator control, Pine Martens may be vulnerable to being injured or killed in
tunnel traps or similar.
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As populations are being re-established in some parts of England by translocations or
captive release, it is possible that limited genetic diversity of smaller founding populations
may be a constraint to establishing favourable populations.

Confidence: Moderate

4. Conclusions

4.1 Favourable range and distribution

The favourable range and distribution for Pine Marten in England is 1,357 hectads.

4.2 Favourable population

The favourable population in England is estimated as 9,600 (6,400 — 25,600) adult
individuals.

4.3 Favourable supporting habitat

Favourable Conservation Status for Pine Marten to thrive would be 32,000 km? of
supporting habitat.
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