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Crynodeb

•

Bwriad y prosiect oedd cario allan arolwg maes a swyddfa a mapio lleoliad, maint ag
ansawdd cynefin y wiwer goch (Sciurus vulgaris) yng nghoedwigoedd canolbarth Cymru, ac
asesu a mapio cysylltrwydd rhwng Cynefin Allweddol y wiwer goch.

•

Mae’r adroddiad hefyd yn adolygu ag asesu cysondeb cynlluniau gwaith coedwigaeth
dyfodol gyda’r amcan i gynnal Cynefin Allweddol y wiwer goch ag cysylltrwydd rhwng y
Cynefin Allweddol.

•

Rhoddir awgrymiadau rheolaeth coedwigaeth sut i gynnal ardaloedd Cynefin Allweddol a
chysyllrwydd rhwng yr ardaloed yma, ac am gadwraeth y wiwer goch yn fforestydd yn
canolbarth.

•

Mae’r adroddiad a’r argymhellion yn cyd-fynd â’r adroddiadau a ysgrifennwyd gan Dr S.
Cartmel (Cartmel. S. 2003) ym mis Mawrth 2003 a Huw Denman ym mis Chwefror 2006
(Denman. R.H 2009).

Summary
•

The aim of this study was to carry out desktop and field surveys to assess and map the
location, extent and quality of suitable red squirrel (Sciurus vulgaris) habitat or ‘Key Areas’
in the forests of Mid Wales, and to assess and map arboreal connectivity which exists
between Key Areas.

•

The Report provides forest management recommendations for maintaining Key Areas,
maintaining and enhancing arboreal connectivity between Key Areas and for conserving red
squirrels in Mid Wales.

•

The report and recommendations compliment the earlier reports of March 2003 written by
Dr S. Cartmel (Cartmel. S 2003) and of February 2009 by Huw Denman (Denman. R.H 2009).
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1. Introduction & Background
In 2009 the Rural Affairs Minister and the Environment Minister announced the identification
of the forests where Powys, Carmarthenshire and Ceredigion meet in Mid Wales as one of
three Focal Sites for red squirrel conservation in Wales. Action required to safeguard red
squirrel populations in the Focal Sites is set out in the Red Squirrel Conservation Plan (to
download a copy of the conservation plan see http://www.ccw.gov.uk/landscape--wildlife/habitats-species/terrestrial/species/mammals/red-squirrels.aspx ).
The forests of Mid Wales including Tywi Forest and the adjacent state and private forests are
managed primarily for timber production and it must be remembered that the red squirrel
would probably not have survived in Mid Wales if it were not for the presence of large tracts of
commercial forests designed to produce timber as the main objective.
Red squirrels are found throughout the Focal Site in Mid Wales in suitable habitat. Evidence of
squirrel feeding has been recorded across the area and there are verified red squirrel sightings
from trapping surveys, hair tube surveys and photographic evidence (Figure 1).
The designation of these Mid Wales forests as a Red Squirrel Focal Site (with red squirrel
conservation a major objective throughout) provides opportunities for timber production to
continue to be the primary objective of the majority of the forest area, with red squirrel Key
Areas (stands of trees with optimum potential for red squirrels to feed and/or breed in)
identified and managed with red squirrel conservation as the primary objective. In practice this
should involve the retention of all Key Areas and the maintenance of arboreal connectivity
between these Key Areas by the use of long-term retentions, continuous cover management
and regrowth of well-planned clearfells. If put into practice over the whole Focal Site this
would be an excellent example of best practice for integrating commercial objectives with
biodiversity objectives.
Experience elsewhere has demonstrated that it is possible to manage such forests for multiple
objectives and to integrate timber production with red squirrel conservation with very little
compromise (e.g. as in Kielder forest in Northumberland), provided that Key Areas for red
squirrels are maintained and enhanced, and that connectivity between such Key Areas is
maintained through permanent arboreal connections or use of successive connecting crops of
trees of suitable height and structure.
The forests of Mid Wales are relatively homogenous with regard to tree species, being
dominated by Sitka spruce with a small proportion of land planted with lodgepole pine, larch
and other conifer species. The diversity of tree species present is important in maintaining
continuity of red squirrel food sources. Table 1 in the Appendix provides an indication of the
relative importance of the potential food value of the conifer seed of various tree species
present in Mid Wales.
The boundaries of the Focal Site and associated Buffer Zone in Mid Wales have recently been
refined by Forestry Commission Wales (FCW) in conjunction with the Mid Wales Red Squirrel
Partnership (MWRSP). The forests in the Focal Site area are largely Sitka spruce dominated and
are either part of the Welsh Government Woodland Estate managed by Forestry Commission
8

Wales or privately owned. These are productive timber forests and the requirements for the
conservation of the red squirrel need to be integrated with the management of this important
forest resource. The Buffer Zone consists mostly of broadleaved woodland and hedged small
field farmland and should be important as a focus for grey squirrel control.
Red squirrels have been able to persist in these Mid Wales forests due to forest composition
making the area relatively unsuitable for grey squirrels. In order to safeguard the red squirrel
population in the Focal Site a balance needs to be maintained between ensuring sufficient
feeding habitat for red squirrels (primarily areas of lodgepole pine, Norway spruce and larch)
but without encouraging grey squirrels (Lurz et al., 1995; Cartmel, 2000). Patches of good
feeding habitat (referred to as Key Areas within the Focal Site) are needed within a wider
matrix of lower quality habitat (e.g. Sitka spruce). Forest connectivity needs to be maintained
between these Key Areas throughout the felling cycles to enable movement of red squirrels
between patches of feeding habitat (Gurnell et al., 1996; Cartmel, 2000).
This report builds on previous work undertaken by MWRSP (‘Review of Red Squirrel Habitat in
Central Wales’ Dr S. Cartmel March 2003 and ‘Report on BBC/CCW funded Red Squirrel Habitat
Survey of Mid Wales Forests’ R. H. Denman February 2009).
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Figure 1 Red squirrel records 2001-2012, Focal Site and Buffer Zone
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1.1. General description of the Mid Wales Focal Site
A modelling study by Forest Research (Habitat Network Modelling for Red Squirrels in Mid
Wales, Mayle et al 2010) identified a number of red squirrel habitat networks for Mid Wales,
based on a 6 hectare minimum patch size and 1.8km maximum movement, with a number of
smaller or outlying habitat networks (Figure 2). The three main habitat networks are listed and
briefly described below:
a)

Network 1 – Ceredigion forests. These include Clywedog, Llyn Berwyn and other
plantations managed by FCW and private plantations east of Llanddewi Brefi. This
functions as a single habitat network which is disconnected from Tywi forest and other
forests to the east. There is arboreal connectivity with broadleaved woodlands at the
south-western edge near the village of Llanfair Clydogau.

b)

Network 2 – Bryn Arau Duon & Dalar-wen. These are two separate conifer forests which
are connected by broadleaves in the middle Doethie valley. Dalar-wen is disconnected
from Tywi forest by Llyn Brianne, while the southern boundary of Bryn Arau Duon has
arboreal connectivity with broadleaved woodland in the upper Cothi and Tywi valleys.

c)

Network 3 – Tywi & Irfon forests and adjacent private forests. This is the largest habitat
network and extends from Pontrhydfendigaid in the north to Rhandirmwyn, Llanwrtyd
and Beulah in the south. There is arboreal connectivity with broadleaved woodland and
wider networks at various ‘pinch points’, mainly at Pontrhydfendigaid, Rhandirmwyn,
Cwm Irfon and around Beulah. It is otherwise bordered by mainly open moorland. Glyn
Saer was identified by Forest Research as belonging to a fourth habitat network, namely
Crychan forest. However, Glyn Saer is also connected, albeit with hedgerows, to the Tywi
& Irfon Network and is included within the Mid Wales Focal Site.
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Figure 2 Habitat Networks according to FCW

Other areas were also identified in the model as separate habitat networks, such as Blaen
Rhisglog west of Bryn Arau Duon and the isolated plantation west of Soar y Mynydd called
Blaen Nant-y-rhiw. These areas are known to have squirrels present and as such form part of
this report. However, it is not known at this stage how squirrels in these isolated plantations
interact with squirrels in the three main habitat networks. It should be noted that the three
habitat networks are interconnected by broadleaved habitat in the Buffer Zone, although it
isn’t known whether red squirrels regularly use the broadleaves to travel from one habitat
network to another.
2. Aims and scope
Information is needed on the Key Areas for red squirrels in the Mid Wales Focal Site to inform
the planning and implementation of forestry operations and to assess the extent to which
connectivity can be maintained during future harvesting operations. The full extent of the key
squirrel areas within the forests has not been comprehensively mapped previously as forest
stock maps do not always provide a sufficient level of detail on the distribution of tree species
within forest compartments.
The objective of this project was to use existing knowledge of red squirrel habitat requirements
to identify and map Key Areas of red squirrel habitat within the forest and assess the degree of
connectivity between the habitat patches.

Specifically, the report addresses the following objectives:
1. Identify Key Areas of red squirrel habitat in the Mid Wales Focal Site.
12

2. Review Mid Wales Focal Site forest composition and structure to assess quality,
distribution and connectivity of red squirrel Key Areas.
3. Provide recommendations on habitat management.
4. The findings and recommendations of this report should then be used as the basis
for a red squirrel management plan for the Focal Site.

3. Methods
3.1. Overview
In identifying red squirrel Key Areas it has been assumed that the intention is that these areas
will be managed for red squirrel conservation as the primary objective of management.
Key Areas are defined as stands of trees with optimum potential for red squirrels to feed
and/or breed in (Lurz et al., 1995; Cartmel, 2000). In Mid Wales, these chiefly consist of stands
of lodgepole pine Pinus contorta, with smaller areas of Norway spruce Picea abies and Scots
pine Pinus sylvestris, along with Douglas fir Pseudotsuga menseizii which is relatively rare as a
plantation tree in Mid Wales. Larch Larix spp are also an important component of Key Areas.
Sitka spruce Picea sitchensis and broadleaved species may be present in some Key Areas, and
will provide diversity of tree spp and food supply.
Using the information gathered in the initial desk-top assessment and field survey, the
distribution of the red squirrel Key Areas and the degree of connectivity between the Key Areas
was assessed using GIS. Details of this work have been separated into the Appendix.
Based on the findings, recommendations have been produced regarding the management and
long term timing of forest operations to ensure availability and continuity of red squirrel
habitat and connectivity between Key Areas. Recommendations for retention and
management of Key Areas are made as well as identification of areas of arboreal connectivity
that need to be retained and areas where connectivity corridors are lacking.
3.2. Desktop study - Criteria for assessing Key Areas
Digital and paper map data (tree species and planting year) was sourced from Forestry
Commission Wales, private forest managers and from previous survey results carried out by
MWRSP. Using MapInfo and ArcGIS, Dr S. Cartmel analysed the data to show the location of
sub-compartments with pine, Norway spruce, Douglas fir and larches in the Mid Wales’ forests
grouped as either young or mature based on the planting year. Information on subcompartments comprising mainly Sitka spruce, but with a pine component was also gathered.
Available information sources included forest stock maps, Forest Research report ‘Habitat
Network Modelling for Red Squirrels in Mid Wales’ (from which FCW stock map data is
available electronically) and survey reports from MWRSP projects.
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Information was verified using aerial photographs (provided by CCW, dated 12/09/09, OS
licence number ESO1466) and more detailed ground based survey was carried out by Huw
Denman between January and March 2011.
Key Areas were identified according to three main sets of criteria:
a) Trees species.
b) Internal connectivity.
c) Qualitative aspects.
3.2.1.

Tree species

Key areas were graded according to the presence of the main species found in Mid Wales:
Grade 1: Consists of stands of at least 5 metres height of pine, Norway spruce or Douglas fir,
sometimes with adjacent larch or Sitka spruce managed as Long Term Retention (LTR) or as
Continuous Cover Forest management (CCF). Almost all stands of pine that were assessed were
lodgepole pine with some areas of Scots pine. Small stands of Corsican pine, Pinus nigra and
Macedonian pine, Pinus peuce were also encountered and were assessed as being Grade 1 Key
Areas. Douglas fir is a rare species in Mid Wales’ forests. However, Douglas fir has small cones
with relatively large seeds (Aldhous 1972) and may represent an important food source for red
squirrels in Mid Wales, and was therefore assessed as being Grade 1 Key Areas.
Grade 2: Consists of stands of larch spp over 4 metres in height. Other conifer species
encountered (i.e. not included in Grade 1) which were of potential food or habitat value for red
squirrels were also assessed as being Grade 2 Key Areas e.g. Serbian spruce, Picea omorika.
Grade 3: Consists of stands of immature pine, larch, Douglas fir and Norway spruce of less than
5 metres height which will develop into Grade 1 or Grade 2 Key Areas. Compartments of trees
were then ground-truthed to confirm they were in this height bracket. For the GIS analysis it
was not possible to assess trees by height and so the age of trees (i.e. planting year) was used
as an initial criterion with trees less than 20 years old classed as Grade 3.
3.2.2.

Internal connectivity

Internal connectivity within Key Areas was assessed in the field and surveys recorded very little
variation. Good arboreal connectivity was found within in almost all Key Areas surveyed, the
only exception was Y Fannog where a large proportion of lodgepole pine trees had died, and
even there it was found that red squirrel arboreal connectivity existed between the remaining
live trees through dead pine trees and regenerating broadleaves and pines.
3.2.3.

Other qualitative aspects

Other notable aspects were recorded when observed during the field survey including tree
health, presence and relative quantity of new cones on the trees, chewed cones, flowering,
natural regeneration of trees, presence and degree of threats such as mature large seeded
broadleaves; and any other evidence of squirrels including dreys and recent stripping of bark.
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3.3.

Identification of Key Areas

Following GIS analysis of forest compartment and species maps, aerial survey and field survey
results, eight detailed maps have been produced (see Appendix) covering the area of the Focal
Site which identify the Key Areas within the forest networks. The connectivity of these Key
Areas and existing woodland has also been assessed. The full details of the analysis are found
in the appendix.
3.4.

Arboreal Connectivity

Red squirrels are very much an arboreal species, spending the majority of their time in the tree
canopy, rarely coming to the ground (Gurnell, 1987). For this reason a dense forest where the
tree branches are touching or nearly touching is favoured by red squirrels; they will be able to
move between trees safely avoiding predators such as goshawks and foxes.
Arboreal connectivity within and between Key Areas considers whether red squirrels would be
able to travel without alighting on the ground. In order for squirrels to be able to do so, it is
assumed that trees will need to be over three metres in height and for there to either be a
continuous canopy or for trees to have branches that touch each other.
The assessment was based on aerial survey and sub-compartment databases and verified by
field survey when required.
Arboreal connectivity was classed as being present or absent.
Due to the large size of the forest and time constraints, it was not possible to undertake field
survey of all identified Key Areas or associated arboreal connectivity, therefore Habitat
Network 1 and the main Tywi Forest area of Habitat Network 3 were focused on.

4. Results and Discussion
4.1.

Habitat quality

a) The survey provides a very useful ‘snapshot’ of the current location and condition of Key
Areas and of arboreal connectivity between those Key Areas in the forests of Mid Wales
(Figure 3).
b) The vast majority of Grade 1 Key Areas are composed of lodgepole pine, with very few
areas of Scots pine, Norway spruce or Douglas fir. It is therefore clear from the survey
results that the stands of lodgepole pine are a vital factor in the survival of red squirrels in
Mid Wales forests. This tree species, due to its characteristics of producing profuse crops of
cones at regular intervals and from an early age, makes the species an invaluable and
generally reliable source of food for red squirrels. Lodgepole pine’s characteristics of rapid
establishment and fast growth following planting or natural regeneration provide an
extremely useful management mechanism that can be utilised to aid rapid recovery of
forest conditions following clear felling.
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c) Some of the pine stands surveyed seemed prone to disease and natural disturbances such
as windthrow, which has hastened a more natural forest structure with canopy gaps, deadwood habitat, regeneration of ground cover and trees and a complex forest structure.
These features make the lodgepole pine stands important areas for biodiversity in general
as well as for red squirrels. In addition, the characteristic of lodgepole pine regenerating
freely from seed is a positive feature which contributes to its sustainability in the longer
term. This indicates the possibility of ‘no intervention’ in these stands, leaving the areas
undisturbed which would be beneficial to red squirrels.
d) The dominance of Sitka spruce is also an important factor in Mid Wales in making the forest
less suitable for grey squirrels while at the same time providing forest structure for the
movement of red squirrels throughout the whole forest. It seems evident that Sitka spruce,
despite its apparent poor food value, is utilised by squirrels both for food and particularly
for arboreal movement between Key Areas. Other tree species such as Norway spruce,
Scots pine, larch and Douglas fir are less common but are important in providing diversity
of red squirrel food and continuity of seed from successive coning cycles.
e) The issue of forest health will need to be considered in relation to retention of Key Areas.
There are a number of tree diseases that could potentially threaten red squirrel Key Areas
and associated arboreal connectivity, for example; the fungus Red Band Needle Blight
Dothistroma septosporum affects pine species and Phytophthera ramorum is a threat to
larch trees in the UK and Europe and has been found in larch stands in West Wales. Red
Band Needle Blight particularly affects Corsican pine Pinus nigra and reduces growth and
vigour but has also severely affected lodgepole pine in Scotland. There are a number of
measures recommended by Forestry Commission which could potentially reduce the
likelihood and impacts of infection, including thinning to facilitate air movement and to
lower humidity in the canopy. This could reduce internal connectivity within the stand in
the short term but would also have the positive impact of increasing the crown diameter
and depth of individual trees, with a corresponding increase in cone and seed production,
as well as improving long-term stand health. Phytophthera ramorum is not known to be
present in larch in these forests of Mid Wales. Infected stands are required to be felled
immediately to avoid further infection and this represents a considerable potential threat
to Key Areas in Mid Wales should the disease be detected. The importance of retaining the
existing pine areas becomes even more apparent when considering the potential threat to
larch stands. Regular monitoring of stand health should be carried out in order to detect
potential problems as early as possible in order to minimise impact and to take appropriate
measures.

16

Figure 3 Key Areas
(Grade 1 = best habitat for red squirrels)
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4.2.

Factors affecting distribution of Key Areas and connectivity

4.2.1.

FDP Planning Guidelines

a) Felling and thinning is regulated by FCW Grants and Regulations (G&R) department who
generally require that forest management plans and Forest Design Plans (FDPs) comply
with certain criteria regarding size of felling coupes and minimum age of adjacent coupes;
the main driver being landscape aesthetics rather than ecological connectivity of arboreal
habitat. The risk with the current application of this approach to forest design in the Focal
Site of Mid Wales is that the individual stands within the forests are becoming fragmented,
causing ecological isolation which will eventually lead to local extinction of red squirrel
populations
b) FDP planning guidelines also stipulate the minimum age or height of adjacent crops before
felling can take place. Currently this is set at 5 to 10 years or a minimum height of two
metres. Unfortunately, a crop of trees of two metres high does not necessarily provide
adequate arboreal connectivity for squirrels. An arboreal habitat corridor for red squirrels
would need to be a minimum height of three to five metres, and therefore the minimum
height should be adjusted to three metres where there is no alternative arboreal
connectivity.
c) Forestry Commission generally require that watercourses have buffer zones of a minimum
width of 10 metres on small watercourses and 50 metres width on larger watercourses
which are free of planted conifers. Some of these buffer zones have regenerated with grey
willow (Salix cinerea) scrub and provide some diversity of habitat for red squirrels,
however, no significant connectivity was provided by these areas due to wide spacing and
slow development of the willows.
4.2.2.

Felling of important links causing habitat fragmentation

a) There are nine specific locations where recent clear felling has caused the complete
removal of habitat corridors that are critical for red squirrel movement within the forest
Networks. These are highlighted as ‘No existing Link’ in Figure 4 and are discussed in more
detail in the Appendix. Some of these highlighted areas are quite large which demonstrates
the size of ‘gap’ squirrels have to cross at the present time to reach other good feeding
areas. Red squirrels are reluctant to cross any open clear fell and these large open areas
will limit the movements and thus feeding potential of the red squirrels in this forest. It is
essential to re-instate new links in these highlighted nine locations as soon as possible,
initially these could consist of a narrow band of trees on one edge of the link area, although
it is hoped the whole of the link areas will be re-planted in the near future. These links
should be re-planted with a mixture of species including some faster growing species and
small seeded broadleaves.
b) Fourteen areas have been identified in the report and highlighted in yellow in Figure 5 as
‘Important Links’ where there are trees still present which are vital in retaining the arboreal
connectivity to Key Areas. These are discussed in more detail in the Appendix with specific
management recommendations.
18

Figure 4 Important Links
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4.3.

General Recommendations for Habitat Management

The following general management recommendations should be agreed to by all forest
managers of the Mid Wales Focal Site:
a) Retain all Key Areas (Grade 1 to 3). These contain important red squirrel breeding and
feeding habitat; the main tree species being Norway spruce, pine and larch. These Key
Areas should be retained as ‘long term retention’ with a very specific management
regime of selective thinning so that some trees (of Key Area species) are always
present.
b) It is vital to retain sufficient canopy cover to connect all the areas of red squirrel habitat
designated as Key Areas. In order to attain this, stands adjacent to Key Areas should not
be felled until adjacent crops are a minimum of 4 metres in height and should be felled
in small coupes only.
c) Where links need to be re-established quickly it is recommended to plant with rowan,
willow, small seeded broadleaves and lodgepole pine.
d) Where possible, when clear felling Sitka spruce retain (as standing trees) any pine which
is in mixture with the Sitka spruce.
e) Plant lodgepole pine within mixtures (e.g. with Sitka spruce) and in pure stands on
restock sites to an overall maximum of 10% of the stand to provide additional red
squirrel feeding areas. Where possible beat up with lodgepole pine.
f) Where terrain and soils are suitable consider planting Norway spruce either in mixture
or as a pure stand. This tree species is currently only present as a very small percentage
(<1%) of the overall tree composition of the forest network and as it is a key element
for red squirrel survival more should be planted to attain a minimum composition of
10% of the overall forest network.
g) Actively control grey squirrels, particularly in areas adjacent to the broadleaved
woodlands.
The opportunities for planting Norway spruce and Scots pine are limited in Mid Wales.
Restocking with a proportion of lodgepole pine would aid the height recovery of stands
following restocking, as this species, as well as being suitable habitat for red squirrels, has the
characteristic of rapid establishment and early growth. In addition, there could be silvicultural
advantages in planting lodgepole pine in mixture with Sitka spruce caused by rapid suppression
of heather and other vegetation, additional shelter for the growth of the spruce and selfthinning mixtures as the spruce within the stands progressively dominate the pine.
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5. Conclusions
The main mechanisms for maintaining suitable habitat for the conservation of the red squirrel
population in Mid Wales within economically productive forestry are the retention of Key
Areas and maintenance of arboreal connectivity between the Key Areas, providing a connected
network of habitat throughout the whole Focal Site area. Rapid restocking immediately after
felling and appropriate species choice for restocking also play a part in red squirrel
conservation, coupled with grey squirrel control in the Buffer and within the Focal Site.
It has been possible to obtain data (paper maps or digitised data) for all the forested areas
within the red squirrel focal site. However, the area is very large and the ground truthing has
been mainly limited to Habitat Network 1 and the main Tywi Forest area of Habitat Network 3.
No more than 50% of the Key Areas have been visited and it is recommended that the
remaining areas are also surveyed on the ground, as data can be out of date very quickly.
The private forestry managers and Forestry Commission Wales staff for the area have proved
positive towards the principles of implementing red squirrel conservation measures. However,
there have been examples of inappropriate forest management practices which have been
detrimental to red squirrel conservation. This has included the felling of excessively large
clearfells, fragmentation of the Red Squirrel Focal Site and isolation of Key Areas caused by
clearfells in inappropriate locations, and even the complete removal of important Key Areas
known to be inhabited by red squirrels (Denman, 2009).
Some of the existing Key Areas may be threatened by inappropriate or large scale felling, for
example Y Fannog and adjacent Nant-yr-Hwch can be considered as a stronghold for red
squirrels and have a good diversity of tree species, including lodgepole pine, Sitka spruce, larch
spp, Norway spruce and Douglas fir. Squirrels are known to utilise all these species and
previous habitat and trapping surveys in Mid Wales have proved this. However, it is highly
unlikely that Y Fannog and Nant yr Hwch alone are large enough areas to sustain a viable
population of red squirrels in Mid Wales, particularly given the low population densities in this
habitat type. Furthermore, the recent felling of Sitka spruce stands between 2005 and 2012 in
the vicinity of Y Fannog and nearby Nant yr Hwch may reduce the suitability of this important
Key Area for red squirrels by reducing its size, reducing or removing connectivity with the wider
Habitat Network and causing isolation and even local extinction of red squirrels.
The forest area around Llyn Berwyn also represents good red squirrel habitat and this area may
become isolated should there be felling in areas to the south of Llyn Berwyn threatening the
isolation and local extinction of red squirrels.
This survey has highlighted the fact that there has been significant clear felling of red squirrel
Key Areas and clear felling of stands of trees which are important for arboreal connectivity
between Key Areas in Mid Wales forests. The felling of pine in particular, and the loss of
arboreal connectivity in the Focal Site re-iterates the urgent need for red squirrel conservation
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to be fully integrated with forest management objectives of FCW and private forest owners in
Mid Wales.
This report highlights the importance of collaboration and co-operation of foresters in
conserving the red squirrel population of Mid Wales and the need for foresters to adopt this
iconic and important forest species as their own.
To safeguard the red squirrel population in Mid Wales it is imperative that forest managers
take into account the findings of this report while designing forest management plans. All
forestry operations need to consider the impact on the red squirrel population, including the
maintenance and enhancement of Key Areas, creation of new Key Areas, and the maintenance
of arboreal connectivity between the Key Areas.
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1. Introduction
a) The conifer forests of this area of mid Wales have been assessed with regard to their
suitability for red squirrels using the criteria as discussed in the main document.
b) This appendix describes in detail each area of the forest network and highlights areas of
the forest which are important links (Figure 5) which are required to allow movement of
red squirrels between areas of suitable breeding and feeding habitat (Key Areas). Some of
these important links have recently been clear felled or re-planted and the management
priority will be to restore these areas as soon as possible to maintain forest cover such that
red squirrels are able to move through the whole forest to reach stands which are
producing tree seed. These links are crucial for the long term viability of the red squirrel
population within this region.
c)

All existing Key Areas should be retained and arboreal connectivity between Key Areas
should be maintained by ensuring that felling does not disrupt connectivity or by retaining
areas of long term retention (LTR) or stands managed by continuous cover forestry (CCF)
principles.

Figure 5 Key to Areas and overview of location of important links
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2. Ceredigion Forests: Areas 1 and 2 (Figure 6)

Figure 6 Ceredigion Forest Network

2.1. Area 1: Clywedog to Cwm Dulas (Figure 7)
a) This area consists of the following plantations: Clywedog, Pentre, Bryn Mawr, Bryn Coch,
Llyn y Gwaith, Cwm Dulas and plantations adjacent to Llethr Gwyn. The plantations are
adjacent to broadleaved woodland and a network of hedgerows which connect with other
grey squirrel habitat in the Teifi valley to the north west of this area. The thick hedgerows
leading into the forest will provide safe routes for grey squirrels to enter the forest. At the
present time there is poor internal connectivity within this group of plantations which may
discourage movement of grey squirrels from adjacent broadleaved habitat, but will have a
more serious result of reducing movement of red squirrels between areas of suitable
habitat.
2.2. Clywedog
a) Clywedog plantation is located at the southern end of the Ceredigion Habitat Network, to
the east of the village of Llanfair Clydogau and is managed by FCW. The majority of the
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mature trees are Sitka spruce, with two small areas of mature Japanese larch (grade 2) and
lodgepole pine (grade 1). Approximately 50% of the forest area is less than ten years old or
has been recently felled and remains un-stocked. Sitka spruce is the most common
restocked species, but there are significant areas of young larch and two areas where scots
pine has been planted as a major component.
b) Most of the potential red squirrel habitat is less than 10 years old and is not at coning age
at the present time (grade 3). The young age and poor connectivity in Clywedog plantation
makes almost half of it at present unsuitable for red squirrels.
c)

The forest has recently been redesigned, areas of Lower Impact Silvicultural System (LISS)
management are planned in the new Forest design Plan (FDP) and the future forest
structure will improve conditions for red squirrels. Long-term habitat corridors have been
designed and are partly in place, but are of limited use at present due to being at an early
stage of development.

2.3. Pentre plantation
a) Nearby Pentre plantation is comprised of two age-classes of Sitka spruce, with one stand of
trees being too young to provide connectivity and the other stand being isolated at
present. Some Scots pine and larch is present and areas of Lower Impact Silvicultural
System (LISS) management are planned in the new Forest design Plan (FDP).
2.4. Bryn Mawr and Llyn y Gwaith
b) Bryn Mawr and Llyn y Gwaith are two separately owned private forests, to the north-east
of Clywedog plantation. Both are predominantly mature or semi-mature Sitka spruce, but
with significant areas of lodgepole pine and larch. Most of the forest has been restocked
with Sitka spruce between 1993 and the present. There are younger areas of Sitka spruce in
Bryn Mawr which will soon close canopy and provide good connectivity for squirrel
movement.
b) The Better Woodlands for Wales (BWW) plan for Bryn Mawr proposed clear felling of 26
hectares over a five year period. However, this does not constitute a threat to squirrel
movement as there will be sufficient other suitable habitat connections in place. The small
area of lodgepole pine and larch, as well as an adjacent area of Sitka spruce in Bryn Mawr
are proposed for management as Continuous Cover Forest (CCF) management, and as such
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will be beneficial for red squirrel connectivity and habitat. The pine in both properties can
be regarded as Key Areas for red squirrels.
c) A red squirrel was caught in Bryn Mawr in 2010.
2.5. Bryn Coch
a) Bryn Coch is comprised of a number of privately owned forests managed by either Tilhill Ltd
or Pryor & Rickett Silviculture. The main species is Sitka spruce with significant areas of
lodgepole pine. Connectivity is very poor due to the young age class and recent large scale
clearfells at Bryn Coch and Graig Wen which have almost completely removed available
habitat and connectivity between Llyn y Gwaith and Cwm Dulas and other blocks to the
north. A very thin band of partly discontinuous lodgepole pine running along Graig Wen
and connected to a Sitka plantation at Bryn Brawd provides some connectivity between
these areas. The loss of arboreal connectivity in Bryn Coch will take several years to
recover.
2.6. Cwm Dulas, Llethr Gwyn and adjacent areas
a) The forest area at the headwaters of Cwm Dulas and Cwm Pysgotwr, situated to the east of
Llanddewi Brefi comprises mainly privately owned forests to the south of the county road
and FCW managed woodlands to the north (which are connected to Llyn Berwyn
plantations to the north). The privately owned woodlands to the south have been
extensively restructured by clear felling, although arboreal connectivity still exists via Bryn
Brawd and Bryn Moel plantations.
b) These plantations are primarily Sitka spruce with some larch and very little pine. A mature
stand of Corsican pine exists at Cwm Dulas house, along with a few Sitka spruce and
lodgepole pine. This area provides good habitat for red squirrels but is in danger of
becoming isolated.
c) Llethr Gwyn contains a very high proportion of good quality red squirrel habitat with
extensive Key Areas of lodgepole pine, larch and Norway spruce. However, a clearfell next
to Afon Pysgotwr has removed the arboreal connectivity between this area and the forest
to the north (Link 7). A privately owned stand of conifers extends southwards at Llethr Du
and this may provide connectivity to isolated stands of trees such as at Waun bara-ceirch.
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Figure 7 Area 1 - Clywedog to Cwm Dulas area
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2.7. Management Recommendations for Area 1
a) Link 1 and 2 – These areas of Sitka spruce provide an important link between several Key
Areas of young and mature Japanese larch and mature lodgepole pine. It is vital that the
red squirrels can access all Key Areas as coning and seed production is so variable year to
year.
b) Link 3 – this area has been clear felled and links to the area of young scots pine to the west
of this link are limited. This area of scots pine will be an important feeding area in the near
future for the red squirrels and it is important to ensure the squirrels have sufficient safe
access to this area from the surrounding Sitka spruce. It is therefore recommended that
some re-planting is undertaken as soon as possible within this area, to create a link by
planting rowan, small seeded broadleaves and lodgepole pine.
c)

Link 4 – this stand of lodgepole pine is in poor condition and should be extended to the
north and south by planting more lodgepole pine to ensure this Key Area continues to
provide good feeding habitat for red squirrels in the long term. This area also provides a
vital link between woodlands to the south west and north east as all the surrounding trees
have been clear felled. Re-establishing trees in this area should be a priority to create a
more substantial link. The area of Sitka spruce immediately at the south end of this stand
of pine must also be retained and treated as part of the Key Area until adjacent crops have
reached a height of 4 m. In addition, any future restocking in this area should incorporate
up to 50% lodgepole pine up to an overall maximum of 12% per forest property. This
would aid early recovery of forest conditions suitable for red squirrels following clear
felling and would increase the overall suitability of the habitat for red squirrels in the
medium to long term.

d) Link 5 – this is a large area (125 ha) that has been clear felled and has fragmented the
forest considerably, which will prevent movement of red squirrels further north (or south).
It is recommended to re-plant some of this area as soon as possible with rowan, small
seeded broadleaves and lodgepole pine to create a link from the patch of Sitka spruce on
the south edge of this area to the patches on the north side which lead to more Key Areas.
e) Link 6 – There is a significant amount of lodgepole pine on the edges of this link area (Key
Areas grade 1). It is recommended to retain at least some (if not all) of this Sitka spruce
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trees, particularly where this forms a corridor between the two lines of lodgepole pine that
extend south east.
f)

Link 7 – This area has been clear felled and will prevent any squirrels from moving between
the two forest blocks to the north and south. It is recommended to re-plant this area as
soon as possible with rowan, small seeded broadleaves and lodgepole pine to re-instate
connectivity, and include an element of lodgepole pine in mixture with small seeded
broadleaves including rowan Sorbus aucuparia, willow spp Salix spp and aspen Populus
tremula alongside Afon Pysgotwr.

3. Area 2: Llyn Berwyn (Figure 8)
3.1. Description
a) Llyn Berwyn forest is managed by FCW and is comprised of mainly Sitka spruce although
there is also a considerable amount of good quality red squirrel habitat (Key Areas).
b) There is generally good arboreal connectivity throughout this section of forest, with areas
of LISS and a wide range of tree species suitable for red squirrels including whole stands of
lodgepole pine and pine in mixture with Sitka spruce.
c)

The larch stands tend to be linear in character and may be useful as squirrel habitat
corridors linking pine areas in the event of clear felling of adjacent spruce stands.
However, there are specific sub-compartments which need to be considered in detail
when planning felling and restocking and these are outlined below in the
recommendations.

d) Clear felling of a privately owned Sitka spruce plantation, Bryn Du has reduced the
connectivity between Llyn Berwyn plantation and broadleaved woodland in the Teifi
valley, thus reducing the chances of grey squirrel incursions to Llyn Berwyn.
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Figure 8 Area 2 - Llyn Berwyn
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3.2. Management Recommendations for Area 2
a) Link 8 and 9 – At this location the forest has a large open area in the centre and so
squirrels moving south to north are reliant on the two bands of forest on either side of
Escair Llethr. At the present time the west band is open ground and so this east band
formed by link 8 and 9 is the only route squirrels could take to travel north or south. There
is also a significant patch of Key Area grade 1 adjacent to these link areas which it is v to
retain links to. This area of Sitka spruce must be not felled until a new link is established on
the west side and the section of linking the two Key Areas should be retained long term.
b) Link 10 – this section has been clear felled which has severed any link to the forest north
and south on this side of Escair Llethr. It is recommended to re-plant the east side of this
area urgently to reconnect this area to the south block with quick growing species such as
Rowan Sorbus aucuparia and other small seeded broadleaves.
c)

Link 11 – Within this link area is a patchwork of 20 year old lodgepole pine trees which
should be retained long term as they provide a good link for squirrels travelling around the
large area of clear fell on the north side of the link.

d) Some stands of Sitka spruce on the north west side of this area have already become
isolated. Where no Key Areas are adjacent it is acceptable to fell these trees without
affecting the overall favourable status of this area to red squirrels. Also isolated stands in
Bryn Du should be progressively felled to maintain temporary open ground to discourage
grey squirrel movement from the Teifi Valley.
e) Retain all larch corridors.
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4. Bryn Arau Duon and Dalar-wen Network (Figure 9)
4.1. Bryn Arau Duon
a) Bryn Arau Duon is a 700 ha privately owned commercial forest comprised of Sitka spruce
with 10 ha of lodgepole pine and 17 ha of larch. The forest is managed using Continuous
Cover Forest (CCF) principles, although 7.5 hectares have been clear felled and restocked in
the last 10 years and further small clearfells are planned for the next few years in some
stands.
b) Conservation of red squirrels is a major management objective in Bryn Arau Duon and this
is implemented by controlling grey squirrels, maintaining and enhancing habitat for red
squirrels and by monitoring the red squirrel population.
c) Habitat enhancement is carried out by thinning to improve tree crown size to increase
coning, maintenance of arboreal connectivity throughout the forest and by restocking with
diverse species including pine spp and Norway spruce. Approximately 21 hectares of pine,
larch and spruce are managed for red squirrel conservation as a primary objective, and are
classed as minimum intervention areas.
d) The proximity of Bryn Arau Duon to large seeded broadleaved stands presents a significant
risk by providing habitat for grey squirrels to breed, from which they can disperse into red
squirrel Key Areas.
e) Bryn Arau Duon is connected to the Forestry Commission managed woodlands to the east
(Dalar-wen) by broadleaved woodlands and hedgerows which act as a link. However, much
of the boundary of Dalar-wen has been felled and there is a great danger that the red
squirrels in Bryn Arau Duon will become completely isolated, thus reducing the chance of
survival of this population.
4.2. Dalarwen
a) Dalar-wen is managed by FCW and is a plantation of approximately 590 ha situated to the
west of Llyn Brianne. It consists predominantly of Sitka spruce with small areas of lodgepole
pine and larch near Llyn Brianne and on the steep slopes of Cwm Doethie. One small subcompartment near Llyn Brianne consists of mature Norway spruce and there are also a few
old Norway spruce trees near Nant y Bryniau (SN785492).
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b) There are also mature sessile oak woodlands on the edge of Llyn Brianne at Allt y Fedw and
Allt yr Hwch. These areas tend to favour grey squirrels.
c) Dalar-wen is separated by open ground from the rest of Tywi forest but is connected to
Bryn Arau Duon forest by broadleaved corridors near Troed-rhiw-cymer.
d) Large areas of recent clear felling divide the plantation, isolating the western section from
the eastern.
4.3. Management Recommendations for Area 3
a) Link 19 – this area is an important link for squirrels moving west and east between Key
Areas. There is very little other habitat the squirrels can use to move in this direction and
this area should be retained long-term as part of the adjacent Key Areas.
b) Link 20 – this area consists of a broadleaved woodland link between Bryn Arau Duon and
the edge of Dalarwen. Although it could aid movement of grey squirrels into the forest it is
a potentially vital link to prevent genetic isolation of the existing red squirrel population
within Bryn Arau Duon. Targeted grey squirrel control within this area would help to retain
its use for red squirrels.
c) Link 21 – this is a small area of clear fell on the west edge of Dalarwen which has severed
the only link to Bryn Arau Duon. This needs to be urgently re-established by planting rowan,
small seeded broadleaves and lodgepole pine.
d) Link 22 – A large amount of the central and western part of Dalarwen has been clear felled,
including some areas of lodgepole pine and larch. Key Areas on the north side are reliant on
squirrels moving around the east side of this open area. It would be preferable to re-instate
some trees across this area to provide a link to the south and to Bryn Arau Duon. It is
recommended to plant fast growing species such as rowan, lodgepole pine and small
seeded broadleaves in a line at least 3 trees deep.
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Figure 9 Area 3 - Bryn Arau Duon and Dalarwen
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5. Tywi Forest (Figure 10)

Figure 10 Tywi Forest area names

5.1. North Tywi
a) North Tywi is all managed by FCW and is divided into several smaller areas: Moel Prysgau,
Esgair Hirnant, Dôlgoch, and Nant Ystalwyn (Figure 10).
b) Moel Prysgau is located at the northern end of the large Tywi forest and has moderate to
good arboreal connectivity with a number of key Areas of lodgepole pine and larch.
c) A small isolated stand of Bosnian pine Pinus peuce was encountered in the Moel Prysgau
area with evidence of feeding by squirrels. This tree species isn’t believed to be as
important to red squirrels as other pine spp as the cones hold a relatively small number of
seeds and don’t retain the seed in the cones at maturity, however, Bosnian pine appears to
grow well in Wales and the seed is utilised by squirrels and it could therefore be an
important alternative food source for red squirrels in Mid Wales. One Lodgepole pine stand
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planted in 1999 shows very promising growth with some trees with heights of over 5
metres (Figure 11), which is well in excess of what would be expected for Sitka spruce of
the same age on similar sites. This illustrates the possibility to achieve rapid recovery of
forest conditions following clear felling by planting a proportion of lodgepole pine in
mixture with Sitka spruce. Some trees were already flowering and producing cones, and it is
expected that the stand will produce large quantities of seeds and cones in the next few
years.

Figure 11 view of young lodgepole pine showing rapid height growth

d) Esgair Hirnant lies to the west of the river Tywi and has some arboreal connectivity with
significant amounts of Key Areas of lodgepole pine and larch. Two red squirrels were
captured in a stand of lodgepole pine in Esgair Hirnant (link 13, sub-compartment 7167b) in
2008 but this area has recently been clear felled, resulting in the permanent loss of an
important Key Area. In addition the felling of the adjacent Sitka spruce has resulted in this
area becoming very fragmented and squirrel movements will be restricted in this area.
e) The county road from Tregaron to Abergwesyn divides Esgair Hirnant from Dôlgoch to the
south, although broadleaves and scots pine have been planted to create a connection
between the two areas.
f) An area of grey willow Salix cinerea and other broadleaves near Esgair Hirnant has been
designated as LISS by FCW. This area is poorly developed and does not function as arboreal
connectivity as intended due to large canopy gaps and poor stocking.
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5.2. Management Recommendations for North Tywi (Figure 12)
a) Link 12 – A significant Key Area of lodgepole pine is in danger of becoming completely
isolated if this area is clear felled in the near future. There is a stand of young Norway
spruce just to the south of this link area which will eventually form a good link to the Key
Area. It is important that this link is not clear felled until such a time as the area of Norway
spruce is at least 4 m high.
b) Link 13 – This is an area of clear fell which has isolated a Key Area of lodgepole pine and
Japanese larch on the south edge of this link. It is important that some connectivity is reinstated here as soon as possible with rowan, small seeded broadleaves and lodgepole pine
to ensure the squirrels can reach this potential feeding area.
c) Link 14 – This is an area of Sitka spruce which is also an important link for the Key Areas
adjacent to link 13 and is an important link to the forest to the south. Although the map
shows an area of no arboreal connectivity on the south side of this link, this has recently
been replanted with young pine trees and will eventually form a good link but this area (link
14) must be retained until the adjacent trees are at least 4 m high.
d) Link 15 – This area has recently been clear felled resulting in the complete severing of
arboreal connectivity between forest areas to the north around Moel Prysgau and forest
areas to the south. It is recommended to plant lodgepole pine in mixture on the restock
sites in link 15 to restore habitat connectivity as soon as possible. This should be an urgent
action as connectivity has been completely severed between north and south Tywi forest.
e) Link 16 – This is also a vital link between north and south which has recently been clear
felled. Just to the south of this area is an active red squirrel area (Nant yr Hwch and
Fannog) and these squirrels will no longer be able to make use of the Key Areas directly
north of this link. It is important this link is re-established as soon as possible by planting
quick growing species such as rowan, larch and lodgepole pine to connect up with the
existing adjacent trees.
f) A stand of Sitka spruce on the east side of Moel Prysgau has become isolated. It is not
adjacent to any Key Areas and doesn’t provide any significant arboreal connectivity and
may be felled if desired to offset any areas that need to be retained.
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g) It is recommended to inter-plant Scots pine and lodgepole pine into the existing
broadleaved mixture planted next to the council road between Esgair Hirnant and Dôlgoch
to encourage growth of broadleaves and to improve habitat and connectivity for red
squirrels.
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Figure 12 Area 4: North Tywi
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5.3. South Tywi and Nant yr Hwch
a) South Tywi is divided into several smaller areas: Dôlgoch, Bron yr Helm, Nant y neuadd,
Llanerch Yrfa and Fannog are all parts of the main forest area and managed by FCW; Blaen
Nant y rhiw is a small separate area of forest on the west side of the main block also
managed by FCW and Nant yr Hwch is privately owned large area on the east side of the
main forest (Figure 10).
b) Bron-yr-helm is managed by FCW and is connected to the north to Bryn Mawr and to the
east to privately owned forest at Nant yr Hwch. Arboreal connectivity is becoming
fragmented with a number of key Areas of lodgepole pine and larch, with linear Key Areas
of lodgepole pine at Esgair Nant-cwm-du and larch at Craig Ddôl-goch.
c) Nant-y-neuadd is managed by FCW and projects into Llyn Brianne but is connected to Bronyr-helm to the north. Extensive Key Areas of lodgepole pine and larch occur on the fringes
of Llyn Brianne, and should be retained as Key Areas. However, connectivity is interrupted
to the north by clearfells and younger stands of trees, and therefore the Key Areas are in
danger of being isolated.
d) Y Fannog, managed by FCW lies to the east of Nant-y-neuadd across the water of Llyn
Brianne (Figure 13). It is connected to the north to privately owned Nant-yr-Hwch. Y Fannog
has a wide diversity of tree species including Scots pine, lodgepole pine, Norway spruce,
larch spp, Sitka spruce as well as oak and downy birch. Much of the lodgepole pine has
suffered from disease and has died, however, the surviving pine are healthy. Natural
regeneration of pine and mixed broadleaves is occurring. Arboreal connectivity is poorer in
some of the lodgepole pine stands here than all other pine stands in the Mid Wales forest
network due to heavy pine mortality. However, connectivity is maintained between the
widely scattered healthy lodgepole pine trees through the dead pine trees and
regenerating pine and broadleaves.
e) Nant-y-neuadd is isolated from nearby Dalar-wen by Llyn Brianne and a squirrel would have
to cross several kilometres of open land to get from the one location to another (Figure 14).
f) There is good arboreal connectivity in the western stands in Y Fannog, however, future
clear felling could disrupt the existing connectivity and cause local fragmentation, and
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therefore no stands should be felled until adjacent stands have grown to a minimum of 4
metres height.
g) The southern edge is bounded by open ground, although there are sessile oak woodlands
within a kilometre distance along the edge of Llyn Brianne.
h) Red squirrels are frequently seen at Y Fannog and 16 individuals, including a pregnant
female were captured here and in the adjacent Nant-yr-Hwch in 2005 (Hobbs. A)
i) Nant-yr-Hwch and adjacent stands of trees near Llanerch Yrfa form an extensive network of
private plantations. Much of the eastern part has already been clear felled or is relatively
young in age, and is therefore poor in terms of arboreal connectivity. The western part,
near Llyn Brianne has good connectivity and Key Areas of lodgepole pine and larch, which
connect with Bron-yr-helm to the west, Nant-ystalwyn to the north and Y Fannog to the
south.
j) Blaen Nant-y-rhiw is an isolated stand of trees which has been previously surveyed for
squirrel habitat in 2007 (Denman, 2009), and field signs of squirrels were observed,
showing that despite its apparent isolation, this woodland either has a resident or transient
population of squirrels. This plantation is approximately 100 hectares in extent and is
comprised of mainly Sitka spruce with only approximately 4 ha of lodgepole pine. In
addition, the stand is isolated from the remainder of Tywi Forest and is surrounded by open
moorland on all sides. At its closest point, Blaen Nant-y-rhiw is approximately 0.50
kilometres from the main part of Tywi Forest.
k) Llanerch Yrfa, which projects eastwards has poor connectivity. Red squirrels were seen near
here at the Devil’s Staircase in 2011, where there were until recently stands of Norway
spruce and larch which have now been clear felled.
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Figure 13 View of Y Fannog and Nant yr Hwch
Note the mixed colour and texture, indicating diverse tree species.

Figure 14 View of Nant y Neuadd showing lodgepole pine on steep slopes and Sitka spruce on plateau

5.4. Management Recommendations for South Tywi (Figure 15)
a) Link 16 – The loss of this area has disconnected the south and north parts of the forest. This
area needs to be re-established as soon as possible with lodgepole pine.
b) Link 17 – This Key Area consists of a mixture of pine and larch and is an extremely
important component to the red squirrel population. It provides a good feeding area and
corridor to move to other parts of the forest. However, this area has already been reduced
in size due to felling and it is extremely important that this remaining area is retained in the
long term. Especially as so much of the interior of Nant yr Hwch has been felled. The stands
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of larch and pine in this area should be retained as Key Areas and adjoining spruce stands
should be retained until adjacent stands have grown to a minimum height of 4 m.
c) Link 18 – This area of Sitka spruce is an important link within Fannog between Key Areas to
the west and east. At the present time the area is reasonably well connected but if this area
is clear felled then there would be limited connectivity between the Key Areas. Retain these
trees until the surrounding trees are at least 4 metres high.
d) Retain all stands in southern Nant-y-neuadd until adjacent stands have grown to 4 metres
in height.
e) Retain a wide band of Sitka spruce along the northern edge of the central strip of larch, to
provide protection/stability to the trees and denser cover for the squirrels. This larch strip
provides an important link to the Key Areas located on the edges of this section of forest.
f) Carry out enrichment planting with Scots pine in areas of poorly stocked lodgepole pine in Y
Fannog.
g) This area of forest is in danger of becoming very fragmented due to large areas of clear fell
with no arboreal connectivity. It is essential that all mature stands (still present on the site)
should be retained until adjacent stands have grown to a minimum of 4 metres height.
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Figure 15 Area 5 - South Tywi and Nant yr Hwch
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6. Area 6: Cwm Irfon and Trallwm (Figure 16)
6.1. Description
a) This area as a whole has a large amount of Key Area habitat which potential should make
the area very good for red squirrels however the broadleaved wooded valleys have a high
density of grey squirrels.
b) Cwm Irfon forest (the southern half of this area) is managed by FCW and is adjacent to
privately owned Nant y Cerdin. Good areas of Key Areas exist with lodgepole pine, Scots
pine, Norway spruce and larch connected to each other by stands of Sitka spruce of various
ages.
c) Evidence of red squirrels was gathered from hair tubes at Nant-y-bo in 2002 and
photographic evidence near Nant y Cerdin in 2008.
d) Trallwm is comprised of forests managed by FCW and 168 hectares of privately owned
forest managed according to CCF principles.

6.2. Management Recommendations for Area 6
a) Link 23 - A small area of Sitka spruce which provides an important link between the
woodland to the north and south. Some mature trees should always be retained here, it is
recommended to only fell one half (the west or east half) of this area at a time, and retain
the other half until adjacent trees are at least 4m high.
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Figure 16 Area 6
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7. Area 7: Glyn Saer, Esgair Dafydd, Cefn Ystrad Ffîn and Nant y Bai (Figure 17)

Figure 17 Forest area names

7.1. Description
a) Nant y Bai, Cefn Ystrad Ffîn, and a number of other properties are privately owned
plantations which are connected to Glyn Saer and FCW managed Irfon forest and Esgair
Dafydd, and also to broadleaved woodlands in the Tywi valley at Rhandirmwyn and the
Irfon valley near Llanwrtyd.
b) There has been extensive clear felling, although arboreal connectivity is still relatively
intact. There are Key Areas of lodgepole pine and larch, particularly near Rhandirmwyn
where there are stands of pine, larch and Norway spruce.
c) Esgair Dafydd is managed by FCW and is primarily comprised of Sitka spruce, with areas of
lodgepole pine and larch.
d) Coed Ifan is a private forest which potentially forms a link between Cefn Ystrad Ffîn and
Glyn Saer.
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e) Glyn Saer is a privately owned forest which is physically attached to the Crychan Habitat
Network. However, it is also included in the Mid Wales Focal Site (unlike Crychan), and it is
linked to the Tywi & Irfon Habitat Network by a network of hedges and mature trees.
f) Red squirrels have recently been seen in Glyn Saer in 2010 and 2011.

7.2. Management Recommendations for Area 7 (Figure 18)
a) Retain some stands in Coed Ifan during restructuring process.
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Figure 18 Area 7

50

Appendix

8. Other areas, Dolau Cothi forests Habitat Network
8.1. Description
a) Blaen Rhisglog was identified by Forest Research as being isolated and not part of any
larger habitat network (Figure 19). However, site survey shows that this forest and others
(Waun Bara-ceirch & Blaen Cothi) in the vicinity may provide ‘stepping stones’ for red
squirrel movement between the Ceredigion Habitat Network and Bryn Arau Duon.
b) Privately owned Waun Bara-ceirch & Blaen Cothi are primarily even aged Sitka spruce, and
although possibly aren’t important in their own right for red squirrel conservation, the
presence of arboreal habitat may be important for dispersal and movement of red squirrels
between Habitat Networks.
c) Blaen Rhisglog is managed by FCW and has largely been clear felled. However, mature
Norway spruce and stands of pine are likely to be important for dispersing red squirrels.
d) These woodlands have as yet not been surveyed for presence or field signs of red squirrels.

8.2. Management Recommendations for other areas
a) Retain all Norway spruce and pine stands as identified on maps.
b) Ensure that Waun Bara-ceirch and Blaen Cothi are clear felled progressively rather than as
single operations.
c) Carry out trapping surveys in Blaen Rhisglog Waun Bara-ceirch and Blaen Cothi to identify
squirrel species present.
d) Undertake grey squirrel control in Blaen Rhisglog and adjacent broadleaved woodlands.
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Figure 19 Blaen Rhisglog, Waun Bara-ceirch and Blaen Cothi in relation to Bryn Arau Duon
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Food Values
Table 1 The potential food value of conifer seeds of main conifers encountered in forests in Mid Wales (Aldhous, 1972)

Species

Average
intervals
between seed
crops (years)

Age range for
maximum
coning (years)

Size of cone
Length x width
(cm)

Average
number of
seed per Kg

Average
number of
viable seed
per kg

Douglas fir
Scots pine
Lodgepole
pine
Norway
spruce
Sitka spruce
Serbian spruce
Hybrid larch
Japanese larch

4-6
2-3
2-3

>35
45-150
>15

5-8 x 2-2.5
5-8 x 2-2.5
4-6 x 2-2.5

88,000
165,000
300,000

70,000
140,000
270,000

4-6

>40

11-17 x 3-5

145,000

110,000

3-5
2-4
3-5
3-5

>30
>30
20-60
20-60

5-8 x 2-2.5
4-6 x 2
2-5 x 2-2.5
2-3 x 2-2.5

400,000
290,000
210,000
270,000

320,000
150,000
50,000
100,000

Species Codes/Names
DF – Douglas fir Pseudotsuga menziesii
NS – Norway spruce Picea abies
SS – Sitka spruce Picea sitchensis
LP – Lodgepole pine Pinus contorta
SP – Scots pine Pinus sylvestris
HL – Hybrid larch Larix eurolepis
JL – Japanese larch Larix leptolepis
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Glossary
Clear felling – The felling and harvesting of all or almost all the trees in a compartment or subcompartment over 0.25 hectares.
Continuous Cover Forest management (CCF) – Management of forests while maintaining a
continuous canopy cover. It usually involves selection of single trees and small groups of trees
for harvesting.
Forest Design Plan (FDP) – A long-term plan which outlines felling and regeneration/restocking
over a given period and takes into account environmental and social functions of the forest as
well as economic objectives. This usually has a series of maps showing attributes such as soil
types, environmental features and constraints as well as proposed felling and regeneration
proposals. Many FDPs are driven by visual landscape aesthetics rather than ecological
objectives.
Key Area – Stands of trees within the conifer forest which are managed with red squirrel
conservation as the primary objective. Typically, these stands will be valuable habitat for red
squirrels and contain lodgepole pine, Scots pine, Norway spruce, larch and other suitable
diverse tree species. Sitka spruce and/or broadleaved species are likely to be present in some
Key Areas, and will provide diversity of tree spp and food supply.
Long-term retention – An area of forest retained for a significant period longer than the normal
rotation age adopted by the forest management regime.
Mid Wales Red Squirrel Focal Site – Forests in the area approximately between
Pontrhydfendigaid, Llanwrtyd Wells, Rhandirmwyn, Pumsaint and Lampeter which should be
managed with red squirrel conservation as a major objective, containing a network throughout
of Key Areas with arboreal connectivity (see above) for red squirrels. Timber production will be
the primary objective in most of this forest area, with red squirrel conservation a major
secondary objective.
Natural reserve – Area managed for nature conservation as a primary objective in areas where
there is particularly high wildlife interest or potential interest. A term used in the UK Woodland
Assurance Standard. Natural reserves are usually managed as minimum intervention unless
alternative management has higher conservation or biodiversity value.
Low Impact Silvicultural System (LISS) – Silvicultural systems including group selection,
shelterwood, small coupe felling, coppice or coppice with standards, minimum intervention and
single tree selection system.
Windthrow – Uprooting or snapping of trees by the wind
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