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1

INTRODUCTION

1.1

Background

A workshop at Carnoch Hazelwood in Applecross in 2010 (Acton & Griffith, 2010) highlighted the
lichen interest of Carnoch Hazelwood and the need for survey work (for lichens and bryophytes) and
monitoring to inform woodland management. Sam Bridgewater the Project Manager for the
Applecross Landscape Partnership Scheme (ALPS) contracted Andy Acton & Anna Griffith to:
• Conduct lichen survey work to identify an area of hazel where woodland management would
have minimal negative impact on the woodland lichen flora.
• Hold an afternoon ‘community training event’ to point out some of the lichen species of
particular interest and suggest some simple monitoring that could be undertaken by the
community.
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LICHEN SURVEY

2.1 Methodology
The lichen survey was conducted over 1.5 days between 9-11th January 2011. The survey took the
form of a walkover survey of the study site. Although the woodland includes some fine old pasture
ash, oak and birch, time was limited so the main focus was on the hazel as this is the species that the
community wish to manage. Other lichen habitats included rocks within the woodland and old
boundary walls. Species identifiable in the field were recorded together with their micro-habitat and, if
appropriate, a subjective measure of the frequency/abundance of a species (at the site-based scale)
was recorded (using the DAFOR scale). The locations of any Nationally Rare, Scarce or Threatened
(e.g. Red List) species were recorded with a Garmin eTrex H Global Positioning System (GPS).
Samples were collected of species not readily identifiable in the field for subsequent identification in
the laboratory.
In addition to recording species of interest the information from the lichen survey was used to map
areas of hazelwood with lichen interest. In some sub-sites notable lichens were fairly common and
there were too many locations to collect GPS data for all of them. In such cases a subjective
measure of the frequency/abundance of a species within the area was recorded (using the DAFOR
scale).
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2.2 Outputs
Map 1 shows Carnoch hazelwood, the sub-sites studied and the locations of some lichen species of
interest. All of the hazelwood sub-sites include species of conservation interest. A total of 140
species have so far been recorded from Carnoch (or just outside the hazelwood boundary). A
species list is given in Appendix 1. It should be noted that this visit does not constitute a full lichen
survey, nor has there ever been a full survey in the past so the list is certain to be incomplete. Survey
effort focussed on covering the site thoroughly to identify areas of hazel with lichen interest, so it
largely focussed on indicator species that were quickly identifiable in the field.
The conservation status of species follows Woods & Coppins, 2003 and unpublished updates.
2.2.1 Epiphytic lichen communities and Indices of Ecological Continuity
The main lichens of interest were the old woodland indicator lichens of the Graphidion, Lobarion and
Parmelion lichen communities. The Lobarion community was well developed and supported an
assemblage of lichens typical on hazel of Atlantic woodlands in western Scotland. The Graphidion
and Parmelion communities were generally poor (Acton & Griffith 2010) but locally there were several
species of interest (e.g. old woodland Parmelion species on old birch). Epiphytic lichen habitat is
assessed using the Indices of Ecological continuity (Coppins & Coppins, 2002). The most appropriate
index for Carnoch Hazelwood is the West of Scotland Index of Ecological Continuity (WSIEC).
The WSIEC score for Carnoch Hazelwood is 15. Coppins & Coppins (2003) suggest that a site with a
WSIEC score of 25 or more is considered to be of high conservation importance for epiphytic lichens.
However, the site is likely to be of higher lichen interest than indicated by the moderate WSIEC score
because the site supports several lichen species which become scarce this far north in Western
Scotland, including some outstanding populations of two Nationally Scarce, Near Threatened species
(section 2.2.2). Also a full, detailed lichen survey may give a higher WSIEC score.
2.2.2 Lichen species of interest
Lichen species of particular conservation interest were all found associated with the Lobarion
community:

Cushion Jelly lichen Collema fasciculare
TCP Lichen Parmeliella testacea
Norwegian Specklebelly Pseudocyphellaria norvegica

In addition a number of ‘old woodland indicator’ species were recorded (Table 1). Though many of
these were widespread and not rare on the site, several of these indicator species were very local or
rare at Carnoch and so of high importance at the site-based scale. These include:
2
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Frilly Fruited Jelly-skin Leptogium burgessii
Yellow Specklebelly Pseudocyphellaria crocata
Orange Pox Lichen Pyrenula occidentalis
Barnacle Lichen Thelotrema lepadinum
Tailed Loop lichen Hypotrachyna taylorensis

All eight species listed above are discussed in sections 2.2.3- 2.2.10. See Appendix 5 for glossary of
terms used in these sections.
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Figure 1.

Map 1.

Areas of hazel and some lichen species of interest at Carnoch Hazelwood

(excluding Collema fasciculare and Parmeliella testacea – see Table 1).
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Table 1. The main hazelwood areas examined. Including number of hazels with some
lichen species of interest recorded in 2011. Note that the number of hazels represents the
minimum number as not all were examined.
Area

No. of hazels
recorded with the
Jelly Lichen
Collema fasciculare

No. of hazels
recorded with the
TCP Lichen
Parmeliella testacea

1

0

0

2

4

0

3

2

0

4

12

0

Other species of interest include

• A Rim Lichen Lecidea sanguineoatra (on 1 hawthorn)

• Norwegian Specklebelly Pseudocyphellaria norvegica
(on 1 hazel)
• Barnacle Lichen Thelotrema lepadinum (on 1 oak and
1 hazel)
• Frilly fruited Jelly-skin Lichen Leptogium burgessii (on
1 hazel)
• Moss Snot Lichen Gyalideopsis muscicola (on 1 hazel)

5

15

2

• Frilly fruited Jelly-skin Leptogium burgessii (on 1 hazel)
• The ‘Scytonema’ lichen (on 1 hazel)

6

8

0

• Barnacle Lichen Thelotrema lepadinum (on 1 hazel
adjacent to wayleave)
• Blue Jelly-skin Lichen Leptogium cyanescens (on
several hazels)

7

1

4

8

3

0

9

25

0

10

62+

180+
(recorded fertile
on 2 hazels)

• Moss Snot Lichen Gyalideopsis muscicola (on 1 hazel)

• Norwegian Specklebelly Pseudocyphellaria norvegica
at 3 separate locations (on hazel and a mossy rock)
• Yellow Specklebelly P. crocata (on 1 hazel),
• Parchment Lichen Lobaria amplissima (on 1 hazel),
• Frilly fruited Jelly-skin Lichen Leptogium burgessii (on
3 hazels)
• The ‘Scytonema’ lichen (on 1 hazel)

11

3

0

• Orange Pox Lichen Pyrenula occidentalis (on at least
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12 hazels)
• Frilly fruited Jelly-skin Lichen Leptogium burgessii (on
1 hazel)
12

1

0

13

13+

0
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2.2.3 The Jelly Lichen Collema fasciculare
Conservation status: Near Threatened, Nationally Scarce, International Responsibility
The British populations of C. fasciculare are best developed in western Scotland. It is best
developed in Argyll, Lochaber, and Skye and Lochalsh and more scarce further north. It was
first found on Applecross at Carnoch Hazelwood in 2004 (by Brian Coppins). The weather
was very dry during the 2010 visit and it was only found at one location (Acton & Griffith,
2010). This species was targeted in 2011 and a thorough search, aided by a spell of rain,
which wetted out the thalli and made them more conspicuous, enabled a better assessment
of the population. It was found to be common and widespread at Carnoch with some very
well developed patches and sub-populations (e.g. in Areas 4, 5, 6, 9,10)). Overall the site
can be considered to support an important, very healthy population of this species that rivals
populations on most other Atlantic Woodland sites the authors have seen (including SSSIs
that have been notified for their lichen interest).
ID notes
When dry this species is very inconspicuous and easily overlooked, but when wet it swells to
form brownish-blackish jelly-like blobby cushions (Figs. 2 - 5). If you touch the blobs when
wet they feel distinctly jelly-like but be careful as the cushions are usually loosely attached
and so very easily dislodged.

Fig. 2.

A particularly well developed

patch of the Jelly Lichen Collema
fasciculare (the prominent grey-brown
blobs) on a trackside hazel in Area 8.
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Fig. 3. A large cushion of the blobby Jelly Lichen Collema fasciculare (middle of photo).
The green lobes are Tree Lungwort Lobaria pulmonaria, the brown leafy lobes below the
Jelly Lichen are the Kidney Lichen Nephroma laevigatum and blue-grey plates above the
Jelly lichen are Felt Lichen Degelia sp.

Figure 4. A small neat cushion of the Jelly Lichen Collema fasciculare (centre of photo) with
abundant fruits like octopus suckers. The smooth green lobes on the right hand side are
young lobes of the Green Satin Lichen Lobaria virens. The ridged green lobes to the right of
the Jelly are some scrappy lobes of Tree Lungwort Lobaria pulmonaria.
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Figure 5. A close up of the Jelly Lichen Collema fasciculare to show the fruits that look a
little like octopus suckers.

2.2.4 TCP Lichen Parmeliella testacea
Conservation status: Near Threatened, Nationally Scarce, International Responsibility, EC
Red List
The British populations of the TCP Lichen are best developed in western Scotland. It is best
developed in Argyll, Lochaber and Skye and Lochalsh and more scarce further north. It was
first found on Applecross at Carnoch Hazelwood in 2010 when a small but very good
population was discovered on several hazels (Acton & Griffith, 2010). This species was
targeted in 2011 and its range was extended significantly. It was found in a number of Areas
but its populations in Area 10 are outstanding. Area 10 has the best population of TCP
lichen the authors have seen (better than many SSSIs that have been notified for their lichen
interest) including several fertile thalli (the species is only rarely recorded fertile in Britain).
Overall the site can be considered to support an important, healthy population of this
species.
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ID notes
This lichen forms brownish-grey thickish crusty patches on hazel stems at Carnoch (Figs. 6
and 7) but on close inspection with a hand lens it is seen to have minute lobes at the
margins of the patches (Fig. 8). If you gently rub a wet patch of TCP Lichen it smells
strongly of disinfectant. TCP Lichen can easily be confused with another species on site
(Parmeliella triptophylla) but this latter species only smells very faintly (if at all) of disinfectant
when wet, and at Carnoch P. triptophylla doesn’t generally form the extensive crusts
cloaking hazel stems that the TCP Lichen forms when very well developed.

Figure 6. Particularly well developed patches of The TCP Lichen Parmeliella testacea
appearing as brownish granular patches encrusting hazel stems.

10

Applecross Hazel Project
Andy Acton Ecological Consultant & Lichenologist & Anna Griffith Ecological Consultant

Figure 7. A closer view of large well-developed brown to brownish-grey crusty patches of
The TCP Lichen Parmeliella testacea.
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Figure 8. The TCP Lichen Parmeliella testacea. A close up photo showing the marginal
lobes. The centre of the thallus is usually obscured by a brownish granular crust. The green
ridged lobes at the top and to left are Tree Lungwort Lobaria pulmonaria. The reddish brown
‘jam tart’ fruits along the top of the photo top, just left of centre are the fruits of Red-eyed
Shingle Lichen Pannaria rubiginosa.

2.2.5 Norwegian Specklebelly Pseudocyphellaria norvegica
Conservation status: Nationally Scarce, BAP, International Responsibility, EC Red List
Western Scotland is the world headquarters for this species. It is best developed in Argyll,
Lochaber and Skye and Lochalsh and more scarce further north. This is only the second
record for Applecross (it has been recorded by Ben Averis in woodlands along the Allt Mor
east of Applecross House) and it is a new record for Carnoch Hazelwood. It appears to be
genuinely rare and local at Carnoch (only recorded on hazel at three locations in Area 10
and on one hazel in Area 4 – see Appendix 4).
ID notes
This lichen has brownish-grey divided or branched lobes with distinctive pale greyish dots
and lines (Figs. 9-11). When dry the leafy lobes can be reddish-brown. Two superficially
similar species at Carnoch are Yellow Specklebelly P. crocata (with golden yellow dots and
lines), the Kidney Lichen Nephroma parile and the Floury Dog-Lichen Peltigera collina (see
Acton & Griffith, 2008a for differences between these species).
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Fig. 9.

Large well developed patches of Norwegian Specklebelly Pseudocyphellaria

norvegica in Area 10. The greyish-brown crust is TCP Lichen Parmeliella testacea.
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Fig. 10.

Close-up of Norwegian Specklebelly Pseudocyphellaria norvegica to show the

distinctive pale greyish spots and lines.

Fig. 11. Small patches of Norwegian Specklebelly Pseudocyphellaria norvegica were
recorded on a single hazel in Area 4.
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2.2.6 Frilly fruited Jelly-skin Lichen Leptogium burgessii
Conservation Status: International Responsibility, EC Red List
Although not uncommon in Atlantic woodland in western Scotland, this is a new record for
Applecross and so it is of local conservation value. At Carnoch it was only recorded on 4
hazels (3 hazels in Area 10 and 1 hazel in area 4) and most thalli were fairly small.
Conditions appear suitable so populations may improve over time with appropriate
management (specifically the absence of cutting of any hazel stems in the vicinity of this
species). See Acton & Griffith, 2008a for notes on identification.
2.2.7 Yellow or ‘Golden’ Specklebelly Pseudocyphellaria crocata
Conservation Status: International Responsibility, EC Red List
Was only recorded on one hazel in Area 10
Although not uncommon in Atlantic woodland in western Scotland, this is a new record for
Applecross and so it is of local conservation value. At Carnoch it was only recorded on 1
hazel. Conditions appear suitable so populations may improve over time with appropriate
management (specifically the absence of cutting of any hazel stems in the vicinity of this
species). This species is very similar to Norwegian Specklebelly but the paler dots and lines
on the lobes are golden yellow rather than pale grey (also see Acton & Griffith, 2008a).
2.2.8 Orange Pox lichen Pyrenula occidentalis
Conservation Status: Nationally Scarce, International Responsibility
Although Nationally Scarce, the Orange Pox lichen is fairly common on hazel, rowan and
ash in western Scotland and is already known from woodlands at Toscaig (recorded by
Coppins 2003, 2004) but it has not been previously recorded from Carnoch (Acton & Griffith,
2010). Despite extensive searching, it was only recorded in one very small area (Area 11 on
at least 12 hazels) and appears to be genuinely rare and very local at Carnoch. Conditions
appear suitable so populations may improve over time with appropriate management
(specifically the absence of cutting of any hazel stems in the vicinity of this species). See
Figs. 12 and 13.
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Figure 12 (left). The Orange Pox
Lichen Pyrenula occidentalis on
smooth stems of hazel in Area
11.

Figure 13 (below). A close-up of
the Orange Pox Lichen P.
occidentalis (this picture from
SW
Ireland)
showing
the
distinctive orange thallus with
black, pimple-like fruits.

16

Applecross Hazel Project
Andy Acton Ecological Consultant & Lichenologist & Anna Griffith Ecological Consultant

2.2.9 Barnacle lichen Thelotrema lepadinum
Conservation Status: Although not Nationally Scarce or Threatened and fairly common on trees and shrubs in old
woodlands, this species is an old woodland indicator that has not previously been recorded
at Carnoch (Acton & Griffith, 2010). Otherwise on Applecross it is only known from
woodlands at Toscaig and an alder along the Alt Mor northeast of Applecross House.
Despite extensive searching on hazel, it was only recorded on 2 hazels (in Area 4 and Area
6). It was also found on an old oak in Area 4. It appears to be genuinely rare at Carnoch.
Conditions appear suitable so populations may improve over time with appropriate
management (specifically the absence of cutting of any hazel stems in the vicinity of this
species). See Fig.14.

Figure 14. The Barnacle lichen Thelotrema lepadinum on a hazel in Area 4.

2.2.10 Tailed Loop lichen Hypotrachyna taylorensis
Conservation Status: International Responsibility
Although not Nationally Scarce or Threatened and fairly common on acid barked trees (and
occasionally siliceous rocks) in old woodlands, this species is a good old woodland indicator.
On Applecross it is only known from woodlands at Toscaig and from Carnoch (Acton &
Griffith, 2010). It is now currently known from 2 old birches and a wall adjacent to Area 2
(see Appendix 1 for locations). It appears to be genuinely rare at Carnoch. Conditions
17
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appear suitable so populations may improve over time with appropriate management
(specifically the absence of cutting of any old birch, including any birch subject to
windthrow). See Acton & Griffith 2008b for guide to identification of this species.

3

SELECTION OF AREA MOST SUITABLE FOR CUTTING

Area 8 (see Fig. 1, Map 1) was considered to be the area where some cutting would have
the least impact on the lichen flora. As per Acton & Griffith 2010 coppicing cannot be
recommended by the authors and selective cutting would have less impact. Area 8 is the
first area of hazel on the eastern side of the track when approached from the northwest. It
only includes the hazels between the track and the wall. It is a small linear area that could
easily be protected by linking in with the existing wall/deer fence. Protection would be
essential to ensure continued successful establishment of new stems given the current
levels of browsing. This area is easily accessible and would be close to the iron age hut for
activities that require the collection of hazel.
The north western end of area 8 is easily defined as it is where the track heads away from
the wall and the hazel starts. The south eastern end is less well defined, but is marked by a
gap in the hazel stand before area 7 starts. The south eastern end is shown in Fig. 15 and
the newish fence post visible in the photo has been temporarily marked with pink string.
Fig. 15. South eastern end of area 8.

18

Applecross Hazel Project
Andy Acton Ecological Consultant & Lichenologist & Anna Griffith Ecological Consultant

One of the hazels near the start of Area 8 has a well developed Lobarion including a good
population of Collema fasciculare (see Fig. 2 and section 5.2.) It is recommended this hazel
is not subject to any cutting and is retained intact and possibly included a part of the
proposed nature trail (section 5.2).

4

COMMUNITY TRAINING EVENT

The aim of the afternoon ‘community training event’ was to point out some of the lichen
species of particular interest and suggest some simple monitoring that could be undertaken
by the community. In addition a group of local schoolchildren attended for a brief
introduction to lichens.
A more detailed weekend introduction to lichens and lichen management had been provided
to the Applecross community in 2010 (Acton & Griffith, 2010) and as time was limited, the
2011 event involved just a brief recap on some of the key species, a brief discussion of hazel
dynamics and management issues. The rest of the session focussed on introducing a
simple method to enable the community to monitor the hazelwood and the impact of low
intensity cutting of hazel stems and browsing.

4.1 Monitoring hazel in Area 8
The community propose to undertake active management in Area 8 (the area identified as
part of the lichen survey as the areas where negative impact on the lichen flora would be
minimised). The intention is to undertake some low intensity selective cutting of some hazel
stems (as opposed to whole stool coppicing) for craft purpose/ bean poles etc. A local stickmaker who attended the course pointed out that none of the hazel at Carnoch was of good
enough quality for stick making (Peter Modler pers. comm.).
A demonstration of the proposed monitoring method was given and the community members
invited to trial the method for themselves. The feedback was that the method was simple
enough for non-specialists and that the work involved did not appear to be so time
consuming that it would put people off volunteering for undertaking the repeat monitoring.
The baseline should be established prior to any change in management. The proposed
monitoring involves randomly sampling 25-30 hazels within a defined area. It was
considered that permanent plots might bias management (with anyone cutting hazel likely to
avoid a stool they knew was being monitored). For each of the hazels, some simple data is
collected on number of stems, stem size, and presence of lichen types. The hazels
monitored in Area 8 are selected randomly on each monitoring round as demonstrated on
the fieldtrip (see Appendix 2 for details of method).
19
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The baseline and subsequent monitoring within Area 8 should enable the impact of any
cutting/browsing on the health and viability of hazel stools. Although the monitoring of
lichens is fairly crude, and will not pick up impact on smaller, more inconspicuous species, it
will enable decline of the more robust members of the Lobarion community to be assessed.
Any significant impact on these large, conspicuous species is likely to also be having a
significant impact on other more inconspicuous species. It is unconfirmed yet whether Area
8 will be protected prior to management but some deer reduction or fencing is strongly
recommended for long term survival of stools that are subject to cutting as current browsing
levels are such that replacement of cut stems by new shoots is likely to be unsuccessful.

4.2 Monitoring hazel outside Area 8
No cutting is proposed outside Area 8. Thus the baseline and subsequent monitoring
outwith Area 8 will act as the control should enable the impact of any browsing on the health
and viability of hazel stools and impact on the Lobarion community to be assessed.
Whereas the hazels monitored in Area 8 are selected randomly on each monitoring round as
demonstrated on the fieldtrip (see Appendix 2). For the other monitoring area, although
initially time-consuming, it might be easiest in the long term to set up some permanent plots.
Hazels could be selected at random then permanently marked with coloured tape, small
posts, tree tags etc. or identified using photographs if a GPS is available and a suitable
conspicuous feature is present nearby e.g. a rock, wall. Subsequent monitoring rounds
would revisit and re-record those particular hazels. If permanently marking hazels it
suggested that a minimum of 30 hazels are marked to allow for inability to re-locate stools
(or death of stools). The monitoring stools should be scattered throughout the wood (outwith
Area 8) and easily re-locatable (unless hazels can be re-located setting up permanently
marked hazels will be a waste of time).
It’s suggested that 10 random grid references within the wood are generated (Andy and
Anna are happy to generate these if the community chooses this method) and then the
volunteer surveyors walk to these points. The surveyor should walk to each point and select
the nearest hazel (making sure not to bias results by for example selecting the healthiest
hazel). The plan is to record this randomly selected hazel and another 2 randomly selected
hazels with 5-35m. The surveyor should permanently mark this first hazel and then walk
20m north, stop then permanently mark and record the nearest hazel within 15m. If there is
no hazel within 15m of this stop, return to the first monitored hazel and walk, west for 20m,
stop and record the second hazel. If none return to first hazel, then try walking south, then
east. Aim to repeat this process until you have recorded one hazel at the random grid
reference and another 2 hazels between 5-35m away to the N, W, S or E. If no hazels are
found at a monitoring location, discard and move onto the next random point.
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The locations of all 30 hazels should be accurately recorded with a GPS. At each of the 10
locations, a sketch should be drawn of the relative locations of the 3 hazels. Sketches
should be annotated with distances and directions of the hazels from each other and from
any notable features that might aid re-location (e.g. an old birch, a prominent boulder, corner
of a wall etc.) Photographs may help re-location too but be aware that picking out an
individual hazel within a picture of a hazel stand can be very difficult!
Other data to record
It is important that any management is carefully recorded in order to interpret the results of
the monitoring. Dates of any hazel cutting, erection of fencing, introduction and removal of
stock, should be recorded, and the areas affected should be carefully mapped. Intensity of
management is also important – e.g. number and size (diameter) of stems cut,
numbers/types of stock etc.

5

DISCUSSION

5.1. Footpaths
Footpaths through the hazelwood are planned in 2011-2012 as part of the Applecross
Landscape Partnership Project. The survey identified a couple of locations that could be
included on the walk. As part of route planning or once the route has been determined the
authors would be happy to assist the community in picking out trees/lichens of interest and
providing additional information (e.g. folklore, importance to animals etc). A few initial
suggestions are given below:
5.1.1 Pile of stones near the track with Lobarion lichens.
Perhaps an old clearance cairn. Here the stones are covered with moss and have been
colonised by a number of Lobarion lichens more commonly seen on trees: Tree Lungwort
Lobaria pulmonaria and a Stinky Sticta Sticta sylvatica. The Tree Lungwort was used to
treat respiratory ailments as it was thought to resemble the lungs and thus be a suitable
remedy for such complaints. Also growing on the rocks is the Dog Lichen Peltigera
membranacea. This has whitish, fang-like rhizines (root-like structures) on the underside of
the thallus. A small piece placed in a boot was thought to ward off rabid dogs!
5.1.2 Wayside hazels with Collema fasciculare and Lobaria spp.
The hazel shown in Figs. 16 and 17 has good, conspicuous (at least when wet!) population
of Collema fasciculare (a close-up view of the population is shown in Fig. 2). It is located by
the side of the track, at the northwestern end of Area 8.
21
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Fig. 16 Trackside hazel with a good, conspicuous population of the Jelly Lichen Collema
fasciculare. The yellow arrow marks the location of the hazel shown in Figure 18.

Fig. 17 Another view of the trackside
hazel that supports good, conspicuous
population of the Jelly Lichen Collema
fasciculare.
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Another hazel (Fig. 18) about 25m away on the opposite side of the track has a good range
of species from the Lobarion lichen community (Figs. 19, 20) as well as some common
species of smoother bark that is typical of younger stems (Fig. 21). The most conspicuous
are listed below:

Collema fasciculare

Cushion Jelly or Octopus Suckers

Lobaria scrobiculata

Lob scrob

Lobaria pulmonaria

Tree Lungwort

Nephroma laevigata

a Kidney Lichen

Normandina pulchella

Elf Ears

Degelia atlantica

a Felt Lichen

Pannaria rubiginosa

Red-eyed shingle lichen

Lobaria virens

Green Satin Lichen

Some pictures of the above species are given in Appendix 3. Also refer to the Plantlife
Scotland lichen guides (Acton & Griffith, 2008) for help with identification of these species.

‘Bare twigs’ are not actually bare but covered in a patchwork of lichens including:
Lecanora chlarotera

Warty Rim Lichen

Lecidella elaeochroma

Common Disc Lichen

Pertusaria leioplaca

a Wart Lichen
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Fig. 18. Another wayside hazel with a good range of conspicuous Lobarion lichens. (View
looking northwards back along track, with Area 8 on the opposite side of the track). This
hazel has been temporarily marked with pink string.

Fig. 19. Lobarion community species present on the hazel shown in Fig.18. The pale
creamy yellow- green lobes (slate blue-grey when wet!) are ‘Lob scrob’ Lobaria scrobiculata
and the green lobes are the Tree Lungwort Lobaria pulmonaria.
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Fig.20. A small young green lobe of the Tree Lungwort Lobaria pulmonaria growing on the
scalewort Frullania sp. (a leafy liverwort with overlapping reddish and greenish scales). Note
that the hazel stem in the photo has no bare bark – the smooth parts of the stem are
completely clothed in a mosaic of crustose lichens (shades of white, pale green and pale
brown).

Fig. 21. Lichens on smooth bark of young
stems and twigs of the hazel shown in
Fig. 18. The pale green patches with
black spots are the Common Disc Lichen
Lecidella elaeochroma.
The whitish
patches with small reddish-brown fruits
with a whitish rim are the small ‘jam tarts’
(the fruits) of the Warty Rim Lichen
Lecanora chlarotera. These two species
often form mosaics together on the
smooth bark of twigs and young stems of
a wide range of tree species. The pale
greenish-white patches with raised warts
(visible in the middle of the picture on the
right hand side of the stem) is a Wart
lichen Pertusaria leioplaca.
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5.1.3 The ‘Old troll’ birch
Some large old birches were seen including the interesting one illustrated in Figs. 22 and 23
below.
Figure. 22. An old birch at NG 71021 43880 has an amazing lower trunk that looks like the
face of an ‘old troll’ !
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Fig. 23. Close-up of the Troll face !
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5.2 Other issues
5.2.1 Other tree and shrub species
The site includes a number of old and possibly veteran trees and shrubs including hawthorn,
oak, birch, rowan and ash. Survey work focused on hazel but causal records from several of
these other species indicated that they support lichen interest. For example several old
woodland indicator species were found on old and veteran birch (e.g. Hypotrachyna
taylorensis section 2.2.10). It is strongly recommended that no felling of any old trees and
shrubs is undertaken. This includes cutting up of old windthrown shrubs/trees unless they
fall across tracks. Windthrown birch was observed to support old woodland indicators. The
stumps of several old birch were found c. NG 7129 4386. It is unclear why these have been
felled (firewood/windthrow) but unless absolutely necessary it is recommended all wood
(including windthrown trees and deadwood) is left in situ. There are some stands of
younger, even-aged birch that could be thinned for firewood, craft purposes (e.g. between
Areas 1 and 12 (see Fig.1 -Map 1).
5.2.2 Other woodland management issues
Acton & Griffith (2010) deals with other management issues and should be read in
conjunction with this 2011 report.
On the basis of the 2011 visit it’s recommended that any active management (cutting) of
hazel is confined to Area 8 (the area with lowest lichen interest, and an area that would be
relatively easy to protect). Other areas are of high lichen interest or harbor species that
have a restricted distribution on the site. In time the lichen interest at Carnoch would be
expected to increase as those species with restricted distribution colonise new areas, but
this would be likely to be dependent on absence of cutting outside Area 8.
Planting of hazel on open ground between Areas 6 and 7 (Figs. 24 and 25) was suggested
during the workshop (Les Bates, pers. comm.). Certainly there is space here for a very
small stand of hazel to be established, providing ground conditions are suitable and
protection from deer etc. provided. Planting should not be carried out immediately adjacent
to existing stools as the shade created is likely to have a negative effect on the existing
lichen flora. A gap of 5m would be appropriate. This stand of hazel could be easily
protected using the existing wall/deer fence in conjunction with a new fence. These hazels
could be cut in any way the community desired e.g. selective cutting or coppicing with stems
being ready for certain crafts in maybe 6-8 years. However, there is only limited space here
and so there may not be a big enough return for the effort required. See Acton & Griffith
2010 for the other area in Applecross that would be suitable for planting.
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Fig. 24. The open area between areas 6 and 7 that may be suitable for establishing a small
stand of hazel.

Fig. 25. Another view of the open area between areas 6 and 7 that may be suitable for
establishing a small stand of hazel.
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5.2.3 Monitor tree regeneration
The original feedback during the 2010 survey indicated that a ring fence was to be
established that would exclude deer from Carnoch. The 2010 report recommended that the
community should:
Monitor tree regeneration. Monitor woodland to ensure glades do not infill with
regeneration once the ring fence goes up (the fence is intended to exclude all deer).
If so manipulate stocking levels to ensure glades do not become choked with natural
regeneration (e.g. of birch). Fixed point photographic monitoring of particular glades
is probably the easiest way to monitor this.
Although it now appears that deer will still have access to Carnoch once the proposed fence
is erected (pers. com. Sam Bridgewater), some form of fixed point photographic monitoring
(say of 5 glades with suppressed birch regeneration) might still be useful.
5.2.4 Other background study
As per the 2010 report recommendations it would still be useful to conduct:
•

Research into historical estate records Research into historical estate records
would shed light on historical management at Carnoch woodland and the wider
Applecross landscape.

•

Oral history project.

Collation of anecdotal information from older Applecross

residents regarding recent historical management. It was suggested that the farmer
at the northern end of the site be approached regarding previous use/cutting of the
hazel.
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OTHER SOURCES OF INFORMATION
Atlantic Hazel Action Group (AHAG) is a newly formed group that works to raise awareness
of
the
importance
of
hazel
http://sites.google.com/site/atlantichazelgroup/

in

Atlantic

woodlands.

Native Woodland Discussion Group (NWDG) runs courses on lichen and bryophyte
identification, including courses on Atlantic Woodland lichens and bryophytes.
www.nwdg.org.uk
It is worth getting hold of the British Wildlife article listed under references
(http://www.britishwildlife.com/html/back_issues.html). There is also a hazel book nearing
completion (written by A. Coppins, funded by SNH).
Finally – there are several lichenologists and bryologists working in Scotland who can
provide site-specific advice on management for lichens and bryophytes.
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APPENDIX 1 SPECIES LIST
Table 2. Records collected during the Native Woodlands Discussion Group lichen course (by Brian Coppins 24/09/2004) with additional
records and additional locational data (listed in red) recorded by Andy Acton and Anna Griffith during the Applecross Hazel project in 2010 2011.
Codes: CBt = Birch; CCo= hazel; CCt= hawthorn; CFx= ash; CRs= rose; CSb= rowan; CSm= elder; Lic= lichenicolous (growing on lichens);
Cort= corticolous (on bark), Sax= saxicolous (on rock). Species listed in bold are old woodland indicators.
Species

Scale Habitat

Substrate

Abrothallus parmeliarum

On Parmelia saxatilis

Lic

Acrocordia gemmata

CCo

Cort

Anisomeridium biforme

CCo

Cort

Arthonia cinnabarina

CCo

Cort

Arthonia didyma

CCo

Cort

Arthonia radiata

CCo

Cort

Arthopyrenia analepta

CCo

Cort

Arthopyrenia nitescens

CCo

Cort
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Species

Scale Habitat

Substrate

Abundance Notes

Arthopyrenia salicis

CCo

Cort

Bactrospora homalotropa

CCo

Cort

VR

Biatora chrysantha

CBt

Cort

VR

Troll birch at NG 71021 43880

Bryoria fuscescens var. fuscescens

CBt, fence post

Cort, Lig

Caloplaca ferruginea

CFx, CCo

Cort

R

NG 71026 43843

Sax

Caloplaca flavocitrina
Catinaria atropurpurea

CQ

Cort

Cetrelia olivetorum s.lat.

CBt

Cort

Cladonia coniocraea

CCt

Cort

Cladonia diversa

Sax

Cladonia polydactyla var. polydactyla

Sax

Cladonia portentosa

SS

Terr+Bry

Cladonia pyxidata

CCo

Cort+Sax
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Species

Scale Habitat

Abundance Notes

Sax

Cladonia squamosa var. squamosa
Cliostomum griffithii

Substrate

CBt

Cort
Sax

Collema auriforme
Collema fasciculare

CCo

Cort

Collema furfuraceum

CCo

Cort

Collema fuscovirens

CCo

Sax

Collema subflaccidum

CCo

Cort

LF

O

Sax

Collema tenax var. tenax
Degelia atlantica

CCo; CFx, CSx

Cort

F

Degelia plumbea

CCo, CSx

Cort

F

Dimerella lutea

CBt; CQ

Cort

O

Dimerella pineti

CBt

Cort

Evernia prunastri

CCt

Cort
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Species

Scale Habitat

Substrate

Flavoparmelia caperata

CCt

Cort+Sax

Graphis scripta

CBt; CCo

Cort

Gyalideopsis muscicola

CCo

Bry

Hypogymnia physodes

CBt

Cort

Hypogymnia tubulosa

CBt

Cort

R

NG 71289 43927

R

Hypotrachyna laevigata
Hypotrachyna revoluta

CCt, CBt

Cort

Hypotrachyna taylorensis

CBt, SS

Cort+Sax

Lecania cyrtellina

CSm

Cort

Lecania naegelii

CSm

Cort

R

Sax

Lecanora albescens
Lecanora carpinea

Abundance Notes

CCt

Cort
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Species

Scale Habitat

Substrate

Lecanora chlarotera

CCo; CCt

Cort

Lecanora confusa

CBt

Cort

Lecanora confusa

CBt

Cort

Lecanora expallens

CBt; CQ

Cort
Sax

Lecanora muralis
Lecidea sanguineoatra

Abundance Notes

CCt

Cort

Lecidella elaeochroma f. elaeochroma CCo; CCt; CFx

Cort

Lecidella stigmatea

Sax

R

At NG70952 43995

R

NG 71294 43864, NG 71047 44121, NG 71084 44096,
NG 71104 44084

Lepraria lobificans

CCo; CCt

Cort

Lepraria rigidula

CBt

Cort

Leptogium burgessii

CCo

Cort

Leptogium cyanescens

CBt

Cort + Sax + Bry Scarce
local
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Species

Scale Habitat

Substrate

Abundance Notes

Sax

Leptogium gelatinosum
Leptogium lichenoides

CCt; CFx

Cort+Sax

O

Lichenomphalia umbellifera

CBt

Cort

Lobaria amplissima

CCo

Cort

Lobaria pulmonaria

CBt; CCo; CCt; CFx; CRs; Cort+Sax + Bry A
CSb; CSm; CSx, Lonicera
periclymenum

Lobaria scrobiculata

CCo, CBt, CSb

Cort, Sax

O

Lobaria virens

CCo; CFx; CSb

Cort

F

Lopadium disciforme

CQ

Cort

R

Loxospora elatina

CBt

Cort

Local

Megalaria grossa

CCo; CFx

Cort

O

Megalaria pulverea

CBt

Cort

R?

Melanelia fuliginosa subsp. glabratula CCt

Cort

VR
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Species

Scale Habitat

Substrate

Abundance Notes

Micarea alabastrites

CBt

Cort + Bry

VR

NG 71225 43807

Cort

VR

NG 71026 43843

Mycoblastus
sanguinarius

sanguinarius

f. CBt

Nectriopsis lecanodes

On Lobaria virens

Lic

Ochrolechia androgyna

CBt

Cort

Melanelia subaurifera

CCt

Cort

Melanohalea exasperata

CCt

Cort

Micarea cinerea forma cinerea

CBt

Cort

Mycoblastus caesius

CBt

Cort

Nephroma laevigatum

CCo, SS

Cort, Bry

O

Nephroma parile

CCo; CBt

Cort

O

Normandina pulchella

CCt; CFx

Cort

Ochrolechia androgyna

CBt

Cort

NG 712 439
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Species

Scale Habitat

Substrate

Ochrolechia microstictoides

CCt

Cort

Abundance Notes

Sax

Ochrolechia parella
Ochrolechia subviridis

CCt, CQ

Cort

Ochrolechia tartarea

CBt

Cort

Opegrapha atra

CCo

Cort

Opegrapha herbarum

CCo

Cort

Opegrapha varia

CCo

Cort

Opegrapha vulgata

CCo

Cort

Pannaria rubiginosa

CCo; CFx

Cort

Parmelia saxatilis

CCt

Cort + Sax

Parmelia sulcata

CCt

Cort + Sax

Parmeliella parvula

CBt; CCo

Cort

Scarce

Parmeliella testacea

CCo

Cort

O- LF (LA)

Scarce

Frequent
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Species

Scale Habitat

Substrate

Abundance Notes

Parmeliella triptophylla

CCo

Cort

O (LF)

Parmotrema crinitum

CCt; CFx, CSb, CBt, CCo Cort

Parmotrema perlatum

CCt

Cort

Peltigera collina

CCo

Cort

O

Scarce

Sax

Peltigera membranacea
Peltigera praetextata

CCo

Sax, Cort

Pertusaria albescens var. corallina

CFx

Cort

Pertusaria amara forma amara

CSb, SS

Cort + Sax

Pertusaria hymenea

CSb

Cort

Pertusaria leioplaca

CCo; CFx

Cort

Pertusaria pertusa

CCt, CCo

Cort

Phaeophyscia orbicularis

CSm

Cort

Phlyctis argena

CCt

Cort
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Species

Scale Habitat

Substrate

Physcia aipolia

CSm

Cort

Physcia leptalea

CCt

Cort

Physcia stellaris

CCt

Cort

Physcia tenella subsp. tenella

CCt

Cort

Physconia distorta

CCt; CSm

Cort

Abundance Notes

Sax

Placynthium nigrum
Platismatia glauca

CBt

Cort

Plectocarpon lichenum

On Lobaria pulmonaria

Lic

F

Polychidium muscicola

CCo

Bry

VR

NG 71105 43967

Sax

Protoblastenia rupestris
Pseudocyphellaria crocata

CCo

Cort

VR

On 1 hazel at NG 71070 44171

Pseudocyphellaria norvegica

CCo, SS

Cort, Bry

R

On several hazels in Area 10: NG 71042 44127, NG
71075 44061, 71090 44066 and one hazel in Area 4 at
NG 71237 43809
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Species

Scale Habitat

Substrate

Abundance Notes

Punctelia subrudecta s. str.

CFx, CBt

Cort

R

Cort

R
VR

Pyrenula macrospora
Pyrenula occidentalis

CCo

Cort

Ramalina calicaris

CBt

Cort

Ramalina farinacea

CCt, CBt

Cort

Ramalina fastigiata

CCt

Cort

Sphaerophorus globosus

CBt, SS

Sax

Scarce

Sax

Sticta canariensis/dufourii ##

NG 71083 43930, NG 71080 43920, NG 71081 43922

On outcrop along road at NG 70958 44210 (just below
hazelwood)

Sticta fuliginosa

CCo

Cort + Sax

O

Sticta limbata

CFx, CCo

Cort

O

Sticta sylvatica

CSx, CCo

Sax, Bry, Cort

LF

Thelotrema lepadinum

CCO, CQ

Cort

R

NG 71237 43794, NG 71328 43835. And one other
location on hazel (grid reference not recorded).
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Species

Scale Habitat

Substrate

Abundance Notes

Sax

Toninia verrucarioides
Trapelia corticola

CBt

Cort

R

Tuckermanopsis chlorophylla

CBt, SS, Fence post

Cort + Sax + Lig

Usnea subfloridana

CCo; CSb

Cort

Usnea wasmuthii

CBt

Cort

on old birch at NG 71026 43843

Sax

Verrucaria baldensis
Xanthoria parietina

CCt; CSm

Cort

Scytonema' lichen

CCo

Bry

NG 71250 43896

Also the fungus Filicupula suboperculata at NG 70971 43923
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APPENDIX 2 HAZEL MONITORING FORM & GUIDELINES
This form and guidelines have also been provided as a separate two-page document (electronic) that would be more convenient to use in the
field.
Zig-zag transect (approx. 45 degrees) the full width between track and wall, starting at one end of monitoring area as demonstrated during the
training event.
Stop every 15 paces (but see below) and record the nearest hazel (no matter what condition the hazel is in - i.e. whether multi-stemmed,
single stemmed, standing dead, or just a stump).
The aim is to record a minimum of 25 hazels SPREAD OVER THE FULL LENGTH OF THE MONITORING AREA. I trialled 15 paces and that
worked for me but everyone paces differently through a wood so it would be worth each surveyor trialling their transect BEFORE they start
recording to see how many hazels would be recorded when stopping every 15 paces. The aim is to record min. 25 hazels so alter the pacing
interval accordingly. So for example - if during the trial you stop at 30 hazels well before you reach the end of the monitoring area it might be
best to increase the number of paces between recording stops. If you stop at < 25 hazels by the time you reach the end of the monitoring area
then reduce your number of paces between stops.
The monitoring has been kept deliberately simple in an effort to ensure people are not put off repeat monitoring! The above is the minimum to
record- if you feel confident enough then you could record species on stools (see the ID guides Andy & Anna produced for Plantlife Scotland –
i.e. Acton & Griffith, 2008).
Table 3 gives a suggested monitoring form to use.
Refer to the ID crib sheet (Appendix 3) for guidelines on lichen types. Note that the type ‘GREYISH OR BLUE GREY LICHENS’ specifically
refer to the Felted Degelia spp. or Red Eyed Shingle Pannaria rubiginosa.
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Table 3. CARNOCH HAZELWOOD: HAZEL MONITORING FORM
Hazel no.
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
SHOOTS < 2m high, <1cm
diameter (tick one of
below)
1. Heavily browsed and
suppressed/ dead (e.g. shoots
mostly < 50cm tall)
2. Some live shoots 'getting
away' and >1m
3. Abundant live shoots >1m

LIVE STEMS > 2m, <1cm
diameter
(tick one of
below)
1. NONE present
2. <5 present
3. > 5 present

TOTAL No. DEAD STEMS
4cm + diam.

LIVE STEMS >2m, 1cm+
diameter (record no. of
stems in each size class)
1-3cm diameter (<10 yrs old?)
4-7cm diameter (c. 10-20 yrs
old)
8-13cm diameter (c.20+ yrs
old)
14cm + diameter (c.20+ yrs
old)
TOTAL no. LIVE STEMS >2m,
1cm+ diam.
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PRESENCE ON ANY
STEM OF A STOOL OF:
(tick types present)

1. GREEN LEAFY
LICHENS
2. BROWN LEAFY
LICHENS
3. GREYISH or BLUE
GREY LICHENS
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APPENDIX 3 IDENTIFICATION CRIBSHEET
This crib sheet has also been provided as a separate 4 page document (electronic) with
larger photos that would be more convenient to use in the field.

1. GREEN LEAFY LICHENS – Lobaria spp.
Fig.26a and b. Tree Lungwort Lobaria
pulmonaria
Lobes with a network of ridges.
(below).

Wet (left), dry

Fig. 27a and b. Green Satin Lichen Lobaria virens
Lobes smooth but with small volcano-like warts (under hand lens). Wet (below left), dry (below right).
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2. BROWN LEAFY LICHENS (e.g. Stinky Sticta spp., Kidney Lichen Nephroma
laevigatum)
Fig. 28. Brown lobes of Stinky Stictas

Fig. 29. Well-developed brown lobes of
Stinky Stictas

Sticta spp. can smell fishy when wet.

Fig. 30 (below). Grey-brown lobes of the Kidney
lichen Nephroma laevigata.

Fig. 31 (right). Brown lobes of Sticta, green lobes of
Lobaria spp. and blue-grey lobes of felt lichens.
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3. GREYISH OR BLUE-GREY LICHENS (specifically the Felt Lichens Degelia spp. or RedEyed Shingle Lichen Pannaria rubiginosa).
Fig. 32. Felt Lichens (blue-grey) with a brown lobe of Sticta (centre) and young lobes of
green leafy lichens (Lobaria spp.).

Fig.

33.

A

Felt

Degelia atlantica

Fig. 34. Plum-Fruited Felt Lichen
Degelia plumbea
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Fig.

35

Plum-Fruited

Lichen Degelia plumbea

Fig. 36 and 37 Red-eyed Shingle Lichen Pannaria rubiginosa. Wet (top), dry (bottom).
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APPENDIX 4 NORWEGIAN SPECKLEBELLY
The locations of Norwegian Specklebelly Pseudocyphellaria. norvegica have been discussed
in section 2. One of these populations in Area 10 is a core sub-population and would be a
suitable site for monitoring. It would be desirable to monitor the population on existing
hazels/boulders and it would be very interesting to see if the species colonises other hazels
in the vicinity.
This could be monitored by a specialist or, with some suitable guidance, by one or two
members of the community. Great care would have to be taken to correctly identify the
species and to carefully set up and conduct monitoring up so as not to risk damage to the
existing populations (the species could be vulnerable to dislodging, for example if too many
people were to undertake the monitoring). The hazels are currently marked with pink string
to enable re-location. This should be removed at some point and, if monitoring is to be
established, some more inconspicuous method of permanently marking the locations
adopted.
Figure 38. The locations of a
core sub-population of P.
norvegica (on hazels and a
mossy rock) in Area 10.
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APPENDIX 5 GLOSSARY OF TECHNICAL TERMS

BAP

Biodiversity Action Plan

Bryicolous

Bryicolous species grow on bryophytes

Bryophytes

Mosses and liverworts

Coppicing

The practice of cutting a whole stool (typically of hazel) near the
base. In the absence of browsing this will often result in a crop of
smooth, straight stems. In some areas (e.g. southern England)
coppicing was carried out on an intensive rotational basis that
precludes the development of a rich lichen flora. In existing western
Scottish woods with a well-developed lichen flora it is highly unlikely
that cutting was ever done in such an intensive way. Rather,
individual stems were probably cut on a more selective basis.

Epiphyte

Epiphytes (epiphytic species) grow on trees.

Graphidion

The Graphidion scriptae community (‘smoothies’) typically occurs as
an intricate map-like patchwork of thinly crustose lichens on smooth
bark, especially on hazel. The fruits look like small scribbles, warts,
barnacles, ‘jam-tarts’, spots or raised pimples. It is best developed in
ancient woods with significant stands of hazel. See Acton& Griffith,
2008.

International
Responsibility

Britain has International Responsibility for a number of species. This
is generally because Britain has a significant proportion (estimated as
> 10%) of the European and /or global population of this species.

Lichenicolous

Lichenicolous species grow on lichens

Lobarion

The Lobarion pulmonariae is a lichen community that can occur on
trees with mildly acidic bark (e.g. ash, hazel, rowan, willow and old
oak), especially in ancient woodlands. It can be well developed in
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Atlantic woodlands and often includes large leafy lichens such as
Tree Lungwort (Lobaria pulmonaria). See Acton& Griffith, 2008.
Nationally Rare

Occurring in 15 or fewer hectads (10 x 10 km squares) in Great
Britain.

Nationally Scarce

Occurring in 16-100 hectads (10 x 10 km squares) in Great Britain.

Near Threatened

A taxon that is Near Threatened has been evaluated against the
IUCN Red List criteria but does not qualify for Red List Threatened
categories (i.e. is not Critically Endangered, Endangered or
Vulnerable) at the moment, but is close to qualifying for or is likely to
qualify for a threatened category in the near future (follows Woods &
Coppins, 2003).

Parmelion

In this report the Parmelion refers to the Parmelion laevigatae, a
lichen community on trees with very acidic bark (e.g. alder, birch and
oak), especially in old Atlantic woodlands. It often includes pale grey
crustose or leafy lichens. See Acton & Griffith, 2008.

Saxicolous

Growing on rock.

Terricolous

Growing on the ground. Includes those species growing on soils,
decaying vegetation, and low mats of bryophytes and occasionally
spreading to overgrow the bases of vegetation at ground level.
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