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4.7.2 Mapping of lichen diversity
LD values of sample plots were assigned to the LD classes (Table 4.12) and sample

plots were coloured according to the respective class (Section 3.9) (Figure 4.1).

Figure 4.1 LD map based on LDVs recorded on trees in Knocksink Wood.
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4.8 Lichen diversity and environmental variables

4.8.1 Light

This analysis aims to identify differences between sample plots with regard to light
availability. Each sample plot and its LDV was assigned to one of these categories: (1)
Woodland perimeter or (2) Within woodland (Section 3.10.1). Then an average LD
value (Table 4.9) and total lichen species number (Appendix 8.4) were calculated for

each category (Table 4.13).

Table 4.13: Average LDV and species number in ‘woodland perimeter’ and ‘within

woodland’ category.

Woodland Perimeter Within woodland
Species Species
Plot LDV Number Plot LDV Number
Plot 1 28.25 17 Plot 2 18.75 15
Plot 3 19.25 16 Plot 5 11 8
Plot 4 24 17 Plot 6 17.75 12
Plot 8 24 13 Plot 7 10.5 4
Plot 9 39.5 13 Plot 10 29 19
Plot 11 15.75 7 Plot 12 15.25 4
Plot 14 24.5 10 Plot 13 21.5 10
Plot 19 31.25 7 Plot 15 18.5 16
Plot 22 40.25 7 Plot 16 23.2 9
Plot 23 25 5 Plot 17 11.5 9
Plot 24 19.25 7 Plot 18 16 9
Plot 26 50 15 Plot 20 38.75 10
Plot 27 51.5 12 Plot 21 34 8
Plot 25 27.25 7
Mean 30.19231 11.23077 | Mean | 20.43846 10.23077
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4.8.2 Trunk circumference

Sampled oak trees in the oak woodland and ash trees in the ash-hazel woodland were
grouped into 13 trunk circumference categories (Section 3.10.2) and average frequency
and species number was calculated for each category (Appendix 8.6 and 8.7) (Table

4.14).

Table 4.14 Average frequency and lichen species numbers in different trunk

circumference categories.

Category . Average frequency Aver_age lichen
Number Trunk girth category [cm] species number
oak ash oak ash
1 <60 - 285 - 4
2 61-80 13 33.73 4.5 5.09
3 81-100 21.3 35.56 5.17 5.19
4 101-120 13.75 75 5 8
5 121-140 38 56 6 8
6 141-160 - 16 - 4
7 161-180 16.3 - 4.33 -
8 181-200 17.67 - 3.67 -
9 201-220 14.25 - 2.75 -
10 221-240 10.5 - 2 -
11 241-260 35.5 - 8 -
12 261-280 22 - 4.5 -
13 281-340 24 - 6.67 -

4.8.3 North, east, south, west aspect on trees - studying trends of epiphytes on

tree trunks based on frequency.

The frequency of lichen species on tree trunks was recorded for each of the three
woodland types in relation to each aspect of the trunk (Figure 3.5) for Knocksink Wood
and for the trees in the woodland in Powerscourt (Appendix 8.5, 8.8 and 8.9) (Table
4.15).
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Table 4.15 The frequency of lichen species on north, east, south and west aspect of

tree trunks in the woodlands in Knocksink Wood and Powerscourt Waterfall.

Knocksink Wood woodlands
Frequency on aspects
Woodland North East South West Total
Oak 170 158 134 152 614
Oak-ash hazel 227 249 265 244 985
Ash-hazel 312 307 288 237 1144
Total 709 714 687 633 2743
Percentage 25.85% | 26.03% | 25.04% | 23.08% 100.00%
Woodland at Powerscourt Waterfall
Frequency on aspects
North East South West | Total
Total 117 180 97 135 529
Percentage 22.12% | 34.03% | 18.33% | 25.52% 100.00%

4.9 Frequency of lichen species and tree genera

This analysis compares the average frequency of lichen species on oak, ash, beech,

sycamore, and willow trees in the three woodland types in Knocksink Wood (Appendix
8.10) (Table 4.16).

Table 4.16 The average frequency of lichen species on oak, ash, beech, willow and

sycamore trees in Knocksink.

Tree species Average Frequency
Oak 20.7
Ash 28.5
Beech 26.6
Willow 29
Sycamore 10
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4.10 Alternative species diversity indices

4.10.1 Shannon diversity

The Shannon diversity index (H’) was used to establish alternative estimates of species
diversity at Knocksink Wood (Section 3.12). The Shannon diversity index (H”) in oak
woodland was estimated at 2.94 and in ash-hazel woodland at 2.52 (Appendix 8.11).

4.10.2 Simpson’s Index of Diversity

The biological diversity was quantified using Simpson’s Index of Diversity (D) (Section
3.12). The Simpson’s Index of Diversity using the format 1-D was calculated as 0.93
for the oak woodland and 0.90 for the ash-hazel woodland (Appendix 8.12).

4.11 ldentifying environmental alteration

Following Loppi et al. (2002) a theoretical maximum naturality value was estimated for
both substratum oak and ash in Knocksink Wood based on LD values for each tree

(Section 3.13) (Appendix 8.13) (Table 4.17).

Table 4.17 Estimating theoretical maximum naturality value for oak and ash trees

Substrate N. of relevés Max LD value | 98° LD value | Mean LD value > 98°
LD value

Oak & Ash | 93 75 65.64 72

Accordingly a scale for interpretation of environmental alteration was designed (Table

3.2) (Table 4.18).

Table 4.18 Environmental alteration interpretation scale for Knocksink Wood.

Class Class 1 Class 2 Class 3 Class 4 Class 5
Interpretation | Lichen desert Alteration / Semi- Semi
/ High alteration / naturality Very low
Very high environmental Moderate Low environmental
environmental alteration environmental | environmental alteration
alteration alteration alteration
LDVs 0 1-24 24 -48 48 -72 >72

Based on LDVs, sample plots were assigned to the interpretation scale (Table 4.19).
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Table 4.19 Environmental alteration pattern for Knocksink Wood Nature Reserve.

Class Interpretation LD Location Alteration [%]
values
Naturality NO environmental alteration >72 - 0
Semi- LOW environmental alteration | 48 - 72 26, 27 1-25
naturality
Semi- MODERATE environmental 1,9, 14, 20, 21,
alteration alteration 24 -48 22,23, 25 26 - 50
2,3,4,5,6,7,
. . . 8, 11,12, 13,
Alteration HIGH environmental alteration 1-24 1516, 17, 18, 51-75
24
. VERY HIGH environmental
Lichen desert alteration 0 - 76 - 100

4.11.1 Mapping environmental alteration

Based on LDVs of oak and ash trees in Knocksink, sample plots were presented on the
grid map of Knocksink Wood (Figure 3.2) using the environmental alteration zones

(Table 4.17) (Figure 4.2).

Figure 4.2 Map of environmental alteration in Knocksink Wood.
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4.12 Indices of Ecological Continuity

Recorded lichen species in Knocksink Wood woodlands were compared to the Revised
Index of Ecological Continuity (RIEC) indicator lichen species (Table 3.3) and the RIEC
values were calculated for the three woodland types in Knocksink Wood (Section 3.14)
(appendix 8.14) (Table 4.20). A total of four RIEC species were recorded in the
Knocksink Wood woodlands. The latter included Arthonia vinosa, Enterographa
crassa, Lecanactis premnea and Pyrenula macrospora (Table 4.1). Arthonia vinosa and
Lecanactis premnea were only recorded in the oak woodland in Knocksink Wood. The
combined RIEC for the Knocksink Wood woodlands was calculated as 20. The RIEC
value for Powerscourt Waterfall woodland was calculated as 20 (Section 3.14)

(Appendix 8.14) (Table 4.20).

Table 4.20 RIEC and NIEC values in the three woodland types in Knocksink Wood

and for the woodland at Powerscourt Waterfall.

Woodland RIEC NIEC
Oak woodland 20 2
Oak-ash-hazel woodland 10 0
Ash-hazel woodland 10 0
All three woodlands at Knocksink Wood 20 2
Mixed Woodland at Powerscourt Waterfall 20 5

Recorded lichen species in Knocksink Wood woodlands were also compared to the New
Index of Ecological Continuity (NIEC) indicator lichen species (Table 3.4) and the
NIEC values were estimated for the three woodland types in Knocksink Wood (Section
3.14) (Appendix 8.14) (Table 4.20). A total of two NIEC indicator species were
recorded in the oak woodland in Knocksink Wood. The latter included Arthonia vinosa
and Lecanactis premnea (Table 4.1). None of the NIEC indicator lichen species were

recorded in the oak-ash-hazel woodland or the ash-hazel woodland. The combined
NIEC value for the Knocksink Wood woodlands was two. A total of five NIEC
indicator lichen species viz. Collema furfuraceum, Lobaria pulmonaria, Ochrolechia
inverse, Parmelia crinita and Thelotrema lepadinum were recorded in the woodland at
Powerscourt Waterfall. The NIEC value for the woodland at Powerscourt Waterfall was
5 (Appendix 8.14).
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4.13 Lichen species indicative of native woodlands
The lichen species indicative of native woodland in the south-east of Ireland (Section

3.15) were identified on oak, ash, sycamore, willow and beech in the three woodland

types in Knocksink Wood (Table 4.21).

Table 4.21 Lichen species indicative of native woodland on trees in Knocksink

Wood.

Knocksink Wood woodlands

Oak Ash- Pow.
w. Oak-ash-hazel wood hazelw. | waterf.
Lichen taxa oak | oak | ash | sycamore | willow | beech ash Wood
Arthonia cinnabarina 1 1 - - - - - -
Cladonia coniocraea 1 - - - - - - 1
Enterographa crassa 1 1 1 1 - 1 1 -

Evernia prunastri - - - -
Graphis scripta 1 1 1 1
Lecanora chlarotera 1 1 1 1 1 1 1
Lecidella elacochroma 1 1 1 1
Normandina pulchella - - - - - - -

[EE PEEU L SR N

Parmelia sulcata - - - - 1 - R -
Physcia tenella - - - - 1 - R
Pyrenula macrospora 1 1 1 - - 1 1
Ramalina farinacea - - - - 1 - -

Thelotrema lepadinum - - - - - - -
Totals 7 5 5 3 6 5 5

[7- 0 [N PN G

4.14 Lichen taxa recorded on tree trunks in Powerscourt Waterfall

woodland

A selected number of trees were sampled for lichens in Powerscourt Waterfall woodland
(Figure 3.3) to enable comparison of lichen diversity results from Knocksink Wood. In
total 34 lichen taxa (Appendix 8.15) were recorded on trunks of four sycamore and two
oak trees in the Powerscourt Waterfall woodland. A total of 17 lichen species were
crustose lichens, 13 foliose lichens, three fruticose lichens and one lichenicolous lichen.
The Serensen coefficient was calculated for expressing similarity in species composition
between the three woodland types in Knocksink Wood and Powerscourt Waterfall
woodland (Appendix 8.16) (Table 4.22).
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Table 4.22 The Sorensen coefficient calculated for the three woodland types in

Knocksink Wood and Powerscourt Waterfall woodland.

Number of
common Number of Number of Sarensen
Woodlands lichens in lichens in lichens in coefficient
woodland 1 | woodland 1 (b) | woodland 2 (c)
and 2 (a)
Oak wood (1) and o
Powerscourt W. (2) 14 35 34 29%
Oak-ash-hazel wood (1)
and Powerscourt W. (2) 22 36 34 39%
Ash-hazel wood (1) and o
Powerscourt W. (2) 12 24 34 29%
Knocksink wood (1) 26 52 34 38%

and Powerscourt W. (2)
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5. DISCUSSION

5.1 Lichen taxa recorded on the trunks of trees in Knocksink Wood

woodlands

A total of 53 lichen taxa were recorded on tree trunks in Knocksink Wood woodlands
(Table 4.1). Most of the epiphytic lichen species recorded were crustose lichens (44
taxa). The remaining six lichens were foliose lichens and included Flavoparmelia
caperata, Melanelia fuliginosa subsp. glabratula, Melanelia subaurifera, Parmelia
saxatilis, Parmelia sulcata, Parmotrema chinense. Three lichens were fruticose lichens
viz. Evernia prunastri, Physcia tenella and Ramalina farinacea. These lichens were
recorded only on the willow trunks in the oak-ash-hazel woodland. There were no
foliose and fruticose lichens recorded on the trunks of oak and ash trees in any of the
woodland types at Knocksink. However, it has been generally reported where light
conditions are appropriate that foliose and fruticose lichens occur on tree trunks of oak
and ash trees in similar woodland types (James et al. 1977, Rose 1974, Coppins 1984,
Broad 1989 etc.). Because of their light sensitivity foliose and fruticose lichens are
typically associated with the canopy environment, specifically twigs and branches.
Indeed, they are known as light demanding lichens (Wolseley and Pryor 1999).
Therefore the absence of foliose and fruticose lichens on the tree trunks within
Knocksink suggests that the light conditions are relatively poor below the canopy.
Based on the data presented in Table 4.1 the lichen species composition was analysed to
establish similarity between the three woodland types in Knocksink Wood (Appendix
8.17) (Figure 5.1).
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Figure 5.1 Comparison of lichen species composition between woodland types in

Knocksink Wood.
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The oak woodland was found to be similar to the oak-ash-hazel woodland (similarity =
55.23%). The ash-hazel woodland showed a relatively greater difference in lichen
species composition with a similarity measure of 48.77% in comparison to the oak
woodland and the oak-ash-hazel woodland. Alternative assessment of similarity
between the three woodland types was carried out using the Serensen coefficient (Table
4.2). The similarity value between the oak woodland and the oak-ash-hazel woodland
was recorded as 41.3%. The similarity value between the oak-ash-hazel woodland and
the ash—hazel woodland was 34.8% and the similarity between the oak woodland and the
ash-hazel woodland was 34%. Both assessments indicate that while there are floristic
differences between the woodland types in lichens there are also strong similarities in

lichen species composition.
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5.2 Lichen species on the trunks of oak, ash, sycamore, willow and beech
trees in Knocksink Wood woodlands.

The occurrence of lichen species within the three woodland types was assessed for oak,
ash, sycamore, willow and beech trees (Table 4.3). In total 35 lichen taxa were recorded
on the oak trees in the oak woodland. There was a group of lichens only recorded on the
oak trees in the oak woodland; the latter included Acrocordia gemmata, Amandinea
punctata, Arthonia sp., Arthonia vinosa, Cladonia coniocraea, Haematomma caesium,
Lecanactis premnea, Porina sp. and Schizmatomma cretaceum. The oak trees in the
oak-ash-hazel woodland were supporting similar lichen species to that on the oak trees
in the oak woodland. However, a significantly lower number of species was recorded on
the oak trees in the oak-ash-hazel woodland (17 species). In total 19 lichens were
recorded on the willow trees in the oak-ash-hazel woodland. The willow trees in the
oak-ash-hazel woodland supported a unique lichen assemblage at Knocksink consisting
of fruticose and foliose lichens viz. Evernia prunastri, Flavoparmelia caperata,
Melanelia fuliginosa spp. glabratula, Melanelia subaurifera, Physcia tenella and
Ramalina farinacea. The beech trees supported a lower number of lichens (14 species),
all of which were common lichen species recorded on the tree trunks in the three
woodlands in Knocksink. The sycamore trees recorded the lowest number of lichen
species (6 species). Similar lichen species occurred on both ash substrata in the oak-ash-
hazel and the ash-hazel woodland. However, the ash trees in the ash-hazel woodland
were recorded with higher number of species (24 lichen taxa) than the ash trees in the
oak-ash-hazel woodland (18 lichen taxa). There was a group of six lichens only
recorded on the ash trees in the ash-hazel woodland (Arthonia spadicea, Eopyrenula
leucoplaca, Lecidea exigua, Opegrapha varia, Porina borreri and Vouauxiella
lichenicola). Two lichen species were recorded on each of the oak, ash, sycamore,
willow and beech viz. Lecanora chlarotera and Pertusaria leioplaca. The occurrence of

the various lichen species on oak and ash trees is consistent with the findings of
Alexander et al. (1989), Rose (1974) and Broad (1989).
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Based on the data presented in Table 4.3 the lichen species composition was analysed to
establish similarity between oak, ash, beech, sycamore and willow trees in the three

woodland types in Knocksink (Figure 5.2).

Figure 5.2 Comparison of lichen species composition between oak, ash, beech,

sycamore and willow trees in the three woodland types in Knocksink Wood.
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The oak, beech, ash and sycamore in the oak-ash-hazel woodland were found to be
similar to the ash in the ash hazel woodland in lichen species composition, the similarity
measures were ranging from 84.43% to 74.91%. The oak in the oak woodland was also
very similar (similarity = 74.64%). The willow in the oak-ash-hazel woodland was
found to have similarities to some extent in lichen species composition to all the other
tree species sampled in the woodlands at Knocksink (similarity = 63.30%), however the
lower similarity number indicated that to some extent different lichen species also
occurred on the willow trees. The number of lichens in the three woodland types in
Knocksink Wood were recorded separately for each tree genera (Table 4.4) and

compared (Figure 5.3).
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Figure 5.3
Number of lichen species recorded on oak, ash,
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Figure 5.3 shows that the highest number of lichens was recorded on oak trees (35
lichens). A lower number, 27 species was recorded on ash trees, followed by willow
trees (19 species) and beech trees (14 species). The lowest number of lichens was
recorded on sycamore trees (6 species). The sequence of lichen numbers recorded per
tree genera in Knocksink Wood was then: oak > ash > willow > beech > sycamore. A
similar sequence was recorded by Rose (1974), although it is also recognised that no
lichen species is exclusively substrate specific in relation to a given tree. Generally, oak
trees support a greater number of lichen species than ash trees (Rose 1974, Broad 1989,
Fox et al. 2001, Brodekova et al. 2006). The differences in lichen species numbers
reflect the variable ecological conditions available to lichen development on each tree
type. Mostly tree maturity, bark properties such as the roughness and availability of
light and humidity at the tree trunk location are important for development of a rich

lichen community.
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5.3 The most frequent lichen species on trees in Knocksink Wood.

5.3.1 Oak woodland and Ash-hazel woodland

The four most frequent lichen species on the oak trees in the oak woodland were:
Lepraria lobificans, Pertusaria leioplaca, Anisomeridium biforme and Enterographa
crassa (Table 4.5). Lepraria lobificans is associated with shaded bark and grows
directly on the surface and especially over mosses (Purvis ef al. 1994). Indeed, a high
occurrence of mosses was recorded on the oak tree trunks in the oak woodland.
Lepraria lichens were also reported to be indicative of native woodlands in the south-
east of Ireland especially on oaks (Higgins ef al. 2004). The most frequent lichens on
the ash trees in the ash-hazel woodland were with the exception of Enterographa crassa
different to those on the oak trees in the oak woodland (Opegrapha atra, Lecanora
chlarotera, Pyrenula macrospora and Enterographa crassa). Pyrenula macrospora was
dominant on the ash trees. Whereas Enterographa crassa was abundant on both oak in
the oak woodland and ash in the ash-hazel woodland. This is consistent with the
findings of Higgins et al. 2004 where Enterographa crassa was reported on ash trees in
native woodlands in the south-east of Ireland. Generally, Enterographa crassa occurs
on the shaded bases and trunks of mature or senescent broad-leaved trees, especially in
ancient woodlands and is tolerant of low illumination (Purvis et al. 1994). The high
occurrence of this species on the oak trees in the oak woodland and the ash trees in the
ash-hazel woodland indicated good environmental conditions for its growth and
dispersal. In addition, it suggests that a degree of ancient woodland character is

persistent within the woodlands of Knocksink Wood.

The nature of the substrate on which lichens grow has considerable influence on the
diversity and abundance of lichen species that arise in a woodland. The majority of oak
trees in the oak woodland at Knocksink had a relatively rough bark surface with
consequently a greater potential to hold moisture when compared with the smoother
bark of ash trees in the ash - hazel woodland. Higher moisture holding ability promotes
development of other epiphytes, especially mosses and climbing ivy. Indeed, the

occurrence of moss and ivy was observed as greater on oak trees in the oak woodland
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than on ash trees in the ash - hazel woodland. It is also recognised that rougher bark, as
found on the oak trees, provides a better habitat for the development of a wider spectrum
of lichen species. Clearly, certain substrate conditions favour the development of some
species more than others and this may be reflected in the greater abundance of lichen
species such as Opegrapha atra, Lecanora chlarotera, Pertusaria leioplaca,
Enterographa crassa, Graphis scripta and Arthonia radiata on the relatively smooth
barks of the ash trees. These species were recorded with significantly higher frequencies
on the ash trees than on the oaks (Table 4.5). Most of these species are characteristic
species found on trees with smooth bark (Broad 1989, James et al. 1977, Rose 1974). In
this respect the occurrence of these species on the ash trees is consistent with the
expectations. Another important substrate parameter is the pH of the bark. It is well
known that the pH of bark has a strong influence on epiphytic lichen development (Rose
1974, James et al. 1977, Coppins 1984, Kricke 2002). The dominance of acidophytic
lichen taxa (e.g. Arthonmia, Lepraria, Opegrapha) (Wirth 1995 a, b) in the general
epiphytic lichen flora at Knocksink clearly reflects the acidic character of the bark of the

trees in the woodlands.

5.3.2 Oak-ash-hazel

A variety of tree genera viz. oak, ash, willow, beech and sycamore were sampled for
lichens in the oak-ash-hazel woodland. The most frequent lichens on the oak trees in the
oak-ash-hazel woodland were Lecanora chlarotera, Opegrapha atra, Lecanora
argentata and Pertusaria pertusa. These species also occurred on oak trees in the oak
woodland, however their frequencies were lower. The most frequent lichens on the ash
trees in the oak-ash-hazel woodland included Opegrapha atra, Arthonia radiata,
Opegrapha herbarum, Pyrenula macrospora and Pertusaria leioplaca. These species
also occurred on ash trees in the ash-hazel woodland and Opegrapha atra was recorded
with relatively high frequency.

The most frequent lichen species on the willow trees (Salix caprea) in the oak-ash-hazel
woodland included Lecanora chlarotera, Evernia prunastri, Parmelia sulcata and
Pertusaria leioplaca. The high abundance of the fruticose lichen Evernia prunastri on

the willow trees indicates that there is a high degree of illumination on the bark of these
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willows. The willows grow on the periphery of a small fresh water pond near the main
walking path in the oak-ash-hazel woodland. Generally, Goat willow trees (Salix
caprea) favour wet environments along streams and ponds and are usually part of the
understorey in woodlands. Willows are small trees and a mature tree trunk has in
average circumference 80cm (Meikle 2006). One of the sampled willow trees had a
trunk circumference of 86cm at 100cm above the ground. This indicates that it is an old
tree. Also the gap in the canopy created by the fresh water pond probably allows a
greater penetration of light to the tree trunks than in other parts of the woodland. The
occurrence of these fruticose and foliose assemblages on the willow trees is consistent
with the observed maturity and roughness of their bark as well as the higher availability
of light and elevated humidity at this location.

The most frequent lichen species on the sycamore trees in the oak-ash-hazel woodland
included Pertusaria leioplaca, Graphis scripta and Opegrapha niveoatra. Similarly, the
most frequent lichen species on the beech trees in the oak-ash-hazel woodland included
Pertusaria leioplaca, Lecanora chlarotera, Opegrapha atra and Graphis scripta.
Graphis scripta and Pertusaria leioplaca were recorded among the most frequent
lichens on both sycamore and beech. Generally, both species are frequent on shaded
smooth bark on a wide range of broad-leaved trees (Purvis ef al. 1994). The occurrence
of Pertusaria leioplaca, Graphis scripta, Opegrapha atra and O. niveoatra on sycamore
and beech was matched by high occurrence on the ash trees in the Knocksink Wood
woodlands. This may be related to the similarities in bark properties and the relatively

smooth bark on beech, ash and sycamore.

This analysis confirms that there are some floristic differences between lichens on oak,
ash, beech, sycamore and willow trees. These differences are related to bark properties
such as the roughness and age of the substrate, water holding ability, light and humidity,
etc. Indeed, all these factors were identified as important for lichen species development
on trees in forests (James et al. 1977, Barkman 1958, Brodo 1974, Coppins 1984,
Howksworth and Hill 1984, Broad 1989, Orange 1994, Wirth 1995 a, b, etc.). These
results confirmed the general theory that each particular substrate tends to comprise

characteristic lichen vegetation within a single climatically uniform region and under the
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influence of similar environmental factors, which underpins the classification of lichen

communities by James et al. (1977).

5.4 Comparison of lichen species composition on oak tree trunks between
sample plots in the oak woodland.

The three most frequent lichen species recorded in the eight sample plots in the oak
woodland (Table 4.6) were compared. Lepraria lobificans was common to five sample
plots (plotl and plot 4 — 7). Enterographa crassa was recorded in four sample plots
(plot 4 — 6 and plot 8). Pertusaria leioplaca was recorded in three sample plots (plot 1,
3, 6) and Cladonia coniocraea was also recorded in three plots (plot 4, 5, 7). The data
(Table 4.6) suggests that no single species dominates this woodland habitat type. The
lichen species composition was analysed to establish similarity between the sample plots

in the oak woodland at Knocksink (Appendix 8.16) (Figure 5.4).

Figure 5.4 Similarity of lichen species composition between sampling plots in the

oak woodland
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The sample plots in the oak woodland were found to be significantly similar in lichen
species composition with similarity measures ranging from 70.05% to 84%. The plots
with the highest degree of similarity were plot 5 and plot 7 (similarity = 83.88%) (Figure
5.4). The lowest value for similarity was recorded between plot 3 and all the other plots
(similarity = 70.05%). This indicates that while there are minor floristic differences
between the sample plots there are strong similarities in lichen species composition on

oak trees between sample plots in the oak woodland.

5.5 Comparison of lichen species composition on oak, ash, sycamore,
willow and beech tree trunks between sample plots in the oak-ash-hazel

woodland.

The three most frequent lichen species recorded in the eleven sample plots in the oak-
ash-hazel woodland (Table 4.7) were compared between sample plots. Opegrapha atra
was recorded as the most common species in eight sample plots (plot 9, 11-14, 16, 17,
19) and was also the one with the highest frequency in five of the eight plots (plot 9, 11,
12, 14, 16). Lecanora chlarotera was recorded in five sample plots (plot 9, 10, 15, 18
and 19) and had the highest frequency in four of these (plot 9, 10, 15, 18). Pertusaria
leioplaca was also common in five plots (plot 9, 12, 14, 16, 19) with the highest
frequency being recorded in plot 19. The remaining lichens listed as frequent in Table
4.5 were frequent only in one or two plots. This in part reflects the variation of the tree
bark substrate in the oak-ash-hazel woodland, which includes oak, ash, sycamore, beech
and willow trees. The lichen species composition was analysed between the sample

plots in the oak-ash-hazel woodland at Knocksink (Appendix 8.16) (Figure 5.5).
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Figure 5.5 Similarity in lichen species composition on tree trunks in the oak-ash-

hazel woodland.
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The majority of sample plots in the oak-ash-hazel woodland were found significantly
similar in lichen species composition with similarity measures ranging from 90.45% to
79.63%. Plot 14 (three ash trees and one oak) and plot 19 (four beech trees) showed the
greatest similarity (90.45%). This indicates that while there are minor floristic
differences between the sample plots there are also strong similarities in lichen species
composition on oak, ash, beech and sycamore trees between sample plots (plot 9, 11-19)
in the oak-ash-hazel woodland. Plot 10 showed the highest difference in lichen species
composition to all the other plots in the oak-ash-hazel woodland (similarity = 61.66%).
This reflects the dominance of foliose and fruticose lichens on willow trees in this
location (Table 4.5 and 4.7). The generally high similarity between the various substrate
categories (different tree types) suggests that in the case of Knocksink, substrate is less

significant than other factors in determining the diversity of lichen species composition.
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5.6 Comparison of lichen species composition on ash tree trunks between
sample plots in the ash-hazel woodland.

The most frequent lichen species recorded in the eight sample plots in the ash-hazel
woodland (Table 4.8) were compared. The most frequent lichen species were Lecanora
chlarotera, Graphis scripta, Opegrapha atra and Pyrenula macrospora, which all
occurred in four sample plots. Enterographa crassa was recorded in three sample plots
(plot 20-22) and Pertusaria leioplaca was also recorded in three sample plots (plot 21,
25, 26). The data (Table 4.8) suggest that no single species dominates this woodland
habitat type. The lichen species composition was analysed to establish similarity
between the sample plots in the ash-hazel woodland at Knocksink (Appendix 8.16)
(Figure 5.6).

Figure 5.6 Similarity in lichen species composition on ash trees in the ash-hazel

woodland.
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The sample plots in the ash-hazel woodland were found to be significantly similar in

lichen species composition with similarity measures ranging from 73.04% to 91.77%.
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The plots with the highest degree of similarity were plot 24 and plot 25 (similarity =
91.77%) (Figure 5.6). The lowest value for similarity was recorded between plot 27 and
all the other plots (similarity = 73.04%). This indicated that while there are minor
floristic differences between the sampling plots there are strong similarities in lichen
species composition on ash trees between sample plots in the ash-hazel woodland. This
is consistent with the relatively homogenous nature of the bark substrate as all the trees
sampled in this habitat type were ash. It may also reflect the dominance of other

environmental factors in driving lichen species composition.

5.7 Lichen diversity assessment

Lichen diversity values (LDVs) were recorded for each sampling plot (Table 4.9). The
LDVs ranged between 10.5 (Plot 7) and 28.25 (Plot 1) in the oak woodland. This value
of 10.5 in the oak woodland represented the lowest LDV recorded across all three
woodland habitat types. The LDV range was from 11.75 (Plot 17) to 39.5 (Plot 9) in the
oak-ash-hazel woodland and the LDV interval in the ash-hazel woodland was between
19.25 (Plot 24) and 51.5 (Plot 27). The value of 51.5 in the ash-hazel woodland was the
highest LDV recorded. The highest average LDV was recorded in the ash-hazel
woodland (35.75), and then significantly lower in the oak-ash-hazel-woodland (23.382)
with the lowest average LDV recorded in the oak woodland (19.188) (Table 4.9). Most
LD values in the oak woodland fell into the ‘Very Low’ LD class and the subclass
‘Very-low’ (Table 4.12). The situation in the oak-ash-hazel woodland was slightly
different. LD values for the oak-ash-hazel woodland were distributed equally between
the classes ‘Very Low’ LD and ‘Low’ LD (Table 4.11 and 4.12). However, in both
woodland types subclass ‘Very Low’ LD was the most well represented. The situation
in the ash - hazel woodland was different. LD values were more scattered around the
scale in classes with ‘High’ LD, ‘Moderate’ LD and ‘Low’ LD (Table 4.11 and 4.12).
High LD was recorded in two plots in the ash - hazel woodland (plot 26 and 27).
Although the LD score for the ash - hazel woodland showed a higher value than that in
the oak woodland and the oak-ash-hazel woodland, the overall pattern for Knocksink

Wood demonstrated a clustering of values around the bottom of the scale. This
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indicated that the diversity of epiphytic lichens was generally low in the woodlands of

Knocksink.

LD was interpreted on the grid map for Knocksink Wood and sample plots were
coloured according to the colour of respective LD class (Figure 4.1). The visual
interpretation of the LD results using the colour code facilitated the assessment of
differences in lichen diversity between sample plots and their location within the three
woodland types in Knocksink. Most of the plots with a moderate LD score (yellow plots
20, 21, 22, 9) and a high LD score (green plots 27 and 28) were located at the south-west
periphery of Knocksink mainly in the ash-hazel woodland and one plot (plot 9) in the
oak-ash-hazel woodland. This south-west periphery of Knocksink is located on the
southern side of the Glencullen River bank where the slope is orientated to the east.
This suggests that the location of trees at the woodland edge and the orientation of the
valley to the east provide conditions for greater lichen diversity in Knocksink Wood.
The topographical setting (including aspect and slope) of the tree and the level of
exposure have been well recognised as important parameters for lichen growth on trees
in woodlands (Coppins 1984). Gilbert (2004) has also reported on the significance of
location within the woodland along woodland margins, which are well lit for lichen

development.

Lichen diversity counts can be taken as estimates of environmental quality, where high
values correspond to good quality and low values indicate poor quality (Asta et al. 2002
a, b). ‘High’ LD scores were recorded mostly in the ash-hazel woodland while the
majority of the ‘Low’ and ‘Very Low’ LD scores were recorded in the oak-ash-hazel
woodland and the oak woodland. According to Asta ef al. (2002 a, b) this suggests that
the ash-hazel woodland has more favourable environmental conditions for the
development of epiphytic lichen species than the oak-ash-hazel woodland or the oak
woodland. The monoculture of oak woodland seems to have less favourable conditions
for epiphytic lichen development in terms of frequency than the mixed oak-ash-hazel
woodland. The mixed oak-ash-hazel woodland showed some level of woodland

management (coppicing of hazel and ash trees) and this may have facilitated greater
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light reception at trunk level and greater development of lichens. In addition, a greater
diversity of tree genera in the oak-ash-hazel woodland (oak, ash, willow, sycamore and
beech trees) also contributed to diverse conditions which may have suited development
of lichen species. The ash-hazel woodland seems to provide the most favourable
conditions for lichen species development in terms of frequency in Knocksink Wood.
The topography of the ash-hazel woodland with its proximity to woodland margin may
have contributed to the greater lichen development at trunk level. Also the past
woodland management of the ash-hazel woodland (coppicing of ash and hazel trees)
may have facilitated greater light availability at trunk level and subsequent greater

frequency of certain lichen species.

5.8 Lichen diversity and environmental variables

5.8.1 Light

This analysis aimed to identify differences between sampling plots with regard to light
availability. Each sample plot was assigned to one of the two categories: (1) Woodland
perimeter or (2) Within woodland (Section 3.10.1). The average LD values in sample

plots were compared between both woodland categories (Table 4.13, Figure 5.7).

Figure 5.7 LDVs in sampling plots in ‘'woodland
perimeter' and 'within woodland'
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The LD value per plot in the ‘“Woodland Perimeter’ category ranged between 15.75 and
51.5. The LD value per plot in the ‘Within Woodland’ category ranged between 10.5
and 38.75 (Figure 5.7). In general higher LD values were recorded in plots in the
‘Woodland Perimeter’ category when compared to the ‘Within Woodland’ category. A
higher mean LD value was recorded for the ‘Woodland Perimeter’ category (value of
30.19) and a lower mean LD value was recorded in the ‘Within Woodland’ category
(value of 20.44) (Table 4.13). This indicates that there are some differences in LD
between sample plots located around the woodland perimeter compared to those located
within the woodland. The higher LD values in sample plots at the woodland perimeter
may be explained by the higher availability of light, which is one of the most important
parameters for lichen species development (James ef al. 1977). Indeed, light was also
described by Coppins (1984) as one of the factors having a strong influence on the
development of epiphytes on trees in forest ecosystems. The total numbers of lichen
species in sample plots were also compared between both woodland categories (Table

4.13, Figure 5.8).

Figure 5.8 Lichen species numbers in sampling
plots in ‘woodland perimeter' and 'within woodland'
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The lichen species numbers per plot ranged from 5 to 17 in the “Woodland Perimeter’
category and from 4 to 19 in the ‘Within Woodland’ category (Figure 5.8). Although
the “Woodland Perimeter’ category had a lower upper value of occurrence compared to

the ‘Within Woodland’ category, the mean lichen species number in the ‘Woodland
137




Chapter 5 Discussion

Perimeter’ category was 11.23 and that in the ‘Within Woodland’ category was 10.23
(Table 4.13). That the mean number was slightly higher in the “Woodland Perimeter’
category is consistent with the higher penetration of light at the perimeter of the
woodland. This is consistent with the findings of Rose (1974), who observed that the
number of lichens was generally greater on trees that were well lit than on very shaded
trees. Other influential factors include temperature, humidity, physical abrasion and the

drying effect of wind (Coppins 1984).

5.8.2 Trunk circumference

This analysis aimed to compare lichen frequencies on the oak trees in the oak woodland
and the ash trees in the ash-hazel woodland in Knocksink with regard to the tree trunk
circumference. Average lichen frequencies were calculated for each trunk
circumference category separately for oak trees in the oak woodland and ash trees in the

ash-hazel woodland (Table 4.14). The results were compared (Figure 5.9).

Figure 5.9 Lichen frequencies on oak and ash
trees in trunk circumference categories
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It was observed that there were no ash trees among the sampled trees with a trunk
circumference greater than 160cm in the ash-hazel woodland. Though no oak trees were
represented in two trunk circumference categories, category 1 (< 60cm) and category 6
(141 — 160cm), the oak trees had a more diverse range of trunk circumference, with

some values grater than 160cm. The highest lichen frequency for ash trees was reported
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at the circumference of 101-120cm (F=75). There were two notable high frequencies for
oak trees, one occurring where the circumference was 121-140cm (F=38) and the second
where the circumference was 241-260cm (F=35.5). It is evident, that higher lichen
frequencies were recorded at the same circumference category on ash trees than on oak
trees up to 160cm and the lichen diversity for the ash trees was in all cases greater than
that of the oaks. The higher lichen frequencies on the ash trees in the ash-hazel
woodland reflect the setting of the habitat type and the similar age profile of the ash

trees.

The diverse range of trunk circumference of the oaks in the oak woodland indicates that
the age profile of the oak woodland is more diverse than that of the ash-hazel woodland.
The trunk circumference of the mature oaks in the oak woodland was considerably
greater than that of the mature ash trees in the ash-hazel woodland. The maximum
circumference value for ash trees was 153cm while that for oak trees was 337cm
(Appendix 8.18). This indicates that the oak woodland is probably older than the ash-
hazel woodland. From an examination of the 1840 Ordnance Survey map for Knocksink
Wood, it is evident that broadleaf woodland extended in a narrow strip along the river
(contiguous with part of the existing ash - hazel woodland) and over the south-eastern
corner of the current woodland (contiguous with the existing oak woodland) (Figure

5.10).
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Figure 5.10 Knocksink Wood on Ordnance Survey Map from 1840 (Ordnance

survey archive).
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The 1910 Ordnance Survey map for the same site shows woodlands covering a wider

area broadly consistent with that observed today (Figure 5.11).
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Figure 5.11 Knocksink Wood on Ordnance Survey Map from 1910 (Ordnance

survey archive).

This would suggest that the selected study sites probably represent some of the oldest
parts of Knocksink Wood. However, this is not consistent with the relatively low
numbers of lichens observed (Section 5.1). This in turn may be related to the current
sizes and growth forms of trees within the woodland, which suggest a level of human
management or interference over time. Indeed, clear evidence exists of coppicing of ash
trees within the ash - hazel woodland where ash trees have an average girth of 85.06cm

(Appendix 8.18). This has a direct effect on the age profile of the ash tree trunks in the
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ash - hazel woodland and consequently the epiphytic lichen maturity and richness. In
contrast, oak trees in the oak woodland did not show evidence of such management
practices (average oak tree girth was 177.63cm), and the more undisturbed character of
the oak woodland may in part explain the relatively higher richness of epiphytic lichens

compared to the ash - hazel woodland (Section 5.2).

5.8.3 Lichens on north, east, south and west aspect of trees.

The frequency of lichen species on the north, east, south and west sides of the tree trunks
were compared between the three woodland types in Knocksink (Table 4.15) (Figure
5.12).

Figure 5.12 Frequency totals on aspcts of tree trunks in the
three woodland types in Knocksink Wood
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It was observed that greater frequency numbers were recorded on the ash trees in the
ash-hazel woodland than on the oak trees in the oak woodland. In the oak woodland, the
highest frequency was recorded on the northern side of the oak trees (F=170). Similarly,
in the ash-hazel woodland, the highest frequency was also recorded on the northern side
of the ash trees (F=312). In contrast to this the highest frequency for the oak-ash-hazel
woodland was recorded on the southern side (F=265). Rose (1974) has reported that in
many forest situations, lichens have been found to dominate the southern and south-
western sides of the trunks. However, this was not the case in the oak woodland and the
ash-hazel woodland at Knocksink. The development of lichens depends on the range of

nutrients and environmental conditions in the ecosystem (James et al. 1977). The
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distribution of lichens on trees in Knocksink Wood is probably strongly influenced by
the deep ‘V’ shaped river valley, which leads to a unique lichen distribution pattern.
The sheltered river glen with the deep narrow valley in Knocksink Wood has a strong
tendency to limit light availability to the tree trunks and consequently development of
light demanding epiphytic lichens. The river running along the valley floor promotes a
relatively higher level of humidity within the immediate environment and modifies
fluctuations in the atmospheric moisture content at the sites. Higher levels of humidity
also promote the growth of a wider range of other epiphytes, including mosses,

liverworts and ivy, which all compete with lichens for available resources.

The total frequencies of lichen species in the three woodland types of Knocksink Wood
were compared to the sums of frequencies on trees in Powerscourt Waterfall woodland

(Table 4.15) (Figure 5.13).

Figure 513 The sum of frequencies on aspects of trees in
woodlands at Knocksink and Powerscourt Waterfall
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The maximum lichen frequency in the woodlands at Knocksink were on the north
(F=709) and east (F=714) sides of the tree trunks; (north and east were recorded with
26% of all frequencies each Figure 5.13). A lower frequency score was recorded on
trees with a western aspect (F=633) (Table 4.15). The west side was recorded with 25%
of all frequencies (Figure 5.13). In general, the lichens in the woodlands at Knocksink
Wood were distributed evenly on the different aspects of tree trunks viz. north, east,

south and west. In Powerscourt the maximum frequency score was recorded on the east
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side of the tree trunks, F=180 or 34%, (Table 4.15 and Figure 5.13). The west side had a
F=135 or 26% and the north side recorded a F=117 or 22% (Table 4.15, Figure 5.13).
The minimum frequency score was recorded on the south side (F=97) with 18%
recorded in the woodland at Powerscourt. The lichens in the woodland at Powerscourt
Waterfall recorded a maximum on the eastern aspect of the tree trunks and a minimum
on the southern side. Although different trends in lichen frequencies were observed in
Knocksink and Powerscourt, some similarities were noted such as the high frequency
score recorded on the east side in both woodlands. This variation may be related to the
unique and contrasting setting of the woodlands and the orientation of the valleys,
northwest to southeast in Knocksink and southwest to northeast in Powerscourt

Waterfall woodland.

5.8.4 Air quality

Traditionally air quality has been recognised as one of the main factors influencing
development of lichen species. The occurrence of fruticose and foliose lichen species
associated with good air quality (Richardson 1992), viz. Evernia prunastri,
Flavoparmelia caperata, Melanelia fuliginosa spp. glabratula, Melanelia subaurifera
and Ramalina farinacea on the willow trees in the oak-ash-hazel woodland at
Knocksink, indicates relatively good air quality at trunk level within Knocksink Wood.
These foliose and fruticose lichen species were only recorded on the willow tree trunks
at Knocksink and not on any trunks of sampled oak, ash, beech and sycamore trees.
However, it is evident that these foliose and fruticose lichens are more abundant in the
canopy environment of Knocksink Wood. Indeed, lichen species Evernia prunastri,
Melanelia subaurifera, Ramalina farinacea and Usnea subfloridana were recorded on
oak and ash twigs and branches fallen from the tree canopy at Knocksink Wood
(Brodekova et al. 2006). The higher occurrence of fruticose and foliose lichens,
predominantly aerohygrophytic species, in canopies is probably related to higher
precipitation in the canopy as well as the relatively greater availability of light on twigs

and branches. Consequently, level of air quality does not have a significant influence on
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the low numbers of foliose and fruticose epiphytic lichens at trunk level in Knocksink

Wood.

5.9 Frequency of lichen species and tree genera

The average lichen frequencies were compared between oak, ash, beech, sycamore and

willow trees in the three woodland types in Knocksink Wood (Table 4.16) (Figure 5.14).

Figure 5.14 Average lichen frequency per tree genera
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There were two notable highest average frequencies, the first was recorded on the
willow trees (F=29) and the second on the ash trees (F=28.5). A lower average
frequency was recorded on the beech trees (F=26.6) and the oak trees (F=20.7). The
lowest average lichen frequency was recorded on the sycamore trees. The sequence of
average lichen frequency per tree genera in Knocksink Wood was then: willow > ash >
beech > oak > sycamore. This is in contrast to the recorded sequence of lichen numbers
per tree genera oak > ash > willow > beech > sycamore (Figure 5.3), where the oak trees
were recorded with higher numbers of lichen species than the ash trees. The results for
willow, beech and sycamore trees may be influenced by the small sample size. Based on
the larger sample of the oak and ash trees it is evident that the ash trees had higher
average lichen frequencies than the oak trees in the Knocksink Wood woodland. This
demonstrates the influence of frequency in the computation of LDVs. While the ash
trees had a higher frequency of lichen species occurrence than the oak trees, the oak

trees were recorded with richer lichen community in terms of diversity. The higher
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frequency of a smaller group of lichens on the ash trees can be explained by similar bark
properties on the ash trees (e.g. smooth, moist and soft bark and similar age profile) and
suitable environmental factors (e.g. distance between trees, wind direction, humidity,

light, etc.).

5.10 Alternative species diversity indices

The Shannon diversity index (H’) and Simpson’s diversity index (D) were calculated to
assess the lichen diversity between the oak woodland and the ash-hazel woodland in
Knocksink. This provides an opportunity to compare the other major diversity indices,
Shannon diversity index (H’) and Simpson’s diversity index (D), with the European
guideline LDV. The Shannon diversity index (H’) recorded a value of 2.94 for the oak
woodland and 2.53 for the ash-hazel woodland indicating higher species diversity for the
oak woodland (Section 4.10). In considering Simpson’s diversity index (D) a value of
0.93 was recorded for the oak woodland and 0.90 for the ash-hazel woodland, indicating
again slightly higher sample diversity in the oak woodland by comparison to the ash -
hazel woodland (Section 4.10). In contrast with these diversity indices the European
guideline LDV generated higher diversity for the ash-hazel woodland (Table 4.11). This
is in part because of the influence of frequency in the calculation of the LDV results.
The sum of all species frequencies in the oak woodland was 614 while that in the ash-
hazel woodland was 1144 (Table 4.5) therefore the LD was identified as being higher in
the ash—hazel woodland. The European guideline is a relatively new and more
sophisticated method for environmental assessment using lichens, therefore it is to be
expected that new results will arise. Generally, the concept of species diversity has two
components, richness, also called species density, based on the total number of species
present, and evenness, based on relative abundance of species and the degree of its
dominance. A community dominated by one or two species is considered to be less
diverse than one in which several different species have a similar abundance. As species
richness and evenness increase, so diversity increases (Odum 1971, Begon et al. 1990,
Kent and Coker 1996). Both diversity indices, Shannon (H’) and Simpson’s (D)

combine both components of diversity, species richness and evenness and are general
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indices of diversity. Of the two indices, the Simpson’s gives greater weight to common
species (Odum 1971). This explains the similar values recorded for the oak and ash-
hazel woodland. In contrast to this, the Shannon index gives greater weight to rare
species (Odum 1971). This explains the higher Shannon value recorded in the oak

woodland and lower value in the ash-hazel woodland.

5.11 Identifying environmental alteration

LD results were further interpreted in terms of environmental alteration. This
assessment was based on theoretical maximum naturality value, which was estimated as
the mean value of maximum LDVs recorded on oak and ash trees in Knocksink Wood
greater than 98° of all LD values (Table 4.17). This theoretical maximum naturality
value represents environmental conditions, which are free from heavy human impact
(e.g. industrialisation, urbanisation, vehicular traffic, intensive agriculture, etc.) and free
from air pollution (Loppi et al. 2002a).

Using the scale of environmental alteration established for Knocksink Wood woodland
(Table 4.18) and based on the LDVs, sample plots were assigned to five classes of
environmental alteration (Table 4.19). Very high environmental alteration (lichen desert
class) was not recorded in any of the sample plots in Knocksink Wood. This indicates
that the environmental conditions were favourable for epiphytic lichen growth and
development in all sample plots in Knocksink Wood. In addition, no sample plot was
recorded as being free from environmental alteration (naturality class), which indicates
that all sample plots were found to have some level of environmental alteration. High
environmental alteration was recorded in the majority of the plots in the oak woodland
(plot 2 - 8) and the oak-ash-hazel woodland (plot 11 to 13 and plot 15 to 18) (Table
4.19). Moderate environmental alteration was recorded in plot 1 in the oak woodland
and in plots 9 and 14 in the oak-ash-hazel woodland. The situation in the ash-hazel
woodland was different. Here the majority of the plots (plot 20 — 23 and 25) were
recorded with moderate environmental alteration. Two plots in the ash-hazel woodland
(plot 26 and 27) showed low environmental alteration and plot 24 was identified with

high environmental alteration. Environmental alteration results were placed on the grid
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map of Knocksink Wood and sampling plots were coloured according to the colour of
respective classes (Table 4.19, Figure 4.2). The visual interpretation using the colour
code facilitated the assessment of differences in environmental alteration between the
sampling plots and their location within the three woodland types in Knocksink. On the
grid map, plots with low environmental alteration (light green plots) were located at the
south-west periphery of the Knocksink Wood in the ash-hazel woodland (plot 26 and
27). The moderate environmental alteration was also confined to the south-wet end of
the Knocksink Wood mainly in the ash-hazel woodland (plot 20-23 and 25) and in plot 9
and 14 in the oak-ash-hazel woodland and plot 1 in the oak woodland. Most of the plots
with low and moderate environmental alterations were plots classified as the woodland
perimeter (plot 1, 9, 14, 20-23, 26 and 27) with location at the south-west and north-east
periphery of Knocksink. This indicates that the periphery of Knocksink, specifically the
southwestern periphery, has good environmental conditions for epiphytic lichen
development at Knocksink. This is in agreement with previous findings (Section 5.7 and
5.8) which also identified the south-west periphery of Knocksink as having suitable
environmental conditions for development of epiphytic lichens at Knocksink. The high
environmental alteration was located mainly in the oak woodland (plot 2, 3, 4, 5, 6, 7
and 8) and the central part of the oak-ash-hazel woodland and also on the south-west of
the riverbank within the woodland (plot 11-13, 15-18). The environmental alteration
results were in agreement with the LD results. In both assessments, the recorded
frequency of lichen species played an important role in generating LDVs and
subsequently was found influencing the degree of environmental alteration of a sample
plot. Plots with high LDVs were recorded with low environmental alteration and with
high frequency of lichens. Plots with low LDVs were identified with high
environmental alteration and low frequency of lichen species. This indicates that
environmental alteration assessment identifies areas, which have favourable
environmental conditions for lichen species development (semi-natural and semi-altered

areas) and those, which are poor on frequency of lichen species (alteration areas).
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5.12 Indices of Ecological Continuity

The ecological continuity represented by RIEC was assessed between the three
woodland types in Knocksink and between Knocksink and the Powerscourt Waterfall
woodland (Section 3.14). The highest RIEC value was recorded in the oak woodland
(RIEC = 20) in Knocksink (Table 4.20). A total of four RIEC species were recorded in
the oak woodland in Knocksink: Arthonia vinosa, Enterographa crassa, Lecanactis
premnea and Pyrenula macrospora. These findings are consistent with reported
epiphytic associations (Purvis et al. 1994). Indeed, Purvis et al. (1994) describes
Arthonia vinosa as being associated with the bark of old trees, especially Quercus and
also being confined to the old woodlands and ancient parklands. Enterographa crassa is
also associated with trunks of mature trees in ancient woodlands. Lecanactis premnea is
associated with well-lit bark of ancient Quercus and is the dominant species of the post-
climax Lecanactidetum premneae association on old trees. Pyrenula macrospora is
related to the smooth and shaded bark of deciduous trees (Purvis et al. 1994). A lower
RIEC was recorded in the oak-ash-hazel woodland and the ash-hazel woodland (RIEC =
10) (Table 4.20). A total of two RIEC species were recorded in the oak-ash-hazel
woodland and the ash-hazel woodland viz. Enterographa crassa and Pyrenula
macrospora. The combined RIEC for Knocksink Wood was calculated as 20 (Table
4.20). This score indicates that ecological continuity in the three woodlands in
Knocksink is low. A total number of 20 indicator species is required to achieve a score
of 100, which is considered indicating high ecological continuity within a study site

(Rose and Coppins 2002).

The RIEC value in the Powerscourt Waterfall woodland was 20 (Table 4.20). Different
RIEC indicator lichen species were recorded in the woodland at Powerscourt waterfall.
The latter included Lobaria pulmonaria, Parmelia crinita, Pyrenula macrospora and
Thelotrema lepadinum. The genus Lobaria contains some of the largest Irish lichens
(e.g. Lobaria pulmonaria), now seriously threatened in many areas owing to their
extreme sensitivity to SO, pollution (<25 pg m'3), acid rain and to changes in woodland
management. Lobaria pulmonaria is associated with broad-leaved trees, locally

abundant but rare and decreasing. The presence of Lobaria suggests that the
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environmental conditions for sensitive lichen communities are optimal in this region.
This is further evidenced by the identification of Parmelia crinita, which is related to the
mossy bark of broad-leaved trees, characteristic of well-lit Lobarion in undisturbed sites.
Although, Purvis ef al. (1994) has described Thelotrema lepadinum as in general decline
due to woodland disturbance and air pollution, its occurrence in Powerscourt lends
further evidence to support the favourable environmental conditions for the development
of lichen communities in this area. The presence of Lobaria pulmonaria, Parmelia
crinita and Thelotrema lepadinum indicates that the woodland at Powerscourt Waterfall
1s an important site with rare lichen species. However, the RIEC value identified for the
Powerscourt Waterfall woodland indicates that in general a relatively low level of

ecological continuity exists (Rose and Coppins 2002).

The conservation importance of the woodlands at Knocksink and Powerscourt Waterfall
was assessed using the NIEC approach (Section 3.14). Two NIEC indicator lichen
species, Arthonia vinosa and Lecanactis premnea were recorded in the oak woodland in
Knocksink and the NIEC value was calculated as 2 (Table 4.20). No NIEC indicator
lichens were recorded in the oak-ash-hazel woodland or in the ash-hazel woodland in
Knocksink, and therefore the NIEC value for both woodland types was zero. This
assessment indicates that the oak woodland has some level of conservation importance;
however, the conservation value of the woodland is relatively low (Rose and Coppins
2002). On this basis, the oak-ash-hazel woodland and the ash-hazel woodland were
identified as having no conservation importance with reference to rare lichen
communities. This finding is in contrast to the environmental alteration findings
(Section 5.11), in which the ash-hazel woodland was found to have ‘Low’
environmental alteration and the oak woodland ‘High’ environmental alteration. This is
due to a different approach used by these assessments. The NIEC assessment is based
on indicator lichen species, whose occurrence in a woodland environment refers to signs
of ecological continuity and presents such environment with a conservation value. The
environmental alteration assessment approach is based on assessing frequency of lichen

species. This method identifies areas of high lichen frequency as having low

150




Chapter 5 Discussion

environmental alteration, and areas with low lichen frequency are interpreted to have

high environmental alteration.

The highest NIEC was recorded in the Powerscourt Waterfall woodland (NIEC = 5) and
a total of five NIEC indicator lichen species, Collema furfuraceum, Lobaria pulmonaria,
Ochrolechia inversa, Parmelia crinita and Thelotrema lepadinum were recorded in the
Powerscourt Waterfall woodland. Purvis et al. (1994) reports Collema furfuraceum as
being a rare and declining lichen species. Similarly, Ochrolechia inversa is described as
a typical lichen species on Quercus trees in old moist woodlands. The occurrence of
these species suggests that the conservation importance of the Powerscourt Waterfall

woodland is greater than that in the Knocksink Wood woodlands.

5.13 Lichen species indicative of native woodlands

Lichen species indicative of native woodland in the south-east of Ireland were compared
between oak, ash, sycamore, willow and beech in the three woodland types in
Knocksink Wood (Table 4.21). The highest number of lichens indicative of native
woodlands was recorded on the oak trees in the oak woodland (7 species) (Table 4.21).
This is consistent with the RIEC and NIEC results, which also identified the oak
woodland with a higher occurrence of ancient lichen species and with a higher
conservation value. In total six lichens were recorded on the willow trees in the oak-
ash-hazel woodland. Five lichen species were recorded on the ash, oak and beech trees
in the oak-ash-hazel woodland. Three lichen species indicative of native woodlands
were also recorded on the sycamore trees in the oak-ash-hazel woodland. This result
suggests some modest level of native woodland character within the oak-ash-hazel
woodland consistent with findings of Higgins et al. (2004). Similarly five lichen species
were recorded on ash trees in the ash woodland also suggesting that this woodland has
some native character. Clearly, the oak-ash-hazel woodland and the ash-hazel woodland
have a measure of ecological continuity and may be also experiencing a level of natural
regeneration. Thus although these outcomes are not supported by the RIEC and NIEC

measures the oak-ash-hazel and the ash-hazel woodland at Knocksink demonstrate an
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important degree of naturality. In Powerscourt Waterfall woodland a total of nine lichen
species indicative of native woodland character were identified (Table 4.21). This
finding is in agreement with the RIEC and the NIEC result, which identified the

Powerscourt Waterfall Woodland as having a relatively high conservation value.

5.14 Comparison with other broad-leaved Irish woodlands

The measure of the LD scale and the composition of epiphytic lichens in the Knocksink
Wood woodlands can be appreciated when it is compared with other similar Irish
broadleaf woodlands. At Knocksink a total of 53 lichen taxa were recorded on the
trunks of trees studied. In comparison a total of 57 epiphytic lichens were reported on
the deciduous trees at Union Wood, County Sligo (Alexander et al. 1989) and 47 lichen
taxa on the trunks of deciduous trees in the Brackloon Wood, County Mayo (Fox et al.
2001). Greater numbers of species have been recorded for other woodlands e.g. 72
species were recorded at Slish Wood, County Sligo, 100 species were recorded in
Church Island Wood in Lough Gill, County Sligo and 80 lichen species were recorded in
parklands and orchards in estates in County Sligo (Alexander ef al. 1989). Similarly, a
total of 88 lichen species were recorded on trees in Wicklow Mountains National Park
and a total of 100 lichens were recorded in Coronation Plantation in Kippure, County
Wicklow and in woods in Glendalough (Glendalough Nature Reserve), County Wicklow
(Cullen and Fox 1999). Clearly compared to these other broadleaf woodland sites
Knocksink Wood has a lower number of epiphytic lichens. Although the species
numbers may in some cases be similar, the actual species composition can show
considerable differences. Indeed, applying the Serensen coefficient to the data of Fox et
al. (2001) for Brackloon Wood and Knocksink Wood gives a similarity value of 25.56%
which is relatively low (Appendix 8.19). This lends support to the proposition that
Knocksink Wood has a unique lichen flora when compared to other Irish broadleaf
woodlands. Although, the lichen flora at Knocksink comprises many common lichen
species, it is interesting to notice that lichen composition at Knocksink does not copy

patterns recorded in other Irish broadleaf woodlands (Fox ef al. 2001, Alexander et al.
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1989, Cullen and Fox 1999). This may in part be related to the unique setting of the
Knocksink Wood.

5.14.1 Knocksink Wood and Powerscourt Waterfall woodland

Lichens recorded in the Knocksink Wood woodlands were compared to the Powerscourt
Waterfall woodland in County Wicklow. A lower number of lichen species was
recorded in Powerscourt than in Knocksink Wood woodlands (34 lichen taxa). The
numbers of crustose, foliose and fruticose lichens were compared between both

woodland sites (Figure 5.15).

Figure 5.15 Lichen forms in Knocksink Wood and
Powerscourt Waterfall woodlands
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Both woodlands had a greater number of crustose lichens and a lower number of
fruticose lichens. A higher number of foliose lichens was recorded in the Powerscourt
Waterfall woodland (13 species) than in the Knocksink Wood woodlands (6 species).
This may suggest that the Powerscourt Waterfall woodland has more favorable light
conditions at the trunk level, which favored the development of foliose lichens when
compared with the trees in Knocksink Wood. The Serensen coefficient was also used to
assess similarity between the three woodland types in Knocksink Wood and the
Powerscourt Waterfall woodland (Table 4.22). The oak-ash-hazel woodland and the
Powerscourt Waterfall woodland were found to have the highest similarity in lichen
species composition (similarity was 39%). An identical similarity value (29%) was
recorded between both the oak woodland and the ash-hazel woodland and the

Powerscourt Waterfall woodland. The overall similarity between lichens in the
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woodlands of Knocksink and those of Powerscourt Waterfall was estimated as 38%.
This indicates that while there were similarities in lichen species between Knocksink
and Powerscourt, significantly different lichen species were also recorded in both
woodlands. This confirms that while there are some floristic similarities between
woodlands in the Knocksink Wood and the Powerscourt, there are significant

differences in lichen species composition.

154




Chapter 6 Conclusion

6. CONCLUSION

The research presented in this thesis adapted and applied a recently developed method
for assessing epiphytic lichen species diversity (Asta ef al. 2002 a, b) to the semi-natural
woodlands of Knocksink Wood Nature Reserve, Enniskerry, County Wicklow. The
research aimed to assess the epiphytic lichen diversity and its distribution across
woodland habitats and to evaluate environmental quality using lichens as ecological
bioindicators. The study focused on the differences that arise in relation to acidophilous
oak woodland (Blechno-Quercetum petraeae) versus ash-hazel woodland (Corylo-
Fraxinetum). The research also addressed differences in relation to the mixed oak-ash-
hazel woodland located in Knocksink Wood and the neighbouring woodland at
Powerscourt Waterfall. The frequency of occurrence of lichen species on a defined
portion of tree bark was used as an estimate of diversity and to evaluate the degree of
environmental stress on the sensitive lichen community and the wider woodland
ecosystem. Epiphytic lichens were investigated on 108 trees in 27 sample plots across
the woodlands in Knocksink Wood and on 6 trees in two sample plots in the woodland

at Powerscourt Waterfall. These objectives formed the research basis:

1) Identify and describe the epiphytic lichen flora of Knocksink Wood Nature
Reserve.

2) Establish an epiphytic lichen list characteristic for the main woodland types,
acidophilous oak woodland, ash-hazel woodland and mixed oak-ash-hazel
woodland.

3) Compare the epiphytic lichen flora particularly on acidophilous oak (Quercus
spp.) versus ash (Fraxinus excelsior) and to a lesser degree between beech
(Fagus sylvatica), sycamore (Acer pseudoplatanus) and willow (Salix caprea).

4) Assess the abundance, frequency, and diversity of epiphytic lichen species in
woodlands at Knocksink Wood.

5) Relate how environmental parameters and human management may cause

variation of epiphytic lichens.
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6) Evaluate environmental quality using lichens as ecological bioindicators.

6.1 Identifying and describing the epiphytic lichen flora of Knocksink

Wood Nature Reserve.

Using the European guideline method a total of 53 lichen taxa were recorded on tree
trunks in the woodlands in Knocksink Wood. Most of the epiphytic lichen species
recorded were crustose lichens (44 taxa). The absence of foliose and fruticose lichens
on most of the tree trunks within Knocksink suggested that the light conditions were

relatively poor below the canopy.

6.2 Establishing an epiphytic lichen list characteristic for the main
woodland types, acidophilous oak woodland, ash-hazel woodland and

mixed oak-ash-hazel woodland.

An epiphytic lichen list characteristic for each woodland type, specifically oak
woodland, oak-ash-hazel woodland and ash-hazel woodland in Knocksink Wood was
prepared and lichen lists were compared between each woodland type. Comparison of
lichen composition using multivariate analysis and Serensen coefficient indicated that
while there were floristic differences between the woodland types there were also strong
similarities in lichen species composition, the oak woodland was found to be relatively
similar to the oak-ash-hazel woodland and the ash-hazel woodland showed a relatively
greater difference in lichen species composition in comparison to both the oak woodland

and the oak-ash-hazel woodland.

6.3 Comparing the epiphytic lichen flora particularly on acidophilous oak
(Quercus spp.) and ash (Fraxinus excelsior) and between beech (Fagus
sylvatica), sycamore (Acer pseudoplatanus) and willow (Salix caprea).

The epiphytic lichen flora was compared specifically between acidophilous oak
(Quercus spp.) and ash (Fraxinus excelsior) and also between beech (Fagus sylvatica),

willow (Salix caprea) and sycamore (Acer pseudoplatanus). It was confirmed that there
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were some floristic differences between lichens on oak, ash, beech, sycamore and
willow trees in the woodlands in Knocksink Wood. These differences were found to be
related to bark properties (such as roughness and age of substrate, water holding ability,
etc.), light and humidity, etc. The oak trees in the woodlands at Knocksink were found
to be supporting a similar group of lichen species. Similarly, all ash trees in the
woodlands at Knocksink were recorded with a group of common lichen species. In both
cases this can be related to similar bark properties on each type of tree. The willow trees
in the oak-ash-hazel woodland supported a unique lichen assemblage comprising of
foliose and fruticose lichens. This was found to be consistent with the observed maturity
and roughness of their bark as well as the higher availability of light and elevated
humidity influenced by a fresh water pond. The beech and sycamore trees supported
common lichen species. Lecanora chlarotera and Pertusaria leioplaca were recorded
on each of the oak, ash, sycamore, willow and beech. The sequence of lichen numbers
recorded per tree genera in Knocksink Wood was: oak > ash > willow > beech >

Sycamore.

It was confirmed that the nature of the substrate on which lichens grow had considerable
influence on the diversity and abundance of lichen species that arose in the woodlands in
Knocksink Wood. The majority of oak trees in the oak woodland at Knocksink had a
relatively rough bark surface with consequently a greater potential to hold moisture
when compared with the smoother bark of ash trees in the ash - hazel woodland. Higher
moisture holding ability promoted development of other epiphytes, especially mosses
and climbing ivy. The occurrence of moss and ivy was observed as greater on oak trees
in the oak woodland than on ash trees in the ash - hazel woodland. It was identified that
certain substrate conditions favoured development of some species more than others and
this was reflected in the greater abundance of lichen species such as Opegrapha atra,
Lecanora chlarotera, Pertusaria leioplaca, Enterographa crassa, Graphis scripta and
Arthonia radiata on the relatively smooth barks of the ash trees. Most of these species
were characteristic species found on trees with smooth bark and their occurrence on the
ash trees was consistent with the expectations. It was also recognised that rougher bark,

as found on the oak trees, provided a better habitat for the development of a wider
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spectrum of lichen species at Knocksink. The dominance of acidophytic lichen taxa
(e.g. Arthonia, Lepraria and Opegrapha) in the general epiphytic lichen flora at
Knocksink clearly reflected the acidic character of the bark of the oak trees and to a

some degree the ash trees in the woodlands.

6.4 Assessing the abundance, frequency and diversity of epiphytic lichen

species in woodlands at Knocksink Wood.

Lichen diversity values were established for each sample plot and were compared
specifically between oak and ash trees and between the three woodland types within
Knocksink. Most LD values in the studied oak woodland and oak-ash-hazel woodland
fell into the ‘“Very Low’ LD class and the subclass ‘Very-low’. The situation in the ash -
hazel woodland was different and LD values were more scattered around the scale in
classes with ‘High LD’, ‘Moderate LD’ and ‘Low’ LD. Although the LD score for the
ash - hazel woodland showed a slightly higher value than that in the oak woodland, the
overall pattern for Knocksink demonstrated a clustering of values around the bottom of
the scale. Results indicated that the diversity of epiphytic lichens was low in the
woodlands of Knocksink. Most of the plots with higher LD score were located at the
south-west periphery of the Knocksink located on the Glencullen River bank where the
slope is orientated to the east. This suggests that location of trees at woodland edge and
orientation of valley to the east provide conditions for greater lichen diversity in
Knocksink Wood. This also indicated light availability as one of the most important
factors influencing lichen diversity in Knocksink Wood. The LDV results indicated that
the ash-hazel woodland has better environmental quality for development of epiphytic
lichen species than the oak-ash-hazel woodland and the oak woodland. This however
was in contrast with a higher number of lichen species recorded on the oak trees in the

oak woodland and greater species diversity.

The LDV results generated higher species diversity for the ash-hazel woodland than the
oak woodland. In contrast the Shannon diversity index (H’) indicated higher species

diversity for the oak woodland when compared to the ash-hazel woodland. The
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Simpson’s diversity index (D) also indicated higher sample diversity in the oak
woodland than the ash-hazel woodland. The higher LDV values in the ash-hazel
woodland were found to be influenced by frequency measure in the calculation of the
LDV results. Indeed, the sum of all species frequencies in the ash-hazel woodland was
recorded to be almost twice higher than in the oak woodland and then the LD was
identified as being higher in the ash—hazel woodland. This indicated that LDV was
greatly influenced by frequency. In contrast to this the Simpson’s diversity index (D)
gave greater weight to common species and the Shannon diversity index gave greater
weight to rare species. The LD index is largely based on frequency of species and this
has strong influence on results and identifies areas with high lichen species frequencies.
This research recommends using other species diversity indices along with LDV,

especially those, which value rare species (e.g. Shannon diversity index).

6.5 Relating how environmental parameters and human management may

cause variation of epiphytic lichens.

6.5.1 Light

The higher LD values and species numbers in sample plots located at the woodland
perimeter were explained by higher availability of light, which was confirmed to be one
of the most important parameters for lichen species development in the woodlands in

Knocksink.

6.5.2 Trunk circumference

It was observed that the age profile of the oak woodland was more diverse than that of
the ash-hazel woodland and the trunk circumference of the mature oaks was
considerably greater than that of the mature ash trees. This indicated that the oak
woodland was older than the ash-hazel woodland. The 1840 Ordnance Survey map for
Knocksink Wood confirmed that broadleaf woodland extended in areas contiguous with
part of the existing oak woodland and with part of the ash - hazel woodland. The
evidence suggested that the selected study sites represented some of the oldest parts of

Knocksink Wood. This in turn was related to the current sizes and growth forms of trees
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within the woodland, which suggest a level of human management or interference over
time. Indeed, evidence of coppicing was recorded on the ash trees within the ash - hazel
woodland. This had a direct effect on the age profile of the ash tree trunks in the ash -
hazel woodland and consequently the epiphytic lichen maturity and richness. In
contrast, oak trees in the oak woodland did not show evidence of such management
practices and the more undisturbed character of the oak woodland was in part explained
by the relatively higher richness of epiphytic lichens compared to the ash - hazel
woodland. Higher LDVs were recorded at the same girth category on ash trees than on
oak trees. This was found to be related to greater frequency numbers recorded on ash

trees than on oaks.

6.5.3. Lichens on north, east, south and west aspect of trees.

Lichens were found to be distributed evenly on north, east, south, west side of tree
trunks in the woodlands in Knocksink Wood. It was suggested that the distribution of
lichens on trees in Knocksink Wood was influenced by the deep ‘V’ shaped river valley
which leads to a unique lichen distribution pattern. The sheltered river glen with the
deep narrow valley in Knocksink Wood has a strong tendency to limit light availability
to the tree trunks and consequently development of light demanding epiphytic lichens.
The river running along the valley floor promotes a relatively higher level of humidity
within the immediate environment and modifies fluctuations in the atmospheric moisture
content at the sites. Higher levels of humidity also promote the growth of a wider range
of other epiphytes, including mosses, liverworts and ivy, which all compete with lichens

for available resources.

6.5.4 Tree genera

The sequence of average LDVs per tree genera in Knocksink Wood was: willow > ash >
beech > oak > sycamore. The ash trees were recorded with higher average LDVs than
the oak trees in the Knocksink Wood woodland. This was in contrast to the recorded
sequence of lichen numbers per tree genera oak > ash > willow > beech > sycamore,
where the oak trees were recorded with higher numbers of lichen species than the ash
trees. This demonstrated the influence of frequency in the computation of LDVs and

explained higher LDV on ash than on oak.
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6.6 Evaluating environmental quality using lichens as ecological
bioindicators.

6.6.1 Identifying environmental alteration

High environmental alteration was recorded in the majority of the plots in the oak
woodland and the oak-ash-hazel woodland. The situation in the ash-hazel woodland was
different and the majority of the plots were recorded with moderate environmental
alteration and low environmental alteration. The plots with moderate and low
environmental alteration were located at the south-west periphery of the Knocksink
Wood and were classified as the woodland perimeter. This indicated that the south-west
periphery of Knocksink had good environmental conditions for epiphytic lichen
development at Knocksink. This was in agreement with previous findings which also
identified the south-west periphery of Knocksink with high LDVs and a greater
abundance of lichen species. The high environmental alteration was located mainly in
the oak woodland and the central part of the oak-ash-hazel woodland and also on the
south-west of the riverbank within the woodland. The environmental alteration results
were in agreement with the LD results. Plots with high LD were recorded with low
environmental alteration and plots with low LD were identified with high environmental

alteration.

6.6.2 Indices of Ecological Continuity

A higher RIEC value was recorded in the oak woodland in Knocksink when compared
to the oak-ash-hazel woodland and the ash-hazel woodland. The combined RIEC for
Knocksink Wood was 20 and this score indicated that ecological continuity in the three
woodlands in Knocksink was low. The NIEC assessment indicated that the oak
woodland had some level of conservation importance; however the conservation value
of the woodland was relatively low. The oak-ash-hazel woodland and the ash-hazel
woodland were identified as having no conservation importance with reference to rare
lichen communities. This finding was in contrast to the environmental alteration
findings, in which the ash-hazel woodland was found to have ‘Low’ environmental

alteration and the oak woodland ‘High’ environmental alteration.
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6.6.3 Lichen species indicative of native woodlands

The highest number of lichens indicative of native woodlands was recorded on the oak
trees in the oak woodland (7 species). This was consistent with the RIEC and NIEC
results, which also identified the oak woodland with a higher occurrence of ancient
lichen species and with a higher conservation value. Some modest level of native
woodland character was also identified within the oak-ash-hazel woodland and the ash-

hazel woodland. However, this outcome was not supported by RIEC and NIEC values.

6.7 Comparison with other broad-leaved Irish woodlands

Clearly compared to other Irish broadleaf woodland sites Knocksink Wood had a lower
number of epiphytic lichens. Although the species numbers were in some cases similar,
the actual species composition showed considerable differences. This indicates that
Knocksink Wood has a unique lichen flora when compared to other Irish broadleaf
woodlands. Although, the lichen flora at Knocksink comprised many common lichen
species, it was observed that the lichen composition at Knocksink did not copy patterns
recorded in other Irish broadleaf woodlands (Fox et al. 2001, Alexander et al. 1989,
Cullen and Fox 1999). This was in part related to the unique setting of the Knocksink
Wood.

6.7.1 Woodland at Powerscourt Waterfall

In total 34 lichen taxa were recorded on four sycamore and two oak trees in the
Powerscourt Waterfall woodland. This woodland comprised a higher number of foliose
lichens than the woodlands at Knocksink Wood. This indicated that the Powerscourt
Waterfall woodland had better light conditions at the trunk level which enabled
development of foliose lichens. The oak-ash-hazel woodland and the Powerscourt
Waterfall woodland were found to have the highest similarity in lichen species
composition. While there were similarities in lichen species between Knocksink and
Powerscurt, significantly different lichen species were also recorded in both woodlands.
The lichens in the woodland at Powerscourt Waterfall showed a maximum frequency on
the east aspect of the tree trunks and minimum on the south side. Although different
trends in lichen frequencies were observed in Knocksink and Powerscourt, some

162




Chapter 6 Conclusion

similarities were noted such as the high frequency score recorded on the east side in both
woodlands.  This variation was related to the unique setting of woodlands and
orientation of the valleys, northwest to southeast in Knocksink and southwest to
northeast in Powerscourt Waterfall woodland. The Powerscourt Waterfall woodland
was also identified with low ecological continuity. However, the presence of Lobaria
pulmonaria, Parmelia crinita and Thelotrema lepadinum indicated that the woodland at
Powerscourt Waterfall is an important site with some rare lichen species. The highest
NIEC was recorded in the Powerscourt Waterfall woodland where a total of five NIEC
indicator lichen species, Collema furfuraceum, Lobaria pulmonaria, Ochrolechia
inversa, Parmelia crinita and Thelotrema lepadinum were recorded. The occurrence of
these species further suggested that the Powerscourt Waterfall woodland has a high
conservation importance. In addition, a greater presence of lichens indicative of native
woodland character was recorded in the woodland at Powerscourt. This finding was in
agreement with the RIEC and the NIEC result, which identified the Powerscourt

Waterfall Woodland as having a higher conservation value.

6.8 Overall Conclusion

The results of this research suggest that the European guideline for mapping lichen
diversity developed in mainland Europe has applicability in the Irish setting and can
detect differences between woodland habitats in terms of epiphytic lichen distribution.
Oak trees in the oak woodland were richer in lichen flora on the trunk area than ash trees
in the ash- hazel woodland. However, the epiphytic lichens in the ash-hazel woodland
showed a higher LD score than that in the oak woodland at Knocksink Wood. Based on
the recorded epiphytic lichens and LD values generated, the quality of the natural
environment in Knocksink Wood was assessed as relatively low. This had been further
corroborated by comparison with the epiphytic lichen flora of other broadleaf woodlands
in Ireland. This outcome was largely the result of the unique setting of Knocksink
Wood and the human input. The most significant parameters influencing epiphytic
lichens development at trunk level in the woodlands at Knocksink were identified as tree

species available, age profile and diversity of woodlands, bark properties and light
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availability, past woodland management and contemporary human input. This research
advances understanding of the factors that drive the sensitive and dynamic patterns
observed for epiphytic lichen abundance and distribution in Irish broadleat woodlands

and forms a base for future environmental monitoring studies.

6.9 Contribution to knowledge and recommendations

This research applied for the first time the European Guideline for Mapping Lichen
Diversity to a woodland setting in Ireland. The results from the LDV mapping
programme provided new insights into the environmental quality of the study area and
identified the south-western periphery of the ash-hazel woodland in Knocksink Wood as
the important site with high lichen diversity on tree trunks and with high environmental
sensitivity and importance. The oak trees in the oak woodland were recorded as
comprising a rich lichen community with the occurrence of some rare lichen species and
it is recommended to conserve the undisturbed character of the woodland in line with
Nature Reserve management requirements. The woodland at Powerscourt Waterfall was
confirmed to be an important woodland site with high LD and occurrence of very rare
lichen species. It is recommended that this site should be recognized as an important
habitat for epiphytic lichens and should receive the highest conservation status under the
Nature Reserve conservation law. The research demonstrated the potential for the
implementation of LD mapping in environmental assessment and as a useful tool for the

assessment of environmental stress on epiphytic lichens.
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Grid Map of Knocksink Wood Nature Reserve Appendix 8.1
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Georeferencing Positioning System Readings

Appendix 8.2

Oak woodland
Tree Plot East-coordinate [ North-coordinate
1 Oak 21846 17761
2 Oak 1 21838 17758
4 Oak 21842 17755
5 Oak 21834 17723
1 Oak 21829 17718
2 Oak 5 21834 17709
3 Oak 21840 17700
4 Oak 21876 17664
1 Oak 21891 17670
2 Oak 3 21880 17643
3 Oak 21889 17640
4 Oak 21877 17634
1 Oak 21802 17739
2 Oak 4 21798 17695
3 Oak 21788 17664
4 Oak 21802 17677
1 Oak 21809 17614
2 Oak 5 21801 17619
3 Oak 21821 17627
4 Oak 21793 17603
1 Oak 21826 17603
2 Oak 6 21881 17606
3 Oak 21838 17610
4 Oak 21870 17611
1 Oak 21884 17603
2 Oak 7 21886 17582
3 Oak 21804 17597
4 Oak 21823 17595
1 Oak 21746 17693
2 Oak 21766 17631
3 Oak 8 21768 17623
4 Oak 21762 17616
5 Oak 21769 17625
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Georeferencing Positioning System Readings

Appendix 8.2

Oak-ash-hazel woodland

Tree Plot E-coordinate N-coordinate
1 Beech 21803 17787
2 Beech 9 21788 17785
3 Oak 21783 17773
4 Beech 21760 17769
1 Willow 21733 17973
2 Willow 10 21742 17974
3 Willow 21744 17983
4 Willow 21725 17971
1 Ash 21828 18178
2 Ash 11 21805 18075
3 Ash - -
4 Ash - -
1 Ash 21790 18081
2 Ash 12 21787 18064
3 Ash 21778ap 18042ap
4 Ash 21778ap 18042ap
1 Ash 21733 18072
2 Ash 13 21730 18068
3 Ash 21707 18073
4 Ash 21705 18087
1 Ash 21677 18137
2 Ash 14 21695 18142
3 Ash 21707 18141
4 Oak 21709 18125
1 Beech 21652 18012
2 Oak 15 21661 18021
3 Beech 21662 18061
4 Oak 21659 18048
1 Ash 21577 18101
2 Ash 16 21563 18072
3 Ash 21549 18092
4 Ash 21581 18094
1 Ash 21714 17884
2 Sycamore 17 21741 17829
3 Sycamore 21724 17862
4 Ash 21729 17850
1 Ash 21732 17884
2 Ash 18 21733 17893
3 Ash 21739 17895
4 Ash 21719 17899
1 Beech 21321 18218
2 Beech 19 - -
3 Beech 21352 18277
4 Beech 21337 18294
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Georeferencing Positioning System Readings

Appendix 8.2

Ash-hazel woodland
Tree | Plot East-coordinate | North-coordinate
1 Ash 21550 18043
2 Ash 20 21532 18056
3 Ash 21535 18074
4 Ash 21517 18077
1 Ash 21525 18069
2 Ash 21 21511 18037
3 Ash 21490 18069
4 Ash 21496 18085
1 Ash 21498 18074
2 Ash 22 21493 18055
3 Ash 21501 18054
4 Ash 21505 18042
1 Ash 21460 18110
2 Ash 23 21451 18084
3 Ash 21443 18086
4 Ash 21444 18095
1 Ash 21253 18222
2 Ash o4 21261 18177
3 Ash 21257 18157
4 Ash 21235 18173
1 Ash 21189 18178
2 Ash o5 21192 18154
3 Ash 21177 18185
4 Ash 21162 18183
1 Ash 21113 18254
2 Ash 26 21108 18247
3 Ash 21106 18285
4 Ash 21089 18285
1 Ash 20960 18474
2 Ash 27 20953 18475
3 Ash 20956 18488
4 Ash 20969 18480
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Lichen Taxa Recorded in Knocksink Wood Woodlands

Appendix 8.3

Acrocordia gemmata (Ach.) A. Massal.
Amandinea punctata (Hoffm.) Coppins & Scheid.
Anisomeridium biforme (Borrer) R. C. Harris
Arthonia cinnabarina (DC.) Wallr.

Arthonia didyma Korber

Arthonia punctiformis Ach.

Arthonia radiata (Pers.) Ach.

Arthonia sp.

Arthonia spadicea Leight.

Arthonia vinosa Leight.

Cladonia coniocraea (Florke) Spreng.
Dimerella pineti (Ach.) Vézda

Enterographa crassa (DC.) Fée

Eopyrenula leucoplaca (Wallr.) R. C. Harris (1973)
Evernia prunastri (L.) Ach.

Flavoparmelia caperata (L.) Hale

Graphis britannica Staiger

Graphis scripta (L.) Ach.

Haematomma caesium Coppins & P. James (1978)
Lecanactis premnea (Ach.) Arnold (1861)
Lecanora argentata (Ach.) Malme

Lecanora chlarotera Nyl.

Lecidea exigua Chaub. (1821)

Lecidella elaeochroma (Ach.) Choisy

Lepraria lobificans Nyl.

Melanelia fuliginosa subsp. glabratula (Lamy) Coppins
Melanelia subaurifera Nyl. Essl.

Opegrapha atra Pers.

Opegrapha herbarum Mont.

Opegrapha niveoatra (Borrer) J. R. Laundon
Opegrapha sp.

Opegrapha varia Pers.

Opegrapha viridis (Ach.) Nyl.

Opegrapha vulgata (Ach.) Ach.

Parmelia saxatilis (L.) Ach.

Parmelia sulcataTaylor

Parmotrema chinense (Osbeck) Hale
Pertusaria albescens (Huds.) Choisy & Werner
Pertusaria amara (Ach.) Nyl.

Pertusaria hymenea (Ach.) Schaer.

Pertusaria leioplaca DC.

Pertusaria pertusa (Weigel) Tuck.

Pertusaria sp.

Phlyctis argena (Spreng.) Flot.

Physcia tenella (Scop.) DC.

Porina aenea (Wallr.) Zahlbr.
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Lichen Taxa Recorded in Knocksink Wood Woodlands Appendix 8.3

Porina borreri var. borreri
Porina sp.
Pyrenula macrospora (Degel.) Coppins & P. James

Ramalina farinacea (L.) Ach.
Schizmatomma cretaceum (Hue) J. R. Laundon

Vouauxiella lichenicola (Linds.) Petr. & Syd.
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Field Work Data

Appendix 8.4

Oak Woodland: Plots 1 -8

Plot 1 Lichen species and frequencies on aspects of sampled tree.

1* oak tree 2" oak tree 3 oak tree 4" oak tree Total
Plot 1 Lichenspecies [N |E| S |W | N|E|S|W | N|E|S|W|NJ|E|S|W F
Amandinea punctata 2 1 3
Anisomeridium biforme 2 2
Arthonia radiata 1 1
Cladonia coniocraea 1 1
Dimerella pineti 1 1 2
Graphis britannica 2 2
Graphis scripta 3 212 7
Lecanora argentata 4 4 3123 3 19
Lecanora chlarotera 113 3 1 2 10
Lecidella elacochroma 2 |33 8
Lepraria lobificans 11111 5 4 12
Opegrapha atra 1 1 1 1 4
Pertusaria amara 1 2 3
Pertusaria hymenea 1 5 2 1 9
Pertusaria leioplaca 5/5|5]|5 20
Pertusaria pertusa 2 5 2 9
Phlyctis argena 1 1
Sumoffrequencies | 5 |5 15|16 |0 |2 |0 | 7 |9 5|88 [11|5[10 | 7
17 Total number of lichen species & Total frequency 113
Plot 2 Lichen taxa and frequencies on aspects of sampled trees.
1% oak tree 2" oak tree 3" oak tree 4" oak tree | Total
Plot 2 Lichen taxa NI E|S|IWIN|E|[S I W|IN|E[S|W|N|E|S| W F
Anisomeridium biforme 1 1
Arthonia cinnabarina 1 1 2
Arthonia didyma 1 1
Arthonia radiata 2 2
Arthonia vinosa 1 1
Cladonia coniocraea 1 1
Graphis scripta 1 1
Lecanora argentata 4 4
Lecanora chlarotera 112 4 7
Lecanora sp. 3123 8
Lecidella elaecochroma 3 2 |2 2 2 11
Lepraria lobificans 2 1 1 4
Opegrapha atra 1 1 1 3
Pertusaria hymenea 21312 |22 2 |3[(2]|5] 4 27
Pertusaria leioplaca 2 2
Sum of frequencies 8/5/6[|9(4[3|0|5 |4[|5]|]7|5]9]|0|3 2
15 Total number of lichen species & Total frequency 75
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Field Work Data

Appendix 8.4

Plot 3 Lichen taxa and frequencies on aspects of sampled trees.

1* oak tree 2" oak tree 3 oak tree 4" oak tree | Total
Plot 3 Lichen taxa N| E|[S|W|N|E|S|W|N|E|S|W|N|E|S|W|F
Acrocordia gemmata 215 1 1 2 11
Anisomeridium biforme 2 5 [5]1 2 15
Arthonia cinnabarina 1 1
Arthonia radiata 2 2
Arthonia sp. 3 5 8
Cladonia coniocraea 3 3
Dimerella pineti 1 1 2
Graphis scripta 1 1
Lecanora argentata 3 3 12 8
Lecanora chlarotera 1101 1 3
Lepraria lobificans 1 5 111 8
Opegrapha niveoatra 1 1 2
Opegrapha sp. 1 1
Opegrapha viridis 2 2
Pertusaria leioplaca 5 3 |1 9
Porina sp. 1 1
Sum of frequencies 111423 |3 |11M]|5/3 |6[3|2|3 |1[3|0]7
16 Total number of lichen species & Total frequency 77
Plot 4 Lichen taxa and frequencies on aspects of sampled trees
1* oak tree 2" oak tree 3 oak tree 4" oak tree | Total
Plot 4 Lichen taxa N|IE|S | WI|IN|E|[S|W | N|E|S|W | N|E|S| W F
Acrocordia gemmata 1 21511 9
Anisomeridium biforme 2 2
Arthonia cinnabarina 1 1 1 3
Cladonia coniocraea 5 5 10
Enterographa crassa 31515 13
Graphis britannica 2 2
Graphis scripta 311 4
Lecanactis premnea 1 1
Lecanora chlarotera 2 2
Lepraria lobificans 5 5 10
Opegrapha atra 3 5 8
Opegrapha herbarum 2 3 5
Pertusaria albescens 1 1
Pertusaria leioplaca 213 1 6
Pertusaria pertusa 4 |2 5 1 12
Pertusaria sp. 5 5
Schizmatomma cretaceum 3 3
Sum of frequencies 9 /4 (10 (15 (2 [7 (8 |1 9 (7 16 |8 2 11314
17 Total number of lichen species & Total frequency 96
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Field Work Data

Appendix 8.4

Plot S Lichen species and frequencies on aspects of sampled trees.

1* oak tree 2" oak tree 3 oak tree 4" oak tree | Total
Plot 5 Lichenspecies |[N|E|S|W | N| E|S|W | N|/E|S|W | N|E|S|W F
Anisomeridium biforme 2 2
Arthonia radiata 1 1
Cladonia coniocraea 5 5 10
Enterographa crassa 213 1 1 7
Lepraria lobificans 1 51111 2 |4 3 17
Opegrapha atra 1 1
Pertusaria albescens 5 5
Pertusaria leioplaca 1 1
Sum of frequencies 00|38 51|22 |5|1[1]2 |5[5]|0] 4
8 Total number of lichen species & Total frequency 44
Plot 6 Lichen species and frequencies on aspects of sampled trees.
1% oak tree 2" oak tree 3 oak tree 4" oak tree | Total
Plot 6 Lichenspecies |[N|E| S |W | N|E|S/W | N|E|S|W | N|E|S|W F
Anisomeridium biforme 3 3
Arthonia cinnabarina 1 1 2
Arthonia radiata 2 1 3
Enterographa crassa 515 5 15
Graphis britannica 2 2
Graphis scripta 1 3 4
Haematoma caesium 514 9
Lecanora chlarotera 1 1
Lepraria lobificans 21 4 3 1 2 5 17
Opegrapha atra 1 1 2
Pertusaria amara 1 1
Pertusaria leioplaca 1 5 2 |1 3 12
Sum of frequencies 6 10/1 | 2 |9 16[2 (1536141 |2[0[5]|0
12 Total number of lichen species 71
Plot 7 Lichen species and frequencies on aspects of sampled trees.
1% oak tree 2" oak tree 3" oak tree 4" oak tree | Total
Plot 7 Lichenspecies |[N|E|S|W | N|E|S|W | N|E|S|W | N|E|S|W F
Cladonia coniocraea 3 3
Enterographa crassa 1 1
Lepraria lobificans 312 2 215|135 |5[5[1]3 36
Opegrapha atra 2 2
Sum of frequencies 3|2|/0(0|2|0|0 |0 |5|5[4|5 |5|7|1]3
4 Total number of lichen species 42
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Field Work Data Appendix 8.4
Plot 8 Lichen taxa and frequencies on aspects of sampled trees.
1* oak tree 2" oak tree 3 oak tree 4" oak tree Total
Plot 8 Lichen taxa N E|S|W|N|E|[S | W|IN|E[S|W|N|E |[S|W F
Anisomeridium biforme 41514 |2 2 215 |2 26
Arthonia didyma 2 2
Arthonia radiata 3 13 6
Enterographa crassa 5 5 1 1
Graphis britannica 1 1
Graphis scripta 1 2 3
Lecanora chlarotera 112 2| 2 7
Lepraria lobificans 312 2 7
Opegrapha atra 115 2 14 215 19
Opegrapha sp. 3 3
Pertusaria leioplaca 2 212 6
Pertusaria pertusa 1 3 4
Pyrenula macrospora 1 1
Sum of frequencies 82|05 |6[|16]6 | 2 |[7[8]3]|0 6 /(19 (8 | 0
13 Total number of lichen species & Total frequency 96
Oak — Ash — Hazel Woodland: Plots 9 - 19
Plot 9 Lichen species and frequencies on aspects of sampled trees.
1% beech 2" beech 3" oak 4" beech Total
Plot 9 Lichen species N| E|[S|W|N|E|S|W|N|E|S|W|NJ|E|S|W|F
Anisomeridium biforme 2 2
Arthonia radiata 1 1
Enterographa crassa 2|3 3 8
Graphis scripta 311 315 12
Lecanora argentata 3 5 515 2 20
Lecanora chlarotera 5 2 5 5 5 5151]5 37
Lecidella elacochroma 4 5 3 12
Lepraria lobificans 1 1
Opegrapha atra 2 515 515 5 5 32
Pertusaria hymenea 1 5 5 11
Pertusaria leioplaca 515 1[5 5 20
Pyrenula macrospora 2 2
Sum of frequencies 0|07 ]9 8|18 (5] 2 [25 (10 (1515 |14 |10 |5 |15
13 Total number of lichen species & Total frequency 158
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Field Work Data Appendix 8.4
Plot 10 Lichen taxa and frequencies on aspects of sampled trees.
1* willow 2" willow 3" willow 4" willo Total
Plot 10 Lichen taxa N|E|S|IWIN|E|S W|IN|E|S|W|N|E|S|W F
Anisomeridium biforme 1 1
Arthonia didyma 1 1
Evernia prunastri 315 5 3 16
Flavoparmelia caperata 1 1 2
Lecanora chlarotera 2 2 1 315 ]|5] 2 513 28
Lecidella elaeochroma 2 1 5 12| 2 12
Lepraria lobificans 1 1 2
Melanelia glabratula 1 1
Melanelia subaurifera 1 1 112 12 2 9
Opegrapha atra 1 1
Parmelia saxatilis 2 2
Parmelia sulcata 1 31515 14
Parmotrema chinense 1 2 3
Pertusaria amara 1 1 2
Pertusaria leioplaca 515 2 1 13
Pertusaria sp. 2 2
Phlyctis argena 1 1
Physcia tenella 1 1
Ramalina farinacea 2 |1 2 5
Sum of frequencies 1M1 (3714 [8]120(17 ]9 [3 [11]|7] 4 [0]7 |41
19 Total number of lichen species & Total frequency 116
Plot 11 Lichen species and frequencies on aspects of sampled trees.
1* ash 2" ash 3% ash 4™ ash Total
Plot 11 Lichenspecies |[N|E|S|W | N|E|S/W | N|E|S|W | N|E|S|W F
Anisomeridium biforme 2 2 4
Arthonia didyma 2 2
Arthonia radiata 312 1 11311 312 412 |3 25
Graphis scripta 1 1
Opegrapha atra 4 31 2 |1]13]3 23 2 312 29
Opegrapha vulgata 1 1
Pyrenula macrospora 1 1
Sum of frequencies 9 [5]1 512|8|4|]0 [5]|]5]|]2|1]|6|2|6]|2
7 Total number of lichen species & Total frequency 63
Plot 12 Lichen taxa and frequencies on aspects of sampled trees.
1% ash 2" ash 3 ash 4™ ash Total
Plot 12 Lichen taxa N|IE|S|W|IN|E|S|W|N|E|[S|W/|N|E|S|W F
Opegrapha atra 5151233 1 1 2 315 (3]|]3]5]|5 46
Pertusaria leioplaca 2 2
Pertusaria sp. 1 1 2
Pyrenula macrospora 112 2 1 1 1 112 11
Sum of frequencies 8|73 3|5]|]0|2]2 2|2 [3|5|3[4|7 |5
4 Total number of lichen species & Total frequency 61
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Field Work Data

Appendix 8.4

Plot 13 Lichen taxa and frequencies on aspects of sampled trees.

1* ash 2" ash 3 ash 4" ash Total
Plot 13 Lichen taxa N|E|S|IW|/N|E|S|W|IN|E|S|W/|NI|E|S F
Arthonia radiata 2 2
Graphis scripta 5 2 1 1 9
Opegrapha atra 215 3 115 21
Opegrapha herbarum 5|15|/5]|5|5]2]|5]|5 37
Opegrapha niveoatra 3 3
Opegrapha sp. 1 1 2
Opegrapha viridis 1 2 3
Pertusaria leioplaca 1 2 1 6
Pertusaria sp. 1 1
Pyrenula macrospora 1 2
Sum of frequencies 10 (8|7 |11 |54 |5|5 [1]2]|6]| 3 |2]|2]|7
10 Total number of lichen species & Total frequency 86
Plot 14 Lichen taxa and frequencies on aspects of sampled trees.
1% ash 2" ash 3 ash 4" oak Total
Plot 14 Lichen taxa E S| WI/N|/E|S/WIN|E|S|WINJ|E|S F
Anisomeridium biforme 3 2 1 6
Arthonia radiata 1 2
Graphis scripta 1 1
Lecanora chlarotera 1 1
Opegrapha atra 4 5 5 [3]5 |1 5 21515 |1 42
Opegrapha herbarum 3 3
Opegrapha sp. 2 |1 3
Pertusaria leioplaca 5 2 2 2 13
Pertusaria sp. 5 2 7
Pyrenula macrospora 5 | 2 2 12|13 |2 112 1 20
Sum of frequencies 14 (10| 6 [5 (12 (4 |12 |6 |2 6| 7 |4 (2 |4
10 Total number of lichen species & Total Frequency 98
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Field Work Data

Appendix 8.4

Plot 15 Lichen taxa and frequencies on aspects of sampled trees.

1* beech 2" oak 3 beech 4" oak Total

Plo 15 Lichen taxa E|IS|IW| N|E|S|W|N|E|S|{W|NJ|E|S|W F
Anisomeridium biforme 3 3
Arthonia cinabarinna 1 1
Arthonia didyma 2 2 2 |22 3 13
Arthonia radiata 1 2 3
Dimerella pineti 1 1
Enterographa crassa 1 1
Graphis scripta 1 1 1 3
Lecanora argentata 2 2
Lecanora chlarotera 1 4 2|3 113 3 133 2 25
Lepraria lobificans 2 2
Opegrapha atra 1 2
Pertusaria albescens 1 1
Pertusaria hymenea 1 1
Pertusaria leioplaca 2 2
Pertusaria pertusa 1 1 31213 |2 12
Pertusaria sp. 2 2
Sum of frequencies 31 116|036 |[2/3|8|]2 |10]7 (1110

16 Total number of lichen species & Toatl Frequency 74

Plot 16 Lichen taxa and frequencies on aspects of sampled trees.
1% ash 2" ash 3“ ash 4" ash Total

Plot 16 Lichen taxa E|S|IW|N|E|[S|W|N|E|S|WI|N|E|S| W F
Graphis scripta 2 |1 1 3 1 8
Lecanora chlarotera 3 1 4
Lecanora sp. 1 1
Lecidella elaecochroma 1 1
Opegrapha atra 51511 51515 |2]2]5 3 13[5[115 57
Opegrapha herbarum 1 1
Opegrapha sp. 5 5
Pertusaria leioplaca 31 1 3 1 5 13
Pyrenula macrospora 2 1 3
Sum of frequencies 10[(9/10/0 (6 (8|5 [3[2|11]| 8 [4|5|1] 6

9 Total number of lichen species & Total frequency 93
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Field Work Data Appendix 8.4
Plot 17 Lichen taxa and frequencies on aspects of sampled trees.
1* ash 2" sycamore | 3" sycamore 4" ash Total
Plot 17 Lichen taxa E|S|IW|N|E|S/IWI|N|E|S|WI|NI|E|S| W F
Anisomeridium biforme 1
Arthonia radiata 51513 13
Enterographa crassa 1 3
Graphis scripta 1 1 111 4
Lecanora chlarotera 1 1
Opegrapha atra 213 2 31 11
Opegrapha niveoatra 3 3
Opegrapha sp. 1 1
Pertusaria leioplaca 214 1 112 10
Sum of frequencies 0|23 0|03 |8 |4|0]2]|] 3 |5|7]6]1
9 Total number of lichen species & Total frequency 47
Plot 18 Lichen species and frequencies on aspects of sampled trees.
1% ash 2" ash 3 ash 4" ash Total
Plot 18 Lichen taxa E|S|W|N|E|S|W|N|E|S|W|N|E|S| W F
Arthonia didyma 215 9
Enterographa crassa 32 2 7
Graphis scripta 1 1 111 1 6
Lecanora chlarotera 111 5|2 2 |3 2 17
Opegrapha atra 2 1 1 4
Pertusaria leioplaca 111 2
Pertusaria sp. 1131 2 1 9
Porina aenea 3|12 5
Pyrenula macrospora 5 5
Sum of frequencies 4193 [3[1]1 0 8662 [5[3[3]|4
9 Total number of lichen species & Total frequency 64
Plot 19 Lichen species and frequencies on aspects of sampled trees.
1% beech 2" beech 3" beech 4™ peech Total
Plot 19 Lichen species E|S| W/ N|E|S|IW|IN|E|S|W/|N|E|S|W F
Anisomeridium biforme 2 1 3
Arthonia radiata 1 2 2 |12 7
Graphis scripta 3 1 4
Lecanora chlarotera 2 121 5 515 5 25
Opegrapha atra 315 3|2 11 3 111 19
Pertusaria leioplaca 515 5 |5[5]|5]5 |2 5|15 5[5 62
Pyrenula macrospora 5 5
Sum of frequencies 13112 | 7 [7/6 19|15 |7 |6 8| 8 [0]/9 8|5
7 Total number of lichen species & Total frequency 125
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Field Work Data Appendix 8.4

Ash-Hazel Woodland: Plots 20 - 27

Plot 20 Lichen species and frequencies on aspects of sampled trees.

1* ash tree 2" ash tree 3™ash tree 4" ash tree Total
Plot 20 Lichenspecies |[N |E| S |W| N | E | S |W|N|E|S|W | N|E|S|W|F
Anisomeridium biforme 1 1
Arthonia radiata 2 512 1 10
Enterographa crassa 1 4 3 5 5 515 1 51515 44
Graphis scripta 3 2 2 1 1 2 2 4 | 3 20
Lecanora chlarotera 5315 5 5 1 1 25
Opegrapha atra 3121 2 3 2 2 5 20
Opegrapha varia 21512 9
Opegrapha vulgata 2 5 7
Porina borreri 5 5
Pyrenula macrospora 1 1 5 512 14
Sum of frequencies 9 (5|11 ]10 |11 |11 [17 |10 |1 |2 |5 | 7 [21 |20 |15 | 0
10 Total number of lichen species & Total frequency 155
Plot 21 Lichen species and frequencies on aspects of sampled trees.
1% ash tree 2" ash tree 3" ash tree 4" ashtree | Total
Plot 21 Lichenspecies [N | E [S|W | N | E | S|W | NI|E|S|WI|N|E|S| W F
Enterographa crassa 215 1 5 5 3 |52 55|35 46
Graphis scripta 21113 4 [1 1 2 131 18
Lecanora argentata 1 1
Lecanora chlarotera 3 |1 2 101 1 9
Opegrapha niveoatra 4 4
Opegrapha atra 212 |1 2 1 1 1 10
Pertusaria leioplaca 3 5 3 5 |1 17
Pyrenula macrospora 213 (2 2 |1 1 1 3 [ 1 2 |3]2[3]|5 31
Sum of frequencies 8 [17]7 1 0 [10[12 |11 ] 1 16 /9 (3|1 4 18199 |12
8 Total number of lichen species & Total frequency 136
Plot 22 Lichen species and frequencies on aspects of sampled trees.
1% ash tree 2" ash tree 3" ash tree 4™ ash tree Total
Plot 22 Lichenspecies |[N |E| S |W | N |E|S|W/|N|E|S|W|N|E|S|W F
Enterographa crassa 5 |2 1 113 | 4 5|5 5 31
Graphis britannica 1 1 2
Graphis scripta 1 1111 3
Opegrapha atra 55| 5 5 515]|5 2 212 3 3 3 50
Opegrapha niveoatra 2 3 5113 5 5 1111 5 515 5 46
Pertusaria leioplaca 1 4 3 8
Pyrenula macrospora 5 3 11121 4 2 3 21
Sum of frequencies 717 |10 | 8 151813 (10 ({10 |5 |7 [ 7 |16 12 |10 | 16
7 Total number of lichen species & Total frequency 161
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Field Work Data Appendix 8.4

Plot 23 Lichen species and frequencies on aspects of sampled trees.

1 ash tree 2" ash tree 3 ash tree 4" ash tree Total
Plot 23 Lichenspecies |[N|E| S | W | N|E|[S|W | N|E|S|W|N|E |S|W F
Graphis scripta 2 4 |3 [2]|5]| 2 3 21
Lecidella elaecochroma 5 5
Opegrapha atra 4 13| 4 3 (34114 314 (2 35
Pertusaria leioplaca 3 4 |2 11413 17
Pyrenula macrospora 2 1 2 1 31332 1 3 1 22
Sum of frequencies 66 /10| 3 [5(/8|5|9 |6|/5(8|4 |5|11]8]1
5 Total number of lichen species & Total frequency 100
Plot 24 Lichen species and frequencies on aspects of sampled trees.
1* ash tree 2" ash tree 3 ash tree 4" ashtree | Total
Plot 24 Lichenspecies [N |E | S|W IN|E|S|W N|E|[S|W |N|E|S | W F
Arthonia didyma 111 2
Enterographa crassa 2 |1 3
Graphis scripta 2114|2222 11313 2 11131 29
Lecanora chlarotera 2 1 1 4
Pertusaria leioplaca 1 1
Porina aenea 1 2 3
Pyrenula macrospora 2 [ 5]1 3 111 1 513514 [1]1]2 35
Sum of frequencies 718552531 7/6|8| 6 [4[3|5] 2
7 Total number of lichen species & Total frequency 77
Plot 25 Lichen species and frequencies on aspects of sampled trees.
1% ash tree 2" ash tree 3" ash tree 4" ashtree | Total
Plot 25 Lichenspecies |N |[E|S|W [N|E|S|W|N | E|S|W|N|E|S | W F
Enterographa crassa 2 213 7
Graphis scripta 2 2 4
Lecanora chlarotera 1 3 2 |12 8
Opegrapha atra 512 [1]3]1 3 515 2 27
Pertusaria leioplaca 51225 13 513 [1]2 1 29
Porina aenea 5| 5 10
Pyrenula macrospora 311 5 3|4 2115 24
Sum of frequencies 13/ 4[(8[(16 /91 /0|8 (1514 (|1 ]| 4 (2[4 ]|10] 0
7 Total number of lichen species & Total frequency 109
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Plot 26 Lichen species and frequencies on aspects of sampled trees.

1* ash tree 2" ash tree 3" ash tree 4" ash tree Total

Plot 26 Lichenspecies ([N|E|S|W | N |E | S |W|N|E|S|W|N|E|S|W F
Anisomeridium biforme 1 1
Arthonia didyma 3 1 4
Arthonia radiata 1 1 3 2 2 9
Eopyrenula leucoplaca 1 3 312 3 12
Graphis scripta 1 1
Lecanora argentata 2 2 | 4 2 10
Lecanora chlarotera 515 |1 1 515 5 2 5 515 5 5 515 5 69
Lecidea exigua 515 5 5 2 22
Lecidella elacochroma 3 515 5 18
Opegrapha atra 11112 3 1 2 5 1 16
Opegrapha herbarum 1 1
Pertusaria leioplaca 2 4 1 513 3 18
Porina aenea 1 5 2 2 1 2 13
Pyrenula macrospora 1 1
Vouauxiella lichenicola 5 5
Sum of frequencies 6 /71417 (16 (10 |16 [ 10 {10 |15 |17 [ 13 [ 10 [ 23 | 19 | 17

15 Total number of lichen species & Total frequency 200

Plot 27 Lichen species and frequencies on aspects of sampled trees.

1% ash tree 2™ ash tree 3 ash tree 4" ash tree Total

Plot 27 Lichenspecies | N | E |[S |W | N |E | S|W [N |E|S|W|NJ|E|[S|W F
Anisomeridium biforme 1 1
Arthonia punctiformis 5 5 4 5 19
Arthonia radiata 2 5 5 5155 55|35 45
Arthonia spadicea 5 5
Lecanora argentata 2 2 1 5
Lecanora chlarotera 5 5 5 5 5 5 5 2 2 2 41
Lecidella elaeochroma 2 1 1 312 2 2 1 14
Opegrapha atra 3 1 2 1 3 2 5 1 1 1 20
Opegrapha niveoatra 5 5 2 515 5 5 32
Pertusaria leioplaca 2 5 |1 1 2 11513 20
Pertusaria sp. 1 1
Porina aenea 2 1 3
Sum of frequencies 14 (17 |10 8 [ 20 (19 (20 |16 |11 |17 |5 |10 |12 |7 |8 |12

12 Total number of lichen species & Total frequency 206
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Field Work Data

Appendix 8.4

Powerscourt Waterfall: Plots 28 and 29

Plot 28 Lichen taxa and frequencies on aspects of sampled trees.

4

st
sycamore

nd
2~ sycamore

rd
3~ sycamor

th
4~ sycamore

Total
Plot 28 Lichen taxa N E 3 W | N E S w N E 3 W | N E S | W OI;:a
Acrocordia gemmata 4 3 5 12
Anisomeridium biforme 2 1 3
Arthonia didyma 1 1
Arthonia radiata 2 2 4 2 2 5 5 22
Cladonia coniocraea 1 1
Collema furfuraceum 2 2
Evernia prunastri 3 3 3 9
Flavoparmelia caperata 2 2 1 2 7
Graphis scripta 1 1
Lecanora argentata 2 5 1 1 5 5 1 1 2 1 1 5 30
Lecanora chlarotera 2 5 3 3 5 5 3 5 5 4 4 5 5 54
Lecanora expallens 1 1 1 1 5 2 1 12
Lecidella elaecochroma 2 5 2 1 3 2 15
Lobaria pulmonaria 5 1 3 1 1 11
Melanelia glabratula 1 3 5 5 4 2 20
Melanelia subaurifera 1 1
Normandina pulchella 2 2
Opegrapha varia 2 1 3
Opegrapha vulgata 1 4 5
Parmelia crinita 1 1
Parmelia saxatilis 5 1 5 1 1 13
Parmotrema perlatum 3 1 4 5 1 3 17
Pertusaria albescens 5 5
Pertusaria amara 1 3 5 5 5 5 5 5 34
Pertusaria hymenea 2 5 1 2 5 2 5 5 3 5 5 5 5 1 51
Pertusaria pertusa 4 5 3 3 5 1 5|5 5 36
Physcia tenella 5 1 6
Porina aenea 2 1 2 5
Pyrenula macrospora 1 1
Pyrenula sp. 1 1
Ramalina farinacea 3 3
Schismatomma
decolorans 2 2 4
Thelotrema lepadinum 1 1
Vouauxiella lichenicola 2 5 1 1 1 5 15
Sum of frequencies 20 [ 35 | 10 | 25| 32 | 31 5 [19| 8 [ 41 23 |20 |27 |37 |36 |35
34 Total number of lichen species & Total frequency 404
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Field Work Data

Appendix 8.4

Plot 29 Lichen species and frequencies on aspects of sampled trees.

1* oak tree 2" oak tree Total
Plot 29 Lichen species N |  E|[SIW|N|E|S|W F
Acrocordia gemmata 1 1
Cladonia coniocraea 515 10
Flavoparmelia caperata 5 5 5 5 5 25
Lecanora expallens 5 5 5 15
Melanelia glabratula 2 5 7
Ochrolechia inversa 1 1
Parmelia saxatilis 5 5
Parmelia sulcata 5 5 5 15
Parmotrema perlatum 5 5
Pertusaria albescens 5 5 5 15
Pertusaria pertusa 3 5 3
Physcia tenella 5 5 10
Thelotrema lepadinum 513 8
Sum of frequencies 15123 |8 |25 |15 |13 |15 |11
Total number of lichen species &
13 Total frequency 120
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Lichen Diversity Values

Appendix 8.5

Oak woodland

Oak woodland

Sampling Plot 1

Frequencies

Standard Deviation

North | East | South | West | North | East | South | West
Sums of Frequencies 1 Oak 5 5 15 16 -1.25 | 0.75 | 6.75 6.5
Sums of Frequencies 2 Oak 0 2 0 7 -6.25 | 2.3 | -8.25 2.5
Sums of Frequencies 3 Oak 9 5 8 8 2.75 | 0.75 | -0.25 -1.5
Sums of Frequencies 4 Oak 11 5 10 7 475 1075 | 1.75 -2.5
Means of Sums of Frequencies
(MSF) 6.25 | 425 | 8.25 9.5 4.092676386
LDV of Plot 1 28.25
Sampling Plot 2 Frequencies Standard Deviation
North | East | South | West | North | East | South | West
Sums of Frequencies 1 Oak 8 5 6 9 1.75 | 1.75 2 3.75
Sums of Frequencies 2 Oak 4 3 0 5 -2.25 | -0.3 -4 -0.25
Sums of Frequencies 3 Oak 4 5 7 5 -2.25 | 1.75 3 -0.25
Sums of Frequencies 4 Oak 9 0 3 2 2.75 | -3.3 -1 -3.25
Means of Sums of Frequencies
(MSF) 6.25 | 3.25 4 5.25 2.479919354
LDV of Plot 2 18.75
Sampling Plot 3 Frequencies Standard Deviation
North | East | South | West | North | East | South | West
Sums of Frequencies 1 Oak 11 14 2 3 575 16.25 | -0.25 -1
Sums of Frequencies 2 Oak 3 11 5 3 -2.25 | 325 | 2.75 -1
Sums of Frequencies 3 Oak 6 3 2 3 0.75 | 4.8 | -0.25 -1
Sums of Frequencies 4 Oak 1 3 0 7 -4.25 | 4.8 | -2.25 3
Means of Sums of Frequencies
(MSF) 525 | 7.75 | 2.25 4 3.4278273
LDV of Plot 3 19.25
Sampling Plot 4 Frequencies Standard Deviation
North | East | South | West | North | East | South | West
Sums of Frequencies 1 Oak 9 4 10 15 3.5 -0.8 3.25 8
Sums of Frequencies 2 Oak 2 7 8 1 -3.5 [ 225 1.25 -6
Sums of Frequencies 3 Oak 9 7 6 8 3.5 2.25 | -0.75 1
Sums of Frequencies 4 Oak 2 1 3 4 -3.5 | -3.8 | -3.75 -3
Means of Sums of Frequencies
(MSF) 55 | 475 | 6.75 7 3.746109093
LDV of Plot 4 24
Sampling Plot 5 Frequencies Standard Deviation
North | East | South | West | North | East | South | West
Sums of Frequencies 1 Oak 0 0 3 8 -3.75 | 1.8 1.5 4
Sums of Frequencies 2 Oak 5 1 2 2 1.25 | 0.8 0.5 -2
Sums of Frequencies 3 Oak 5 1 1 2 1.25 | 0.8 -0.5 -2
Sums of Frequencies 4 Oak 5 5 0 4 125 | 325 ] -15 0
Means of Sums of Frequencies
(MSF) 3.75 1.75 1.5 4 2.041241452
LDV of Plot 5 11
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Lichen Diversity Values

Appendix 8.5

Sampling Plot 6

Frequencies

Standard Deviation

North | East | South | West | North | East | South | West
Sums of Frequencies 1 Oak 6 0 10 2 1 -3 4.75 2.5
Sums of Frequencies 2 Oak 9 6 2 15 4 3 -3.25 | 10.5
Sums of Frequencies 3 Oak 3 6 4 1 -2 3 -1.25 -3.5
Sums of Frequencies 4 Oak 2 0 5 0 -3 -3 -025 | 4.5
Means of Sums of Frequencies
(MSF) 5 3 5.25 4.5 4.080441153
LDV of Plot 6 17.75
Sampling Plot 7 Frequencies Standard Deviation
North | East | South | West | North | East | South | West
Sums of Frequencies 1 Oak 3 2 0 0 -0.75 | 1.5 | -1.25 -2
Sums of Frequencies 2 Oak 2 0 0 0 -1.75 | 3.5 | -1.25 -2
Sums of Frequencies 3 Oak 5 5 4 5 1.25 1.5 2.75 3
Sums of Frequencies 4 Oak 5 7 1 3 1.25 3.5 -0.25 1
Means of Sums of Frequencies
(MSF) 3.75 3.5 1.25 2 2.073644135
LDV of Plot 7 10.5
Sampling Plot 8 Frequencies Standard Deviation
North | East | South | West | North | East | South | West
Sums of Frequencies 1 Oak 8 2 0 5 1.25 | 93 | 4.25 | 3.25
Sums of Frequencies 2 Oak 6 16 6 2 -0.75 [ 475 | 1.75 0.25
Sums of Frequencies 3 Oak 7 8 3 0 0.25 | -3.3 | -1.25 [ -1.75
Sums of Frequencies 4 Oak 6 19 8 0 -0.75 [ 775 | 3.75 | 175
Means of Sums of Frequencies
(MSF) 6.75 | 11.25 | 4.25 1.75 3.958114029
LDV of Plot 8 24
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Appendix 8.5

Oak-ash-hazel woodland

Sampling Plot 9 Frequencies Standard deviation
North | East | South | West | North | East | South | West
Sums of Frequencies 1 Beech 0 0 7 9 11.75 | 9.5 -1 -1.25
Sums of Frequencies 2 Beech 8 18 5 2 -3.75 | 8.5 -3 -8.25
Sums of Frequencies 3 Oak 25 10 15 15 13.25 [ 0.5 7 4.75
Sums of Frequencies 4 Beech 14 10 5 15 2.25 0.5 -3 4.75
Means of Sums of Frequencies
(MSF) 11.75 | 9.5 8 10.25 6.725573086
LDV of Plot 9 39.5
Sampling Plot 10 Frequencies Standard deviation
North | East | South | West | North | East | South | West
Sums of Frequencies 1 Willow 11 3 7 4 55 -71.3 | -1.75 -0.5
Sums of Frequencies 2 Willow 8 20 17 9 2.5 9.75 | 8.25 4.5
Sums of Frequencies 3 Willow 3 11 7 4 25 1075 | -1.75 -0.5
Sums of Frequencies 4 Willow 0 7 4 1 -5.5 -3.3 | 4.75 -3.5
Means of Sums of Frequencies
(MSF) 5.5 10.25 | 8.75 4.5 4909175083
LDV of Plot 10 29
Sampling Plot 11 Frequencies Standard deviation
North | East | South | West | North | East | South | West
Sums of Frequencies 1 Ash 9 5 1 5 3.5 0 -2.25 3
Sums of Frequencies 2 Ash 2 8 4 0 -3.5 3 0.75 -2
Sums of Frequencies 3 Ash 5 5 2 1 -0.5 0 -1.25 -1
Sums of Frequencies 4 Ash 6 2 6 2 0.5 -3 2.75 0
Means of Sums of Frequencies
(MSF) 5.5 5 3.25 2 2.187083294
LDV of Plot 11 15.75
Sampling Plot 12 Frequencies Standard deviation
North | East | South | West | North | East | South | West
Sums of Frequencies 1 Ash 8 7 3 3 3.5 3.75 | -0.75 | -0.75
Sums of Frequencies 2 Ash 5 0 2 2 0.5 3.3 | 175 | -1.75
Sums of Frequencies 3 Ash 2 2 3 5 -2.5 -1.3 | -0.75 1.25
Sums of Frequencies 4 Ash 3 4 7 5 -1.5 [0.75 | 3.25 1.25
Means of Sums of Frequencies
(MSF) 4.5 3.25 3.75 | 3.75 2.148642983
LDV of Plot 12 15.25
Sampling Plot 13 Frequencies Standard deviation
North | East | South | West | North | East | South | West
Sums of Frequencies 1 Ash 10 8 7 11 5.5 4 0.75 4.25
Sums of Frequencies 2 Ash 5 4 5 5 0.5 0 -1.25 | -1.75
Sums of Frequencies 3 Ash 1 2 6 3 -3.5 -2 -0.25 | -3.75
Sums of Frequencies 4 Ash 2 2 7 8 -2.5 -2 0.75 1.25
Means of Sums of Frequencies
(MSF) 4.5 4 6.25 [ 6.75 2.738612788
LDV of Plot 13 21.5
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Appendix 8.5

Sampling Plot 14

Frequencies

Standard deviation

North | East | South | West | North | East | South | West
Sums of Frequencies 1 Ash 1 14 10 6 -3 6.5 4 -1
Sums of Frequencies 2 Ash 5 12 4 12 1 4.5 -2 5
Sums of Frequencies 3 Ash 6 2 6 7 2 -5.5 0 0
Sums of Frequencies 4 Oak 4 2 4 3 0 -5.5 -2 -4
Means of Sums of Frequencies
(MSF) 4 7.5 6 7 3.67876791
LDV of Plot 14 245
Sampling Plot 15 Frequencies Standard deviation
North | East | South | West | North | East | South | West
Sums of Frequencies 1 Beech 1 3 1 1 -3.75 | 0.3 | 4.75 | -3.75
Sums of Frequencies 2 Oak 6 0 3 6 1.25 | -3.3 | -2.75 1.25
Sums of Frequencies 3 Beech 2 3 8 2 -2.75 | 0.3 | 2.25 -2.75
Sums of Frequencies 4 Oak 10 7 11 10 525 |1 3.75 | 5.25 5.25
Means of Sums of Frequencies
(MSF) 475 | 3.25 5.75 | 4.75 3.54964787
LDV of Plot 15 18.5
Sampling Plot 16 Frequencies Standard deviation
North | East | South | West | North | East | South | West
Sums of Frequencies 1 Ash 5 10 9 10 2 4.25 | 1.75 2.75
Sums of Frequencies 2 Ash 0 6 8 5 -3 0.25 | 0.75 -2.25
Sums of Frequencies 3 Ash 3 2 11 8 0 -3.8 | 3.75 0.75
Sums of Frequencies 4 Ash 4 5 1 6 1 -0.8 | -6.25 | -1.25
Means of Sums of Frequencies
(MSF) 3 5.75 725 | 7.25 2.807727432
LDV of Plot 16 23.25
Sampling Plot 17 Frequencies Standard deviation
North | East | South | West | North | East | South | West
Sums of Frequencies 1 Ash 3 0 2 3 0 -1.8 | -1.25 | -0.75
Sums of Frequencies 2 Sycamore 0 0 3 8 -3 -1.8 | -0.25 4.25
Sums of Frequencies 3 Sycamore 4 0 2 3 1 -1.8 | -1.25 | -0.75
Sums of Frequencies 4 Ash 5 7 6 1 2 525 | 2.75 -2.75
Means of Sums of Frequencies
(MSF) 3 1.75 3.25 | 3.75 2.425558355
LDV of Plot 17 11.75
Sampling Plot 18 Frequencies Standard deviation
North | East | South | West | North | East | South | West
Sums of Frequencies 1 Ash 6 4 9 3 0.5 0.5 4.25 0.75
Sums of Frequencies 2 Ash 3 1 1 0 -2.5 2.5 | -3.75 | -2.25
Sums of Frequencies 3 Ash 8 6 6 2 2.5 2.5 1.25 -0.25
Sums of Frequencies 4 Ash 5 3 3 4 -05 [ -05 | -1.75 1.75
Means of Sums of Frequencies
(MSF) 5.5 3.5 4.75 | 2.25 2.183269719
LDV of Plot 18 16
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Sampling Plot 19 Frequencies Standard deviation

North | East | South | West | North | East | South | West

Sums of Frequencies 1 Beech 5 13 12 7 0.25 4.5 2.75 -1.75

Sums of Frequencies 2 Beech 7 6 9 15 225 | 25 | -0.25 6.25

Sums of Frequencies 3 Beech 7 6 8 8 225 | 25 | -1.25 | -0.75

Sums of Frequencies 4 Beech 0 9 8 5 -475 | 0.5 | 1.25 | -3.75

Means of Sums of Frequencies

(MSF) 4.75 8.5 9.25 | 8.75 2.980492129

LDV of Plot 19 31.25
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Ash-hazel woodlands

Sampling Plot 20

Frequencies

Standard Deviation

North | East | South | West | North | East | South | West
Sums of Frequencies 1 Ash 9 5 11 10 -1.5 4.5 -1 3.25
Sums of Frequencies 2 Ash 11 11 17 10 0.5 1.5 5 3.25
Sums of Frequencies 3 Ash 1 2 5 7 -9.5 -7.5 -7 0.25
Sums of Frequencies 4 Ash 21 20 15 0 10.5 | 10.5 3 -6.75
Means of Sums of Frequencies
(MSF) 10.5 9.5 12 6.75 6.015258376
LDV of Plot 20 38.75
Sampling Plot 21 Frequencies Standard Deviation
North | East | South | West | North | East | South | West
Sums of Frequencies 1 Ash 8 17 7 0 -2.5 5.25 -05 | 4.25
Sums of Frequencies 2 Ash 10 12 11 1 -0.5 [ 0.25 3.5 -3.25
Sums of Frequencies 3 Ash 16 9 3 4 5.5 275 | -45 |-0.25
Sums of Frequencies 4 Ash 8 9 9 12 25 | 275 1.5 7.75

Means of Sums of Frequencies

(MSF) 10.5 | 11.75 7.5 4.25 3.737200378
LDV of Plot 21 34
Sampling Plot 22 Frequencies Standard Deviation
North | East | South | West | North | East | South | West
Sums of Frequencies 1 Ash 7 7 10 8 -5 -1 0 -2.25
Sums of Frequencies 2 Ash 15 8 13 10 3 0 3 -0.25
Sums of Frequencies 3 Ash 10 5 7 7 -2 -3 -3 -3.25
Sums of Frequencies 4 Ash 16 12 10 16 4 4 0 5.75
Means of Sums of Frequencies
(MSF) 12 8 10 10.25 3.12783205
LDV of Plot 22 40.25
Sampling Plot 23 Frequencies Standard Deviation
North | East | South | West | North | East | South | West
Sums of Frequencies 1 Ash 6 6 10 3 0.5 -1.5 225 | -1.25
Sums of Frequencies 2 Ash 5 8 5 9 -0.5 0.5 -2.75 | 4.75
Sums of Frequencies 3 Ash 6 5 8 4 0.5 2.5 0.25 |-0.25
Sums of Frequencies 4 Ash 5 11 8 1 -0.5 3.5 0.25 |-3.25
Means of Sums of Frequencies
(MSF) 5.5 7.5 7.75 4.25 2.152517905

LDV of Plot 23

25
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Sampling Plot 24

Frequencies

Standard Deviation

North | East | South | West | North | East | South | West
Sums of Frequencies 1 Ash 7 8 5 5 2 25 -0.25 1.5
Sums of Frequencies 2 Ash 2 5 3 1 -3 -05 | -2.25 -2.5
Sums of Frequencies 3 Ash 7 6 8 6 2 0.5 2.75 2.5
Sums of Frequencies 4 Ash 4 3 5 2 -1 25 | -025 | 1.5
Means of Sums of Frequencies
(MSF) 5 5.5 5.25 3.5 2.01246118
LDV of Plot 24 19.25
Sampling Plot 25 Frequencies Standard Deviation
North | East | South | West | North | East | South | West
Sums of Frequencies 1 Ash 13 4 8 16 3.25 | 1.75 | 3.25 9
Sums of Frequencies 2 Ash 9 1 0 8 -0.75 | 475 | 4.75 1
Sums of Frequencies 3 Ash 15 14 1 4 525 [825 | -3.75 -3
Sums of Frequencies 4 Ash 2 4 10 0 -7.75 | 1.75 | 5.25 -7
Means of Sums of Frequencies
(MSF) 9.75 | 575 | 4.75 7 5.229722746
LDV of Plot 25 27.25
Sampling Plot 26 Frequencies Standard Deviation
North | East | South | West [ North | East | South | West
Sums of Frequencies 1 Ash 6 7 4 7 -4.5 6.75 -10 -4.75
Sums of Frequencies 2 Ash 16 10 16 10 5.5 3.75 2 -1.75
Sums of Frequencies 3 Ash 10 15 17 13 -0.5 1.25 3 1.25
Sums of Frequencies 4 Ash 10 23 19 17 -0.5 [9.25 5 5.25
Means of Sums of Frequencies
(MSF) 10.5 | 13.75 14 11.75 5.102287069
LDV of Plot 26 50
Sampling Plot 27 Frequencies Standard Deviation
North | East | South | West | North | East | South | West
Sums of Frequencies 1 Ash 14 17 10 8 -0.25 2 -0.75 | -3.5
Sums of Frequencies 2 Ash 20 19 20 16 5.75 4 9.25 4.5
Sums of Frequencies 3 Ash 11 17 5 10 -3.25 2 -5.75 -1.5
Sums of Frequencies 4 Ash 12 7 8 12 -2.25 -8 -2.75 0.5
Means of Sums of Frequencies
(MSF) 14.25 15 10.75 | 11.5 4.460941605
LDV of Plot 27 51.5
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Plot, tree

Trunk circumference category [cm] with average frequency for oak trees

<60

61-
80

81-
100

101-
120

121-
140

141-
160

161-
180

181-
200

201-
220

221-
240

241-260

261-280

281-
340

P1, oak1

41

P1, oak 2

P1, oak 3

30

P1, oak 4

33

P2, oak 1

28

P2, oak 2

12

P2, oak 3

21

P2, oak 4

14

P3, oak 1

30

P3, oak 2

22

P3, oak 3

14

P3, oak 4

11

P4, oak 1

38

P4, oak 2

18

P4, oak 3

30

P4, oak 4

10

P5, oak 1

11

P5, oak 2

P5, oak 3

P5, oak 4

14

P6, oak 1

18

P6, oak 2

32

P6, oak 3

14

P6, oak 4

P7, oak 1

P7, oak 2
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Plot, tree

Trunk circumference category [cm] with average frequency for oak trees

<60

61-

81-
100

101-
120

121-
140

141-
160

161-
180

181-
200

201-
220

221-
240

241-260

261-280

281-
340

P7, oak 3

19

P7, oak 4

16

P8, oak 1

15

P8, oak 2

30

P8, oak 3

18

P8, oak 4

33

Average
LDV

13

21.333

13.75

38

16.333

17.667

14.25

10.5

35.5

22

24

Plot, tree

Trunk circumference [cm] category with average LDV for ash trees

<60

61-80

81

-100

101-
120

121-
140

141-
160

161-
180

181-
200

201-
220

221- 241- 261-
240 260 280

281-
340

P20, ash 1

35

P20, ash 2

49

P20, ash 3

15

P20, ash 4

56

P21, ash 1

32

P21, ash 2

34

P21, ash 3

32

P21, ash 4

38

P22, ash 1

32

P22, ash 2

46

P22, ash 3

29

P22, ash 4

54

P23, ash 1

25

60¢




Trunk circumference [cm] category with average LDV for ash trees

Plot, tree
<60 61-80 81-100 101- 121- 141- 161- 181- 201- 221- 241- 261- 281-
120 140 160 180 200 220 240 260 280 340
P23, ash 2 27
P23, ash 3 23
P23, ash 4 25
P24, ash 1 25
P24, ash 2 11
P24, ash 3 27
P24, ash 4 14
P25, ash 1 41
P25, ash 2 18
P25, ash 3 34
P25, ash 4 16
P26, ash 1 24
P26, ash 2 52
P26, ash 3 55
P26, ash 4 69
P27, ash 1 49
P27, ash 2 75
P27, ash 3 43
P27, ash 4 39
Average
LDV 28.5 | 33.72727 | 35.5625 75 56 16 0 0 0 0 0 0 0
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Oak trees

Plot,

Trunk circumference category [cm] with average lichen species on oak trees

tree

<60

61-
80

81-100

101-
120

121-
140

141-
160

161-
180

181-
200

201-
220

221-
240

241-
260

261-
280

281-
340

P1, oak1

10

P1, oak 2

P1, oak 3

P1, oak 4

P2, oak 1

P2, oak 2

P2, oak 3

P2, oak 4

P3, oak 1

P3, oak 2

P3, oak 3

P3, oak 4

P4, oak 1

P4, oak 2

P4, oak 3

P4, oak 4

P5, oak 1

P5, oak 2

P5, oak 3

P5, oak 4

P6, oak 1

P6, oak 2

P6, oak 3

P6, oak 4

P7, oak 1
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Plot, tree

Trunk circumference [cm] category with average lichen species number on ash trees

<60

61-
80

81-100

101-
120

121-
140

141-
160

161-
180

181-
200

201-
220

221-
240

241-
260

261-
280

281-
340

P7, oak 2

1

P7, oak 3

3

P7, oak 4

P8, oak 1

P8, oak 2

P8, oak 3

P8, oak 4

Average
LDV

4.5

5.1667

4.3333

3.6667

2.75

4.5

6.6667

Ash trees

Plot, tree

Trunk circumference [cm] category with average lichen species number on ash trees

<60

61-80 81-

100

101-
120

121-
140

141-
160

161-
180

181-
200

201-
220

221-
240

241-
260

261-
280

281-
340

P20, ash 1

4

P20, ash 2

6

P20, ash 3

4

P20, ash 4

P21, ash 1

P21, ash 2

P21, ash 3

P21, ash 4

P22, ash 1

P22, ash 2

[4¥4




Trunk circumference [cm] category with average lichen species number on ash trees

Plot, tree
<60 61-80 81- 101- 121- | 141- | 161- 181- 201- | 221- | 241- 261- 281-
100 120 140 160 180 200 220 240 | 260 280 340
P22, ash 3 5
P22, ash 4 4
P23, ash 1 4
P23, ash 2 4
P23, ash 3 2
P23, ash 4 4
P24, ash 1 4
P24, ash 2 3
P24, ash 3 3
P24, ash 4 4
P25, ash 1 5
P25, ash 2 4
P25, ash 3 4
P25, ash 4 4
P26, ash 1 5
P26, ash 2 6
P26, ash 3 10
P26, ash 4 9
P27, ash 1 8
P27, ash 2 8
P27, ash 3 7
P27,ash 4 6
Average
LDV 4 5.090909 | 5.1875 8 8 4 0 0 0 0 0 0 0
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Frequency totals on aspects of trunks in plots in Knocksink Wood and

Powerscourt Waterfall woodlands.

Appendix 8.8

Oak woodland

Sampling Plot 1

Frequencies

North East South West
Sums of Frequencies 1 Oak 5 5 15 16
Sums of Frequencies 2 Oak 0 2 0 7
Sums of Frequencies 3 Oak 9 5 8 8
Sums of Frequencies 4 Oak 11 5 10 7
Total frequency 25 17 33 38
Total frequency in Plot 1 113
Sampling Plot 2 Frequencies
North East South West
Sums of Frequencies 1 Oak 8 5 6 9
Sums of Frequencies 2 Oak 4 3 0 5
Sums of Frequencies 3 Oak 4 5 7 5
Sums of Frequencies 4 Oak 9 0 3 2
Total frequency 25 13 16 21
Total frequency in Plot 2 75
Sampling Plot 3 Frequencies
North East South West
Sums of Frequencies 1 Oak 11 14 2 3
Sums of Frequencies 2 Oak 3 11 5 3
Sums of Frequencies 3 Oak 6 3 2 3
Sums of Frequencies 4 Oak 1 3 0 7
Total frequency 21 31 9 16
Total frequency in Plot 3 77
Sampling Plot 4 Frequencies
North East South West
Sums of Frequencies 1 Oak 9 4 10 15
Sums of Frequencies 2 Oak 2 7 8 1
Sums of Frequencies 3 Oak 9 7 6 8
Sums of Frequencies 4 Oak 2 1 3 4
Total frequency 22 19 27 28
Total frequency in Plot 4 96
Sampling Plot 5 Frequencies
North East South West
Sums of Frequencies 1 Oak 0 0 3 8
Sums of Frequencies 2 Oak 5 1 2 2
Sums of Frequencies 3 Oak 5 1 1 2
Sums of Frequencies 4 Oak 5 5 0 4
Total frequency 15 7 6 16
Total frequency in Plot 5 44
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Frequency totals on aspects of trunks in plots in Knocksink Wood and
Powerscourt Waterfall woodlands.

Appendix 8.8
Sampling Plot 6 Frequencies
North East South West
Sums of Frequencies 1 Oak 6 0 10 2
Sums of Frequencies 2 Oak 9 6 2 15
Sums of Frequencies 3 Oak 3 6 4 1
Sums of Frequencies 4 Oak 2 0 5 0
Total frequency 20 12 21 18
Total frequency in Plot 6 71
Sampling Plot 7 Frequencies
North East South West
Sums of Frequencies 1 Oak 3 2 0 0
Sums of Frequencies 2 Oak 2 0 0 0
Sums of Frequencies 3 Oak 5 5 4 5
Sums of Frequencies 4 Oak 5 7 1 3
Total frequency 15 14 5 8
Total frequency in Plot 7 42
Sampling Plot 8 Frequencies
North East South West
Sums of Frequencies 1 Oak 8 2 0 5
Sums of Frequencies 2 Oak 6 16 6 2
Sums of Frequencies 3 Oak 7 8 3 0
Sums of Frequencies 4 Oak 6 19 8 0
Total frequency 27 45 17 7
Total frequency in Plot 8 96
Oak-ash-hazel woodland
Sampling Plot 9 Frequencies
North East South West
Sums of Frequencies 1 Beech 0 0 7 9
Sums of Frequencies 2 Beech 8 18 5 2
Sums of Frequencies 3 Oak 25 10 15 15
Sums of Frequencies 4 Beech 14 10 5 15
Total frequency 47 38 32 LY
Total frequency in Plot 9 158
Sampling Plot 10 Frequencies
North East South West
Sums of Frequencies 1 Willow 11 3 7 4
Sums of Frequencies 2 Willow 8 20 17 9
Sums of Frequencies 3 Willow 3 11 7 4
Sums of Frequencies 4 Willow 0 7 4 1
Total frequency 22 41 35 18
Total frequency in Plot 10 116
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Frequency totals on aspects of trunks in plots in Knocksink Wood and
Powerscourt Waterfall woodlands.

Appendix 8.8
Sampling Plot 11 Frequencies
North East South West
Sums of Frequencies 1 Ash 9 5 1 5
Sums of Frequencies 2 Ash 2 8 4 0
Sums of Frequencies 3 Ash 5 5 2 1
Sums of Frequencies 4 Ash 6 2 6 2
Total frequency 22 20 13 8
Total frequency in Plot 11 63
Sampling Plot 12 Frequencies
North East South West
Sums of Frequencies 1 Ash 8 7 3 3
Sums of Frequencies 2 Ash 5 0 2 2
Sums of Frequencies 3 Ash 2 2 3 5
Sums of Frequencies 4 Ash 3 4 7 5
Total frequency 18 13 15 15
Total frequency in Plot 12 61
Sampling Plot 13 Frequencies
North East South West
Sums of Frequencies 1 Ash 10 8 7 11
Sums of Frequencies 2 Ash 5 4 5 5
Sums of Frequencies 3 Ash 1 2 6 3
Sums of Frequencies 4 Ash 2 2 7 8
Total frequency 18 16 25 27
Total frequency in Plot 13 86
Sampling Plot 14 Frequencies
North East South West
Sums of Frequencies 1 Ash 1 14 10 6
Sums of Frequencies 2 Ash 5 12 4 12
Sums of Frequencies 3 Ash 6 2 6 7
Sums of Frequencies 4 Oak 4 2 4 3
Total frequency 16 30 24 28
Total frequency in Plot 14 98
Sampling Plot 15 Frequencies
North East South West
Sums of Frequencies 1 Beech 1 3 1 1
Sums of Frequencies 2 Oak 6 0 3 6
Sums of Frequencies 3 Beech 2 3 8 2
Sums of Frequencies 4 Oak 10 7 11 10
Total frequency 19 13 23 19
Total frequency in Plot 15 74
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Frequency totals on aspects of trunks in plots in Knocksink Wood and
Powerscourt Waterfall woodlands.

Appendix 8.8
Sampling Plot 16 Frequencies
North East South West
Sums of Frequencies 1 Ash 5 10 9 10
Sums of Frequencies 2 Ash 0 6 8 5
Sums of Frequencies 3 Ash 3 2 11 8
Sums of Frequencies 4 Ash 4 5 1 6
Total frequency 12 23 29 29
Total frequency in Plot 16 93
Sampling Plot 17 Frequencies
North East South West
Sums of Frequencies 1 Ash 3 0 2 3
Sums of Frequencies 2 Sycamore 0 0 3 8
Sums of Frequencies 3 Sycamore 4 0 2 3
Sums of Frequencies 4 Ash 5 7 6 1
Total frequency 12 7 13 15
Total frequency in Plot 17 47
Sampling Plot 18 Frequencies
North East South West
Sums of Frequencies 1 Ash 6 4 9 3
Sums of Frequencies 2 Ash 3 1 1 0
Sums of Frequencies 3 Ash 8 6 6 2
Sums of Frequencies 4 Ash 5 3 3 4
Total frequency 22 14 19 9
Total frequency in Plot 18 64
Sampling Plot 19 Frequencies
North East South West
Sums of Frequencies 1 Beech 5 13 12 7
Sums of Frequencies 2 Beech 7 6 9 15
Sums of Frequencies 3 Beech 7 6 8 8
Sums of Frequencies 4 Beech 0 9 8 5
Total frequency 19 34 37 35
Total frequency in Plot 19 125
Ash-hazel woodland
Sampling Plot 20 Frequencies
North [ East South West
Sums of Frequencies 1 Ash 9 5 11 10
Sums of Frequencies 2 Ash 11 11 17 10
Sums of Frequencies 3 Ash 1 2 5 7
Sums of Frequencies 4 Ash 21 20 15 0
Total frequency 42 38 48 27
Total frequency in Plot 20 155
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Frequency totals on aspects of trunks in plots in Knocksink Wood and
Powerscourt Waterfall woodlands.

Appendix 8.8

Sampling Plot 21

Frequencies

North [ East South West
Sums of Frequencies 1 Ash 8 17 7 0
Sums of Frequencies 2 Ash 10 12 11 1
Sums of Frequencies 3 Ash 16 9 3 4
Sums of Frequencies 4 Ash 8 9 9 12
Total frequency 42 47 30 17
Total frequency in Plot 21 136
Sampling Plot 22 Frequencies
North [ East South West
Sums of Frequencies 1 Ash 7 7 10 8
Sums of Frequencies 2 Ash 15 8 13 10
Sums of Frequencies 3 Ash 10 5 7 7
Sums of Frequencies 4 Ash 16 12 10 16
Total frequency 48 32 40 41
Total frequency in Plot 22 161
Sampling Plot 23 Frequencies
North | East South West
Sums of Frequencies 1 Ash 6 6 10 3
Sums of Frequencies 2 Ash 5 8 5 9
Sums of Frequencies 3 Ash 6 5 8 4
Sums of Frequencies 4 Ash 5 11 8 1
Total frequency 22 30 31 17
Total frequency in Plot 23 100
Sampling Plot 24 Frequencies
North | East South West
Sums of Frequencies 1 Ash 7 8 5 5
Sums of Frequencies 2 Ash 2 5 3 1
Sums of Frequencies 3 Ash 7 6 8 6
Sums of Frequencies 4 Ash 4 3 5 2
Total frequency 20 22 21 14
Total frequency in Plot 24 77
Sampling Plot 25 Frequencies
North [ East South West
Sums of Frequencies 1 Ash 13 4 8 16
Sums of Frequencies 2 Ash 9 1 0 8
Sums of Frequencies 3 Ash 15 14 1 4
Sums of Frequencies 4 Ash 2 4 10 0
Total frequency 39 23 19 28
Total frequency in Plot 25 109
Sampling Plot 26 Frequencies
North [ East South West
Sums of Frequencies 1 Ash 6 7 4 7
Sums of Frequencies 2 Ash 16 10 16 10
Sums of Frequencies 3 Ash 10 15 17 13
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Frequency totals on aspects of trunks in plots in Knocksink Wood and
Powerscourt Waterfall woodlands.

Appendix 8.8

Sums of Frequencies 4 Ash 10 23 19 17
Total frequency 42 55 56 47
Total frequency in Plot 26 200
Sampling Plot 27 Frequencies
North [ East South West
Sums of Frequencies 1 Ash 14 17 10 8
Sums of Frequencies 2 Ash 20 19 20 16
Sums of Frequencies 3 Ash 11 17 5 10
Sums of Frequencies 4 Ash 12 7 8 12
Total frequency 57 60 43 46
Total frequency in Pot 27 206

Powerscourt Waterfall woodland

Sampling Plot 28 Frequencies
North | East | South | West
Sums of Frequencies 1 Oak 20 35 10 25
Sums of Frequencies 2 Oak 32 31 5 19
Sums of Frequencies 3 Oak 8 41 23 20
Sums of Frequencies 4 Oak 27 37 36 35
Total frequency 87 144 74 99
Total frequency in Plot 28 404
Sampling Plot 29 Frequencies
North | East | South | West
Sums of Frequencies 1 Oak 15 23 8 25
Sums of Frequencies 2 Oak 15 13 15 11
Total frequency 30 36 23 36
Total frequency in Plot 29 125
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Frequency totals on aspects of tree trunks in woodlands in Knocksink

Wood and Powerscourt Waterfall.

Appendix 8.9

Oak woodland

Frequency on aspects

Plot North East South West
Plot 1 25 17 33 38
Plot 2 25 13 16 21
Plot 3 21 31 9 16
Plot 4 22 19 27 28
Plot 5 15 7 6 16
Plot 6 20 12 21 18
Plot 7 15 14 5 8
Plot 8 27 45 17 7
Total 170 158 134 152

Oak-ash-hazel woodland
Frequency on aspects

Plot North East South West
Plot 9 47 38 32 41
Plot 10 22 41 35 18
Plot 11 22 20 13 8
Plot 12 18 13 15 15
Plot 13 18 16 25 27
Plot 14 16 30 24 28
Plot 15 19 13 23 19
Plot 16 12 23 29 29
Plot 17 12 7 13 15
Plot 18 22 14 19 9
Plot 19 19 34 37 35
Total 227 249 265 244

Ash-hazel woodland
Frequency on aspects
Plot North East South West
Plot 20 42 38 48 27
Plot 21 42 47 30 17
Plot 22 48 32 40 41
Plot 23 22 30 31 17
Plot 24 20 22 21 14
Plot 25 39 23 19 28
Plot 26 42 55 56 47
Plot 27 57 60 43 46
Total 312 307 288 237
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Frequency totals on aspects of tree trunks in woodlands in Knocksink

Wood and Powerscourt Waterfall.

Appendix 8.9

Powerscourt Waterfall woodland

Frequency on aspects

Plot North East South West
Plot 28 87 144 74 99
Plot 29 30 36 23 36

Total 117 180 97 135
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Average frequency on Oak, Ash, Beech, Willow and Sycamore

Appendix 8.10
Oak woodland
. Frequencies
Sampling Plot 1 North | East | South | West Tree LDV
Sums of Frequencies 1 Oak 5 5 15 16 41
Sums of Frequencies 2 Oak 0 2 0 7 9
Sums of Frequencies 3 Oak 9 5 8 8 30
Sums of Frequencies 4 Oak 11 5 10 7 33
Sampling Plot 2 Frequencies
North | East | South | West Tree LDV
Sums of Frequencies 1 Oak 8 5 6 9 28
Sums of Frequencies 2 Oak 4 3 0 5 12
Sums of Frequencies 3 Oak 4 5 7 5 21
Sums of Frequencies 4 Oak 9 0 3 2 14
Sampling Plot 3 Frequencies
North | East | South | West Frequency total
Sums of Frequencies 1 Oak 11 14 2 3 30
Sums of Frequencies 2 Oak 3 11 5 3 22
Sums of Frequencies 3 Oak 6 3 2 3 14
Sums of Frequencies 4 Oak 1 3 0 7 11
Sampling Plot 4 Frequencies
North | East | South | West
Sums of Frequencies 1 Oak 9 4 10 15 38
Sums of Frequencies 2 Oak 2 7 8 1 18
Sums of Frequencies 3 Oak 9 7 6 8 30
Sums of Frequencies 4 Oak 2 1 3 4 10
Sampling Plot 5 Frequencies
North | East | South | West
Sums of Frequencies 1 Oak 0 0 3 8 11
Sums of Frequencies 2 Oak 5 1 2 2 10
Sums of Frequencies 3 Oak 5 1 1 2 9
Sums of Frequencies 4 Oak 5 5 0 4 14
Sampling Plot 6 Frequencies
North | East | South | West
Sums of Frequencies 1 Oak 6 0 10 2 18
Sums of Frequencies 2 Oak 9 6 2 15 32
Sums of Frequencies 3 Oak 3 6 4 1 14
Sums of Frequencies 4 Oak 2 0 5 0 7
Sampling Plot 7 Frequencies
North | East | South | West
Sums of Frequencies 1 Oak 3 2 0 0 5
Sums of Frequencies 2 Oak 2 0 0 2
Sums of Frequencies 3 Oak 5 5 4 5 19
Sums of Frequencies 4 Oak 5 7 1 3 16
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Average frequency on Oak, Ash, Beech, Willow and Sycamore

Appendix 8.10
Sampling Plot 8 Frequencies
North | East | South | West
Sums of Frequencies 1 Oak 8 2 0 5 15
Sums of Frequencies 2 Oak 6 16 6 2 30
Sums of Frequencies 3 Oak 7 8 3 0 18
Sums of Frequencies 4 Oak 6 19 8 0 33
Oak-ash-hazel woodland
Sampling Plot 9 Frequencies
North | East | South | West
Sums of Frequencies 1 Beech 0 0 7 9 16
Sums of Frequencies 2 Beech 8 18 5 2 33
Sums of Frequencies 3 Oak 25 10 15 15 65
Sums of Frequencies 4 Beech 14 10 5 15 44
Sampling Plot 10 Frequencies
North | East | South | West
Sums of Frequencies 1 Willow 11 3 7 4 25
Sums of Frequencies 2 Willow 8 20 17 9 54
Sums of Frequencies 3 Willow 3 11 7 4 25
Sums of Frequencies 4 Willow 0 7 4 1 12
Sampling Plot 11 Frequencies
North | East | South | West
Sums of Frequencies 1 Ash 9 5 1 5 20
Sums of Frequencies 2 Ash 2 8 4 0 14
Sums of Frequencies 3 Ash 5 5 2 1 13
Sums of Frequencies 4 Ash 6 2 6 2 16
Sampling Plot 12 Frequencies
North | East | South | West
Sums of Frequencies 1 Ash 8 7 3 3 21
Sums of Frequencies 2 Ash 5 0 2 2 9
Sums of Frequencies 3 Ash 2 2 3 5 12
Sums of Frequencies 4 Ash 3 4 7 5 19
Sampling Plot 13 Frequencies
North | East | South | West
Sums of Frequencies 1 Ash 10 8 7 11 36
Sums of Frequencies 2 Ash 5 4 5 5 19
Sums of Frequencies 3 Ash 1 2 6 3 12
Sums of Frequencies 4 Ash 2 2 7 8 19
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Average frequency on Oak, Ash, Beech, Willow and Sycamore

Appendix 8.10
Sampling Plot 14 Frequencies
North | East | South | West
Sums of Frequencies 1 Ash 1 14 10 6 31
Sums of Frequencies 2 Ash 5 12 4 12 33
Sums of Frequencies 3 Ash 6 2 6 7 21
Sums of Frequencies 4 Oak 4 2 4 3 13
Sampling Plot 15 Frequencies
North | East | South | West
Sums of Frequencies 1 Beech 1 3 1 1 6
Sums of Frequencies 2 Oak 6 0 3 6 15
Sums of Frequencies 3 Beech 2 3 8 2 15
Sums of Frequencies 4 Oak 10 7 11 10 38
Sampling Plot 16 Frequencies
North | East | South | West
Sums of Frequencies 1 Ash 5 10 9 10 34
Sums of Frequencies 2 Ash 0 6 8 5 19
Sums of Frequencies 3 Ash 3 2 11 8 24
Sums of Frequencies 4 Ash 4 5 1 6 16
Sampling Plot 17 Frequencies
North | East | South | West
Sums of Frequencies 1 Ash 3 0 2 3 8
Sums of Frequencies 2 Sycamore 0 0 3 8 11
Sums of Frequencies 3 Sycamore 4 0 2 3 9
Sums of Frequencies 4 Ash 5 7 6 1 19
Sampling Plot 18 Frequencies
North | East | South | West
Sums of Frequencies 1 Ash 6 4 9 3 22
Sums of Frequencies 2 Ash 3 1 1 0 5
Sums of Frequencies 3 Ash 8 6 6 2 22
Sums of Frequencies 4 Ash 5 3 3 4 15
Sampling Plot 19 Frequencies
North | East | South | West
Sums of Frequencies 1 Beech 5 13 12 7 37
Sums of Frequencies 2 Beech 7 6 9 15 37
Sums of Frequencies 3 Beech 7 6 8 8 29
Sums of Frequencies 4 Beech 0 9 8 5 22
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Average frequency on Oak, Ash, Beech, Willow and Sycamore

Appendix 8.10
Ash-hazel woodlands
Sampling Plot 20 Frequencies
North | East | South | West
Sums of Frequencies 1 Ash 9 5 11 10 35
Sums of Frequencies 2 Ash 11 11 17 10 49
Sums of Frequencies 3 Ash 1 2 5 7 15
Sums of Frequencies 4 Ash 21 20 15 0 56
Sampling Plot 21 Frequencies
North | East | South | West
Sums of Frequencies 1 Ash 8 17 7 0 32
Sums of Frequencies 2 Ash 10 12 11 1 34
Sums of Frequencies 3 Ash 16 9 3 4 32
Sums of Frequencies 4 Ash 8 9 9 12 38
Sampling Plot 22 Frequencies
North | East | South | West
Sums of Frequencies 1 Ash 7 7 10 8 32
Sums of Frequencies 2 Ash 15 8 13 10 46
Sums of Frequencies 3 Ash 10 5 7 7 29
Sums of Frequencies 4 Ash 16 12 10 16 54
Sampling Plot 23 Frequencies
North | East | South | West
Sums of Frequencies 1 Ash 6 6 10 3 25
Sums of Frequencies 2 Ash 5 8 5 9 27
Sums of Frequencies 3 Ash 6 5 8 4 23
Sums of Frequencies 4 Ash 5 11 8 1 25
Sampling Plot 24 Frequencies
North | East | South | West
Sums of Frequencies 1 Ash 7 8 5 5 25
Sums of Frequencies 2 Ash 2 5 3 1 11
Sums of Frequencies 3 Ash 7 6 8 6 27
Sums of Frequencies 4 Ash 4 3 5 2 14
Sampling Plot 25 Frequencies
North | East | South | West
Sums of Frequencies 1 Ash 13 4 8 16 41
Sums of Frequencies 2 Ash 9 1 0 8 18
Sums of Frequencies 3 Ash 15 14 1 4 34
Sums of Frequencies 4 Ash 2 4 10 0 16
Sampling Plot 26 Frequencies
North | East | South | West
Sums of Frequencies 1 Ash 6 7 4 7 24
Sums of Frequencies 2 Ash 16 10 16 10 52
Sums of Frequencies 3 Ash 10 15 17 13 69
Sums of Frequencies 4 Ash 10 23 19 17 69

Sampling Plot 27

Frequencies
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Average frequency on Oak, Ash, Beech, Willow and Sycamore

Appendix 8.10
North | East | South | West
Sums of Frequencies 1 Ash 14 17 10 8 49
Sums of Frequencies 2 Ash 20 19 20 16 75
Sums of Frequencies 3 Ash 11 17 5 10 43
Sums of Frequencies 4 Ash 12 7 8 12 39
Average LDV on oak, ash, beech, willow and sycamore.
Tree species Average LDV
Oak 20.7
Ash 28.5
Beech 26.6
Willow 29
Sycamore 10

226




oak woodland

ash-hazel woodland

Proportion Proportion
of total of total
frequency frequency
NSp | Trees F (pi) In pi piln pi | NSp | Trees F (pi) In pi pi In pi
np= nt= np= nt=
Species 8 32 N 8 32 N
Acrocordia gemmata 2 4 20 0.032573 -3.424 -0.1115
Amandinea punctata 1 1 3 0.004886 -5.321 -0.026
Anisomeridium
biforme 11 51 0.083062 -2.488 -0.2067 3 3 3 0.002622 -5.9437 | 0.01559
Arthonia cinnabarina 4 7 8 0.013029 -4.341 | -0.0566
Arthonia didyma 2 2 3 0.004886 -5.321 -0.026 2 3 6 0.005245 -5.2505 | 0.02754
Arthonia punctiformis 1 2 19 0.016608 4.0978 | 0.06806
Arthonia radiata 6 6 15 0.02443 -3.712 -0.0907 3 64 0.055944 2.8834 | 0.16131
Arthonia sp. 1 1 0.013029 -4.341 -0.0566 0
Arthonia spadicea 1 1 5 0.004371 -5.4328 -0.02374
Arthonia vinosa 1 1 1 0.001629 6.42 -0.0105
Cladonia coniocraea 6 7 28 0.045603 -3.088 -0.1408
Dimerella pineti 2 2 4 0.006515 -5.034 -0.0328
Enterographa crassa 5 7 47 0.076547 2.57 -0.1967 5 14 131 0.11451 -2.1671 0.24815
Eopyrenula leucoplaca 1 2 12 0.01049 4.5574 -0.0478
Graphis britannica 4 4 7 0.011401 -4.474 -0.051 1 1 2 0.001748 $6.3491 -0.0111
Graphis scripta 6 8 20 0.032573 -3.424 -0.1115 7 17 96 0.083916 24779 | 0.20794
Haematoma caesium 1 1 9 0.014658 -4.223 -0.0619
Lecanactis premnaea 1 1 1 0.001629 6.42 -0.0105
Lecanora argentata 3 2 31 0.050489 -2.986 -0.1508 16 0.013986 4.2697 | -0.05972
Lecanora chlarotera 6 10 30 0.04886 -3.019 -0.1475 19 156 0.136364 -1.9924 -0.2717
Lecanora sp. 1 1 8 0.013029 -4.341 -0.0566
Lecidea exigua 1 2 22 0.019231 -3.9512 | 0.07599
Lecidella elaeochroma 19 0.030945 -3.476 -0.1075 3 5 37 0.032343 -3.4314 | -0.11098
Lepraria lobificans 19 111 0.180782 -1.71 -0.3092
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oak woodland

ash-hazel woodland

Proportion Proportion
of total of total
frequency frequency
NSp | Trees F (pi) In pi pilnpi | NSp | Trees F (pi) In pi pi In pi
np= nt= np= nt=
Species 8 32 N 8 32 N
Opegrapha atra 7 12 39 0.063518 -2.756 -0.1751 7 24 178 0.155594 -1.8605 | -0.28948
Opegrapha herbarum 1 1 0.008143 -4.811 -0.0392 1 1 1 0.000874 -7.0423 | 0.00616
Opegrapha niveoatra 1 1 0.003257 -5.727 -0.0187 3 7 82 0.071678 -2.6356 | 0.18891
Opegrapha sp. 2 2 0.006515 -5.034 -0.0328
Opegrapha varia 1 1 9 0.007867 4.8451 -0.03812
Opegrapha viridis 1 2 2 0.003257 -5.727 -0.0187
Opegrapha vulgata 1 1 7 0.006119 -5.0964 | -0.03118
Pertusaria albescens 2 2 6 0.009772 -4.628 | -0.0452
Pertusaria amara 2 2 4 0.006515 -5.034 -0.0328
Pertusaria hymenea 2 6 36 0.058632 -2.836 -0.1663
Pertusaria leioplaca 7 11 56 0.091205 -2.395 -0.2184 7 20 110 0.096154 -2.3418 | 0.22517
Pertusaria pertusa 3 6 25 0.040717 -3.201 -0.1303
Pertusaria sp. 1 1 5 0.008143 -4.811 -0.0392 1 1 1 0.000874 -7.0423 | 0.00616
Phlyctis argena 1 1 1 0.001629 6.42 -0.0105
Porina aenea 4 6 29 0.02535 -3.675 | 0.09316
Porina borreri 1 1 5 0.004371 -5.4328 | 0.02374
Porina sp. 1 1 1 0.001629 6.42 -0.0105
Pyrenula macrospora 1 1 1 0.001629 6.42 -0.0105 7 21 148 0.129371 -2.0451 | 0.26457
Schizmtomma
cretaceum 1 1 3 0.004886 -5.321 -0.026
Vouauxiella
lichenicola 1 1 5 0.004371 -5.4328 | -0.02374
sum of Freq. 614 -2.9352 1144 -2.52002
H = Shannon diversity
index 2.9352 2.520016
s=species 34 24
Ins 3.5264 3.1781
J= Equitability 0.8324 0.792943
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oak woodland

ash-hazel woodland

NSp Trees F n/N (n/N)2 NSp Trees F n/N (n /N)2

Species np=8 nt= 32 np=8 nt= 32 N

Acrocordia gemmata 2 4 20 0.03257 0.001061019 0 0
Amandinea punctata 1 1 3 0.00489 2.38729E-05 0 0
Anisomeridium biforme 7 11 51 0.08306 | 0.006899277 3 3 3 0.0026224 | 6.877E-06
Arthonia cinnabarina 4 0.01303 | 0.000169763 0 0
Arthonia didyma 2 0.00489 2.38729E-05 2 3 6 0.0052448 | 2.751E-05
Arthonia punctiformis 0 1 2 19 0.0166084 | 0.0002758
Arthonia radiata 6 6 15 0.02443 | 0.000596823 3 9 64 0.0559441 | 0.0031297
Arthonia sp. 1 1 8 0.01303 | 0.000169763 0 0
Arthonia spadicea 0 1 1 5 0.0043706 1.91E-05
Arthonia vinosa 1 1 1 0.00163 2.65255E-06 0 0
Cladonia coniocraea 6 7 28 0.0456 0.002079598 0 0
Dimerella pineti 2 2 4 0.00651 4.24408E-05 0 0
Enterographa crassa 5 7 47 0.07655 | 0.005859479 5 14 131 0.1145105 | 0.0131127
Eopyrenula leucoplaca 0 0 1 2 12 0.0104895 0.00011
Graphis britannica 4 4 7 0.0114 0.000129975 1 1 2 0.0017483 | 3.056E-06
Graphis scripta 6 8 20 0.03257 | 0.001061019 7 17 96 0.0839161 | 0.0070419
Haematoma caesium 1 1 9 0.01466 | 0.000214856 0 0
Lecanactis premnaea 1 1 1 0.00163 2.65255E-06 0 0
Lecanora argentata 3 2 31 0.05049 | 0.002549099 3 5 16 0.013986 | 0.0001956
Lecanora chlarotera 6 10 30 0.04886 | 0.002387293 6 19 156 0.1363636 0.018595
Lecanora sp. 1 1 8 0.01303 | 0.000169763

Lecidea exigua 0 0 1 22 0.0192308 | 0.0003698
Lecidella elacochroma 2 4 19 0.03094 0.00095757 3 37 0.0323427 0.001046
Lepraria lobificans 8 19 111 0.18078 | 0.032682044 0 0
Opegrapha atra 7 12 39 0.06352 | 0.004034526 7 24 178 0.1555944 | 0.0242096
Opegrapha herbarum 1 1 5 0.00814 6.63137E-05 1 1 1 0.0008741 | 7.641E-07
Opegrapha niveoatra 1 1 2 0.00326 1.06102E-05 3 7 82 0.0716783 | 0.0051378
Opegrapha sp. 2 2 4 0.00651 4.24408E-05 0 0
Opegrapha varia 0 0 1 1 9 0.0078671 | 6.189E-05
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oak woodland ash-hazel woodland
NSp Trees F n/N (n/N)2 NSp NSp Trees F n/N

Species np=8 nt= 32 N np=8 np=8 nt= 32 N
Opegrapha viridis 1 2 2 0.00326 1.06102E-05 0 0
Opegrapha vulgata 0 0 1 1 7 0.0061189 | 3.744E-05
Pertusaria albescens 2 2 6 0.00977 9.54917E-05 0 0
Pertusaria amara 2 2 4 0.00651 4.24408E-05 0 0
Pertusaria hymenea 2 36 0.05863 | 0.003437702 0 0
Pertusaria leioplaca 7 11 56 0.09121 0.008318391 7 20 110 0.0961538 | 0.0092456
Pertusaria pertusa 3 6 25 0.04072 0.001657843 0 0
Pertusaria sp. 1 1 5 0.00814 6.63137E-05 1 1 1 0.0008741 | 7.641E07
Phlyctis argena 1 1 1 0.00163 2.65255E-06 0 0
Porina aenea 0 0 4 6 29 0.0253497 | 0.0006426
Porina borreri 0 0 1 1 5 0.0043706 1.91E-05
Porina sp. 1 1 1 0.00163 2.65255E-06 0 0
Pyrenula macrospora 1 1 1 0.00163 2.65255E-06 7 21 148 0.1293706 | 0.0167368
Schizmtomma cretaceum 1 1 3 0.00489 2.38729E-05 0 0
Vouauxiella lichenicola 0 0 1 1 5 0.0043706 1.91E-05
sum of Freq. 614 1144
D= Simpson's index of
diversity 0.074897346 0.1000446
1-D 0.925102654 0.8999554
1/D 13.35160788 9.9955397

Nsp = number of sampling plots, in which lichen species was recorded

np = total number of sampling plots (8)

nt = total number of sampling trees (32)

F = total frequency of lichen species
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Environmental Alteration Scale

Appendix 8.13

Plot Tree Frequency
Oak 1 41
Oak 2 9
Plot 1 Oak 3 30
Oak 4 33
Oak 1 28
Oak 2 12
Plot 2 Oak 3 21
Oak 4 14
Oak 1 30
Oak 2 22
Plot 3 Oak 3 14
Oak 4 11
Oak 1 38
Oak 2 18
Plot 4 Oak 3 30
Oak 4 10
Oak 1 11
Oak 2 10
Plot 5 o 5
Oak 4 14
Oak 1 18
Oak 2 32
Plot 6 Oak 3 14
Oak 4 7
Oak 1 5
Oak 2 2
Plot7 Oak 3 19
Oak 4 16
Oak 1 15
Oak 2 30
Plot 8 Oak 3 18
Oak 4 33
Plot 9 Oak 3 65
Plot 14 Oak 4 13
Oak 2 15
Plot 15 o v
Ash 1 20
Ash 2 14
Plot 11 oo =
Ash 4 16
Ash 1 21
Ash 2 9
Plot 12 s >
Ash 4 19
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Environmental Alteration Scale

Appendix 8.13

Plot Tree Frequency
Ash 1 36
Ash 2 19
Plot 13 Ash 3 12
Ash 4 19
Ash 1 31
Plot 14 Ash 2 33
Ash 3 21
Ash 1 34
Ash 2 19
Plot 16 Ash 3 o4
Ash 4 16
Ash 1 8
Plot 17 Ash 4 19
Ash 1 22
Plot 18 Ash 2 S
Ash 3 22
Ash 4 15
Ash 1 35
Ash 2 49
Plot 20 Ash 3 15
Ash 4 56
Ash 1 32
Ash 2 34
Plot 21 Ash 3 2
Ash 4 38
Ash 1 32
Ash 2 46
Plot 22 Ash 3 29
Ash 4 54
Ash 1 25
Ash 2 27
Plot 23 Ash 3 23
Ash 4 25
Ash 1 25
Ash 2 11
Plot 24 Ash 3 57
Ash 4 14
Ash 1 41
Ash 2 18
Plot 25 Ash 3 34
Ash 4 16
Ash 1 24
Ash 2 52
Plot 26 Ash 3 55
Ash 4 69
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Environmental Alteration Scale

Appendix 8.13

Plot Tree Frequency
Ash 1 49
Ash 2 75
Plot 27 Ash 3 43
Ash 4 39
98 percentile of LDVs 65.64
. mean
mean LDV > 98 percentile (69,75)=72
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Revised & New Indices of Ecological Continuity Appendix 8.14

Calculation of Revised Index of Ecological Continuity (RIEC)

RIEC[%)] = (n/20)x100

n (number of
Woodland type indicator species RIEC RIEC
present in study calculation [%]
area Table 3.3)
Oak 4 4/20x 100 20
Oak-ash-hazel 2 2/20x 100 10
Ash-hazel 2 2/20x 100 10
Knocksink Wood 4 4/20x 100 20
woodlands
Powerscourt Waterfall 4 4/20x 100 20
woodland
New Index of Ecological Continuity (NIEC)
Woodland type NIEC (number of indicator species,
Table 3.4)
Oak 2
Oak-ash-hazel 0
Ash-hazel 0
Knocksink Wood woodlands 2
Powerscourt Waterfall woodland 5
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Lichen Taxa recorded in Powerscourt Waterfall Woodland

Appendix 8.15

Acrocordia gemmata (Ach.) A. Massal.
Anisomeridium biforme (Borrer) R. C. Harris
Arthonia didyma Korber

Arthonia radiata (Pers.) Ach.

Cladonia coniocraea (Florke) Spreng.
Collema furfuraceum (Arnold) Du Rietz
Evernia prunastri (L.) Ach.

Flavoparmelia caperata (L.) Hale

Graphis scripta (L.) Ach.

Lecanora argentata (Ach.) Malme

Lecanora chlarotera Nyl.

Lecanora expallens Ach.

Lecidella elaeochroma (Ach.) Choisy
Lobaria pulmonaria (L.) Hoffm.

Melanelia fuliginosa subsp. glabratula (Lamy) Coppins
Melanelia subaurifera Nyl. Essl.
Normandina pulchella (Borrer) Nyl.
Opegrapha varia Pers.

Opegrapha vulgata (Ach.) Ach.

Parmelia saxatilis (L.) Ach.

Parmotrema chinense (Osbeck) Hale
Parmotrema crinitum (Ach.) M. Choisy
Pertusaria albescens (Huds.) Choisy & Werner
Pertusaria amara (Ach.) Nyl.

Pertusaria hymenea (Ach.) Schaer.
Pertusaria pertusa (Weigel) Tuck.

Physcia tenella (Scop.) DC.

Porina aenea (Wallr.) Zahlbr.

Pyrenula macrospora (Degel.) Coppins & P. James
Pyrenula sp.

Ramalina farinacea (L.) Ach.

Schizmatomma decolorans (Turner & Borrer ex Sm.) Clauzade & Vezda

Thelotrema lepadinum (Ach.) Ach.
Vouauxiella lichenicola (Linds.) Petr. & Syd.
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Sarensen coefficient between Knocksink Wood and Powerscourt Waterfall
woodland. Appendix 8.16

Knocksink Powerscourt
Lichen Taxa Wood Waterfall woodland

Acrocordia gemmata
Amandinea punctata
Anisomeridium biforme
Arthonia cinnabarina
Arthonia didyma
Arthonia punctiformis
Arthonia radiata
Arthonia sp.
Arthonia spadicea
Arthonia vinosa
Cladonia coniocraea
Collema furfuraceum
Dimerella pineti
Enterographa crassa
Eopyrenula leucoplaca
Evernia prunastri
Flavoparmelia caperata
Graphis britannica
Graphis scripta
Haematomma caesium
Lecanactis premnea
Lecanora argentata
Lecanora chlarotera
Lecanora expallens
Lecidea exigua
Lecidella elaeochroma
Lepraria lobificans
Lobaria pulmonaria
Melanelia fuliginosa subsp.
glabratula
Melanelia subaurifera
Normandina pulchella
Opegrapha atra
Opegrapha herbarum
Opegrapha niveoatra
Opegrapha sp.
Opegrapha varia
Opegrapha viridis
Opegrapha vulgata
Parmelia saxatilis
Parmelia sulcata
Parmotrema chinense
Parmotrema crinitum
Pertusaria albescens
Pertusaria amara
Pertusaria hymenea
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Sarensen coefficient between Knocksink Wood and Powerscourt Waterfall

woodland. Appendix 8.16
Knocksink Powerscourt
Lichen taxa Wood Waterfall woodland
Pertusaria leioplaca 1 0

Pertusaria pertusa
Pertusaria sp.
Phlyctis argena
Physcia tenella
Porina aenea
Porina borreri var. borreri
Porina sp.
Pyrenula macrospora
Pyrenula sp.
Ramalina farinacea
Schizmatomma cretaceum
Schizmatomma decolorans
Thelotrema lepadinum

Vouauxiella lichenicola

AR (2 OR[N O0O0 |00 |

PR oo Y (oo ) RN N o Y (S K PR\ NG PR\ S JE RN

Serensen coefficient formula:
S, =2a+2a+b+c

a =26 (species common in both woodlands are highlighted in bold)
b = 34 (total number of species recorded on 6 trees in Powerscourt Waterfall woodland)
¢ = 52 (total number of species recorded on 108 trees in Knocksink Wood)

=2%x26+2x26+34+52
=52/52+34+52
=52/138

=0.3768

=37.68%

W tlha t”ha ! Uy

S
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Data for multivariate analysis

Appendix 8.17

Ash-hazel woodland

Oak - ash - hazel woodland

Oak woodland

o ©

ow

o<

o oN

[« T

1

0

0

1

0

Lichen taxa

Acrocordia gemmata

Amandinea punctata

Anisomeridium biforme
Arthonia cinabarinna
Arthonia didyma

Arthonia punctiformis
Arthonia radiata

Arthonia sp.

Arthonia spadicea
Arthonia vinosa

Cladonia coniocraea
Dimerella pineti

Enterographa crassa

Eopyrenula leucoplaca
Evernia prunastri

Flavoparmelia caperata

Graphis britannica
Graphis scripta

Haematoma caesium

Lecanactis premnea
Lecanora argentata
Lecanora chlarotera

Lecanora sp.

Lecidea exigua

Lecidella elaeochroma
Lepraria lobificans

Melanelia glabratula

Melanelia subaurifera

Opegrapha atra
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Circumference of trees in woodlands at Knocksink Wood.

Appendix 8.18

Oak Woodland
Plot 1 to 4 Plot 5 to 8
Tree Plot Girth [cm] Tree Plot | Girth [cm]
1 Oak 260 1 Oak 264
2 Oak 1 115 2 Oak 5 170
3 Oak 90 3 Oak 166
4 Qak 262 4 Oak 208
1 Oak 100 1 Oak 920
2 Oak 5 80 2 Oak 6 340
3 Oak 110 3 Oak 240
4 Oak 70 4 Oak 230
1 Oak 337 1 Oak 195
2 Oak 3 213 2 Oak 7 202
3 Oak 118 3 Oak 209
4 Oak 115 4 Oak 90
1 Oak 132 1 Oak 187
2 Oak 4 81 2 Oak 8 162
3 Oak 259 3 Oak 100
4 Oak 292 4 Qak 197

Oak — Ash — Hazel Woodland

Plot 9 to 14 Plot 10 to 18 & 27
Tree Plot | Girth [cm] Tree Plot [ Girth [cm]
1 Beech 400 3 Ash 14 65
2 Beech 9 200 4 Oak 94
3 Oak 199 1 Beech 89
4 Beech 112 2 Oak 15 64
1 Willow 60 3 Beech 268
2 Willow 10 62 4 Oak 147
3 Willow 60 1 Ash 70
4 Willow 86 2 Ash 16 83
1 Ash 97 3 Ash 64
2 Ash 1 70 4 Ash 84
3 Ash 47 1 Ash 200
4 Ash 72 2 Sycamore 17 117
1 Ash 85 3 Sycamore 120
2 Ash 12 94 4 Ash 100
3 Ash 111 1 Ash 125
4 Ash 81 2 Ash 18 88.5
1 Ash 86 3 Ash 106
2 Ash 13 80 4 Ash 91
3 Ash 124 1 Beech 176
4 Ash 75 2 Beech o7 192
1 Ash 14 100 3 Beech 238
2 Ash 80 4 Beech 190
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Circumference of trees in woodlands at Knocksink Wood.

Appendix 8.18

Ash — Hazel Woodland

Plot 19 to 22 Plot 23 to 26

Tree | Plot Girth [cm] Tree | Plot Girth [cm]
1 Ash 65 1 Ash 56
2 Ash 19 68 2 Ash 23 93
3 Ash 76 3 Ash 90
4 Ash 153 4 Ash 89
1 Ash 86 1 Ash 70
2 Ash 20 70 2 Ash o4 77
3 Ash 74 3 Ash 97
4 Ash 81 4 Ash 150
1 Ash 60 1 Ash 74
2 Ash 21 66 2 Ash 25 78
3 Ash 81 3 Ash 82
4 Ash 88 4 Ash 90
1 Ash 83 1 Ash 89
2 Ash 22 94 2 Ash 26 104
3 Ash 95 3 Ash 85
4 Ash 67 4 Ash 91
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Sarensen coefficient for Knocksink Wood and Brackloon Wood.
Appendix 8.19

Lichens recorded on tree trunks of 20 trees in the Brackloon Wood (Fox et
al. 2001)

Arthonia cinnabarina
Arthonia muscigena
Arthonia thelotrematis
Bacidia viridifarinosa
Bactrospora corticola
Biatora sphaeoides
Catillaria atropurpurea
Catillaria pulvurea
Cladonia chlrophaea
Cladonia coniocraea
Dimerela pineti
Dimerella lutea
Enterographa crassa
Lecanactis abietina
Lecanora chlarotera
Lecanora expallens
Lecidea sanguineoatra
Lecidea hypnorum
Lecidella elaeochroma
Lepraria incana
Lepraria sp.
Lobaria pulmonaria
Micarea prasina
Normandina pulchella
Opegrapha atra
Opegrapha herbarum
Opegrapha niveoatra
Opegrapha ochrocheila
Opegrapha sp.
Opegrapha varia
Pannaria conoplea
Pannaria rubiginosa
Parmelia glabratula
Parmelia perlata
Pertusaria albescens
Pertusaria amara
Pertusaria hymenea
Pertusaria leioplaca
Phyllospora rosei
Porina chlorotica
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Sarensen coefficient for Knocksink Wood and Brackloon Wood.
Appendix 8.19

Pyrenula macrospora
Pyrrhospora quernea
Ramalina farinacea
Skyttea nitschkei
Thelotrema lepadinum
Trapeliopis aurea
Trapeliopsis granulosa

Serensen coefficient formula:
S, =2a+2a+b+c

a =17 (species common in both woodlands are highlighted in bold)
b = 47 (total number of species recorded on 20 trees in Bracloon Wood)
¢ = 52 (total number of species recorded on 108 trees in Knocksink Wood)

S, =2x17+2x17+47+52
S, =34/34+47 +52

S, =34/133

S, =0.2556

S, =25.56%
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