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We tested two methods to obtain more complete species inventories in surveys of lichen biodiversity. The first was to
employ eight lichenologists (all experienced, some specialists) acting as individuals in parallel in a competitive survey.
The second was to organize those lichenologists into two competing teams. We show that overall recorded biodiversity is
distinctly higher than the part of lichen biodiversity recorded by each single lichenologist (45-66%) or team (79-83%).
Use of these methods in a survey of epiphytic and epixylic lichens resulted in a list containing 112 species in 1 ha, 192
species in 12.5 ha and 212 species for 30 km? of lowland floodplain old-growth forest in southeastern Czech Republic.
Eleven recorded species are new to the country; four are rediscovered after more than 50 years. In comparison, few previous
surveys of mixed montane forests in the same region have yielded more than 200 species, even though it is certain that those

forests have greater lichen diversity than our lowland forest.

Biodiversity inventories are undoubtedly an indispensable
part of basic research, but it is very difficult, perhaps impos-
sible, to obtain complete lists of species present in a large
area. The problem applies to many groups of organisms
(Chiarucci and Palmer 2009, Chiarucci et al. 2011) includ-
ing lichens (Hunter and Webb 2002, Will-Wolf et al. 2004).
The difficulty decreases as the investigated area becomes
smaller, and for sufficiently small plots a complete list is
achievable, e.g. as concluded by Klimes et al. (2001) for vas-
cular plants and by McCune and Lesica (1992) for lichens
and bryophytes. Modern work on lichen biodiversity usually
uses surveys of small plots, from which the number of spe-
cies in a larger region is extrapolated (McCune et al. 1997,
Nascimbene et al. 2010, Dymytrova et al. 2013, 2014,
Ravera and Brunialti 2013). Only a few studies primarily
focused on cryptogams simultaneously used different meth-
odological approaches for getting relevant data, i.e. the
combination of random (probabilistic) approach (sampling
plots/quadrats or transects) and a non-random ‘floristic’
research focusing on specific microhabitats (Edwards et al.
2004, Newmaster et al. 2005, Ravera and Brunialti 2013).
Newmaster et al. (2005) found that plot sampling of bry-
ophytes is much less efficient for detecting rare species.

McCune and Lesica (1992) investigated which size of plot is
best suited for making bryophyte and lichen inventories in
various habitats. They concluded that the use of numerous
small plots gives reproducible results, but fails to capture
many of the species present in the habitat. Use of fewer but
larger plots captures more species, but many records have
a ‘random’ character: they represent rare species not found
in most plots. In addition, any survey faces the practical
problem that different recorders have different levels of skill,
and many researchers have ‘blind spots’ for some groups of
taxa (Ketchledge and Leonard 1984, McCune and Menges
1986, McCune et al. 1997, Klimes et al. 2001).

Here we present and test methods for obtaining o and 7y
biodiversity data. We applied them to epiphytic and ligni-
colous lichens in a large old-growth floodplain woodland in
the Czech Republic, where they appeared to give good results
for both completeness and reproducibility. The underlying
drawback is that they will be costly because they require the
participation of several skilled lichenologists.

The methods tested include simple floristic surveys at
three levels and with different intensities of study, as follows:
1) detailed survey of a 1 ha plot, 2) detailed survey in a 12.5
ha area of a well-preserved woodland, and 3) surveys in the
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whole floodplain woodland of 30 km?, in seven spots with a
total area of 25 ha. Levels 1) and 2) used several well-trained
field lichenologists working as individuals or in teams, and
with an element of competition among individual research-
ers or between teams. We expected that a competitive ele-
ment would increase motivation of involved researchers,
both during the field work and in subsequent identification.
Differences in results of individual recorders involved in
inventories have been studied previously by botanists (Petiik
and Boublik 2003) and can also be traced in lichenological
literature with multiple-expert comparisons (McCune et al.
1997, 2009, Lohmus et al. 2012), but the importance of

competition has not been evaluated.

Material and methods

Surveyed territory and field work

We selected a large flood-plain forest between the rivers Dyje
and Morava in southern Moravia (Fig. 1A—C, Table 1) cover-
ing approximately 30 km?2. It was selected because it consists
of fairly homogeneous lowland forest formations of native
tree species (Table 1), it was presumed to have high lichen
species richness (numerous tree species of variable age, bark
texture and acidity), and is partly comprised of preserved old
growth forests, i.e. the protected areas Cahnov (locations 1
and 2 in Table 1), Rans$purk (location 3) and Soutok (loca-
tion 7). Eight researchers (the authors) were involved in the
main experiments (Table 1). All of them were experienced in

collecting and identifying European epiphytic lichens. The
experiment was conducted over the period 30 March — 4
April 2014, the dates being chosen to provide good conditions
for field work (good light conditions as leaves were absent,
mild temperatures, and no mosquitoes). We examined the
territory at three different spatial scales employing different

methods (below).

One ha plot experiment

A single 1 ha square plot was randomly marked out by people
not involved in the experimental surveys (location 1 in
Table 1, Fig. 1C). The plot was intensively surveyed for 3 h
by two independent teams, each team containing four co-
operating specialists (details in Table 1). The teams operated
mostly on separate half hectare areas, though there was some
slight overlap. Records were listed for each half hour period,
i.e. in six periods. Data from both teams were used to create
species accumulation curves.

Floristic 12 h experiment

This took place in the territory circumscribed by the fence
within the protected area ‘Cahnov’ (location 2 in Table 1,
Fig. 1B-C) but excluding the 1 ha area used for the 1
ha plot experiment. Each of the eight investigators, work-
ing independently this time, recorded for 12 h (2 days; 6
h day~!). Records were listed for each 1 h period. Data
from all recorders were used to create species accumula-
tion curves.

Figure 1. (A) location of the investigated woodland (large circle) and localities of various old-growth forest types used for biodiversity
comparison, no. 1-34 correspond with Table 2, (B) visited sites inside the investigated woodland, no. 1-9 correspond with Table 1,
(C) localities of experiments (sites 1 and 2) within the protected area Cahnov (circumscribed by green line).
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Table 1. Sites observed in the investigated woodland (see also Fig. 1B—C). Person-hours reflect intensity of research. Detailed information to the sites 1-3 in Vrska et al. (2006).

visiting researchers/date

AA, BC, PC, MK, JM, ZP, NS, JV/3 Apr 2014

person/hours recorded species

area

1 ha

forest quality

coordinates Tree species (dominants/less frequent)
48°3921“N, 16°56'21“E AC, CB, FA/TC, UL, QR (QR - old,

site no

1

112

27

natural, old-growth

huge trees, often dead)

48°3922“N, 16°5627“E QR (huge trunks, often dead trees,

AA, BC, PC, MK, JM, ZP, NS, JV/1-2 Apr 2014

194

104

12.5 ha

natural, old-growth

numerous decorticated snags and

fallen trees)
48°40'41“N, 16°56'48“E As in the previous locality (2), but the natural, old-growth

highest age 400-450 years), AC,
CB, FA/TC, UC, UL (presence of

2

JM, JV/11-12 Oct. 2013

24 101

19.2 ha

3

forest floor is more shaded because
of massive undergrowth of young

trees
48°38/19“N, 16°5557“E SF, POP, QR, FA (dominants)

AA, BC, PC, MK, JM, ZP, NS, JV, F. Bouda, O. Peksa/31

56

10

<1 ha

managed forest

4

Mar 2014
AA, BC, PC, MK, JM, ZP, NS, JV, F. Bouda, O. Peksa/31

margin
managed, ca

83

20

<1 ha

48°38'45“N, 16°5728“E CB (dominant)

5

Mar 2014
AA, BC, PC, MK, JM, ZP, NS, JV, F. Bouda, O. Peksa/31

80 years
managed,

93

30

<1 ha

48°40'59“N, 16°56'15“E AC, CB, FA, QR (dominants)

6

Mar 2014
AA, BC, PC, MK, JM, ZP, NS, }JV, J. Kocourkovd/3 Apr. 2014

80-130 years
natural, old-growth

100

1.2 ha 27

managed, 140 years ca 1 ha

AC, CB, FA, QR/TC, UC, UL

48°398“N, 16°56°22"E

7
8
9

JV, ). Soun /29 Mar 2014

88

14

CB, FA (dominants)

48°38'23“N, 16°5721“E FA (dominant)

48°40'6“N, 16°57'38"E

AA, BC, PC, MK, JM, ZP, NS, JV, F. Bouda, O. Peksa/31

24

managed, 110 years <<1 ha

Mar 2014

Additional floristic research

The aim was to show differences between o diversity in the
experimental site ‘Cahnov’ (locations 1 and 2 in Table 1,
Fig. 1B—C) and 7 diversity of the whole 30 km? area. Floris-
tic research was performed in 7 sites scattered over the whole
floodplain woodland of ca 30 km? (locations 3-9 in Table 1,
Fig. 1B) were also investigated for lichen biodiversity. They
were selected to cover the habitat variability within the
floodplain forest and their total area is about 25 ha. Because
this stage of the work involved both a larger area and greater
habitat diversity, comparisons of the results with those from
the carlier stages must be made with caution. This work
used a total of 130 person-hours, with person-hours per
site varying from a minimum of 5 to a maximum of 30.
As in the 12 h experiment, recorders worked independently.
Table 1 and Supplementary material Appendix 1, Table Al
have further details.

Material and data analyses

Epiphytic and lignicolous lichens, lichenicolous fungi and
non-lichenized micro-fungi were recorded (Supplementary
material Appendix 1, Table Al), but only lichens and fac-
ultatively lichenized fungi were included in analyses. By
the latter we mean the genera Chaenothecopsis, Leptorhaphis
and non-lichenized, non-lichenicolous species of the genera
Anisomeridium, Arthonia, Arthopyrenia, Lithothelium, Ramo-
nia, and the species Melaspilea proximella. To minimize
errors in identification of lichens in the field, most species
were collected, often repeatedly, and their vouchers are avail-
able in the herbaria of the authors (Supplementary material
Appendix 1, Table A1). Only about twenty easily identifiable
species were recorded without herbarium vouchers. TLC
was used to identify some lichens (notes in Supplementary
material Appendix 1, Table Al).

Data from recorders were collated by the first three
authors, who also revised the suspicious records (possibly
incorrectly identified or ambiguously identified specimens).
Unidentified specimens (usually fragments of sterile thalli
or some crusts with pycnidia only) were ignored. Several
records do not match any species known to us. These are
included in the analyses, marked either by ‘cf’, or by the
suffix ‘nom. ined.” if the taxon will be formally described
elsewhere (Supplementary material Appendix 1, Table Al).

Comparison with other inventories

We extracted presence/absence data for epiphytic lichens
from 34 central European old-growth forest inventories
to compare the number of species reached in our experi-
ments with existing inventories of various forest types. We
extracted data from Kondratyuk et al. (1997), Guttov4 and
Palice (1999, 2002, 2004), Kondratyuk and Coppins (1999),
Hafellner and Komposch (2007), Bilovitz et al. (2011),
Guttovd et al. (2012), Dymytrova et al. (2013), Mali¢ek and
Palice (2013), Mali¢ek et al. (2013), Mali¢ek and Vondrik
(2014), Vondrik et al. (2015), and from eighteen unpub-
lished inventories (Supplementary material Appendix 1,
Table A3). Data extraction and work with our own dataset
used the same taxonomic concepts.
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Results

Overall, the 1 ha plot yielded 112 lichen species (Supple-
mentary material Appendix 1, Table A1), but each research
team recorded only 89 and 93 species (79% and 83% of
this total). The species accumulation curves have a broadly
similar shape for each team, though one team appears to
have been a little more productive in the first half of the
recording period and less productive in the second half
(Fig. 2). Neither the species accumulation curves of each
team or nor the total accumulation curve had flattened at
the end of the 3 h recording period.

The 12 h experiment yielded a total of 194 species
(Fig. 3, Supplementary material Appendix 1, Table A2) from
the 12.5 ha area. The eight individual researchers recorded
from 87 to 128 species (only 45% to 66% of the accumu-
lated total). The individual species accumulation curves
differ, but not dramatically. The three lowermost curves,
which clearly cluster separately from the other six, belong
to investigators without previous field experience in cen-
tral Europe. The five upper curves have less scatter, with
114 to 128 species recorded at the end of the experiment
(Fig. 3). None of the individual curves had completely
flattened at the end of the recording period, though some
appear to have been approaching saturation. The positive
effect of an increasing number of researchers is evident; only
46 species (mostly common macro-lichens) were recorded
by all researchers but 40 species were uniquely recorded by
only one researcher. The number of recorded species is posi-
tively correlated with the number of researchers contributing
to the investigation (Fig. 4).

The survey of another 7 sites (location 3-9 in Table 1)
within the whole floodplain woodland (involving a further
130 person-hours of recording) increased only slightly the
total number of species recorded (y diversity of the whole
30 km? floodplain forest area), to 212 (112.5% of the 12.5 ha
o diversity). The increase of the number of captured species
from the 1 ha plot experiment to the whole 30 km? area is

112 d

Total number of lichen species recorded

100
93 O
_— ¥
—0 7
—
e

Records of two research groups

No. of recorded species in 1 ha plot

37 Ld ‘ ‘ ‘ ‘

30 60 120 180
Time (min)

Figure 2. Number of lichen species recorded during the 1 ha plot

experiment. Cumulative numbers are shown for six 30 min periods;

results of two groups of researchers as well as total results are plot-

ted. Results are approximated by ‘species accumulation curves’;
total curve is thicker. Curves drawn by hand.
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Figure 3. Number of lichen species recorded during the 12 h exper-
iment (12.5 ha). Cumulative numbers are shown for twelve 1 h
periods; results are shown for individual researchers as well as the
total. Results are approximated by ‘species accumulation curves’s
total curve is thicker. Curves drawn by hand.

demonstrated by the species—area curve, shown in Fig. 5A.
The total number of recorded species increased much
more between 1 ha and 12.5 ha than between 13.5 ha and
30 km?, but because the sampling effort per area decreased
(for reasons of practicality) in larger territories, this obser-
vation must be interpreted with caution (see Discussion).
Selected characters of the lichen biodiversity (y diversity) cap-
tured within the project are summarized in Supplementary
material Appendix 1, Table A2.

During our research, several unexpected species were
recorded. Agonimia borysthenica, Anisomeridium macrocar-
pum, Biatora pontica, Chaenothecopsis rubescens, Lecanora
quercicola, L. subcarpinea, Lithothelium hyalosporum, L.
phaeosporum, Phaeophyscia rubropulchra, Strigula affinis and
Verrucaria cf. viridigrana were new for the Czech Republic.
Bacidia auerswaldii, Cresporhaphis wienkampii, Melaspilea
proximella, Diplotomma  pharcidium and  Phaeophyscia
pusilloides were rediscovered in the Czech Republic after
more than 50 years (cf. Liska et al. 2008). Some noteworthy
species recorded during our research, e.g. Arthonia pruinata,
Arthothelium spectabile and Bactrospora dryina, have already
been published in a separate paper (Malicek et al. 2014).
Three probably undescribed species were recorded during
the lichen inventory (Supplementary material Appendix 1,
Table Al: Bacidia ‘albogranulosa’, Micarea Substipitata’ and
M. ‘inconspicua).



200

No. of recorded species

87

-~

No. of researchers in team

Figure 4. Relation between the number of included researchers and the number of recorded species (based on our datasets from eight
researchers for the 12 h experiment). Possible combinations are in square brackets. Data approximated by a logarithmic curve with formula

114.1025 + 89.1625 X log10(x).

Discussion

Raising number of researchers and competitive
effect

In this paper, we evaluate the additional effect of raising the
number of competing researchers/teams in a lichen inven-
tory. Results from the 12 h experiment (Fig. 3) demonstrate
that no one of the eight lichenologists managed to record
more than 70% of the total species list obtained by collect-
ing and correcting data from all researchers, even though the
recorders are experienced and skilled workers. Similar results
were obtained from the 1 ha plot experiment when the two
four-member teams recorded about 80% of all recorded spe-
cies (Fig. 2). However, these results are inevitably affected by
dividing the area into two subareas surveyed separately by
one of the teams (Methods). Clearly, raising the number of
contributing lichenologists involved improves completeness

of lichen inventories (Fig. 4). Of course, there must come
a point when further addition of researchers has negligible
benefit, though we find it difficult to estimate just where
that point would occur, even when including up to eight
researchers in a team. Any estimate from our data might not
work with different recorders or in other field conditions.

Employing numerous lichenologists and taking advan-
tage of competition does not guarantee a complete lichen
inventory, but the species list should be close to complete
if individual species accumulation curves (Fig. 3) reach
plateaus. The approach employing a group of researchers
with an element of competition probably work best for small
territories, up to tens of hectares, because individual accumu-
lation species curves would not plateau in a reasonable time
span in larger territories. However, even in larger territories,
this approach will probably work better than inventories
performed by a single researcher, even if his accumulation
curve reached plateau.
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Figure 5. Our data (shown as dots in rings; 1 =1 ha plot experiment, 2 =12 h experiment, 3 = diversity in 30 km?) and results from 34
inventories of central European old-growth forests (Supplementary material Appendix 1, Table A3). (A) species—area relation (sampling
effort per area has not been standardized due to missing data for the extracted inventories). Lower curve: species—area curve based on our
three datasets; upper curve: hypothetical species—area ‘minimal’ curve for mixed mountain forests (explained in text). (B) species—altitude

relation.

The effect of competition among lichenologists cannot
easily be quantified and tested, but that there is such an effect
is an obvious consequence of human nature (Kilduff et al.
2010). It will obviously tend to improve the completeness of
species lists. In lichen survey work the ‘stakes” are probably
far too low for any undesirable effects of competition (such
as identifying additional taxa on dubious grounds) to be a
concern.

Our data in the context of central European surveys

The quality of inventory data obtained by our methods is
demonstrated by comparison with 34 central European
old-growth forest inventories (Fig. 1A, Supplementary mate-
rial Appendix 1, Table A3). These diversity data produced by
different methods for contrasting spatial scales are inevitably
somewhat inconsistent, and we are aware of limitations in
comparisons among the three data sets. Presumably these
34 inventories vary in quality according to who did the work,
and how thoroughly. Methods of inventories, especially
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intensity of research, must also differ among various spatial
scales. This methodological drawback strongly influenced
also our experiments in the three spatial scales: the num-
ber of person-hours ha=! decreased from 27 in the 1 ha
experiment, to 8.3 in the 12.5 ha plot, and to 0.0014 in the
30 km? area.

The numbers of species recorded by these inventories are
compared with ours in Fig. 5A-B. We recorded fewer spe-
cies in the 1 ha plot than Hafellner and Komposch (2007)
who precisely studied a 1 ha plot in a beech-dominated
virgin montane forest remnant. This is consistent with our
experience that montane forests generally have higher lichen
biodiversity than lowland ones. The reason is that montane
forests have a mix of both deciduous and coniferous phoro-
phytes that support both lowland and montane species.
Lower air pollution and higher humidity are also factors that
may contribute to a higher diversity in montane regions. The
higher species richness in montane mixed forests should be
apparent in Fig. 5B, where maximum biodiversity would be
expected at altitudes between 500-1200 m a.s.l. Despite the



large scatter, this is apparent in the chart (although the high
number of species captured in our own detailed lowland
inventories disturbs the pattern). We suggest that the relation
between species numbers and altitude would show much less
scatter and would have an unimodal distribution if all sites
had been surveyed by a detailed standardized procedure,
such as by using our methods.

Assuming similar species—area relations for lowland
floodplain forests and for montane mixed forests, our data-
sets and the data by Hafellner and Komposch (2007) yield
a hypothetical species—area ‘minimal’ curve for mixed forests
(upper curve in Fig. 5A). Although Hafellner and Komposch
(2007) made their 1 ha inventory carefully, they used only
two recorders; our eight recorders captured noticeably more
species. Our method, if employed in well-preserved montane
mixed forests would probably get numbers of species above
this species—area ‘minimal’ curve.

Problems in lichen survey methods

A serious difficulty in surveying epiphytic lichens is their
uneven vertical distribution. Some species do not usually
occur on the lowermost 2 m of the trunk, the part of the tree
that is most accessible (Eversman et al. 1987, Fritz 2009,
Ellis 2012, Marmor et al. 2013). The overlooked richness of
lichen biodiversity in tree canopies was noted by Jarman and
Kantvilas (1995) and Boch et al. (2013). The latter authors
found that information on more than 50% of the lichen
diversity may be lost if canopy lichens are not considered.
Some otherwise detailed recent forest lichen inventories that
unfortunately suffer from this problem (Dymytrova et al.
2013, Mali¢ek and Palice 2013). Their species lists lack some
canopy lichens and some common lichens restricted to twigs.
To avoid this problem, we specifically searched for lichens on
twigs and in the upper parts of trunks by observing fallen
twigs (which is occasionally performed in lichen inventories,
McCune et al. 1997) and by climbing trees. We also made
the experiments in a locality containing a natural forest gap
(Fig. 1C), where lichens on lower branches and sun-exposed
young trees could easily be observed. The canopy makes a
significant contribution to epiphytic lichen biodiversity
(Supplementary material Appendix 1, Table A2); 24 of our
species were observed only on twigs, and even this probably
underestimates the diversity of canopy lichens, which were
sampled mainly from fallen twigs.

The forests have many kinds of heterogeneity (Fritz and
Heilmann-Clausen 2010, Léhmus et al. 2012, Blasy and
Ellis 2014). Supplementary material Appendix 1, Table A1,
A2 show many niche specialists (e.g. Arthonia pruinata,
Biatora veteranorum, Chaenotheca bispidula, Chaenothecopsis
rubescens, Schismatomma  pericleum and  Verrucaria cf.
viridigrana) restricted to one substrate type. Many micro-
lichens have been recorded from only one site (and usu-
ally recorded only once during the project); that is partly
explained by the overlooking of some micro-habitats. More
than half of the recorded taxa have been found at one, two
or three sites only, but some of them have probably been
overlooked in other sites.

Involving more lichenologists with different field experi-
ence of lichens in specialized niches is undoubtedly beneficial

for obtaining more complete species lists. Our study could
be practical for assessment of the thresholds for an accept-
able minimum number of contributing researchers (Fig. 4).
In our 12 h experiment, species lists from single recorders
varied between 50 and 65% of the accumulated total, while
a combination of two recorders increase species capture to
60-75%, etc. If we suggest that our accumulated total list
from 12.5 ha forest (12 h survey) is approaching 100% of
species present, then the combination of five researchers
is a reasonable minimum for reaching a threshold 75% of
recorded species, which is a rather discouraging conclu-
sion. We suggest that smaller plots should be selected for
detailed inventories when completeness of species lists is
the aim.
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species substrate sites (according to Table 1 & Fig. 1B) vouchers abundance note to identification
1 2 3 4 5 6 7 8 9 collector (collection nr)
Absconditella
lignicola wood X X JV, MK, PC(2), ZP(2) 2 Sample ZP17555 approaching Absconditella amabilis T.Sprib.

) . Usually with perithecia, but anamorphic crusts seen (JV11974). BC
Acrocordia AC, CB, FA, QU, TIL, BC, JM(2), JS, JV(5), specimen with smaller spores (14.5-16.5 pm long) somewhat
gemmata ULM, Crataegus X X X X X X X MK(2), PC(2), ZP(3) 3 resembling A. cavata.

Agonimia AC, FA, QU, TIL,

allobata ULM, wood X X X X IM, IV(2), ZP 3
It matches the description by Dymytrova et al. (2011) except the
thallus - distinct hyaline hairs up to 10 pm long observed in our
material - are not mentioned in the protologue. Our examination of the
isotype from W showed hairs only on several juvenile areoles;

o otherwise the isotype fits our specimens: overall habit, almost
Agonimia isodiametric globose areoles, black non-furrowed perithecia with 8
borysthenica CB, TIL, ULM X X X JV, PC, ZP(2) 2 ascospores in asci.

Agonimiarepleta TIL X PC, zP 1
Agonimia CB, QU, wood Only sterile specimens recorded; but their subsquamulous thalli are
tristicula (bryophytes) X BC, PC 1 distinct from other lichens.
ZP (cum Placynthiella
Ahlesia lichenicola wood X icmalea)
AC, CB, FA, QU, SAL
(also twigs), TIL, ULM,
Amandinea Crataegus,
punctata Euonymus, wood X X X X X X x x FB,JM, MK(@), PC(3), ZP 3
Amphisphaeria
fallax AC X JV
Anaptychia
ciliaris FA (twigs) X X 2




Anisomeridium
biforme

Anisomeridium
macrocarpum

Anisomeridium
polypori

Arthonia atra

Arthonia
byssacea

Arthonia didyma

Arthonia
dispersa

Arthonia helvola

Arthonia
phaeophysciae

Arthonia pruinata

Arthonia radiata
Arthonia ruana
Arthonia
spadicea

Arthopyrenia cf.
atractospora
Arthopyrenia
punctiformis
Arthothelium
spectabile
Arthrorhaphis
aeruginosa

CB, QU

AC, FA, QU, TIL, ULM
AC, CB, FA, QU, TIL,
ULM, Crataegus,
Sambucus, wood

CB

CB, FA, QU, TIL
AC, CB

AC, FA (twigs)
QU

FA, on Phaeophyscia
orbicularis

QU

CB
CB, TIL

AC, AG, CB, QU, TIL

AC
ULM

CB

AA, JV

JS, JV(5), MK, ZP(3)

MK(2), PC, ZP(3)
IM(2), IV(4), MK(2), PC,
zP

IM(4), JS, IV(2), MK(2),
PC, ZP

zZP
IM(2), JS, IV(3), ZP

JM

vV
V(4)

PC
IM(2), IV

IM, MK(2), PC

BC
ZP

IM(L), IV(2)

Thallus whitish, lichenized, with Trentepohlia ; only anamorph seen;
pycnidia largely immersed, globose (wall K+ green); conidiogeneous
cells thin with conidia arising apically; conidia subglobose, 3-5 x 2.5-4
um (slightly larger than known for this species).

Occassionally with perithecia; anamorphic stage common.

Apothecia rare; usually in anamorphic stage containing numerous
black pycnidia with white thalline rim; conidia hyaline, non-septate, 5-
7%1.5 ym

Perithecial wall of short-celled pallisade prosenchyma, K-;
paraphysoids slender, branched; asci c. 60-80 um long; ascospores 1-
septate, 16-20 x 4 um; conidia 3-4 x 1 um.



Ascodichaena sp.
Bacidia
albogranulosa
nom. ined.

Bacidia
auerswaldii
Bacidia
circumspecta

Bacidia fraxinea

Bacidia incompta
Bacidia
pycnidiata

Bacidia rubella
Bacidia
subincompta

Bacidia trachona

Bacidina brandii

Bacidina
chloroticula

Bacidina cf.
neosquamulosa

Bacidina
sulphurella
Bactrospora
dryina
Biatora
albohyalina
Biatora
globulosa

FA (twig)

AC

AC

AC, CB

AC, CB, FA, QU
AC, FA, ULM

AC, QU, wood

AC, CB, FA, POP, TIL

AC, TIL

AG, CB (trunk base)

QuU

AC, FA, ULM (twigs),

CB

FA, wood, fallen
branch

AC, CB, FA, QU, TIL,

wood

FA, QU, TIL

CB

QU

JV

IM(3), JS, IV(4), MK, ZP

IM, JS, JV(2), PC(2)

JV, PC(3), ZP

FB, JM, JV, MK, PC(2),
zZP

AA, JM(2), IV, NS, ZP(2)
IM, ZP(2), PC

JV(2), MK, PC

NS

BC, Jv

PC

IV, ZP(2)

MK, PC

M, JV, MK, PC, ZP(3)
IM(3), JS, JV(2), PC, MK
BC, IM, JV

JM

Grey-white sorediate crust; apothecia and pycnidia absent; TLC:
atranorin; ITS nrDNA sequence data for two (JV) samples obtained
Hypothecium colourless, epihymenium brown, ascospores 25-32 x 4.5-
6.5 um; thallus of tiny granules (smaller than in B. subincompta),
sometimes with blackish pigmentation

Apothecia absent; pycnidia large black; wall K+ purple; conidia 3-4 x
1.5 um; thallus K+ yellow; TLC: no substances.

Thallus not sorediate/blastidiate; apothecia with brownish discs and
paler margins; hypothecium with Arnoldiana-brown pigment.

Minute white apothecia found together with immersed pycnidia with
crescent/narrowly-sickle shaped macroconidia (ca 15 x 1.5 pm) that
are not mentioned in Ekman (1996) for this taxon.

Thallus areolate, hypothecium very pale/colourless, epihymenium
olive, K-, excipulum at the top orange brown, K+ darkening,
ascospores acicular, c. 40 x 1.5 ym.

Specimen ZP 17707 is richly fertile but its pycnidia contain non-
hooked conidia. Hooked conidia found in some other specimens (e.g.
JV11934).

Ascospores filiform, breaking down within asci into cylindrical part-
spores, up to 8 um long c. 3 ym wide

All specimens in anamorphic stage.



Biatora pontica
Biatora
veteranorum

Biatoridium
monasteriense
Bryoria cf.
fuscescens

Buellia
griseovirens
Calicium
adspersum
Calicium
glaucellum
Calicium
salicinum

Caloplaca
obscurella
Caloplaca
pyracea
Caloplaca
substerilis
Candelaria
concolor s.str.
Candelariella
efflorescens
s.lat.
Candelariella
vitellina

Candelariella
xanthostigma
Catillaria
fungoides

Catillaria
nigroclavata

CB
QU (bark, wood),
(rarely TIL)

AC, ULM

dry wood, fallen twig
CB, FA (also twigs),
Crataegus,
Euonymus, wood

CB, QU
wood

QU

AC, CB, FA, POP,
PYRUS, QU, SAL,
TIL, ULM, wood
AC, FA, SAL, POP
(often twigs)

AC, (rarely CB)

FA, QU, ULM

AC, CB, FA, QU, SAL,
TIL, ULM (often twigs),
wood

FA, wood

AC, CB, FA, POP,
QU, SAL (often twigs),
wood

AC, FA, QU (twigs),
POP

AC, CB, FA, QU,
POP, SAL, TIL, ULM
(often twigs),
Crataegus

IM, MK(2), NS(2), ZP

JM, JV(2), PC, MK, ZP(2)

IM(2), MK(2), ZP(2)

JV

V(2), PC
BC, JM, JV, ZP
IM(2), MK, PC(4), ZP

PC(2)

IM(4), IV, PC(2), ZP
ZP
IM(2), V(2), MK, ZP(2)

JM

MK, PC

MK, PC

PC, zP

IM, JV, PC, ZP

FB, IM(2), JV, MK(3),

x PC(2), ZP

TLC (ZP, MK samples): thiophanic acid, asemone, pontica uknown (in
366 UV++ white after reaction with sulphuric acid)

Mostly in anamorphic stage.

In anamorphic stage. Thallus with Norstictic acid (K reaction is
distinct; confirmed by TLC)

Sterile, rarely with yellow pycnidia.

Sterile thalli with marginal soralia on squamules (not C. reflexa)



Catinaria
atropurpurea
Chaenotheca
brachypoda
Chaenotheca
brunneola
Chaenotheca
chrysocephala
Chaenotheca
ferruginea
Chaenotheca
hispidula
Chaenotheca
phaeocephala
Chaenotheca
stemonea
Chaenotheca
trichialis
Chaenotheca
xyloxena

Chaenothecopsis

debilis

Chaenothecopsis

cf. nigra

Chaenothecopsis

pusilla

Chaenothecopsis

rubescens
Chrysothrix
candelaris

FA, QU
AC, FA, QU
wood of snag

FA, CB, QU, TIL,
wood of snag

FA, POP, QU, TIL

AC

FA (rarely CB, TIL,

QU, POP)

CB, FA, QU, TIL

AC, CB, FA, QU, TIL,

ULM, wood

wood

wood

CB (wood in hollow

trunk), QU

wood

QU

QU

Cladonia cenotea wood

JM, JV(2), PC(3), ZP
IM, IV

MK

AA, ZP

zZP

PC

FB, JM(4), JS, JV(4),
MK(2), NS(2), PC, ZP(2)
IM, MK, PC, ZP

JV

JM, JV, NS, PC

AA, FB, JV, NS, PC, ZP

AA, BC(2), IM, MK, ZP(2)

AA, IM, JV, MK, NS,
PC(2)

JVv
JM

IM, JV, ZP

Pycnidia present (unknown in literature) and some crusts only with
pycnida: pycnidia mostly immersed in thallus; pycnidial wall pale
(yellow-orange), rarely blackened around ostiole, C-, K-, N-, conidia 4-
5x1.5-3 ym

AA sample; sterile yellow crust, partly with leprose appearance

Two apothecia present only; thallus endophloedal, with Trentepohlia.

Some specimens with colourless stalks (albinomorphs)

Usually sterile; TLC (ZP17665): barbatic and cf. obtusatic acids.
PC7696 is fertile.

Stalk with prevailing reddish pigment, N+ purple; hypothecium +black-
green, N-; ascospores 1-septae, with dark septa, 5-7(9) x 2-3 ym; on
hard wood; photobiont absent. (concept of Groner 2006)

Hypothecium brown or olive green, stalk orange-brown, K-, N+
intensively orange, ascospores 1 septate, pale, with darker septa, 5-7
x 2-2.5 ym; + associated with Stichococcus . (orange-brown pigment
in stalk does not fit C. nigra sensu Groner 2006); ZP17739 associated
with Stichococcus algae on bark of Quercus matches Ch. nigra well

Green pigment in hypothecium and stalk, N- or N+ green intens., K+/-
brown; ascospores 1-septate, 5-6 x 2 ym, with pale septum; some
samples on Stichococcus crust. (concept of Groner 2006)

Distinct K+ red reaction of hypothecium; 0-septate ascospores; on
dead white Trentepohlia crust in old QU bark fissures



Cladonia
chlorophaea

Cladonia
coniocraea (incl.
Cl. ochrochlora)

Cladonia digitata

Cladonia
fimbriata

Cladonia glauca
Cladonia
incrassata
Cladonia
macilenta
Cladonia
parasitica
Cladonia
pyxidata
Cladonia
squamosa
Clypeococcum
hypocenomycis
Coenogonium
pineti
Cresporhaphis
wienkampii

Dactylospora sp.

Diplotomma
pharcidium

Eopyrenula
leucoplaca

Evernia prunastri

Exarmidium
inclusum

wood

CB, SAL, dry wood,
mossy wood

wood

AC, FA, QU, SAL,
Crataegus, wood
wood

wood

dry wood

dry wood

wood

wood
Hypocenomyce
scalaris

CB, QU, TIL, wood
SAL

QU, on Verrucaria
viridigrana

CB

AC, CB, FA, QU

AC, CB, FA, QU, SAL,
TIL (often twigs),
Crataegus,
Euonymus, wood

wood

MK, PC(2)

IM

IM, 3V, ZP

MK

IM, MK(2), PC, ZP
zP

IM(2), IV(2), MK(3), PC

PC, ZP(2)
BC
h\Y;
BC

JV(6), MK, NS, PC(3),
ZP(5)

MK, PC

X ZP(2)

TLC (ZP17684): fumarprotocetraric and cf. physodic acids

TLC (ZP, MK12509): didymic and squamatic acids, *usnic acid;
(MK12489): barbatic and thamnolic acids

TLC (ZP17674): thamnolic, barbatic and didymic acids

Squamules K+ yellow and Pd+ intensly yellow

Sometimes only with pycnidia.

Apothecia little developed but with distinct true exciple; ascospores 3-
septate, 18-20 x 6-7 um, dark; conidia streight, 6-8 x 1 um; norstictic
acid absent.

Perithecia rare, (eg. JV12009); anamorphic crusts common,
recognizable by broadly ellipsoid, slightly melanized (blue-grey), 1-
septate conidia, 7.0-8.5x3.5-4.0 ym.



Flavoparmelia
caperata
Graphis scripta
s.lat.

Halecania
viridescens
Hyperphyscia
adglutinata
Hypocenomyce
scalaris

Hypogymnia
physodes
Hypogymnia
tubulosa
Hysterium
angustatum

Hysterium pulicare
Hysterobrevium
sp.

Hysterographium
fraxini

lllosporiopsis
christiansenii
Imshaugia
aleurites

Kirschsteiniothelia
aethiops
Kirschsteiniothelia
recessa

Lecania croatica

AC, CB, FA, QU, SAL,
TIL (also twigs),
Crataegus,
Euonymus, wood

CB, (rarely ULM)

AC, CB, FA, QU, TIL
(twigs)

AC, CB, FA, QU, POP
(usually twigs)

QU, wood

AC, CB, FA, QU, SAL
(mostly twigs),
Crataegus,
Euonymus, dry wood

FA, QU, TIL, SAL
(twigs), Euonymus
POP, ULM

FA, QU

wood

FA (twig), decorticated
branch on dead tree

Physcia adscendens,
P. tenella

dry wood

AC, FA, TIL

CB, ULM
AC, CB, FA, QU, TIL,
ULM

FB, JM 3
IM, JV(3), MK(2), ZP 3
IM, JV(2), MK, PC, ZP(2) 3
IM, JV(2), PC, ZP(2) 2
3
FB 3
3
JV, ZP
BC, MK
ZP
BC, AA
MK
1
BC, JV, ZP
V@)

FB, JM(4), JV, MK, PC(2),
ZP(3) 3

Samples of MK identified as Graphis betulina

Only young thalli observed

Brown muriform spores 32x15 um

Excipullum present also in lower side of perithecium; ascospores 22-
24-28 x (7)8-11 pm, finely dotted. Sample JV11976 with ascospores
26-30 x 7-9 pm, brown, with smooth wall, hamathecium with dense
paraphysoids.

Only sterile specimens recorded.



Lecania cyrtella

Lecania cyrtellina

Lecania naegelii
Lecanidion
atratum
Lecanora
argentata
Lecanora
chlarotera
Lecanora
compallens
Lecanora
conizaeoides
Lecanora
dispersa s.lat.

Lecanora
expallens
Lecanora
glabrata
Lecanora
leptyrodes
Lecanora
persimilis
Lecanora
pulicaris
Lecanora
quercicola

Lecanora saligna
Lecanora
saxicola

AC, CB, FA, POP,
QU, SAL, TIL, ULM
(twigs), Sambucus

AC, CB

AC, CB, FA, POP,
QU, SAL, TIL (twigs),
Crataegus, Sambucus
wood

CB

CB, FA

QU

QU, dry wood

wood

AC, CB, FA, POP,
PYRUS, QU, SAL,
TIL, ULM, wood

CB

CB

wood

CB

wood

AC twigs, wood

wood

x JIM,JV, MK, PC, ZP

IM, V(2), PC(2)

IM, JV(2), MK, PC(3),

ZP(2)

zP

JV, NS, ZP
JV(2), MK(3), PC
MK

NS, PC

MK(2)

IM(2), IV(3), MK(8),
PC(2), ZP(3)

IM(2), MK, NS, ZP
IM(3), MK(2), PC(2)
v

zP

MK

JV, PC(2), ZP

MK, PC

Ascospores usually simple, very thin (2-3 um), conidia curved of two
types (thin, non-septate and thicker, 1-septate); different ecology than
in L. cyrtella - on shaded trunks of old-growth Acer campestre.

Det. M.Sandova

TLC: usnic acid, zeorin, +1 terpenoid (trace)

TLC (MK, all specimens): usnic acid, thiophanic acid, zeorin, cf.
arthothelin, expallens unknown, ice blue terpenoid just above
thiophanic acid

Some specimens may be identified as L. carpinea, but they fall into L.
leptyrodes sensu Lumbsch et al. 1997

Distinguished from L. saligna on basis of conidial size (van den Boom
& Brand 2008)



Lecanora
semipallida
Lecanora
subcarpinea

Lecanora
thysanophora
Lecidea
nylanderi
Lecidella
elaeochroma
s.lat.

Lepraria elobata

Lepraria finkii

Lepraria incana

Leprariarigidula

Lepraria vouauxii

Leptorhaphis
atomaria

Lichenoconium
erodens
Lithothelium
hyalosporum
Lithothelium
phaeosporum
Lophiostoma sp.
Macentina
abscondita
Macentina
dictyospora
Massarina cf.
corticola

wood

CB

CB

wood

CB, FA, QU, SAL

CB

AC, CB, FA, PYRUS,
QU, SAL, TIL, ULM,
wood

AC, CB, QU, TIL,
ULM, wood

QU

AC, CB, FA, POP,
PYRUS, QU, SAL,
TIL, ULM, Juglans

FA (twig)
Hypogymnia
physodes, Parmelia
sulcata

AC, CB

FA
POP

AC, TIL, Sambucus,
wood

AC, ULM, wood

FA

MK

PC

v
JM, JV(2), NS, PC(2),
ZP(2)

FB, IM, JV(2), MK

MK

IM, IV(2), ZP(3)

IM(2), MK(2), PC, ZP(3)

P

BC, MK
BC, JM

BC, JV
JVv

IM, JV, PC, ZP(2)

IM, JV(2), PC(3), ZP(4)

BC

Thallus with distinct hyphal prothallus, hyphae 3-5 um wide; soredia
<30 ym diam. K+ yellow, C-, P-, UV+ yellow. TLC: "thysanophora
unknowns", usnic acid, zeorin.

PC7691 with apothecia, other samples sterile

Some specimens with strongly inspersed hymenium (L. achristotera
type)

TLC (ZP17692): divaricatic acid, zeorin

TLC (MK, both specimens): pannaric acid 6-methyl ester, related
substances



Marchandiomyces
corallinus

Melanelixia
glabratula
Melanelixia
subargentifera

Melanelixia
subaurifera
Melanohalea
elegantula

Melanohalea
exasperatula

Melaspilea
gibberulosa
Melaspilea
proximella
Melaspilea sp.
Micarea
botryoides
Micarea
byssacea
Micarea
substipitata nom.
ined.
Micarea
denigrata
Micarea
inconspicua
nom. ined.

Micarea melaena
Micarea

micrococca

Micarea misella

Hypogymnia,
Parmelia, Physcia,
Xanthoria

AC, CB, FA, QU, TIL,
Crataegus

FA (twigs)

FA, QU (twigs),
Crataegus,
Euonymus, Juglans
AC, FA, QU (twigs),
Euonymus

AC, FA, POP, QU,
SAL, ULM, Juglans
(twigs), Crataegus

AC, (rarely CB, FA,
Qu)

QU

wood
wood

wood

wood

wood

wood
wood
wood

wood

MK(2)
IM, ZP

ZP

NS

IM(3), V(2), MK, ZP(2)

ZP(2)

FB, IM(3), JS, JV(6),
MK(2), PC(6), ZP

JV
JV, NS

PC(2), ZP

JM, MK

NS, ZP

JM, JV, NS, PC(3), ZP

PC(2), MK, ZP
BC

IM, JV(4), MK, PC, ZP

IM, JV(3), MK, NS, PC(3),

ZP

TLC (JV12018): no compound detected

Apothecia and pycnidia with purplish, K+ dark green pigment like in
Micarea nigella, Redinger (1937) reports tiny pycnidia with small
bacilliform conidia while the present material contains large pycnidia
(0.15-0.35mm, only apically pigmented) with large simple conidia 7.5-
9.5 x (4-)4.5-5 um

Non-lichenized taxon with ciliate ends of spores

Anamorphic state.

TLC (both samples): methoxymicareic acid.

Undescribed species close to Micarea myriospora . Habitually similar
to Biatora veteranorum.

Anamorphic state.

Undescribed species, member of Micarea prasina group. Apothecia
very small, hyaline, spores ovoid, 1-septate, thallus inconspicuous.

TLC (MK12387, ZP17695): methoxymicareic acid; apothecia white



Micarea prasina
Muellerella
hospitans
Mycocalicium
subtile
Ochrolechia
turneri

Opegrapha
niveoatra

Opegrapha
rufescens

Opegrapha varia
Opegrapha
vermicellifera
Opegrapha
viridis
Pachyphiale
fagicola

Parmelia sulcata

Parmelina
tiliacea
Parmeliopsis
ambigua
Peridiothelia
fuliguncta
Pertusaria
albescens

Pertusaria amara
Pertusaria
coccodes
Pertusaria
coronata

QU, rotten wood
on Bacidia fraxinea
(ap)

dry wood

FA, QU

AC, CB, FA, QU, TIL
AC, CB, FA, PYRUS,
QU (often young
trees)

AC, CB, FA, QU, ULM
AC, CB, FA, QU, TIL,
ULM, wood

CB (rarely FA, TIL)

fallen branch

AC, CB, FA, QU, SAL,
TIL, ULM (twigs),
Crataegus,
Euonymus, wood

AC, CB, FA, POP,
QU, SAL, TIL, ULM
(twigs), wood

dry wood

CB, ULM

AC, CB, FA, QU, SAL
CB, FA, QU, wood

CB, TIL

CB

IM(3), IV, MK(2), PC(2),

ZP(2)
PC
MK

JS, MK, NS, PC

JS, JV(4), MK(3), PC(8),

ZP(3)

IM(3), JV(6), PC, ZP
IM(4), IV(5), MK(3),
PC(2), ZP(5)

FB, M, MK(3), PC(2), ZP

IM(4), IV(3), PC(2), ZP

MK

MK(2), ZP

PC, ZP(2)

IV, ZP(2)

JM, MK, PC, ZP

FB, JM, JV

PC

TLC (IM, MK12441, ZP17697): micareic acid; dark form,
epihymenium C+ violet, K+ violet, section not red in C

Eurotiomycetes

K-, C+ yellowish, KC+ yellow-orange. TLC (MK12399): variolaric acid,
two uknowns (traces)

Three types of conidia found within samples: (1) straight or slightly
curved, 2.5-4 x 1.5 pm; (2) curved, 5-6 x 1-1.5 pym; (3) curved, 7-9 x 1-
1.5 ym. Sometimes only with pycnidia.

TLC (MK12400): allopertusaric acid, dihydropertusaric acid, uknown
fatty acid

With high amount of norstictic acid (crystals).

K+ yellow, UV+ orange



Pertusaria
leioplaca
Pertusaria
pertusa

Phaeophyscia
endophoenicea
Phaeophyscia
nigricans

Phaeophyscia
orbicularis
Phaeophyscia
pusilloides

Phaeophyscia
rubropulchra

Phlyctis argena

Physcia
adscendens
Physcia aipolia
Physcia
aipolioides
Physcia dubia

Physcia stellaris

Physcia tenella

CB (rarely TIL)
CB

AC, CB, FA, QU, TIL,
Crataegus, Sambucus

AC, FA, SAL (twigs)

AC, CB, FA, POP,
QU, SAL, ULM (twigs),
Juglans, Sambucus

AC (twig)

AC, CB, QU

AC, CB, FA, QU, TIL,
ULM, Crataegus,
Euonymus

AC, CB, FA, QU, SAL,
TIL, Juglans (usually
twigs), Crataegus,
Euonymus,
Sambucus, wood

FA, ULM (twigs)

QuU, POP

fallen branch

AC, FA, QU, SAL
(twigs)

AC, CB, FA, QU, SAL,
TIL (usually twigs),
Euonymus,
Sambucus, ULM,
wood

IM, IV, MK, ZP(2)

JV

IM(3), MK, PC(3), ZP(2)

P

ZP(3)

IV, MK(2), ZP(2)

PC
MK

x BC, MK

3

This species occurs in the area, but P. rubropulchra is common and
may be misidentified as this species.

Rather young thallus, but distinguished from other similar taxa.

More delicate lobes and smaller thallus than in P. endophoenicea;
more rough (almost blastidiate) soredia than in P. endophoenicea;
anthraquinones in higher concentration - continuous red layer well
visible in section; soralia usually without anthraquinones.



Physciella
chloantha
Physconia
distorta

Physconia
enteroxantha

Physconia grisea

Physconia
perisidiosa
Piccolia
ochrophora
Placynthiella
dasaea
Placynthiella
icmalea
Platismatia
glauca

Polycoccum sp.

Porina aenea
Protoparmelia
hypotremella

Psammina cf.
inflata
Pseudevernia
furfuracea

Punctelia jeckeri

AC, CB, FA,
Sambucus

FA (twigs)

AC, FA, QU, SAL, TIL,
ULM (usually twigs)
AC, CB, FA, QU,
POP, PYRUS, SAL,
ULM (often twigs),
Crataegus

AC, FA
AC, CB, FA (twigs),
Sambucus

rotten wood
wood

dry wood

on Xanthoria parietina
AC, CB, FA, TIL,
ULM, Crataegus

CB

on bark (QU) and/or
unidentified sterile
thallus (?Bactrospora
dryina)

TIL, QU (twigs),
Euonymus

AC, CB, FA, QU, SAL,
TIL, ULM, Juglans
(usually twigs),
Crataegus,
Euonymus, wood

IM(2), V(3), PC, ZP

PC

IM, JV(4), ZP

IM(2), V(2), ZP
IM(2), V(2)
IM, 3V, ZP(2)
PC, NS

MK, PC(3), ZP(3)

PC
BC(2), V(2), PC, ZP

JIM, MK, PC, ZP

P

JV, MK, NS, PC

Some specimens keyed out as "Ph. detersa" - medulla K-, TLC: no
substances. ITS fingerprint showed placement of one such specimen
into Ph. enteroxantha. Ph. detersa is a boreal taxon, perhaps absent
in C Europe.

Perithecia simple in small gals 4/5 to 3/5 immersed in host thallus and
apothecia; spores 12-14 x 6-8 um, brown; asci cylindrical, 8-spored,
paraphyses present.

TLC (ZP17693): lobaric acid, aliphatic unknowns (?contamination);
thallus Pd-, UV+ glaucous white.



Punctelia
subrudecta
Pycnora
sorophora

Pyrenula nitida

Pyrenula nitidella
Ramalina
farinacea
Ramalina
fastigiata
Ramalina
pollinaria
Ramonia
chrysophaea
Rebentischia
massalongii

Rhagadostoma
sp.

Rinodina
degeliana

Rinodina exigua

Rinodina freyi

Rinodina pyrina
Schismatomma
decolorans
Schismatomma
pericleum

Scoliciosporum
chlorococcum

Scoliciosporum
sarothamni

AC, CB, FA, QU, SAL,
Juglans (usually
twigs), Euonymus
Wood (QU)

CB

CB, (rarely FA)
AC, FA, SAL (often
twigs)

FA

FA, POP

CB (wood in hollow

trunk)

AC, CB, POP

AC

AC, FA, TIL

CB

POP, QU twigs
FA (twigs), wood
CB, FA, QU, TIL

FA

wood

AC, AG, CB, FA,
POP, QU, TIL (twigs),
wood

P

FB, JM, ZP

JM, JV, MK, NS

MK, NS
P

ZP(3)

BC, JV(3), NS
IM, 3V, ZP

JV

MK, ZP
BC, PC

FB, JS, IM(3), JV11347,
MK(2), PC(3), ZP(2)

NE)

PC(2), ZP

IM, MK(2), ZP(2)

Real Pyrenula nitidella (with narrower spores) is rare, but young
specimens of P. nitida (resembling the former taxon) are common.

Perithecia vertically compressed with wall cracked into polygons,
carbonized, thick, developed also below hymenium; ascospores 35-50
x 10-15 pym, 1-septate, colourless; often grows together with Lecania
croatica (lichenicolous?).

Ascospore sizes in MK specimen fit better R. septentrionalis, but
distinguishing between these taxa is not clear to us.

Rarely fertile; usually as C+ red sorediate crust



Steinia geophana wood

Strangospora
pinicola/
moriformis
Strigula affinis

Strigula sp.
Taeniolella
punctata
Taeniolella sp.
Thelenella
vezdae

Thelocarpon
intermediellum
Trapeliopsis
flexuosa
Trapeliopsis
glaucolepidea
Trapeliopsis
granulosa
Tremella
christiansenii

Trichonectria hirta

Usnea hirta

Usnea substerilis

Verrucaria cf.
viridigrana
Vezdaea cf.
retigera

wood
AC

AC, ULM

Graphis scripta
Pertusaria leioplaca

AC, FA, TIL

wood

wood

wood

wood

Physcia stellaris
(thallus)

Placynthiella icmalea

FA (twigs), Euonymus,
dry wood

QU
AC, QU, ULM

QU, SAL (wood and
bryophytes)

IV, ZP(4)

NS, PC
ZP(2)

BC(2), ZP

JV, MK
MK, NS

IM(2), IV, ZP

M, zP
PC
IM, IS
PC
MK

MK

JV
IM
JM, JV(4), PC(3), ZP(2)

ZP(3)

In two samples of ZP, apothecia are accomponied with tiny
synnematous anamorphic stage (cf. Graphium aphtosae ); perhaps
not previously reported for the species.

We suggest S. pinicola and S. moriformis being synonyms;
transitional forms are commonly collected.

Thallus pale green-brown, inconspicuous, with Trentepohlia;
perithecia partly immersed, < 0.2 mm diam; wall brown-olive, K-; asci
c. 70-80 x 8-12 um; paraphysoids 2 um wide, non-branched;
ascospores 3-septate, 16-26 x 5-7 um, slightly constricted at septa;
pycnidia numerous, <0.1 mm diam; conidia (0-)1-septate, 13-20 x 1.5-
3 um, streight to slightly curved, without distinct gelatinose
appendages. Perhaps undescribed taxon. ZP specimen contains
pycnidia only.

Usually with perithecia but occassionally in anamorphic stage.

Including "Trapeliopsis percrenata" morphotype

Galls and probasidia as on Fig. 25 (galls) and Fig. 26 (probasidia) in
Diederich (1996)

Perithecia pink-orange, with hairs, ascospores transversely septate,
with obtuse ends, 105x6, 92x6, 85x7.5, 71x6.5 um

TLC: usnic acid, murolic acid

The thallus quite variably developed. Internal structure of perithecia
approaching both V. viridigrana and V. bryoctona.

Only goniocysts present with blunt spines ca 2um long.



Violella fucata

Xanthoria
parietina
Xanthoria
polycarpa
Xanthoriicola
physciae

dry wood

AC, CB, FA, POP,
QU, SAL, TIL, Juglans
(twigs), Crataegus,
Euonymus,
Sambucus, ULM

PYRUS, QU (twigs)

Xanthoria parietina

MK

ZP

MK

C-, K+ yellowish, Pd+ red.



Vondrak et al. 2016. Methods for obtaining more complete
species lists in surveys of lichen biodiversity. — Nordic
Journal of Botany 34: 619-626.

Supplementary material Appendix 2, Table A2.
Selected characteristics of epiphytic lichen diversity in
whole studied territory (y—diversity). % from all lichen
species in the list are in brackets.

Substrate

substrate nr of species nr of specialists
Acer campestre 84 (39%) 6 (2.8%)
Carpinus betulus 91 (42%) 17 (7.9%)
Fraxinus angustifolia 93 (43%) 7 (3.2%)
Quercus robur 92 (43%) 10 (4.6%)
Salix alba / fragilis 35 (16%) 1 (0.5%)
Tilia 57 (26%) 1 (0.5%)
Ulmus minor / laevis 39 (18%) 1 (0.5%)
wet wood 24 (11%) 15 (6.9%)
dry wood 54 (25%) 24 (11.1%)
twigs (canopy) 52 (24%) 24 (11.1%)
tree bases not calc. 6 (2.8%)

Growth forms

microlichens
fruticose foliose (lichen crusts)
17 (8%) 35 (17%) 159 (75%)

Abundance in the studied territory

recorded on one site recorded on 2-3 recorded on more
only sites than 3 sites
48 (22%) 70 (33%) 94 (45%)



Vondrék et al. 2016. Methods for obtaining more complete species lists in surveys of lichen biodiversity. -— Nordic Journal of
Botany 34: 619-626.

Supplementary material Appendix 3, Table A3. Basic data, including number of recorded lichen
species, from 34 central European old—growth woodland inventories.

median
forest type (country species altitude
abbreviation) locality (nr on fig. 1A) nr (m) area (ha) source

floodplain (UKR) Otok, Mukachevo (1) 161 190 350 our unpublished data
floodplain (SK) Horny les (2) 101 140 85 our unpublished data
floodplain (C2) Libicky luh (3) 70 200 446 our unpublished data
oak-horn beam (CZ) Udoli Oslavy a Chvojnice (4) 130 350 261 J. Soun (unpublished)
oak-horn beam (C2) Hluboka n Vitavou (5) 81 400 10 our unpublished data
beech-fir (SK) Stuzica (6) 230 970 630 Vondrak et al. 2015
beech-fir (C2) zofin (7) 223 780 98 Malic¢ek & Palice 2013

Kondratyuk et al. 1998,
beech-fir (UKR) Stuzhitsia (8) 218 850 2492 Kondratyuk & Coppins 2000
beech-fir (UKR) Ugolka (9) 197 880 10380 Dymytrova et al. 2013
beech-spruce-fir (CZ) Hraniénik (10) 188 1150 165 our unpublished data
beech-fir (CZ) Boubin (11) 140 1040 56 E. Budéjcka (unpublished)
beech-fir (A) Neuwald (12) 133 950 1 Hafellner & Komposch 2007
beech (Cz) Cerchov (13) 106 900 170 O. Peksa (unpublished) O.
beech (C2) Chejlava (14) 90 580 12 Peksa (unpublished)
beech-fir (C2) Razula (15) 90 785 23 our unpublished data
beech-fir (SLO) Rajhenavski Rog (16) 87 885 50 Bilovitz et al. 2011
beech-fir (A) Luxensteinwand (17) 85 850 30 Malicek et al. 2013
beech (C2) Certtiv mlyn (18) 7 1070 50 our unpublished data
beech-fir (C2) Salajka (19) 57 765 18 our unpublished data
beech-fir (C2) Hojna voda (20) 67 840 9 Malicek et al. 2013
beech (C2) Jizerskohorske buciny (21) 40 740 952 our unpublished data
beech (CZ) Karlovské buciny (22) 30 440 42 our unpublished data
mixed on scree (SK) Ciganka (23) 148 700 40 Guttova & Palice 2004
mixed on scree (SK) Hrdzava (24) 104 860 357 Guttova & Palice 1999
mixed on scree (SK) Javornikova dolina (25) 95 790 170 Guttova & Palice 2002
mixed on scree (CZ) Javofina (26) 77 750 160 our unpublished data
mixed on scree (CZ) Ve studeném (27) 64 375 32 our unpublished data
spruce (CZ) Trojmezna (28) 147 1275 588 our unpublished data
spruce (SK) Fabova hola (29) 114 1380 260 Guttové et al. 2012
spruce (CZ) Knéhyné (30) 64 1130 100 our unpublished data
spruce (CZ) Boubin - top (31) 58 1280 100 our unpublished data
spruce (DE) Reschbach Klause (32) 58 1140 50 our unpublished data
peat-bog pine (CZ) Cervené blato (33) 62 470 330 our unpublished data
peat-bog spruce, pine (CZ) Raselinisté Jizery (34) 52 850 153 Mali¢ek & Vondrak 2014



	vondrak et al2016a
	vondrak et al2016b
	vondrak et al2016c
	Table 2

	vondrak et al2016d
	List1

	vondrak et al2016e
	List1




