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Punctelia borreri - egy uj kéreglakdé zuzméfaj Magyarorszagon

Osszefoglalas - Dolgozatunkban a Punctelia borreri (Sm.) Krog magyarorszagi elékeriilésérsl adunk
hirt. A faj a Punctelia-taxonokra iranyulé terepi kutatdsaink soran keriilt el6 a Dunantuli-
kozéphegységben. A faj elsé két megfigyelésére alapozva céliranyos vizsgalatokat folytattunk
Magyarorszag kozéphegységi tajain, amelynek eredményeképp a Bakonybdl 6t, a Balaton-felvidékrol
kettd és a Vértesbdl egy lel6helyrdl sikeriilt igazolni jelenlétét. Telepeit kiilonleges mikroklimatikus
adottsagokkal bir6 mikroéléhelyeken talaltuk meg (szurdokerdék lombkoronaszintje, szubmediterran
molyhos tolgyesek). A Nyugat-Eurdpaban - a faj szamdara optimalisabb éghajlati adottsagu tajakon -
terjed6 P. borreri hazankban ritka specialista. Erre alapozva feltételezziik, hogy ezek areahataron
talalhato szérvanyos el6forduldsok.

Kulcsszavak: areaperem, atlanti-mediterran, mikroklimazug, Parmeliaceae, szurdokerdd

Summary - We report on the first records of Punctelia borreri (Sm.) Krog from Hungary. The species
was found in the Transdanubian Mountains during field surveys targeting Punctelia taxa. Based on the
first two localities, we conducted a systematic survey in the mid-mountain ranges of the country, which
confirmed the species’ presence at five sites in the Bakony Mountains, two in the Balaton Uplands, and
one in the Vértes Mountains. The occurrences were found in microhabitats with unique microclimatic
conditions (the canopy of ravine forests, sub-Mediterranean oak forests). While P. borreri is expanding
its range in Western Europe under highly favourable oceanic climatic conditions, it remains a rare,
specialist element in Hungary. Consequently, these occurrences are inferred to be near the margins of
the species' distribution range.

Keywords: area margin, Atlantic-Mediterranean, microclimatic niche, Parmeliaceae, ravine forests

Introduction

The genus Punctelia belongs to the family Parmeliaceae and was segregated from the genus
Parmelia (KROG 1982). It was named after the characteristic punctiform pseudocyphellae of
the foliose thalli. Approximately 45 species of the genus are known worldwide, with a
distribution primarily in the Neotropics and Africa (NIMIS & MARTELLOS 2020).

Until recently, the only species of the genus Punctelia, Punctelia subrudecta (Nyl.) Krog,
had been reliably reported in Hungary (HAWKSWORTH et al. 2008, LOK0OS & FARKAS 2009) out
of the eight species documented in Europe (SzZYMCZYK et al. 2015, LAJBLOVA & MALICEK 2024,
GARRIDO-BENAVENT et al. 2025). The occurrence of Punctelia stictica (Duby) Krog, marked as
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dubius in Hungary by HAWKSWORTH et al. (2008, 2011) and LOKOS & FARKAS (2009), refers to a
record from Matraszentimre (KISZELYNE 1983) that lacks a voucher specimen.

In 2022, we collected the first correctly identified specimens of Punctelia jeckeri (Roum.)
Kalb from the Balaton Uplands. During systematic field surveys of this previously overlooked
species (HUVOS-RECSI & BAUER 2026), we discovered a third species of the genus, Punctelia
borreri (Sm.) Krog, in September 2025. In this paper, we summarize our current knowledge
regarding the occurrence of this species in Hungary.

Punctelia borreri exhibits a temperate Atlantic-Mediterranean distribution (WIRTH et al.
2013). It occurs predominantly in Western and Central Europe. From among the
neighbouring countries, the species has been reported from Austria, Croatia, Romania,
Serbia, Slovakia, Slovenia, Ukraine (HAWKSWORTH et al. 2008, 2011, GBIF Secretariat 2023).

The European Punctelia species show low chemical variability (KUKWA & MOTIEJONAITE
2012), and morphological differences correlate well with genetic differences (LENDEMER &
HODKINSON 2010). Although the species reported from Europe can be reliably distinguished
based on thallus morphology and spot tests (HALE 1965), microcrystal tests ensure accurate
identification. Microcrystal tests are particularly suitable for identifying gyrophoric acid and
lecanoric acid, which are more difficult to distinguish by TLC (ORANGE et al. 2010).

Material and Methods

The identification of the species was based on the online keys published in ITALIC, the
Information System of the Italian Lichens, version 8.0 (see NIMIS & MARTELLOS 2020),
accessed between 28 September 2025 and 25 March 2026, as well as on WIRTH et al. (2013),
WIRTH & KIRSCHBAUM (2023), LAJBLOVA & MALICEK (2024).

Chemical spot tests and microcrystallization were performed according to standard
protocols (ORANGE et al. 2010). Thalli were examined under a Nikon C-PS stereomicroscope,
and microcrystallization test results were observed with a BTC BIM 516T LED compound
microscope.

Taxonomic nomenclature follows Index Fungorum (2021), MycoBank (ROBERT et al.
2018).

Photographs documenting specimen features were taken with a Nikon D800 camera
equipped with an AF-S Micro Nikkor 105 mm f/2.8G ED lens.

Geographic coordinates of sampling sites were recorded with a GPS device (Mobile
Mapper 60 - Spectra Geospatial). Locality names correspond to those used in tourist maps
and 1:10.000-scale topographic maps. The distribution map of Hungary was prepared using
QGIS 2.18 (QGIS Development Team 2018), applying a 5 x 6 km grid system based on the
Central European floristic mapping scheme (NIKLFELD 1971).

The enumeration of the data follows the regional classification system of Hungary
proposed by DOVENYI (2010). All collected material is deposited in the BP collection
(Hungarian Natural History Museum, Budapest).

The field survey was designed based on the vegetation characteristics of the first two
localities, taking into account the ecological requirements of the species (WIRTH 2010) and
its European distribution pattern. We carried out targeted surveys in some of the middle
mountainous ranges of the country, focused on similar habitats, at the following twenty sites
(Appendix el). During the field mapping of P. jeckeri, however, we visited numerous
additional sites with suitable habitats in Transdanubia and the Northern Hungarian
Mountains; therefore, the actual number of sampling sites was considerably higher than that
reported here. We specifically surveyed the occurrence of Punctelia species over 77 CEU grid
cells (Appendix e3), covering a wide range of habitat types. In each forest stand, we
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examined tree trunks, fallen branches originating from the canopy, the crowns of
windthrown trees, and log piles. The survey consisted of a 3-4 km transect within the study
area, conducted primarily along forestry roads and hiking trails, complemented by a 2-3-
hour targeted search for Punctelia species.

In addition to field data collection, we also examined specimens of the genus Punctelia
collected in Hungary at the BP.

Punctelia borreri (Sm.) Krog
Nordic J. Bot. 2(3): 291 (1982)

Main morphological characteristics. Thallus foliose, 5-10 cm in diameter, rosette-forming.
Lobes rounded, 5-10 mm wide, ascending on margins. Upper surface grey, with numerous
punctiform white pseudocyphellae; lobes sometimes pruinose (Fig. el). Soralia mainly
laminal and white. Lower surface black, dark brown at the margins (Fig. e2). Apothecia rare,
lecanorine type. Pycnidia black; conidia short-filiform, 5-7 x 1 um. Upper cortex with
atranorin, chloroatranorin; medulla: gyrophoric acid, fatty acids (WIRTH et al. 2013, WIRTH &
KIRSCHBAUM 2023, Nimis 2025, lichenportal.org).

Spot tests. Upper cortex: K+ yellow, C-, KC-, P- or P+ faintly yellow. Medulla and soralia: K-,
C+ pink, KC+ red, P-, UV- (N1mis 2025).

Habitat. A corticolous species, occurring mainly on deciduous trees.

A Hungarian-language identification key for the Punctelia species recorded in the country
so far is provided in Appendix e2, adapted from European identification keys (LENDEMER &
HODKINSON 2010, WIRTH et al. 2013, NIMIS & MARTELLOS 2020, WIRTH & KIRSCHBAUM 2023,
LAJBLOVA & MALICEK 2024) and from our own experiences.

Results

In September 2025, we collected specimens of a Punctelia species new to Hungary, P. borreri,
in the Bakony Mountains, near Harskut, in the Esztergali-volgy. Subsequently, in 2026, we
found it at three additional sites within the Esztergali-volgy and its side valleys (Fig. e3). We
also recorded P. borreri in the Balaton Uplands, near the settlement of Hidegkt, in February
2026, followed by further occurrences in the Bakony (Isztimér: Burok-vélgy), in the Vértes
Mountains (Csdkberény: Kékapu-volgy), and a second site in the Balaton Uplands (Asz6f6:
Oreg-hegy) (Fig. 1). With these records, the number of collection sites increased to 8 (Table
1). The species occurred with low abundance at the Hungarian sites; in some cases, only
small thalli of 1-1.5 cm in diameter were found. At the sites where P. borreri specimens were
collected, individuals of two other Punctelia species (P. subrudecta and P. jeckeri) were also
present almost without exception.

Punctelia borreri is macroscopically most similar to P. subrudecta. However, based on our
observations, the black lower surface of the thallus and the pruinosity of the upper surface of
the lobes clearly distinguish it from the latter. In P. subrudecta, the lower surface of the
thallus ranges from light brown to darker brownish shades. All collected P. borreri specimens
exhibited a pruinose thallus surface extending beyond the lobe margins, whereas P.
subrudecta specimens never did. They also differ in their chemical composition, as P.
subrudecta contains lecanoric acid, whereas P. borreri contains gyrophoric acid (HALE 1965).
We confirmed the presence of gyrophoric acid in the collected P. borreri specimens from
each locality using microcrystal tests with GE solvent (Fig. e4a, Fig. e4b).
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Fig. 1 Mapped occurrences of Punctelia borreri in Hungary.
1. abra A Punctelia borreri magyarorszagi el6forduldsainak térképe.

Table 1 Punctelia borreri material examined from Hungary
1. tiblazat A Magyarorszagrol vizsgalt Punctelia borreri mintak

Locality Specimen ID CEU grid
Collector Date (Settlement: locality) Subtrate (BP) NF.
Balaton Uplands

A. Hiivos-Récsi, Hidegkut: Zsellér-hegy, Quercus HNHM-LIC

N. Bauer 21.02.2026 Kalvaria pubescens 006010 8774.2
P fex B Quercus HNHM-LIC

A. Hiivos-Récsi  12.06.2026 Asz6f6: Oreg-hegy pubescens 006067 9072.4

Bakony Mts

N . Fagus HNHM-LIC

N. Bauer 04.04.2026 Isztimér: Burok-volgy sylvatica 006030 8774.2
P (s Fraxinus HNHM-LIC

N. Bauer 06.09.2025 Harskut: Esztergali-volgy excelsior 006014 8872.2
A. Huvos-Récsi, P e Fraxinus HNHM-LIC

N. Bauer 14.03.2026 Veszprém: Esztergali-volgy excelsior 006015 8873.1
A. Hiivos-Récsi, Veszprém: Esztergali-volgy, Fraxinus HNHM-LIC

N. Bauer 14.03.2026 Esztergali-kut alatt excelsior 006016 8873.1
A. Hiivos-Récsi, (. ox . Cerasus HNHM-LIC

N. Bauer 14.03.2026 Veszprém: Sandor-arok avium 006017 8872.2

Vértes Mts

. PR i Fraxinus HNHM-LIC

N. Bauer 25.03.2026 Csakberény: Kékapu-volgy excelsior 006066 8675.2
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The species was recorded in the canopy of closed deciduous ravine forests, whereas in
the more open oak forests characterized by higher light availability, it occurred as an
epiphyte on bark. We collected P. borreri from Fraxinus excelsior L., Fagus sylvatica L., Prunus
avium (L.) L., and Quercus pubescens Willd. The observed associated foliose and fruticose
lichens included the following species (for species with fewer occurrence records, we also
provide the locality): Candellaria concolor (Dicks.) Stein, Flavoparmelia caperata (L.) Hale,
Hypogymnia physodes (L.) Nyl, Hypogymnia tubulosa (Schaer.) Hav., Melanohalea
exasperulata (Nyl.) O. Blanco, A. Crespo, Divakar, Essl.,, D. Hawksw. & Lumbsch, Melanohalea
subaurifera (Nyl.) O. Blanco, A. Crespo, Divakar, Essl, D. Hawksw. & Lumbsch, Parmelia
tiliacea (Hoffm.) Hale, Parmelia sulcata Taylor, Parmotrema perlatum (Huds.) M. Choisy,
Phaeophyscia hirsuta (Mereschk.) Essl. [Veszprém: Sandor-arok], Phaeophyscia orbicularis
(Neck.) Moberg, Physconia detersa (Nyl.) Poelt, Physconia entheroxantha (Nyl.) Poelt
[Harskut: Esztergali-volgy], Physconia grisea (Lam.) Poelt subsp. grisea, Physconia perisidiosa
(Erichsen) Moberg [Isztimér: Burok-volgy], Physcia adscendens H. Olivier, Physcia tenella
(Scop.) DC, Punctelia jeckeri, Punctelia subrudecta, Ramalina cf. farinacea (L.) Ach., Ramalina
cf. fastigiata (Pers.) Ach.

A thorough revision of the BP Herbarium confirmed that no historical specimens of this
species had been previously collected from Hungary.

Discussion

Based on our field observations and targeted surveys of Punctelia species, Punctelia borreri
appears to represent a considerably rarer taxon in Hungary than both P. subrudecta and P.
jeckeri. The latter was discovered only a few years ago and was recently mapped (HUVOS-
RECSI & BAUER 2026). The rarity of the species presented here is inferred from the results of
our systematic sampling focusing on Punctelia species, conducted across more than one
hundred forest stands in Hungary. Within the surveyed plots, P. subrudecta and P. jeckeri
proved to be substantially more frequent (Appendix el).

Until now, relatively little is known about the habitat preferences of P. borreri in Hungary.
A noteworthy advance in our knowledge of the species was achieved through a focused field
survey initiated following the discovery of the first two records, which led to the
identification of three additional localities. The majority of the confirmed occurrences of P.
borreri have been recorded from ravine forests in the Transdanubian Mountains, accounting
for six of the eight observations currently known. Although this pattern might suggest a
methodological bias associated with the sampling effort, this explanation appears unlikely, as
targeted surveys of Punctelia species conducted over the past four years in more than one
hundred forest stands, representing a wide range of forest types from xerothermic open oak
woodlands to montane beech forests, failed to detect P. borreri.

Among the recorded occurrences of P. borreri, we have two records originating from
microhabitats of pubescent oak forest, where the colonies were accessible within the mid-
stem zone (Hidegkat and Asz6f6 localities). All other records were collected from higher
strata of the trees, specifically from the canopy layer, sampled from fallen branches and
trees. This pattern may be associated with the species’ light requirements, as ravine forest
habitats on rocky valley bottoms represent closed, light-limited environments within the
forest interior (POcs 1981). In such closed mesophilous forests, adequate light availability for
the establishment of light-demanding foliose lichens may occur predominantly within the
canopy layer.

Out of the 20 investigated valleys, the three sampling sites that yielded positive records
(Esztergali-volgy, Burok-volgy, and Kékapu-volgy) exhibit considerable similarity in terms of
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geological and geomorphological characteristics. All three valleys are situated in the central
part of the Transdanubian Mountains, are predominantly underlain by Triassic dolomite
bedrock, and display a NW-SE valley orientation. These shared features are also reflected in
the present-day vegetation patterns of the valleys, suggesting potential similarities in their
vegetation history. Particularly noteworthy is the fact that P. borreri was recorded in the
upper third of all three ravines, in valley sections where the otherwise steep, rock-walled
dolomite ravines are less deeply incised, and where canopy light conditions are presumably
more favourable. We do not propose that the occurrence of a corticolous foliose lichen
species is directly determined by the bedrock composition or geomorphological
characteristics of its habitat. At the same time, these factors, which play a fundamental role
in shaping landscape development and vegetation structure, undoubtedly influence the
ecological properties and microhabitat conditions of a given area. It appears to us that, for
the Atlantic-Mediterranean P. borreri, the canopy level of the ravine forests in the
Transdanubian Mountains is one of the species’ suitable habitats, where light and humidity
conditions may be appropriate. The other two reported occurrences (Asz6f6, Hidegkut) were
found in pubescent oak forests of the Balaton Uplands, which have strong sub-
Mediterranean characteristics. It seems that the species is also able to find suitable niches for
colonisation in the well-lit forests around Lake Balaton. The unique mesoclimatic conditions
of this region are also reflected in the distribution patterns of numerous sub-Mediterranean
species of vascular flora (FEKETE 1964).

In order to achieve a broader, supraregional understanding of the distribution of P.
borreri in Hungary, our investigations were extended to several ravines with comparable
vegetation characteristics situated within the limestone and dolomite regions of the North
Hungarian Mountains. Thus far, P. borreri has not been detected in these areas. Nevertheless,
one of the most unexpected outcomes of the field surveys was that, within the investigated
parts of the Biikk Mountains and the Aggtelek Karst, the other two corticolous Punctelia
species also proved to be substantially rarer than in the Transdanubian Mountains. During
the few hours allocated to the examination of a given locality, markedly fewer thalli were
encountered than at the Transdanubian sampling sites. A similar decline in the frequency of
Punctelia species can already be observed in the eastern part of the Transdanubian
Mountains, particularly in the Pilis Mountains. We assume that climatic factors may underlie
this pattern, as the gradual increase in continentality toward the eastern regions of the
Hungarian middle mountain ranges is a well-established phenomenon (BIHARI et al. 2009,
BoRHIDI 2009), supported by phytogeographical evidence (ZOLYoMI 1964, ZOLYOMI & FEKETE
1994) and reflected in the distribution patterns of numerous plant species (ZOLYOMI & FEKETE
1994, FEKETE et al. 2014). The same process is likely responsible for the eastward decline of
several Atlantic and Atlantic-Mediterranean floristic elements at the national scale (Pocs
1981, BoRHIDI et al. 2012), a pattern that is likewise apparent in the Hungarian distribution of
P. jeckeri.

At the current stage of knowledge, P. borreri can be considered a genuinely rare species in
Hungary. The discovery of a lichen species previously unrecorded from a country may
suggest recent range expansion, potentially associated with climate change or shifts in
atmospheric pollution levels. Such processes have been documented for P. borreri in
Atlantic-influenced regions of Europe (Kaplan Z. 2017). Furthermore, studies conducted in
Germany have demonstrated that the frequency of Atlantic-Mediterranean species, including
Punctelia species, increased continuously within the investigated area over a 13-year period,
a pattern considered to be at least partly related to climate change (STAPPER & JOHN 2015).
Comparable trends have also been reported from the Netherlands (VAN HERK et al. 2002). In
addition, an increase in the number of known localities has been observed in Germany,
particularly in climatically warmer regions (STORDEUR et al. 2015).
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However, it should be noted that P. borreri likely occurs at the margin of its distribution
range in Hungary. A similar pattern has recently been documented for P. jeckeri, which has
been recorded from approximately a hundred localities (HUVOS-RECSI & BAUER 2026). We
believe that the distributions of both species may be limited by increasing continentality. As
a consequence, their occurrence is expected to remain infrequent in regions characterized by
unfavourable macroclimatic conditions, where suitable habitats may be confined to isolated
microclimatic refugia.

At present, it is not possible to determine whether either of the newly recorded Punctelia
species is currently expanding its range in Hungary, as historical information on their
occurrence within the country is insufficient. This lack of data is illustrated by the holdings of
the BP Herbarium, which contain only eight Punctelia specimens collected between 1970 and
the recent collections made by the present authors.

The discovery of Punctelia species newly recorded from Hungary and the documentation
of their occurrences underscore the importance of systematically designed field surveys. To
further elucidate the distribution patterns of these species in Hungary, additional studies
have been planned.
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Fig. e2 Lower surface of a Punctelia borreri thallus (detail). (Veszprém: Esztergali-volgy) HNHM-LIC
006015. Photo: N. Bauer

e2. abra Punctelia borreri példany (HNHM-LIC 006015) teleprészletének fondka (Veszprém:
Esztergali-volgy). Fot6: Bauer N.

Fig. e3 The bluish grey thallus of Punctelia borreri (right) and the yellowish green thallus of
Flavoparmelia caperata (top left) on the branch of Fraxinus excelsior, in the Esztergali-volgy
(14.03.2026.). Photo: N. Bauer

e3. abra A Punctelia borreri kékessziirke telepe (jobbra) és a Flavoparmelia caperata sargaszold telepe
(balra, fent) az Esztergali-volgyben magas koris agon (2026.03.14.). Fot6: Bauer N.

Fig. e4a Gyrophoric acid crystals from a Punctelia borreri specimen in GE solvent (Csakberény:
Kékapu-volgy). Photo: A. Hiivos-Récsi

e4.a abra Giroforasav kristalyok GE old6szerben, Punctelia borreri példanybél (Csakberény: K6kapu-
volgy). Fot6: Hiivos-Récsi A.

Fig. e4b Lecanoric acid crystals from a Punctelia subrudecta specimen in GE solvent (Farkasgyepi:
Koves-patak volgye). Photo: A. Hiivos-Récsi

e4.b abra: Lekanorasav kristalyok GE oldészerben, Punctelia subrudecta példanybol (Farkasgyepii:
Koves-patak volgye). Fot6: Hiivos-Récsi A.
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taxonok el6fordulasai.

Appendix e2 Identification key to the Punctelia species recorded so far in Hungary.

e2. fiiggelék Hatarozdkulcs a Magyarorszagon eddig kimutatott Punctelia-fajokhoz.

Appendix e3 CEU grid cells surveyed and localities visited during the mapping of Punctelia species,
between 2022 and June 2026.
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és a vizsgalt lelGhelyek.
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Fig. e3 The bluish grey thallus of Punctelia borreri (right) and the yellowish green thallus of Flavoparmelia caperata
(top left) on the branch of Fraxinus excelsior, in the Esztergali-volgy (14.03.2026.). Photo: N. Bauer
e3. abra A Punctelia borreri kékessziirke telepe (jobbra) és a Flavoparmelia caperata sargaszold telepe (balra, fent) az
Esztergali-volgyben magas kdris agon (2026.03.14.). Fot6: Bauer N.
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50um 50pum
Fig. e4a Gyrophoric acid crystals from a Punctelia Fig. e4b Lecanoric acid crystals from a Punctelia
borreri specimen in GE solvent (Csakberény: Kékapu- subrudecta specimen in GE solvent (Farkasgyep(i:
volgy). Photo: A. Hivos-Récsi Koves-patak volgye). Photo: A. Hiivos-Récsi
e4.a abra Giroforasav kristalyok GE oldészerben, e4.b abra: Lekanorasav kristilyok GE olddszerben,
Punctelia borreri példanybél (Csakberény: Kékapu- Punctelia subrudecta példanybdl (Farkasgyepi: Kéves-
volgy). Foté: Hiivos-Récsi A. patak volgye). Fot6: Hiivos-Récsi A.
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Appendix el Investigated localities and recorded occurrences of Punctelia taxa
during the mapping of Punctelia borreri
el. fiiggelék A Punctelia borreri térképezése soran vizsgalt lelGhelyek és a kimutatott Punctelia-taxonok eléfordulasai

Date Studied site [Locality (Settlement)] EEU grid P. borreri P. jeckeri P. subrudecta
Balaton Uplands

21.02.2026 Zsellér-hegy, Kalvaria (Hidegkut) 8973.3 1 1 1

20.03.2026 Koloska-volgy (Balatonfiired) 9073.1 0 1 1

12.06.2026 Asz6f6: Oreg-hegy 9072.4 1 0 1
Bakony Mts

06.09.2025 Esztergali-volgy (Harskut) 8873.1 1 0 1

14.03.2026 iitgféﬁi"ﬁlgy (Harskdt, Marks, — ggo3 4 1 1 1

14.03.2026 Esztergali-volgy (Veszprém) 8872.2 1 1

28.03.2026 Koves-arok, Holl6-kut-volgye (Ajka)  8971.2 0 1 1

23.04.2026 Mina-volgy (Nagyvazsony) 8972.3 0 0 1

19.04.2026 Cuha-volgy (Bakonyszentlaszd) 8672.2 0 1 1

10.04.2026 Malom-volgy (Eplény, Hajméaskér) 8773.4 0 1 1

21.03.2026 Koves-patak volgye (Farkasgyepii) 8871.2 0 1 1

27.03.2026 Séd-volgy (Veszprém) 8873.3 0 0 1

04.04.2026 Burok-volgy (Isztimér) 8774.2 1 1 1

21.03.2026 Csalanos-volgy (Kisléd) 8871.4 0 1 1

14.04.2026 Gella-volgy (Szentgal) 8772.3 0 1 1

23.04.2026 Var-volgy (Varpalota) 8774.4 0 1 1

Keszthely Mts

11.04.2026 Biuidoskuti-volgy (Vallus) 9270.1 0 1 1
Vértes Mts

25.03.2026 '(%Sliﬁ’)‘ér"e‘ﬁ%’ » Meszes-volgy 8675.2 1 1 1

31.30.2026 Fani-volgy (Gant-Vérteskozma) 8576.2 0 1 1

Pilis Mts

25.03.2026 Vaskapu-volgy (Pilisszentkereszt) 8279.3 0 1 0
Mecsek Mts

02.04.2026 Eglgé(sl;‘gil%;rigjp6ksze“tlészmi' 9876.1 0 1 1

03.04.2026 Boldogasszony-volgy (Cserkut) 9974.2 0 1 1

Aggtelek Mts
07.03.2026 Baradla-volgy (Aggtelek) 7588.2 0 1 1
Biikk Mts
osans  TwmbdomGiees o !
02.05.2026 Ablakoské-volgy (Nagyvisny6) 7988.2 0 0 0
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Appendix e2 Identification key to the Punctelia species recorded so far in Hungary
e2. fiiggelék Hatarozokulcs a Magyarorszagon eddig kimutatott Punctelia-fajokhoz

1.a A telep fondka krémszinfitl sdtétebb barndig; bélréteg C+ vorods (lekanorasav tartalmu) 2

I.b. A telep fondka a széleken sotétbarna, kozépen fekete; bélréteg C+ rozsaszin (giroforasav
tartalmmu) 3

2.a A telep sziirke drnyalatt, a lebenyek széle fényes, nem pruindzus; a szorédiumok féleg a lebenyek
felszinén helyezkednek el; konidium: horog alakt (unciform), 4-5 x c. 1 um; féként fakérgen
Punctelia subrudecta (Nyl.) Krog

2.b A telep zoldes arnyalati, a lebenyek széle legalabb néhol pruindzus; a szorédiumok féleg a lebenyek
szélén helyezkednek el; konidium: horog alakli (unciform), rovid fonalas (filiform), 3-5 x ¢. 1 um;
lombhullaté fak kérgén Punctelia jeckeri (Roum.) Kalb

3. A telep sziirke, sziirkéskék darnyalati, a lebenyek gyakran nagyobb felilleten pruindzusak: a
szorédiumok a telep felliletén szdmosak; konidium: révid fonalas (filiform), 5-7 x 1 pm; lombhullato
fak kérgén Punctelia borreri (Sm.) Krog

Appendix e3 CEU grid cells surveyed and localities visited during the mapping of Punctelia species,
between 2022 and June 2026
e3. fiiggelék 2022 és 2026 junius kozott Punctelia-fajok térképezése soran felkeresett CEU kvadratok
és a vizsgalt lelhelyek

CEU grid Nr.  Studied sites

7588.2 Aggtelek: Baradla-volgy

7988.2 Nagyvisnyd: Ablakoskd-volgy

7989.3 Biikkzsérc, Répashuta: Pazsag-volgy, Hor-volgy, Csinya-volgy
8092.3 Tiszadjvaros: Tiszasziget

8265.4 Fert6rakos: Kecske-hegy; Sopron: Témalmi-domb

8274.3 Acs: Duna-part, Sz8l6hegy

8277.2 Lovasberény: Meleg-hegy

8279.3 Pilisszentkereszt: Nagy-Bodzds, Nagy-Szoplak, Vaskapu-volgy
8378.2 Piliscsaba: Tinnye-hegy, Nagy-Kopasz

8379.3 Piliscsaba: Borékas-arok

8380.2 God: Godi-sziget

8471.1 Felpéc: Sisek-domb

8476.4 Tatabanya: Csakanyospuszta

8479.1 Nagykovacsi: Nagy-Szénas

8576.1 Gant: Malom-tt; Oroszlany: Uj-legel6, Kozségi-legels; Vargesztes: Gadéz, Hideghely
8576.2 Gant-Vérteskozma: Boglari-oldal, Fani-volgy, Macskagédor
8576.4 Csakvar: Vasar-hegy

8577.3 Alcsutdoboz: Csaplari-erdd

8664.4 Bozsok: Kalapos-ké, Végh-erd6

8665.1 Cak: Gesztenyés-oldal

8672.2 Bakonyszentlaszl4: Cuha-volgy

8673.3 Bakonyszentkiraly: Cuha-volgy

8675.2 Csakberény: Kékapu-volgy, Meszes-volgy

8676.1 Gant: Horog-volgy, Kapolnapuszta

Bakonybél: Gerence-vdlgy, Szaraz-Gerence-volgy; Bakonysziics: Cser-borc, Parajos-tetd, Tonkolos-

87721 hegy; Ugod: Vords Janos-séd volgy

8772.3 Bakonybél: Hegyes-kd; Harskut: Fehérkd-arok; Szentgal: Gella-volgy
8773.4 Eplény: Malom-volgy

8774.2 Isztimér: Burok-volgy

8774.4 Véarpalota: Var-volgy

8782.1 Csévharaszt: Csévharaszti borokas

8871.2 Farkasgyepi: Kéves-patak volgye, Peres-erdd

8871.4 Kisléd: Csaldnos-volgy
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CEU grid Nr.  Studied sites

8872.1 Szentgal: Herman, K6zéps6-Hajag

8872.2 Veszprém: Esztergali-volgy

8873.1 Veszprém, Marko: Esztergali-volgy

8873.3 Veszprém: Séd-volgy

8966.4 Vasvar: Nagy-erdd

8970.3 Kaptalanfa: Nagytarkany-puszta

8971.2 Ajka: Kab-hegy, Kéves-arok, Holl6-kut-vélgye, Szerencse fel-forras; Urkut: Kab-hegy, Peres
8972.3 Nagyvazsony: Mina-volgy

8973.3 Hidegkut: Kalvaria, Recsek-hegy, Zsellér-hegy

8973.4 Alséors: Csere-hegy

8974.4 Balatonkenese: Marko-hegy

8975.2 Polgardi: Készar-hegy, Hirmas-volgy

8984.1 Nagykoéros: Nagy-erdd

9069.3 Zalaszantd: Kovacsi-erdd

9070.1 Nyirad: Als6-Nyiradi-erdd; Zalahalap: Als6-Nyiradi-erdd
9070.3 Zalahalap: Dedki-erdd, Viszl6-volgy

9070.4 Zalahalap: Herceg-tag

9072.4 Asz6f6: Oreg-hegy

9073.1 Balatonfiired: Koloska -vélgy; Csopak: Oreg-hegy

9073.3 Tihany: Apati-tet6, Apati-hegy

9162.2 Fels6szo6lnok: Harmashatar

9163.2 Szentgotthard: Huszaszi-patak volgye

9167.4 Nagykapornak: Remete-kert

9169.1 Rezi: Rezi-tetd

9169.2 Varvolgy: Laz-tetd

9170.4 Hegymagas: Szent Gyorgy-hegy

9171.1 Szentbékkalla: Veléte

9172.1 Balatonakali: Magyal

9173.2 Szantdd: Csikaszo6-erdd

9173.4 Balatonendréd: Gyugyi-erd6

9174.3 Sagvar: Malom-hegy

9268.1 Nagykapornak: Kapornaki-erdd

9270.1 Balatongyorok: Viragos-hegy; Vallus: Bidoskiti-volgy; Zalahalap: Odorogd-puszta
9272.2 Balatonszemes: Bagé-hegy

9272.3 Balatonlelle: Varszo6-erd6

9273.1 Kereki: Erzsébet-volgy

9471.3 Libickozma: Koparpuszta, Vadaskerti-erd6

9567.1 Rigyac: Szuloki-erd6

9571.1 Mesztegny6: Vad-kert

9669.2 Bohonye: Csoprondi-erdd

9670.2 Béhénye: Balogdi-erdd; Kutas: Gyétai-erd; Nagybajom: Otdshars-viztarozé koériil
9677.4 Szekszard: Sotét-volgyi erdd

9876.1 Pécsvarad: Zengd, Bodzas-volgy, Plispokszentlaszloi-volgy
9974.2 Cserkut: Boldogasszony-volgy; Kévagoszolos: Jakab-hegy
0175.2 Siklos: Tenkes
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