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Abstract: Rece nt lichenological investigations add new and noteworthy records of lichen-forming 
and lichenicolous fungi to the Aggtelek National Park, especially from the Szalonna-Karst region 
(Mt Esztramos near Bódvarákó, Mt Szár-hegy near Martonyi). Altogether 64 records of 38 spe-
cies of lichen-forming fungi and 13 species of lichenicolous fungi are presented and annotated. 
Agon imia globulifera, Lecanora compallens and Th alloidima physaroides have been reported from 
the Aggtelek National Park for the fi rst time, and all the lichenicolous fungi (Athe lia arachnoi-
dea, Bryostigma parietinarium, Bryostigma phaeophysciae, Didymocyrtis slaptonensis, Illosporiopsis 
christiansenii, Lichenochora obscuroides, Lichenoconium erodens, Lichenodiplis lecanorae, Pronectria 
robergei, Pyrenochaeta xanthoriae, Roselliniella cladoniae, Xanthoriicola physciae, Zyzygomyces phys-
ciacearum) are also new to the Aggtelek National Park.

Key words: Aggtelek National Park, biodiversity, fl oristics, Hungary, lichen-forming fungi, lichen-
icolous fungi

INTRODUCTION

Based on more than 1,500 herbarium specimens (from nine herbaria) and 
30 literature sources, a total of 308 lichen-forming fungi was recognised from the 
area of the Aggtelek National Park (Lőkös 2009). Due to the huge number of 
taxonomic and nomenclatural changes of the last decade, most of these species 
names have been already changed (e.g. Cetrelia cetrarioides were revised as Cetrelia 
monachorum by Farkas et al. (2021)). New occurrences of Absconditella lignicola 
and Gyalecta fagicola at Mt Szádvár have been published recently (Farkas et al. 
2022, 2023).

Th e Szalonna Karst surrounded by Bódvarákó, Martonyi, Perkupa, Szalonna, 
and Tornaszentandrás is a relatively small area. It is about 25 km2, ca 1/8 of the 
territory of the Aggtelek National Park. Its highest place is Mt Hármas-hegy with 
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three peaks, i.e. Mt Nagy-hegy (501 m), Mt Szár-hegy (514 m) and Mt Csengő-
tető (521 m). Most of the area is covered by deciduous forests (mainly beech, 
hornbeam, and oak). Th e bedrock, similarly to the main area of the Aggtelek 
National Park, is Middle Triassic limestone. Since it is covered by soil, you can 
fi nd rocks in a considerable amount just in a few places. Mt Esztramos (320 m) 
is the biggest rocky range in the area, which had a quarry for a long period. Th e 
limestone mining was totally abandoned in 1996.

Fig. 1. Th e abandoned quarry at the top of Mt Esztramos.

Fig. 2. Th e yard of the abandoned quarry with large patches of cryptogamic organisms.
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Th e lichen fl ora of the Szalonna Karst area – represented by only ca 100 
specimens (80 species) – is rather unknown, comparing with other parts of the 
Aggtelek National Park. Former collections by F. Fóriss and L. Lőkös concen-
trate only on a few localities near Martonyi (Éger-völgy, Martonyi kolostorrom, 
Mész-völgy, Szár-hegy). Th e lichen fl ora of Mt Esztramos was studied in detail 
by A. Kiszelyné Vámosi, publishing 49 saxicolous and terricolous lichen spe-
cies (Bakalárné Sütő et al. 1987). Unfortunately, the voucher specimens are 
not available. Some dubious records from that publication (e.g. Eiglera fl avida, 
Farnoldia jurana, Psora vallesiaca, Rhizocarpon umbilicatum, Xanthoparmelia 
somloensis) were also planned to be checked.

Recent fi eldworks were carried out in Mt Esztramos (Bódvarákó-Tornaká-
polna) and in Mt Szár-hegy (Martonyi-Szalonna) in 2023. Th e main aim of the 
latter fi eldtrip in 2023 was to check some old occurrences of the protected li-
chen species Cladonia magyarica and to fi nd lichenicolous fungi, that have not 
been treated before at all (Lőkös 2009, Révay and Gönczöl 2009, Vasas and 
Locsmándi 2009).

As a result of these recent fi eld excursions, further records of lichen-forming 
and lichenicolous fungi are added to the fl ora of the Aggtelek National Park.

MATERIAL AND METHODS

Nomenclature and taxonomy of lichen-forming and lichenicolous fungi 
follow Index Fungorum (Index Fungorum Partnership 2021) and MycoBank 
(Robert et al. 2018). Coordinates of localities were recorded by a GPS device 
(Garmin Etrex Vista C) in WGS 84. Distribution maps were prepared by QGIS 
3.28 (QGIS Development Team 2023) based on the Central European grid sys-
tem of 5 km × 6 km units (Borhidi 1984, Niklfeld 1971).

A standard HPTLC thin layer chromatographic analysis (Arup et al. 1993, 
Molnár and Farkas 2011) was carried out to check the chemical substances of 
Cladonia and Lepraria specimens. Morphological-anatomical investigations and 
spot tests (Orange et al. 2010) were carried out by standard methods using an 
Olympus SZX-7 research stereomicroscope and an Olympus CX-41 microscope. 
Microphotographs were taken by a Canon EOS 1300D camera equipped by a 
Quickphoto 3.2 soft ware.

All voucher specimens (64) are deposited in the lichen collection of the 
Hungarian Natural History Museum (BP).
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RESULTS AND DISCUSSION

List of species
Lichen-forming fungi

Absconditella lignicola Vězda et Pišút – Hungary, Borsod-Abaúj-Zemplén 
County, Tornaszentandrás, Aggtelek National Park, Szalonna Karst, top of Mt 
Esztramos, abandoned quarry, on decaying wood (Pinus sylvestris). Lat.: 48.51723° 
N, Long.: 20.75647° E, Alt.: 265 m a.s.l. Coll.: Lőkös, L., Varga, N., 23.09.2023 
[BP 97142]. – Hungary, Borsod-Abaúj-Zemplén County, Tornaszentandrás, 
Aggtelek National Park, Szalonna Karst, N side of Mt Esztramos, on decaying 
wood (Pinus sylvestris). Lat.: 48.519937° N, Long.: 20.749389° E, Alt.: 230 m a.s.l. 
Coll.: Lőkös, L., Varga, N., 23.09.2023 [BP 97143]. – Hungary, Borsod-Abaúj-
Zemplén County, Aggtelek National Park, Szalonna Karst, Martonyi, SE side of 
Mt Hármas-hegy, on decaying wood (Pinus sylvestris). Lat.: 48.47912° N, Long.: 
20.74491° E, Alt.: 360 m a.s.l. Coll.: Lőkös, L., Varga, N., 24.09.2023 [BP 97144]. 
– It has been recognised recently (Farkas and Lőkös 2021, Farkas et al. 2022), 
however, it is supposed to be common and widespread in the Aggtelek National 
Park on decaying wood (Picea and Pinus).

Acrocordia gemmata (Ach.) A. Massal. – Hungary, Borsod-Abaúj-Zemplén 
County, Tornaszentandrás, Aggtelek National Park, Szalonna Karst, N slope of 
Mt Esztramos, on bark (Tilia sp.) together with Bacidia rubella. Lat.: 48.519816° 
N, Long.: 20.750941° E, Alt.: 265 m a.s.l. Coll.: Lőkös, L., Varga, N., 23.09.2023 
[BP 97114]. – It is known from the Aggtelek National Park on various trees with 
nutrient-rich bark. It was collected only once in the Szalonna Karst near Martonyi 
Kolostorrom from Juglans bark (Fóriss, F., 1928) (Lőkös 2009).

Agonimia globulifera M. Brand et Diederich – Hungary, Borsod-Abaúj-
Zemplén County, Bódvarákó, Aggtelek National Park, Szalonna Karst, top of 
Mt Esztramos, abandoned quarry, on the thallus of Peltigera rufescens growing 
on calcareous soil. Lat.: 48.517751° N, Long.: 20.750280° E, Alt.: 308 m a.s.l. 
Coll.: Lőkös, L., Varga, N., 23.09.2023 [BP 97111]. – Almost the same local-
ity, on calcareous soil. Lat.: 48.518148° N, Long.: 20.751789° E, Alt.: 306 m 
a.s.l. Coll.: Lőkös, L., Varga, N., 23.09.2023 [BP 97119]. – New to the Aggtelek 
National Park!

Alyxoria varia (Pers.) Ertz et Tehler – Hungary, Borsod-Abaúj-Zemplén 
County, Tornaszentandrás, Aggtelek National Park, Szalonna Karst, N slope of 
Mt Esztramos, on bark (Tilia sp.). Lat.: 48.519816° N, Long.: 20.750941° E, Alt.: 
265 m a.s.l. Coll.: Lőkös, L., Varga, N., 23.09.2023 [BP 97115]. – It is rather com-
mon in the Aggtelek National Park, but three old records are known from the 
Szalonna Karst near Martonyi only (Lőkös 2009).
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Bacidia rubella (Hoff m.) A. Massal. – Hungary, Borsod-Abaúj-Zemplén 
County, Tornaszentandrás, Aggtelek National Park, Szalonna Karst, N slope of 
Mt Esztramos, on bark (Tilia sp.). Lat.: 48.519816° N, Long.: 20.750941° E, Alt.: 
265 m a.s.l. Coll.: Lőkös, L., Varga, N., 23.09.2023 [BP 97113]. – A common epi-
phytic lichen species in the Aggtelek National Park with three old records from 
the Szalonna Karst (Lőkös 2009). One of the latter was collected also at Mt 
Esztramos from Fagus sylvatica bark.

Calicium glaucellum Ach. – Hungary, Borsod-Abaúj-Zemplén County, Agg-
telek National Park, Szalonna Karst, Szalonna, S side of Mt Hármas-hegy, on 
decorticated stump. Lat.: 48.478640° N, Long.: 20.742508° E, Alt.: 395 m a.s.l. 
Coll.: Lőkös, L., Varga, N., 24.09.2023 [BP 97109]. – It is known from several lo-
calities of the Aggtelek National Park (Lőkös 2009). New to the Szalonna Karst!

Catillaria nigroclavata (Nyl.) J. Steiner – Hungary, Borsod-Abaúj-Zemplén 
County, Tornaszentandrás, Aggtelek National Park, Szalonna Karst, top of Mt 
Esztramos, abandoned quarry, on bark (Populus nigra). Lat.: 48.518724° N, Long.: 
20.751957° E, Alt.: 305 m a.s.l. Coll.: Lőkös, L., Varga, N., 23.09.2023 [BP 97129]. 
– Th is epiphytic lichen species is widespread in the country. It occurs predomi-
nantly on bark, but oft en overgrows other lichen thalli mostly on their decaying 
parts. Only two old occurrences were reported from the Aggtelek National Park 
(Lőkös 2009). New to the Szalonna Karst!

Chaenotheca xyloxena Nádv. – Hungary, Borsod-Abaúj-Zemplén County, 
Aggtelek National Park, Szalonna Karst, Szalonna, S side of Mt Hármas-hegy, 
on decorticated stump together with Calicium glaucellum. Lat.: 48.478640° N, 
Long.: 20.742508° E, Alt.: 395 m a.s.l. Coll.: Lőkös, L., Varga, N., 24.09.2023 [BP 
97110]. – Th e fi rst specimen was found at Lókosár near Aggtelek in 1991 (Lőkös 
2009). Th e recent occurrence is the second record for the Aggtelek National Park, 
and fi rst record to the Szalonna Karst.

Cladonia magyarica Vain. – Hungary, Borsod-Abaúj-Zemplén County, Bód-
varákó, Aggtelek National Park, Szalonna Karst, top of Mt Esztramos, aban-
doned quarry, on calcareous soil. Coll.: Drozd, A., 13.06.2015 [BP 97130]. – 
Hungary, Borsod-Abaúj-Zemplén County, Bódvarákó, Aggtelek National Park, 
Szalonna Karst, top of Mt Esztramos, abandoned quarry, on calcareous soil. Lat.: 
48.51580° N, Long.: 20.74976° E, Alt.: 295 m a.s.l. Coll.: Lőkös, L., Varga, N., 
23.09.2023 [BP 97134]. – Hungary, Borsod-Abaúj-Zemplén County, Tornaszent-
andrás, Aggtelek National Park, Szalonna Karst, top of Mt Esztramos, aban-
doned quarry, on calcareous soil. Lat.: 48.51826° N, Long.: 20.75140° E, Alt.: 305 
m a.s.l. Coll.: Lőkös, L., Varga, N., 23.09.2023 [BP 97131]. – Almost the same 
locality. Lat.: 48.51967° N, Long.: 20.75559° E, Alt.: 280 m a.s.l. Coll.: Lőkös, L., 
Varga, N., 23.09.2023 [BP 97132]. – Almost the same locality. Lat.: 48.51810° N, 
Long.: 20.75573° E, Alt.: 265 m a.s.l. Coll.: Lőkös, L., Varga, N., 23.09.2023 [BP 
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97133]. – Hungary, Borsod-Abaúj-Zemplén County, Aggtelek National Park, 
Szalonna Karst, Martonyi, Mt Hármas-hegy (Mt Szár-hegy), on calcareous soil. 
Lat.: 48.48009° N, Long.: 20.73888° E, Alt.: 500 m a.s.l. Coll.: Lőkös, L., Varga, N., 
24.09.2023 [BP 97135]. – It is a protected lichen species in Hungary. Up to now, 
only old records (before 1985) have been known from the Aggtelek National Park 
(Lőkös 2009). It seems to be a pioneer species covering the bare calcareous soil 
in open habitats of the abandoned quarry in a considerable abundance together 
with a sparse higher plant vegetation (mostly weeds) (Fig. 3).

Cladonia rei Schaer. – Hungary, Borsod-Abaúj-Zemplén County, Bódvarákó, 
Aggtelek National Park, Szalonna Karst, top of Mt Esztramos, abandoned quar-
ry, on calcareous soil. Lat.: 48.51625° N, Long.: 20.75201° E, Alt.: 305 m a.s.l. 
Coll.: Lőkös, L., Varga, N., 23.09.2023 [BP 97136]. – It is the second record from 
the Aggtelek National Park (Lőkös 2009). Formerly collected Cladonia subulata 
specimens require taxonomic revision.

Coenogonium pineti (Ach.) Lücking et Lumbsch – Hungary, Borsod-Abaúj-
Zemplén County, Tornaszentandrás, Aggtelek National Park, Szalonna Karst, top 

Fig. 3. Large patches of Cladonia magyarica thalli and other pioneer cryptogams and phanerogams.
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of Mt Esztramos, abandoned quarry, on bark (Pinus sylvestris). Lat.: 48.51723° N, 
Long.: 20.75647° E, Alt.: 265 m a.s.l. Coll.: Lőkös, L., Varga, N., 23.09.2023 [BP 
97145]. – It is the fourth record from the Aggtelek National Park (Lőkös 2009), 
new to the Szalonna Karst area!

Diploschistes muscorum (Scop.) R. Sant. – Hungary, Borsod-Abaúj-Zemp-
lén County, Bódvarákó, Aggtelek National Park, Szalonna Karst, top of Mt Eszt-
ra mos, abandoned quarry, on calcareous soil, overgrown on Peltigera sp. and 
Clado nia sp. Lat.: 48.517751° N, Long.: 20.750280° E, Alt.: 308 m a.s.l. Coll.: 
Lőkös, L., Varga, N., 23.09.2023 [BP 97116, BP 97117]. – Our recent record is 
a confi rmation of the old literature data of A. Kiszelyné Vámosi (Bakalárné 
Sütő et al. 1987).

Evernia prunastri (L.) Ach. – Hungary, Borsod-Abaúj-Zemplén County, 
Bódvarákó, Aggtelek National Park, Szalonna Karst, top of Mt Esztramos, aban-
doned quarry, on bark (Salix caprea). Lat.: 48.51616° N, Long.: 20.74835° E, 
Alt.: 290 m a.s.l. Coll.: Lőkös, L., Varga, N., 23.09.2023 [BP 97146]. – It is wide-
spread in the Aggtelek National Park) (Lőkös 2009), the second record from the 
Szalonna Karst area!

Hypogymnia farinacea Zopf – Hungary, Borsod-Abaúj-Zemplén County, 
Bódvarákó, Aggtelek National Park, Szalonna Karst, top of Mt Esztramos, 
abandoned quarry, on bark (Salix caprea). Lat.: 48.51616° N, Long.: 20.74835° 
E, Alt.: 290 m a.s.l. Coll.: Lőkös, L., Varga, N., 23.09.2023 [BP 97147]. – Th e 
third record from the Aggtelek National Park (Lőkös 2009), new to the 
Szalonna Karst area!

Hypogymnia tubulosa (Schaer.) Hav. – Hungary, Borsod-Abaúj-Zemplén 
County, Tornaszentandrás, Aggtelek National Park, Szalonna Karst, top of 
Mt Esztramos, abandoned quarry, on bark (Salix caprea). Lat.: 48.51886° N, 
Long.: 20.75198° E, Alt.: 300 m a.s.l. Coll.: Lőkös, L., Varga, N., 23.09.2023 [BP 
97148]. – It is not rare in the Aggtelek National Park (Lőkös 2009), new to the 
Szalonna Karst area!

Lecanora compallens Herk et Aptroot – Hungary, Borsod-Abaúj-Zemplén 
County, Aggtelek National Park, Szalonna Karst, Szalonna, S side of Mt Hármas-
hegy, on bark (Quercus petraea) together with Lepraria incana. Lat.: 48.47820° 
N, Long.: 20.73961° E, Alt.: 430 m a.s.l. Coll.: Lőkös, L., Varga, N., 24.09.2023 
[BP 97149]. – It is new to the Szalonna Karst area and new to the Aggtelek 
National Park!

Lepraria incana (L.) Ach. – Hungary, Borsod-Abaúj-Zemplén County, 
Aggtelek National Park, Szalonna Karst, Szalonna, S side of Mt Hármas-hegy, 
on bark (Quercus petraea) together with Lecanora compallens. Lat.: 48.47820° N, 
Long.: 20.73961° E, Alt.: 430 m a.s.l. Coll.: Lőkös, L., Varga, N., 24.09.2023 [BP 
97150]. – It is the fi ft h record from the Aggtelek National Park (Lőkös 2009).
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Melanelixia glabratula (Nyl.) Sandler et Arup – Hungary, Borsod-Abaúj-
Zemplén County, Aggtelek National Park, Szalonna Karst, Szalonna, S side of Mt 
Hármas-hegy, on bark (Quercus petraea). Lat.: 48.478640° N, Long.: 20.742508° 
E, Alt.: 395 m a.s.l. Coll.: Lőkös, L., Varga, N., 24.09.2023 [BP 97141]. – A com-
mon epiphytic lichen species, it is the second record from the Szalonna Karst.

Micarea denigrata (Fr.) Hedl. – Hungary, Borsod-Abaúj-Zemplén County, 
Tornaszentandrás, Aggtelek National Park, Szalonna Karst, top of Mt Esztra-
mos, abandoned quarry, on decaying wood (Pinus sylvestris). Lat.: 48.51723° 
N, Long.: 20.75647° E, Alt.: 265 m a.s.l. Coll.: Lőkös, L., Varga, N., 23.09.2023 
[BP 97166]. – It was reported from several places in the Aggtelek National Park 
from bark and from decaying wood (Lőkös 2009). However, it is new to the 
Szalonna Karst.

Parmelia sulcata Taylor – Hungary, Borsod-Abaúj-Zemplén County, Agg-
telek National Park, Szalonna Karst, Martonyi, Mt Hármas-hegy (Mt Szár-
hegy), on bark (Quercus sp.). Lat.: 48.48009° N, Long.: 20.73888° E, Alt.: 500 
m a.s.l. Coll.: Lőkös, L., Varga, N., 24.09.2023 [BP 97151]. – It occurs every-
where in the Aggtelek National Park (Lőkös 2009), the third record from the 
Szalonna Karst area!

Peltigera didactyla (With.) J. R. Laundon – Hungary, Borsod-Abaúj-
Zemp lén County, Bódvarákó, Aggtelek National Park, Szalonna Karst, top of 
Mt Eszt ramos, abandoned quarry, on calcareous soil. Lat.: 48.517751° N, Long.: 
20.750280° E, Alt.: 308 m a.s.l. Coll.: Lőkös, L., Varga, N., 23.09.2023 [BP 
97121]. – It is a recent confi rmation of its old occurrence in the Szalonna Karst. 
It was recorded only from the Szalonna Karst within the Aggtelek National 
Park (Lőkös 2009).

Peltigera praetextata (Sommerf.) Zopf – Hungary, Borsod-Abaúj-Zemplén 
County, Tornaszentandrás, Aggtelek National Park, Szalonna Karst, N slope of 
Mt Esztramos, on calcareous rock near the opening of a cave. Lat.: 48.519816° 
N, Long.: 20.750941° E, Alt.: 265 m a.s.l. Coll.: Lőkös, L., Varga, N., 23.09.2023 
[BP 97122]. – Although it is frequent everywhere in shaded, mossy habitats in 
the Aggtelek National Park, it was collected only once in the Szalonna Karst near 
Martonyi (Fóriss, F., 1928). It is the second record from the Szalonna Karst.

Peltigera rufescens (Weiss) Humb. – Hungary, Borsod-Abaúj-Zemplén 
County, Bódvarákó, Aggtelek National Park, Szalonna Karst, top of Mt 
Esztra mos, abandoned quarry, on calcareous soil. Lat.: 48.517751° N, Long.: 
20.750280° E, Alt.: 308 m a.s.l. Coll.: Lőkös, L., Varga, N., 23.09.2023 [BP 
97123]. – A terricolous lichen species, common in open, sunny, xerothermic 
habitats. It is widespread in the Aggtelek National Park (Lőkös 2009), and the 
second record from the Szalonna Karst.
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Phaeophyscia orbicularis (Neck.) Moberg – Hungary, Borsod-Abaúj-Zemp-
lén County, Tornaszentandrás, Aggtelek National Park, Szalonna Karst, top of 
Mt Esztramos, abandoned quarry, on bark (Populus nigra). Lat.: 48.518724° N, 
Long.: 20.751957° E, Alt.: 305 m a.s.l. Coll.: Lőkös, L., Varga, N., 23.09.2023 
[BP 97168]. – A nitrofrequent lichen species, widespread also in the Aggtelek 
National Park (Lőkös 2009). New to the Szalonna Karst!

Phlyctis argena (Ach.) Flot. – Hungary, Borsod-Abaúj-Zemplén County, 
Aggtelek National Park, Szalonna Karst, Martonyi, Mt Hármas-hegy (Mt Szár-
hegy), on bark (Quercus sp.). Lat.: 48.48070° N, Long.: 20.73709° E, Alt.: 515 m a.s.l. 
Coll.: Lőkös, L., Varga, N., 24.09.2023 [BP 97152]. – It is known from several locali-
ties of the Aggtelek National Park (Lőkös 2009), new to the Szalonna Karst area!

Physcia stellaris (L.) Nyl. – Hungary, Borsod-Abaúj-Zemplén County, Tor-
na szentandrás, Aggtelek National Park, Szalonna Karst, top of Mt Esztramos, 
abandoned quarry, on bark (Salix caprea). Lat.: 48.51886° N, Long.: 20.75198° E, 
Alt.: 300 m a.s.l. Coll.: Lőkös, L., Varga, N., 23.09.2023 [BP 97153]. – It is not rare 
in the Aggtelek National Park (Lőkös 2009), new to the Szalonna Karst area!

Physcia tenella (Scop.) DC. – Hungary, Borsod-Abaúj-Zemplén County, Tor-
naszentandrás, Aggtelek National Park, Szalonna Karst, top of Mt Esztramos, aban-
doned quarry, on bark (Salix caprea). Lat.: 48.51886° N, Long.: 20.75198° E, Alt.: 
300 m a.s.l. Coll.: Lőkös, L., Varga, N., 23.09.2023 [BP 97154]. – Th e fourth record 
from the Aggtelek National Park (Lőkös 2009), new to the Szalonna Karst area!

Physciella nigricans (Flörke) S. Y. Kondr., Lőkös et Hur – Hungary, Borsod-
Abaúj-Zemplén County, Tornaszentandrás, Aggtelek National Park, Szalonna 
Karst, top of Mt Esztramos, abandoned quarry, on bark (Populus nigra). Lat.: 

Fig. 4. Th alli of Peltigera rufescens cover large patches on the investigated area.
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48.518724° N, Long.: 20.751957° E, Alt.: 305 m a.s.l. Coll.: Lőkös, L., Varga, N., 
23.09.2023 [BP 97169]. – Although it is a common lichen species in Hungary, 
only some recent occurrences were known from the Aggtelek National Park 
(Lőkös 2009). It is new to the Szalonna Karst!

Placidium squamulosum (Ach.) Breuss – Hungary, Borsod-Abaúj-Zemplén 
County, Tornaszentandrás, Aggtelek National Park, Szalonna Karst, top of Mt 
Esztramos, abandoned quarry, on calcareous soil. Lat.: 48.51886° N, Long.: 
20.75198° E, Alt.: 300 m a.s.l. Coll.: Lőkös, L., Varga, N., 23.09.2023 [BP 97124]. 
– Only one occurrence was known in the Aggtelek National Park from Komjáti 
(Lőkös 2009). It is new to the Szalonna Karst area!

Placynthiella icmalea (Ach.) Coppins et P. James – Hungary, Borsod-Abaúj-
Zemplén County, Tornaszentandrás, Aggtelek National Park, Szalonna Karst, 
top of Mt Esztramos, abandoned quarry, on decaying wood (Pinus sylvestris). 
Lat.: 48.51723° N, Long.: 20.75647° E, Alt.: 265 m a.s.l. Coll.: Lőkös, L., Varga, N., 
23.09.2023 [BP 97155]. – Although it is frequent everywhere on decaying wood 
and on bark in the Aggtelek National Park (Lőkös 2009), it is the second record 
from the Szalonna Karst area!

Scytinium lichenoides (L.) Otálora, P. M. Jørg. et Wedin – Hungary, Bor-
sod-Abaúj-Zemplén County, Tornaszentandrás, Aggtelek National Park, Szalon-
na Karst, top of Mt Esztramos, abandoned quarry, on calcareous soil. Lat.: 
48.518724° N, Long.: 20.751957° E, Alt.: 305 m a.s.l. Coll.: Lőkös, L., Varga, N., 
23.09.2023 [BP 97127]. – It occurs almost everywhere in the Aggtelek National 
Park, however, only two old records have been known from the Szalonna Karst 
area near Martonyi up to now (Lőkös 2009).

Scytinium pulvinatum (Hoff m.) Otálora, P. M. Jørg. et Wedin – Hungary, 
Borsod-Abaúj-Zemplén County, Tornaszentandrás, Aggtelek National Park, 
Szalonna Karst, top of Mt Esztramos, abandoned quarry, on calcareous soil. Lat.: 
48.51886° N, Long.: 20.75198° E, Alt.: 300 m a.s.l. Coll.: Lőkös, L., Varga, N., 
23.09.2023 [BP 97125]. – It was reported only once in the Aggtelek National Park 
(as Leptogium gelatinosum) from the Nagy-oldal at Jósvafő (Lőkös 2009), new to 
the Szalonna Karst area!

Th alloidima physaroides (Opiz) Opiz et Wedin – Hungary, Borsod-Abaúj-
Zemplén County, Tornaszentandrás, Aggtelek National Park, Szalonna Karst, 
top of Mt Esztramos, abandoned quarry, on calcareous soil. Lat.: 48.518724° N, 
Long.: 20.751957° E, Alt.: 305 m a.s.l. Coll.: Lőkös, L., Varga, N., 23.09.2023 [BP 
97128]. – New to the Aggtelek National Park! Old specimens published under 
the name Toninia sedifolia (Lőkös 2009) need further revisions.

Toniniopsis bagliettoana (A. Massal. et De Not.) Kistenich et Timdal 
– Hun gary, Borsod-Abaúj-Zemplén County, Tornaszentandrás, Aggtelek 
National Park, Szalonna Karst, top of Mt Esztramos, abandoned quarry, on 
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the thallus of Peltigera rufescens and on bryophytes growing on calcareous soil. 
Lat.: 48.51886° N, Long.: 20.75198° E, Alt.: 300 m a.s.l. Coll.: Lőkös, L., Varga, 
N., 23.09.2023 [BP 97126]. – Almost the same locality. Lat.: 48.518148° N, 
Long.: 20.751789° E, Alt.: 306 m a.s.l. Coll.: Lőkös, L., Varga, N., 23.09.2023 
[BP 97118]. – It occurs at several places in the Aggtelek National Park (Lőkös 
2009), new to the Szalonna Karst area!

Trapeliopsis fl exuosa (Fr.) Coppins et P. James – Hungary, Borsod-Abaúj-
Zemplén County, Bódvarákó, Aggtelek National Park, Szalonna Karst, top of Mt 
Esztramos, abandoned quarry, on decaying wood (Pinus sylvestris). Lat.: 48.51920° 
N, Long.: 20.75345° E, Alt.: 300 m a.s.l. Coll.: Lőkös, L., Varga, N., 23.09.2023 [BP 
97156]. – Probably it is more common on decaying wood, but it is the third record 
from the Aggtelek National Park (Lőkös 2009), new to the Szalonna Karst area!

Usnea sp. – Hungary, Borsod-Abaúj-Zemplén County, Bódvarákó, Aggtelek 
National Park, Szalonna Karst, top of Mt Esztramos, abandoned quarry, on bark 
(Salix caprea). Lat.: 48.51616° N, Long.: 20.74835° E, Alt.: 290 m a.s.l. Coll.: 
Lőkös, L., Varga, N., 23.09.2023 [BP 97157]. – Too young specimen for correct 
identifi cation.

Verrucaria muralis Ach. – Hungary, Borsod-Abaúj-Zemplén County, Torna-
szentandrás, Aggtelek National Park, Szalonna Karst, top of Mt Esztramos, aban-
doned quarry, on calcareous soil. Lat.: 48.518724° N, Long.: 20.751957° E, Alt.: 
305 m a.s.l. Coll.: Lőkös, L., Varga, N., 23.09.2023 [BP 97112]. – Several records 
are known from the Aggtelek National Park (Lőkös 2009), but it is new to the 
Szalonna Karst!

Xanthoria parietina (L.) Th . Fr. – Hungary, Borsod-Abaúj-Zemplén County, 
Bódvarákó, Aggtelek National Park, Szalonna Karst, top of Mt Esztramos, aban-
doned quarry, on bark (Populus tremula). Lat.: 48.51920° N, Long.: 20.75345° 
E, Alt.: 300 m a.s.l. Coll.: Lőkös, L., Varga, N., 23.09.2023 [BP 97137]. – A com-
mon nitrofrequent lichen species, widespread also in the Aggtelek National Park 
(Lőkös 2009), however, it is the fi rst record from the Szalonna Karst area!

Lichenicolous fungi

Athelia arachnoidea (Berk.) Jülich – Hungary, Borsod-Abaúj-Zemplén 
County, Aggtelek National Park, Szalonna Karst, Martonyi, Mt Hármas-hegy 
(Mt Szár-hegy), growing on thalli of Phaeophyscia orbicularis, Physcia adscendens 
and Xanthoria parietina on twigs of Acer campestre. Lat.: 48.479563° N, Long.: 
20.732743° E, Alt.: 508 m a.s.l. Coll.: Lőkös, L., Varga, N., 24.09.2023 [BP 97140]. 
– Th is is a common basidiomycetous fungus widespread in Hungary (Varga 
et al. 2021). New to the Aggtelek National Park! Our specimen is sterile, but 
creamy-brownish sclerotia are visible.
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Bryostigma parietinarium (Hafellner et Fleischhacker) S. Y. Kondr. et Hur – 
Hungary, Borsod-Abaúj-Zemplén County, Tornaszentandrás, Aggtelek National 
Park, Szalonna Karst, top of Mt Esztramos, abandoned quarry, on bark (Populus 
nigra), on apothecia and thalli of Xanthoria parietina. Lat.: 48.518724° N, Long.: 
20.751957° E, Alt.: 305 m a.s.l. Coll.: Lőkös, L., Varga, N., 23.09.2023 [BP 97158]. 
– Th is species is not rare in Hungary (Varga et al. 2021), however, this is the fi rst 
record from the Aggtelek National Park!

Bryostigma phaeophysciae (Grube et Matzer) S. Y. Kondr. et Hur – Hungary, 
Borsod-Abaúj-Zemplén County, Tornaszentandrás, Aggtelek National Park, 
Szalonna Karst, top of Mt Esztramos, abandoned quarry, on bark (Populus nigra). 
On Phaeophyscia orbicularis thalli together with Lichenochora obscuroides. Lat.: 
48.518724° N, Long.: 20.751957° E, Alt.: 305 m a.s.l. Coll.: Lőkös, L., Varga, N., 
23.09.2023 [BP 97159]. – Th is species is not rare in Hungary (Varga et al. 2021), 
however, this is the fi rst record from the Aggtelek National Park! Well-developed 
arthonioid apothecia are abundant in our specimen.

Didymocyrtis slaptonensis (D. Hawksw.) Hafellner et Ertz – Hungary, Bor-
sod-Abaúj-Zemplén County, Tornaszentandrás, Aggtelek National Park, Sza-

Fig. 5. Blackish arthonioid groups of apothecia of Bryostigma parietinarium on the thalli of Xan-
thoria parietina.
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lonna Karst, top of Mt Esztramos, abandoned quarry, on bark (Populus nig ra). On 
apothecia and thalli of Xanthoria parietina together with Pyrenochaeta xanthori-
ae, Xanthoriicola physciae. Lat.: 48.51886° N, Long.: 20.75198° E, Alt.: 300 m a.s.l. 

Fig. 6. Blackish arthonioid apothecia of Bryostigma phaeophysciae (a) and gall-forming perithecia 
in groups of Lichenochora obscuroides (b) on the thalli of Phaeophyscia orbicularis

Fig. 7. Perithecia of Didymocyrtis slaptonensis on the thalli and on apothecia of Xanthoria parietina 
together with the pinkish sporodochia of Illosporiopsis christiansenii.
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Coll.: Lőkös, L., Varga, N., 23.09.2023 [BP 97160]. – Although not as widespread 
as other xanthoriicolous fungi such as Xanthoriicola physciae, several occurrences 
are known from the country (Varga et al. 2021). Th is is the fi rst record from the 
Aggtelek National Park!

Illosporiopsis christiansenii (B. L. Brady et D. Hawksw.) D. Hawksw. – Hun g-
ary, Borsod-Abaúj-Zemplén County, Tornaszentandrás, Aggtelek National Park, 
Szalonna Karst, top of Mt Esztramos, abandoned quarry, on bark (Populus nig ra). 
On thalli of Physcia adscendens, Xanthoria parietina and mosses together with 
Didymocyrtis slaptonensis, Pyrenochaeta xanthoriae, Xanthoriicola physciae, Zyzy-
gomyces physciacearum. Lat.: 48.51886° N, Long.: 20.75198° E, Alt.: 300 m a.s.l. 
Coll.: Lőkös, L., Varga, N., 23.09.2023 [BP 97161]. – It may be more common 
in Hungary, but poorly developed specimens might be overlooked (Varga et al. 
2021). Th is is the fi rst record from the Aggtelek National Park! Th e tiny pink 
sporodo chia of this fungus are conspicuous, easy to recognise in the fi eld. It over-
grows various lichen thalli (e.g. Physcia adscendens, Xanthoria parietina), mosses, 
and occurs together with other lichenicolous fungi (Didymocyrtis slaptonensis, 
Pyrenochaeta xanthoriae, Xanthoriicola physciae, Zyzygomyces physciacearum).

Fig. 8. Black conidial mass of Xanthoriicola physciae together with the pink sporodochia of Illospo-
riopsis christiansenii on apothecia and a very damaged thalli of Xanthoria parietina.
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Lichenochora obscuroides (Linds.) Triebel et Rambold – Hungary, Borsod-
Abaúj-Zemplén County, Tornasze ntandrás, Aggtelek National Park, Szalonna 
Karst, top of Mt Esztramos, abandoned quarry, on bark (Populus nigra), on thalli 
of Phaeophyscia orbicularis. Lat.: 48.518724° N, Long.: 20.751957° E, Alt.: 305 m 
a.s.l. Coll.: Lőkös, L., Varga, N., 23.09.2023 [BP 97162]. – Although its host is 
widespread in Hungary, we have just a few records of this fungus (Varga et al. 
2021). Th is is the fi rst record from the Aggtelek National Park!

Lichenoconium erodens M. S. Christ. et D. Hawksw. – Hungary, Borsod-
Abaúj-Zemplén County, Bódvarákó, Aggtelek National Park, Szalonna Karst, 
top of Mt Esztramos, abandoned quarry, on bark (Salix caprea), on older part of 
the thalli of Evernia prunastri together with Didymocyrtis sp. Lat.: 48.51616° N, 
Long.: 20.74835° E, Alt.: 290 m a.s.l. Coll.: Lőkös, L., Varga, N., 23.09.2023 [BP 
97171]. – Hungary, Borsod-Abaúj-Zemplén County, Aggtelek National Park, 
Szalonna Karst, Martonyi, Mt Hármas-hegy (Mt Szár-hegy), on bark (Quercus 
sp.), on thalli of Parmelia sulcata. Lat.: 48.48009° N, Long.: 20.73888° E, Alt.: 500 
m a.s.l. Coll.: Lőkös, L., Varga, N., 24.09.2023 [BP 97172]. – Several occurrences 
are known from the country (Varga et al. 2021), but this is the fi rst record from 
the Aggtelek National Park! It is interesting to note that two kinds of pycnidia of 
diff erent sizes are present in a necrotic patch with a black margin on our speci-
men. Th e smaller one, ca 30–40 μm diam. was Lichenoconium erodens and the 
larger one ca 100–110 μm diam. was a Didymocyrtis (Phoma-like) species with 
only a few pycnidia.

Lichenodiplis lecanorae (Vouaux) Dyko et D. Hawksw. – Hungary, Borsod-
Abaúj-Zemplén County, Bódvarákó, Aggtelek National Park, Szalonna Karst, 
top of Mt Esztramos, abandoned quarry, on bark (Pinus sylvestris), on apothecia 
of Lecanora saligna. Lat.: 48.51920° N, Long.: 20.75345° E, Alt.: 300 m a.s.l. Coll.: 
Lőkös, L., Varga, N., 23.09.2023 [BP 97167]. – It was only known from one local-
ity in Hungary (Varga et al. 2021), this is the second published record to the 
country and the fi rst from the Aggtelek National Park!

Pronectria robergei (Mont. et Desm.) Lowen – Hungary, Borsod-Abaúj-
Zemplén County, Bódvarákó, Aggtelek National Park, Szalonna Karst, top of Mt 
Esztramos, abandoned quarry, on calcareous soil, on thalli of Peltigera rufescens. 
Lat.: 48.517751° N, Long.: 20.750280° E, Alt.: 308 m a.s.l. Coll.: Lőkös, L., Varga, 
N., 23.09.2023 [BP 97163]. – Almost the same locality. Lat.: 48.518148° N, Long.: 
20.751789° E, Alt.: 306 m a.s.l. Coll.: Lőkös, L., Varga, N., 23.09.2023 [BP 97170]. 
– Only one old, dubious record of this species has been published (Varga et al. 
2021). Th e fi rst voucher specimens from Hungary represent the fi rst records from 
the Aggtelek National Park! It was very abundant in the studied area, where the 
bare surface of the calcareous soil in the abandoned quarry was covered by pio-
neers as patches (ca 5 m2 in diam.) of Peltigera and Cladonia thalli.
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Pyrenochaeta xanthoriae Diederich – Hungary, Borsod-Abaúj-Zemplén 
County, Tornaszentandrás, Aggtelek National Park, Szalonna Karst, top of 
Mt Esztramos, abandoned quarry, on bark (Populus nigra), on apothecia and 
thalli of Xanthoria parietina. Lat.: 48.518724° N, Long.: 20.751957° E, Alt.: 
305 m a.s.l. Coll.: Lőkös, L., Varga, N., 23.09.2023 [BP 97164]. See also the 
specimen [BP 97161] under Illosporiopsis christiansenii. – Th is species is not 
rare in Hungary (Varga et al. 2021), however, this is the fi rst record from the 
Aggtelek National Park!

Roselliniella cladoniae (Anzi) Matzer et Hafellner – Hungary, Borsod-Abaúj-
Zemplén County, Tornaszentandrás, Aggtelek National Park, Szalonna Karst, 
top of Mt Esztramos, abandoned quarry, on calcareous soil, on thalli (basal squa-
mules and scyphi) of Cladonia magyarica. Lat.: 48.51810° N, Long.: 20.75573° E, 
Alt.: 265 m a.s.l. Coll.: Lőkös, L., Varga, N., 23.09.2023 [BP 97138]. – It is known 
from the Kiskunság and the Balaton Upland (Varga et al. 2021), this is the third 
published and the fi rst record from the Aggtelek National Park!

Xanthoriicola physciae (Kalchbr.) D. Hawksw. – Hungary, Borsod-Abaúj-
Zemplén County, Tornaszentandrás, Aggtelek National Park, Szalonna Karst, 

Fig. 9. Pyrenochaeta xanthoriae – dark brown, partially immersed pycnidia with setae near the 
ostiole on the very damaged apothecium of Xanthoria parietina.
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top of Mt Esztramos, abandoned quarry, on bark (Populus nigra), on thalli and 
apothecia of Xanthoria parietina. Lat.: 48.518724° N, Long.: 20.751957° E, Alt.: 
305 m a.s.l. Coll.: Lőkös, L., Varga, N., 23.09.2023 [BP 97165]. – Th is is a com-
mon lichen parasite widespread in Hungary (Varga et al. 2021), but this is the 
fi rst record from the Aggtelek National Park!

Zyzygomyces physciacearum (Diederich) Diederich, Millanes et Wedin 
– Hungary, Borsod-Abaúj-Zemplén County, Tornaszentan drás, Aggtelek 
National Park, Szalonna Karst, top of Mt Esztramos, abandoned quarry, on bark 
(Populus nigra), on apothecia and thalli of Physcia adscendens. Lat.: 48.51886° 
N, Long.: 20.75198° E, Alt.: 300 m a.s.l. Coll.: Lőkös, L., Varga, N., 23.09.2023 
[BP 97120]. – Hungary, Borsod-Abaúj-Zemplén County, Aggtelek National 
Park, Szalonna Karst, Martonyi, Mt Hármas-hegy (Mt Szár-hegy), on twigs of 
Acer campestre, on Physcia adscendens. Lat.: 48.479563° N, Long.: 20.732743° 
E, Alt.: 508 m a.s.l. Coll.: Lőkös, L., Varga, N., 24.09.2023 [BP 97139]. – Th is 
gall-inducing basidiomycetous lichenicolous fungus is new to the Aggtelek 
National Park! Th is is the second published locality in the country (Varga et 
al. 2021).

Fig. 10. Brownish galls of Zyzygomyces physciacearum on the thalli and apothecia of Physcia ads-
cendens at Mt Szár-hegy.
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DISCUSSION

Altogether 308 lichen species were published from the Aggtelek National 
Park in 2009 (Lőkös 2009), and two more by Farkas et al. (2022, 2023) 
(Absconditella lignicola, Gyalecta fagicola) recently. Together with the three new 
records from the Szalonna Karst (Agonimia globulifera, Lecanora compallens, Th al-
loidima physaroides) the lichen fl ora of the Aggtelek National Park consists of 
313 lichen species now. In addition to the lichen-forming fungi, 13 species of 
lichenicolous fungi were also recognised (Athelia arachnoidea, Bryostigma parie-
tinarium, Bryostigma phaeophysciae, Didymocyrtis slaptonensis, Illosporiopsis chris-
tiansenii, Lichenochora obscuroides, Lichenoconium erodens, Lichenodiplis lecano-
rae, Pronectria robergei, Pyrenochaeta xanthoriae, Roselliniella cladoniae, Xantho-
riicola physciae, Zyzygomyces physciacearum).

Cladonia magyarica was collected on limestone rocks among mosses in 
the Szalonna Karst at the top of Mt Szár-hegy (Martonyi) by Ferenc Fóriss on 
5 August 1928. Th is locality was re-visited during our fi eld trip and two small 
populations of C. magyarica (ca 0.1 m2 each) were found in a small rocky grass-
land stand at the NE side of the top. So, the presence of C. magyarica has been 
confi rmed in the Szalonna Karst aft er almost 100 years.

Th e considerable abundance of the protected Cladonia magyarica detect-
ed in the abandoned quarry of Mt Esztramos (Szalonna Karst) suggests that C. 
magyarica might be a pioneer in this area. Th e bare calcareous soil of this new 
locality in the abandoned quarry is covered by scattered, mosaic-like patches 
(ca 5 m2 in diam.) of Peltigera and Cladonia thalli together with a rich licheni-
colous community.

On the other hand, the dubious records from Mt Esztramos published by A. 
Kiszely Vámosi (e.g. Eiglera fl avida, Farnoldia jurana, Psora vallesiaca, Rhi zocar-
pon umbilicatum, Xanthoparmelia somloensis) could not be confi rmed this time.

Lichenicolous fungi have not been studied in the Aggtelek National Park up 
to now (cf. Révay and Gönczöl 2009, Vasas and Locsmándi 2009). All spe-
cies of the lichenicolous fungi are new to the Aggtelek National Park, including 
the common and widespread species Athelia arachnoidea and Xanthoriicola phys-
ciae (Varga et al. 2021), however, much more lichenicolous species are expected 
aft er a comprehensive study of the group.

* * *
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Összefoglaló: Az Aggteleki Nemzeti Park Szalonnai-karszt területén (Bódvarákó: Esztra-
mos, Martonyi: Hármas-hegy, Szár-hegy) 2023-ban végzett lichenológiai vizsgálatok során 38 
zuzmófaj és 13 zuzmóparazita mikrogombafaj 64 előfordulási adatát rögzítettük. Az Agoni mia 
globulifera, Lecanora compallens, Th alloidima physaroides, valamint a 13 zuzmóparazita mikro-
gombafaj (Athelia arachnoidea, Bryostigma parietinarium, Bryostigma phaeophysciae, Didy mocyr tis 
slaptonensis, Illospo riopsis christiansenii, Lichenochora obscuroides, Lichenoconium erodens, Licheno-
diplis lecanorae, Pro nectria robergei, Pyrenochaeta xanthoriae, Roselliniella cladoniae, Xanthoriicola 
physciae, Zyzygomyces physciacearum) új az Aggteleki Nemzeti Park fl órájára.

REFERENCES

Arup, U., Ekman, S., Lindblom, L. and Mattsson, J.-E. (1993): High performance thin layer 
chromatography (HPTLC), an improved technique for screening lichen substances. – Li-
chenologist 25: 61–71. https://doi.org/10.1006/lich.1993.1018

Bakalárné Sütő, I., Kiszelyné Vámosi, A., Orbán, S., Suba, J. and Takács, B. (1987): Az 
Esztramos-hegy bányászattól érintetlen gerincének fl orisztikai viszonya. – Acta Acad. Paed. 
Agriensis, n. s. 18: 35–49.

Borhidi, A. (1984): Role of mapping the fl ora of Europe in nature conservation. – Norrlinia 2: 
87–98.

Farkas, E. and Lőkös, L. (2021): Distribution of Absconditella lignicola (Stictidaceae, lichenised 
Ascomycetes) in Hungary. – Studia bot. hung.52(2): 115–124.

 https://doi.org/10.17110/studbot.2021.52.2.115
Farkas, E., Biró, B., Varga, N., Sinigla, M. and Lőkös, L. (2021): Analysis of lichen secondary 

chemistry doubled the number of Cetrelia W.L. Culb. & C.F. Culb. species (Parmeliaceae, 
lichenised Ascomycota) in Hungary. – Cryptogamie, Mycologie 42(1): 1–16. 

 https://doi.org/10.5252/cryptogamie-mycologie2021v42a1
Farkas, E., Varga, N., Veres, K., Matus, G., Sinigla, M. and Lőkös, L. (2022): Distribution 

types of lichens in Hungary that indicate changing environmental conditions. – J. Fungi 8: 
600. https://doi.org/10.3390/jof8060600

Farkas, E., Lőkös, L. and Varga, N. (2023): Lichen-forming fungi. (178) Gyalecta fagicola (Ar-
nold) Kremp. (Gyalectaceae). In: Rigó, A., Döme, B., Dudáš, M., Karikás, M., Lőkös, L., 
Pifkó, D., Varga, N. and Farkas, E.: Taxonomical and chorological notes 17 (178–183). – 
Studia bot. hung. 54(1): 94–96. https://doi.org/10.17110/StudBot.2023.54.1.93

IFP (Index Fungorum Partnership) (2023): Index Fungorum. – http://www.indexfungorum.org 
[accessed on 2 November 2023]

Lőkös, L. (2009): Th e lichen-forming fungi of the Aggtelek National Park (NE Hungary). – In: Papp, 
B. (ed.): Flora of the Aggtelek National Park. Cryptogams. Hungarian Natural History Mu-
seum, Budapest, pp. 109–174.

Molnár, K. and Farkas, E. (2011): Depsides and depsidones in populations of the lichen Hypo-
gymnia physodes and its genetic diversity. – Ann. Bot. Fennici 48: 473–482. 

 https://doi.org/10.5735/085.048.0605
Niklfeld, H. (1971): Bericht über die Kartierung der Flora Mitteleuropas. – Taxon 20: 545–571. 

https//doi.org/10.2307/1218258



VARGA, N., LŐKÖS, L. and FARKAS, E.174

Studia bot. hung. 54(2), 2023

Orange, A., James, P. W. and White, F. J. (2010): Microchemical methods for the identifi cation of 
lichens. 2nd ed. – British Lichen Society, London, 101 pp.

Révay, Á. and Gönczöl, J. (2009): Contribution to the knowledge of microscopic fungi of the Aggtelek 
National Park. – In: Papp, B. (ed.): Flora of the Aggtelek National Park. Cryptogams. Hun-
garian Natural History Museum, Budapest, pp. 33–51.

QGIS Development Team (2023): QGIS Version 3.28 Firenze. Geographic Information System. – 
QGIS Association. Available at https://QGIS.org

Robert, V., Stalpers, J. and Stegehuis, G. (2018): MycoBank, the fungal website. – http://www.
mycobank.org/DefaultPage.aspx [accessed on 2 November 2023]

Varga, N., Lőkös, L. and Farkas, E. (2021): Annotated checklist of the lichenicolous fungi of 
Hungary. – Diversity 13(11): 557. https://doi.org/10.3390/d13110557

Vasas, G. and Locsmándi, Cs. (2009): Th e basidiomycetes of the Aggtelek National Park. – In: Papp, 
B. (ed.): Flora of the Aggtelek National Park. Cryptogams. Hungarian Natural History Mu-
seum, Budapest, pp. 53–107.

(submitted: 15.11.2023; accepted: 28.12.2023)



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


