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non-lichenized fungi of virgin forests in the Caucasus State Nature Biosphere Reserve (Western Caucasus, Russia). – 
Herzogia 33: 90 –138.
We report on 659 epiphytic and epixylic species recorded from seven one-hectare plots established along an altitudinal 
gradient in a virgin forest of the Caucasus State Nature Biosphere Reserve. A total of 564 species are lichens, 61 are li-
chenicolous fungi and 34 are allied non- or facultatively lichenized fungi. one hundred forty – nine species (116 lichens, 
17 lichenicolous and 16 saprophytic fungi) are new to the Northern Caucasus, including 133 species (104 lichens, 15 
lichenicolous and 14 saprophytic fungi) that are new to the Caucasus Mountains. Fifty species are reported from Russia for 
the first time: 37 lichens (Andreiomyces obtusaticus, Bacidina mendax, Biatora aegrefaciens, B. bacidioides, B. chrysan
thoides, Biatorella dryophila, Buellia iberica, Cliostomum haematommatis, Endohyalina ericina, Fellhanera christian
senii, Gyalidea minuta, Japewia aliphatica, Lecanora barkmaniana, L. subravida, Lecidea strasseri, Leptogium hibern
icum, Lithothelium hyalosporum, L. phaeosporum, L. septemseptatum, Loxospora cristinae, Melanelixia epilosa, Micarea 
nowakii, M. perparvula, Opegrapha trochodes, Orcularia insperata, Parvoplaca servitiana, Phylloblastia inexpectata, 
Psoroglaena stigonemoides, Ptychographa xylographoides, Ramonia dictyospora, R. luteola, Rinodina polysporoides, 
Thelopsis flaveola, Topelia jasonhurii, Verrucaria hegetschweileri, Wadeana minuta, Waynea giraltiae), nine lichenicol-
ous fungi (Arthonia vorsoeensis, Didymocyrtis melanelixiae, Epigloea urosperma, Muellerella polyspora, Phacographa 
zwackhii, Pronectria pilosa, Rhymbocarpus pubescens, Taeniolella friesii, Unguiculariopsis acrocordiae) and four non-
lichenized saprophytic fungi (Cyrtidula major, Karschia cezannei, Kirschsteiniothelia recessa, Pseudotryblidium neesii).
The ratio of macrolichens ranges between 26.5 – 40 % and rises with elevation. Lichens with a trentepohlioid photobi-
ont are represented by 15 –51 species per plot and their species richness decreases with elevation. The species richness 
of cyanolichens is substantial in all plots (15 –28 species) reflecting a negligible effect of acidification/air pollution. 
Low species richness and low abundances of nitrophilous species indicate insignificant uptake of nitrogen emissions. 
Beech and fir are the most preferred phorophytes, but the vast majority of lichen species have low substrate specificity. 
Species richness per plots ranged between 236 and 379. The highest richness was found in a plot outside the Caucasian 
Reserve and we recommend its inclusion into the protected area.

Zusammenfassung: Urbanavichus, G., Vondrák, J., Urbanavichene, I., Palice, Z. & Malíček, J. 2020. Flechten 
und flechtenähnliche Pilze in Urwäldern des Kaukasischen Staatlichen Biosphärenreservates (Westkaukasus, 
Rußland). – Herzogia 33: 90 –138.
In sieben 1-ha-Plots entlang eines Höhengradienten in einem Urwald im Kaukasischen Staatlichen Biosphärenreservat 
wurden 659 epiphytische und epixyle Arten nachgewiesen. Davon sind 564 Flechten, 61 lichenicole Pilze und 34 
flechtenähnliche, nicht oder fakultativ lichenisierte Pilze. 149 Arten (116 Flechten, 17 lichenicole und 16 saprobi-
sche Pilze) sind neu für den Nordkaukasus, darunter 133 Arten (104 Flechten, 15 lichenicole und 14 saprobische 
Pilze) neu für den Kaukasus. 50 Arten werden erstmals für Rußland dokumentiert: 37 Flechten (Andreiomyces ob
tusaticus, Bacidina mendax, Biatora aegrefaciens, B. bacidioides, B. chrysanthoides, Biatorella dryophila, Buellia 
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iberica, Cliostomum haematommatis, Endohyalina ericina, Fellhanera christiansenii, Gyalidea minuta, Lecanora 
barkmaniana, L. subravida, Lecidea strasseri, Leptogium hibernicum, Lithothelium hyalosporum, L. phaeosporum, L. 
septemseptatum, Loxospora cristinae, Melanelixia epilosa, Micarea nowakii, M. perparvula, Opegrapha trochodes, 
Orcularia insperata, Parvoplaca servitiana, Phylloblastia inexpectata, Psoroglaena stigonemoides, Ptychographa 
xylographoides, Ramonia dictyospora, R. luteola, Rinodina polysporoides, Thelopsis flaveola, Topelia jason
hurii, Verrucaria hegetschweileri, Wadeana minuta, Waynea giraltiae), 9 lichenicole Pilze (Arthonia vorsoeensis, 
Didymocyrtis melanelixiae, Epigloea urosperma, Muellerella polyspora, Phacographa zwackhii, Pronectria pilosa, 
Rhymbocarpus pubescens, Taeniolella friesii, Unguiculariopsis acrocordiae) und 4 nicht lichenisierte saprophytische 
Pilze (Cyrtidula major, Karschia cezannei, Kirschsteiniothelia recessa, Pseudotryblidium neesii).
Der Anteil der Großflechten schwankt zwischen 26.5 und 40 % und steigt mit der Höhe. Flechten mit trentep-
ohlioidem Photobiont sind mit 15 –51 Arten pro Plot vertreten und die Anzahl sinkt mit der Höhe. Der Zahl der 
Blaualgenflechten ist in allen Plots substantiell (15 –28 Arten), was bezeugt, daß Luftverschmutzung/Versauerung kei-
ne Rolle spielen. Geringe Artenvielfalt und geringe Abundanz nitrophiler Arten indizieren unbedeutende Immissionen 
von Stickstoffverbindungen. Buchen- und Tannenborke und -zweige sind die bevorzugten Substrate, doch die gro-
ße Mehrheit der Flechten zeigt eine geringe Substratspezifität. Die Artenvielfalt je Plot bewegt sich zwischen 236 
und 379. Die höchste Vielfalt wurde in einem Plot außerhalb des Reservates festgestellt und wir empfehlen dessen 
Aufnahme in das Schutzgebiet.
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Introduction
The highest biodiversity among terrestrial biomes is associated with forests (Loo 2009). 
However, most woodlands in Europe today are managed plantations, often with non-native 
trees and with very low biodiversity. Primeval forests have become rare and are one of the 
most endangered habitats (Malíček et al. 2018a). The Russian North-western Caucasus is 
outstanding with its 1.3 million hectares of undisturbed primeval forests (Komarova 2017). 
105 thousand hectares of undisturbed primeval fir and fir-beech forests are protected in the 
Caucasus State Nature Biosphere Reserve (Caucasus Reserve in following text, Akatov et al. 
1990). The Western Caucasus is a place where endangered, rare, endemic and relict plant and 
animal species are concentrated (Blagovidov et al. 2006). It is one of the world’s biodiversity 
hot-spots (Olson & Dinerstein 2002) and one of the most diverse regions in Russia (Krever 
et al. 2001). It forms a border between two phytogeographical regions: the Euxinian province 
of the Euro-Siberian region and the Hyrcanian province of the Irano-Turanian region. Its loca-
tion within the mid-latitudinal temperate zone, high topographical variation and proximity to 
the Black Sea creates long climatic gradients ranging from subtropical conditions at low eleva-
tions to alpine and nival conditions. It also harbors a high diversity of tree species and forest 
types (DellaSalla et al. 2011, Martin-Benito et al. 2018).
Although lists of lichens collected in NW Caucasus have been already published by 
Krivorotov (1997), Urbanavichus & Urbanavichene (2004, 2014, 2015), Blinkova 
& Urbanavichus (2005), and Otte (2005, 2007), fir-beech virgin forests in the Caucasus 
Reserve are lichenologically still poorly known. Krivorotov (1997) published a lichen 
checklist of the NW Caucasus including about 500 species, of them about 200 species were re-
ported from the territory of the Caucasus Reserve. Subsequent floristic research resulted in 518 
species known from the Caucasus Reserve (Urbanavichus & Urbanavichene 2004). More 
recently, Urbanavichus & Urbanavichene (2014) published 677 species for the Lagonaki 
Plateau (North Division of the Caucasus Reserve), mainly from alpine habitats, but also from 
a small fir-pine-maple-beech forest area (about two km2) in the northern part of the Kamennoe 
More (Stone Sea) Range where 330 epiphytic and epixylic species were recorded (including 
30 species of lichenicolous fungi). In the Western and Southern parts of the Caucasus Reserve, 
lichens were studied in valleys of the rivers Achipse and Shakhe, where 122 and 135 epiphytic 


