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Abstract. Based on collections of Koryak geobotanical expeditions of the Komarov Botanical 
Institute, 23 species of lichens and four lichenicolous fungi are reported as new to Koryakia, nine 
of them are also new to Kamchatka. Ephebe hispidula, Lambiella impavida, Rhizocarpon simillimum, 
Rhizoplaca opiniconensis, and Vestergrenopsis isidiata are new to the Russian Far East. Altogether 
529 species of lichens and allied fungi are currently known for Koryakia.
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Резюме. По материалам Корякской геоботанической экспедиции БИН РАН, выявлено 
23 вида лишайников и четыре вида лихенофильных грибов, новых для Корякии, девять из них 
также являются новыми для Камчатского края. Ephebe hispidula, Lambiella impavida, Rhizocar-
pon simillimum, Rhizoplaca opiniconensis и Vestergrenopsis isidiata приводятся впервые для Даль-
него Востока. Всего для Корякии известно 529 лишайников и ассоциированных с ними грибов.
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Koryakia is located in the northern part of the Russian Far East, between Kam-
chatka and Chukotka. Administratively, the former Koryak Autonomous Okrug is 
a northern part of the Kamchatka Territory. Due to remoteness and limited trans-
port opportunities, Koryakia has long been “terra incognita” in terms of lichen biota. 
Lichenological studies in Koryakia were started only in 2016 (see Himelbrant et al., 
2019, 2021), and, of course, the region has not yet been sufficiently studied.
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This paper is aimed to expand our knowledge about the lichen diversity of Ko-
ryakia. The presented data on species and localities are the outcome of annual geobo-
tanical expeditions under the supervision of the author V. Yu. Neshataeva.

Material and Methods
The paper is based on material collected in 2016–2022 in Olutorsky and Pen-

zhinsky districts of the Kamchatka Territory, former Koryak Autonomous Okrug. 
The lichens were collected mainly by the authors Neshataeva, K. I. Skvortsov, and 
V. E. Kirichenko, some specimens were also collected by V. Yu. Neshataev, D. E. Himel-
brant, and I. S. Stepanchikova; one specimen was identified from older material stored 
in the lichen herbarium of St. Petersburg State University (LECB).

The specimens were identified by Himelbrant, Stepanchikova, and E. A. Timo-
fee va, using classical methods of microscopy. Chromatography was performed accor-
ding to the standard techniques of high performance thin-layer chromatography using 
solvent systems A, B, C, and G (Orange et al., 2001).

For the specimen of Rhizoplaca opiniconensis DNA sequence was analyzed. DNA 
was extracted directly from apothecia using the magnetic beads-based kit Phyto-
Sorb (Synthol, Russia) following the manufacturer′s protocol. PCR amplification 
and sequencing were performed for two fungal markers: nucITS rDNA with primers 
ITS1F (Gardes, Bruns, 1993) and ITS4 (White et al., 1990). Amplicon was sequenced 
at the Research Park of St. Petersburg State University “Center for Molecular and 
Cell Technologies”. A BLASTn search (Altschul et al., 1990; BLAST…, 2023; NCBI…, 
2023) was conducted to verify the sequence identity. Newly generated sequence was 
deposited in NCBI (GenBank); the accession number is provided in the species list.

Altogether more than 1260 specimens of 190 species were identified, of them 27 spe-
cies represented by 35 specimens collected in 23 sampling locations (Fig. 1) are new to 
Koryakia and therefore are listed here. The material is deposited in the herbarium of 
St. Petersburg State University (LECB).

The nomenclature of taxa generally follows recently published checklists for li-
chens of North America and Scandinavia (Esslinger, 2019; Westberg et al., 2021), as 
well as the worldwide checklist for lichenicolous fungi (Diederich et al., 2018). All 
geographical coordinates are given in the coordinate system WGS 84. For the histo-
rical collection, coordinates were determined from the topographic map, in this case 
they are indicated in square brackets.

Sampling locations
Standard sample areas. Olutorsky District: 1 — Koryak State Reserve, N shore of Lavrova Bay, 

60°24′25.5″N, 167°02′41.0″E, ca. 100 m a. s. l., wet rocks, VIII 2019, Kirichenko Lavrova-1; 2 — ibid., 
S of Druzhny, 60°23′47.7″N, 167°04′53.2″E, ca. 50 m a. s. l., wet rocks, VIII 2019, Kirichenko Lavrova-2; 
3  — ca. 4.5 km N to Tilichiki, S slope of the hill Prodolgovataya, 60°28′18.8″N, 166°03′38.5″E, 
418 m a. s. l., lichen tundra with dwarf shrubs, 24 VIII 2018, Himelbrant, Stepanchikova Tilichiki-a26; 
4 — W of Khailino, Vetvey Range, Ledyanoy mine, 60°57′21.0″N, 166°03′16.2″E, 153 m a. s. l., gravel 
tundra with Diapensia obovata (F. Schmidt) Nakai on slope, 19 VIII 2020, Neshataeva, Skvortsov 
2018; 5 — ibid., 60°59′57.2″N, 166°07′24.9″E, 153 m a. s. l., rocky outcrop, VIII 2020, Kirichenko 892; 
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6 — N of the Pylgovayam River, Ivtygin Ridge, Dolinnaya Mt., SE slope, 61°03′33″N, 167°56′33″E, 
604 m a. s. l., nival mountain tundra with Dryas octopetala L., 26 VIII 2021, Skvortsov 21100; 7 — 
upper course of the Vyvenka River, N slope of Maingykakyjne Ridge, large scree near the top, 
61°24′46″N, 168°03′50″E, 708 m a. s. l., mountain tundra with lichens and dwarf shrubs, 30 VII 2021, 
Skvortsov s. n.; 8 — ibid., close to the mouth of the Vakhavnitvayam River, ca. 87 km NE of Khailino, 
spurs of the Vetvey Ridge, 61°27′49.9″N, 168°04′43.7″E, ca. 700 m a. s. l., rocks, VII 2021, Kirichenko 
1; 9 — Vetvey Ridge, Evyoinenelkhan Pass, N macroslope, NE slope of a small valley, 61°28′57″N, 
167°16′49″E, 594 m a. s. l., plant community under the rock, 12 VIII 2021, Skvortsov s. n.; 10 — ibid., 
61°29′24″N, 167°14′58″E, 465 m a.  s.  l., mountain tundra with lichens and dwarf shrubs, 12 VIII 
2021, Skvortsov 2160; 11  — ibid., between Nutovayam and Evyoinvayam rivers, 61°29′59.9″N, 
167°14′55.8″E, 293 m a. s. l., mountain tundra with lichens and dwarf shrubs, 12 VIII 2021, Skvortsov 
GPS220; 12 — ibid., 61°30′00.0″N, 167°14′54.3″E, 290 m a. s.  l., permafrost patches between Pinus 
pumila (Pallas) Regel thickets with lichens, on bear path, 11 VIII 2021, Neshataeva, Skvortsov, 
V. Yu. Neshataev, Kirichenko s. n.; 13 — ibid., 61°30′31″N, 167°13′06″E, 652 m a. s. l., mountain tundra 
with lichens and dwarf shrubs, 13 VIII 2021, Skvortsov 2176; 14 — ibid., 61°30′34″N, 167°12′56″E, 
686  m  a.  s.  l., rubble area on the ridge, 13 VIII 2021, Skvortsov s. n.; 15  — ibid., 61°30′36.2″N, 
167°12′51.2″E, ca. 680 m a. s. l., rocky outcrop, VIII 2021, Kirichenko 4; Penzhinsky District: 16 — 
upper stream of Kuiboveem River, [63°50′N, 166°17′E], on soil, 9 VIII 1935, Nikitenko s. n.; 17 — 
Koryak Nature Reserve, Parapol′sky Dol segment, E of Talovskoe Lake, top of the hill in a hill range, 
61°18′16.9″N, 164°45′55.0″E, 197 m a. s. l., open rocky outcrops, 10 VIII 2016, Himelbrant Tal-05-
2016; 18 — ca. 70 km to Kamenskoe, Belaya River, 62°18′27.6″N, 166°43′51.7″E, 51 m a. s. l., dwarf 
shrub tundra with Pinus pumila and Betula exilis Sukaczev, 16 VII 2018, Neshataeva 1811; 19 — ca. 
70 km of Kamenskoe, Belaya River, 62°18′29.1″N, 166°43′52.3″E, 52 m a. s. l., swamp with Eriophorum 
vaginatum L. and Carex spp. on permafrost, 16 VII 2018, Neshataeva 1812; 20 — ibid., 62°21′15.2″N, 
166°32′46.7″E, ca. 350 m a. s. l., butte, 14 VII 2018, Kirichenko s. n.; 21 — vicinity of Kamenskoe, right 
bank of the Penzhina River, 62°26′12.6″N, 166°08′43.3″E, 34 m a. s. l., Pinus pumila community with 
dwarf shrubs, 7 VIII 2018, Neshataeva 1842; 22 — ibid., ca. 10 km NW of Kamenskoe, 62°31′03.8″N, 
166°02′35.7″E, ca. 400 m a.  s.  l., rocky outcrop, VIII 2019, Kirichenko 4; 23 — vicinity of Manily, 
Kamennaya Palatka Hill, 62°34′17.0″N, 165°24′53.4″E, ca. 400 m a. s. l., large butte surrounded by 
stony tundra, 4 VII 2018, Kirichenko s. n.

Fig. 1. Map of the study area. Sampling locations are marked by numbers.
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Results and Discussion
An annotated list of species is presented in alphabetical order. The species reported 

for the first time for the Kamchatka Territory are marked with !, lichenicolous fungi 
and lichens with #, and species protected by regional Red Data Book (Krasnaya..., 
2018) — with R. Each species is accompanied with the list of localities and substrates. 
Lichen substances are given for HPTLC-analyzed specimens. The information on 
presence in the neighboring regions is provided for all species. Abbreviations of the 
neighboring regions are following: Ala — Alaska, Chu — Chukotka Autonomous Area, 
Kam — Kamchatka Territory (including Commander Islands), Mag — Magadan Re-
gion, Yak — Republic of Sakha (Yakutia). References are given after each abbreviation 
(in brackets), one for each region. For the species unknown in Kam, Chu, Mag, and 
Yak, the nearest localities in Russia are cited. For the species new to the Russian Far 
East the most important identification characters are listed.

Amygdalaria pelobotryon (Wahlenb.) Norman — on rock and gravel; 10, 12. — Kam 
(Himelbrant et al., 2014), Mag (Kotlov, 1995), Ala (Thomson, Ahti, 1994).

Cladonia stricta (Nyl.) Nyl. — on soil; 6. Thallus contains atranorin and fumarprotocetraric 
acid. — Kam (Himelbrant et al., 2014), Chu (Andreev et al., 1996), Mag (Kotlov, 1995), Yak 
(Andreev et al., 1996), Ala (Spribille et al., 2010).

#Corticifraga fuckelii (Rehm) D. Hawksw. et R. Sant. — on thallus of Peltigera sp. on soil; 
19. — Kam (Himelbrant et al., 2014), Yak (Zhurbenko et al., 2005), Ala (Spribille et al., 2010).

#Diploschistes muscorum (Scop.) R. Sant. — on thallus of Cladonia sp. on soil; 21. — Kam 
(Himelbrant et al., 2014), Chu (Andreev et al., 1996), Yak (Poryadina, 2005), Ala (McCune et 
al., 2009).

Diplotomma alboatrum (Hoffm.) Flot. — on thallus of Rusavskia elegans (Link) S. Y. Kondr. 
et Kärnefelt on rock; 5. — Kam (Nylander, 1887), Chu, Yak (Andreev et al., 1996), Ala (Geiser 
et al., 1998).

!Ephebe hispidula (Ach.) Horw. — on wet rocks; 1, 2. Ala (McCune et al., 2009). New to the 
Russian Far East. The nearest known locality in Russia is in the Irkutsk Region (Lishtva, 2022). 
The species is characterized by filamentous thallus to 3 cm in diam. with numerous spine-like 
branchlets (Nordic..., 2007).

Fuscidea mollis (Wahlenb.) V. Wirth et Vězda — on rocks; 15, 20. — Kam (Nylander, 1887), 
Chu (Andreev et al., 1996), Mag (Kotlov, 1995), Yak (Poryadina, 2005), Ala (Fryday, 2008).

!Ionaspis lacustris (With.) Lutzoni — on rock; 9. — Chu (Andreev et al., 1996), Yak 
(Poryadina, 2005), Ala (Spribille et al., 2010).

!Lambiella impavida (Th. Fr.) M. Westb. et Resl — on rock; 23. — Ala (Hertel, Andreev, 
2003). New to the Russian Far East. The nearest known locality in Russia is in the Novaya 
Zemlya Archipelago (Andreev et al., 1996). The species is characterized by free-living dark, 
usually glossy thallus, black apothecia usually without central “button”, and relatively small 
spores up to 12 μm long (Foucard, 2001; McCune, 2017).

Lecidea paupercula Th. Fr. — on rock; 23. Thallus contains stictic acid. — Kam (Nylander, 
1887), Chu (Andreev et al., 1996), Ala (Hertel, Andreev, 2003).

L. tessellata Flörke — on rock; 23. — Kam (Hertel, Andreev, 2003), Chu (Andreev et al., 
1996), Mag (Kotlov, 1995), Yak (Andreev et al., 1996), Ala (Hertel, Andreev, 2003).

!Leciophysma finmarkicum Th. Fr. — on soil over rock; 5. — Chu (Andreev et al., 1996), 
Yak (Poryadina, 2005), Ala (Spribille et al., 2010).
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RLobaria pseudopulmonaria Gyeln. — on soil; 4. — Kam (Himelbrant et al., 2008), Ala 
(Thomson, Ahti, 1994).

RMasonhalea richardsonii (Hook.) Kärnefelt — on soil; 11, 12, 16. — Kam (Himelbrant, 
Neshataev, 2012), Chu (Andreev et al., 1996), Mag (Kotlov, 1995), Yak (Andreev et al., 1996), 
Ala (McCune et al., 2009).

!Massalongia carnosa (Dicks.) Körb. — on soil; 9. — Mag (Zhurbenko, 2003), Yak 
(University..., 2023), Ala (McCune et al., 2009).

Peltigera britannica (Gyeln.) Holtan-Hartw. et Tønsb. — on soil; 18. — Kam (Urbanavichus, 
Urbanavichene, 2004, although without specifying the data source), Ala (Spribille et al., 2010).

#Phacopsis huuskonenii Räsänen — on thalli of Bryoria nitidula (Th. Fr.) Brodo et 
D. Hawksw. on soil; 14, 15. — Kam (Zhurbenko et al., 2012); Ala (Spribille et al., 2010).

Pilophorus robustus Th. Fr. — on rock; 3. — Kam (Mikulin, 1987, 1988); Chu (Andreev et 
al., 1996), Mag (Kotlov, 1995), Yak (Andreev et al., 1996), Ala (McCune et al., 2009).

#Pronectria erythrinella (Nyl.) Lowen — on thallus of Peltigera elisabethae Gyeln. on soil; 
21. Kam (Zhurbenko et al., 2012), Yak (Zhurbenko, 2009b), Ala (Zhurbenko, Laursen, 2003).

Rhizocarpon cinereovirens (Müll. Arg.) Vain. — on rocks; 15, 20. Thallus contains stictic 
acid. — Kam (Mikulin, 1988), Mag (Kotlov, 1995), Yak (Andreev et al., 1996), Ala (McCune 
et al., 2009).

!R. simillimum (Anzi) Lettau — on rock; 23. New to the Russian Far East. The nearest lo-
cality is known in Taimyr area, Severnaya Zemlya (Andreev et al., 1996). The species is charac-
terized by grey thallus with I+ blue medulla, and 2-celled dark spores <17 μm long (Foucard, 
2001; McCune, 2017).

!Rhizoplaca opiniconensis (Brodo) Leavitt et al. — on rocks; 17 (GenBank accession num-
ber: OR475583). Thalli contain usnic acid, cf. isousnic acid, pannarin, fatty acid and xanthone. 
New to the Russian Far East. The nearest known locality in Russia is in Altai (Szczepańska et 
al., 2020). The species is related to R. subdiscrepans (Nyl.) R. Sant. known from the southern 
part of Russian Far East (e. g., Kuznetsova et al., 2022), from which it differs by epruinose apo-
thecia, weakly developed marginal lobes, shape of conidia (not observed in our material), and 
more orange tinge of thallus (McCune, 2017; Szczepańska et al., 2020). Our material generally 
corresponds to the description, but it contains a fatty acid and cf. isousnic acid, unlike other 
specimens of the species (see Szczepańska et al., 2020).

Rimularia limborina Nyl. — on rocks; 8, 23. — Kam (Nylander, 1887), Ala (Spribille et al., 
2020).

!#Sclerococcum deminutum (Th. Fr.) Ertz et Diederich — on thallus of Lopadium coralloi-
deum (Nyl.) Lynge on primary soil on rocks; 17. — Chu, Yak, Ala (Zhurbenko, 2009a).

Solorina bispora Nyl. — on soil; 7. — Kam (Himelbrant et al., 2014), Chu (Andreev et al., 
1996), Mag (Zheludeva, 2017), Yak (Andreev et al., 1996), Ala (Spribille et al., 2020).

Umbilicaria polaris (Schol.) Zahlbr. — on rock; 22. — Kam, Yak (Davydov, 2017).
!Vestergrenopsis isidiata (Degel.) E. Dahl — on wet rock; 2. — Ala (Spribille et al., 2010). 

New to the Russian Far East. The nearest known locality in Russia is in the Republic of Burya-
tia (Makryi, 1999). The species is characterized by rosette-like thallus consisting of radiate 
lobes with somewhat striate upper surface and laminal isidia (Nordic..., 2007).

Altogether 23 species of lichens and four lichenicolous fungi are new to Koryakia, 
9 of them are also new to Kamchatka. Five species are new to the Russian Far East, 
namely Ephebe hispidula, Lambiella impavida, Rhizocarpon simillimum, Rhizoplaca 
opiniconensis, and Vestergrenopsis isidiata.
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Taking into account this paper and earlier studies (Himelbrant et al., 2018, 2021), 
529 species of lichens and allied fungi are currently known from Koryakia. Saxico-
lous lichens represent most of the species new for Koryakia. This group is most diffi-
cult to collect and identify. So, it is little studied in many regions. At the same time, 
this is one of the most diverse ecological groups in Koryakia: in the current regional 
list, saxi colous lichens are represented by 211 species (39.9% of the revealed lichen 
biota). We expect more saxicolous species to occur in Koryakia and Kamchatka in 
general.

Undoubtedly, the lichen diversity of Koryakia has not been sufficiently stu-
died, and in the future, we expect new finds from different parts of this large and 
remote northern region. Almost unstudied are the northwestern part of the region, 
near the Magadan Region border, and its northeastern part, close to Chukotka. 
However, coastal part of Koryakia, which in general is better studied now, seems 
to be an area of high biodiversity, and it has a great potential of new lichenological 
discoveries.

Acknowledgments
The authors thank Viktoria V. Pankova for her kind assistance in molecular stu dies. 

The study was supported by Russian Science Foundation (RSF), grant  23-27-00202.
References / Литература

Altschul S. F., Gish W., Miller W., Myers E. W., Lipman D. J. 1990. Basic local alignment search tool. 
Journal of Molecular Biology 215: 403–410. https://doi.org/10.1016/S0022-2836(05)80360-2

Andreev M., Kotlov Y., Makarova I. 1996. Checklist of lichens and lichenicolous fungi of the Russian 
Arctic. The Bryologist 99(2): 137–169. https://doi.org/10.2307/3244545

BLAST. Basic Local Alignment Search Tool. 2023. National Center for Biotechnology Information. 
National library of medicine. http://www.ncbi.nlm.nih.gov/BLAST/ (Date of access: 25 VIII 
2023).

Davydov E. A. Family Umbilicariaceae. Flora lishainikov Rossii: rod Protoparmelia, semeistva Coe-
nogoniaceae, Gyalectaceae i Umbilicariaceae [The lichen flora of Russia: genus Protoparmelia, 
families Coenogoniaceae, Gyalectaceae, and Umbilicariaceae]. Moscow; St. Petersburg: 66–127. 
[Давыдов Е. А. Семейство Umbilicariaceae. Флора лишайников России: род Protoparmelia, се-
мейства Coenogoniaceae, Gyalectaceae и Umbilicariaceae. М.; СПб.: 66–127].

Diederich P., Lawrey J. D., Ertz D. 2018. The 2018 classification and checklist of lichenicolous fungi, 
with 2000 non-lichenized, obligately lichenicolous taxa. PLoS ONE 121: 340–426. 

 https://doi.org/10.1639/0007-2745-121.3.340
Esslinger T. L. 2019. A cumulative checklist for the lichen-forming, lichenicolous and allied fungi 

of the Continental United States and Canada, Version 23. Opuscula Philolichenum 18: 102–378.
Foucard T. 2001. Svenska skorplavar och svampar som växer på dem. Stockholm: 392 p.
Fryday A. M. 2008. The genus Fuscidea (Fuscideaceae, lichenized Ascomycota) in North America. 

The Lichenologist 40(4): 295–328. https://doi.org/10.1017/S0024282908007755
Gardes M., Bruns T. D. 1993. ITS primers with enhanced specificity for basidiomycetes — applica-

tion to the identification of mycorrhizae and rusts. Molecular Ecology 2: 113–118. 
 https://doi.org/10.1111/j.1365-294X.1993.tb00005.x
Geiser L. H., Dillman K. L., Derr C. C., Stensvold M. C. 1998. Lichens and allied fungi of southeast 

Alaska. Lichenographia Thomsoniana: North American lichenology in honor of John W. Thomson. 
Ithaca; New York: 201–243.

Himelbrant et al. Further knowledge on the lichen biota of Koryakia

L34

https://doi.org/10.1016/S0022-2836(05)80360-2
https://doi.org/10.2307/3244545
https://doi.org/10.1639/0007-2745-121.3.340
https://doi.org/10.1017/S0024282908007755
https://doi.org/10.1111/j.1365-294X.1993.tb00005.x


Hertel H., Andreev M. P. 2003. On some saxicolous lecideoid lichens of the Beringian Region and 
adjacent areas of Eastern Siberia and the Russian Far East. The Bryologist 106(4): 539–551. 
https://doi.org/10.1639/0007-2745(2003)106[539:OSSLLO]2.0.CO;2

Himelbrant D. E., Neshataev V. Yu. 2012. Masonhalea richardsonii (Parmeliaceae) — the first record 
for the lichen flora of Kamchatka. Novosti sistematiki nizshikh rastenii 46: 128–134. [Гимельбрант 
Д. Е., Нешатаев В. Ю. 2012. Masonhalea richardsonii (Parmeliaceae) — новый вид для лихено-
флоры Камчатки. Новости систематики низших растений 46: 128–134]. 

 https://doi.org/10.31111/nsnr/2012.46.128
Himelbrant D. E., Stepanchikova I. S., Kuznetsova E. S. 2008. New and rare species in the lichen flora 

of Kamchatka: proposals for the Red Data Book of Kamchatka Territory. Sokhranenie biorazno-
obraziya Kamchatki i prilegaushchikh morei: Materialy IX Mezhdunarodnoi nauchnoi konferenstii 
[Conservation of biodiversity of Kamchatka and coastal waters: Materials of IX international 
scientific conference]. Petropavlovsk-Kamchatsky: 56–59. [Гимельбрант Д. Е., Степанчико-
ва И. С., Кузнецова Е. С. 2008. Новые и редкие для флоры Камчатки виды лишайников: 
предложения к внесению в Красную книгу Камчатского края. Сохранение биоразнообра-
зия Камчатки и прилегающих морей: Материалы IX Международной научной конференции. 
Пет ропавловск-Камчатский: 56–59].

Himelbrant D. E., Stepanchikova I. S., Kuznetsova E. S. 2014. Lichens. Rastitel′nyi pokrov vulka-
nicheskikh plato Tsentral′noi Kamchatki [Vegetation cover of volcanic plateaus of Central Kam-
chatka]. Moscow: 121–164. [Гимельбрант Д. Е., Степанчикова И. С., Кузнецова Е. С. 2014. 
Лишайники. Растительный покров вулканических плато Центральной Камчатки. М.: 
 121–164].

Himelbrant D. E., Stepanchikova I. S., Ahti T., Neshataeva V. Yu. 2019. The first lichenological sur-
vey in Koryakia (Northern Kamchatka, Russia) — the last unexplored part of Beringia. Novosti 
sistematiki nizshikh rastenii 53(1): 107–142. https://doi.org/10.31111/nsnr/2019.53.1.107

Himelbrant D. E., Stepanchikova I. S., Ahti T., Neshataeva V. Yu. 2021. New exploration in Ko-
ryakia — the lichens of the Cape Goven, Bering Sea coast (Northern Kamchatka, Russia). Novosti 
sistematiki nizshikh rastenii 55(1): 121–162. https://doi.org/10.31111/nsnr/2021.55.1.121

Kotlov Yu. V. 1995. Data on lichen flora of the Upper Kolyma Upland. Novosti sistematiki nizshikh 
rastenii 30: 66–72. [Котлов Ю. В. 1995. Материалы к лихенофлоре Верхнеколымского на-
горья. Новости систематики низших растений 30: 66–72].

Krasnaya kniga Kamchatskogo kraya. T. 2. Rasteniya [Red Data Book of Kamchatka Territory. Vol. 2. 
Plants]. 2018. Petropavlovsk-Kamchatsky: 388 p. [Красная книга Камчатского края. Т. 2. Рас-
тения. 2018. Петропавловск-Камчатский: 388 с.].

Kuznetsova E. S., Dudov S. V., Ryabenko O. I. 2022. New data on diversity of lichens and licheni-
colous fungi of the Amur Region and the Russian Far East. Novosti sistematiki nizshikh rastenii 
56(2): 357–370. [Кузнецова Е. С., Дудов С. В., Рябенко О. И. 2022. Новые данные о разно-
образии лишайников Амурской области и Российского Дальнего Востока. Новости систе-
матики низших растений 56(2): 357–370]. https://doi.org/10.31111/nsnr/2022.56.2.357

Lishtva A. V. 2022. Supplement to the lichen flora of the Vitimsky State Nature Reserve. The Bulletin 
of Irkutsk State University. Series Biology. Ecology 39: 72–77. [Лиштва А. В. 2022. Дополнение к 
лихенофлоре государственного природного заповедника «Витимский». Известия Иркут-
ского государственного университета. Серия Биология. Экология 39: 72–77]. 

 https://doi.org/10.26516/2073-3372.2022.39.72
Makryi T. 1999. Lichens from Baikal region (Siberia) new to Russia. Cryptogamie Mycologie 20(4): 

329–334. https://doi.org/10.1016/S0181-1584(00)88859-4
McCune B. 2017. Microlichens of the Pacific Northwest. Volume 2: Key to the species. Corvallis, Ore-

gon: 755 p. https://doi.org/10.2509/naf2009.004.004
McCune B., Holt E., Neitlich P., Ahti T., Rosentreter R. 2009. Macrolichen diversity in Noatak Na-

tional Preserve, Alaska. North American Fungi 4: 1–22.

Novosti sistematiki nizshikh rastenii 57(2): L29–L37. 2023

L35

https://doi.org/10.1639/0007-2745(2003)106[539:OSSLLO]2.0.CO;2
https://doi.org/10.31111/nsnr/2012.46.128
https://doi.org/10.31111/nsnr/2019.53.1.107
https://doi.org/10.31111/nsnr/2021.55.1.121
https://doi.org/10.31111/nsnr/2022.56.2.357
https://doi.org/10.1016/S0181-1584(00)88859-4
https://doi.org/10.2509/naf2009.004.004


Mikulin A. G. 1987. Lichens new to the Kamchatka Peninsula. Novosti sistematiki nizshikh rastenii 
24: 163–165. [Микулин А. Г. 1987. Новые для Камчатского полуострова виды лишайников. 
Новости систематики низших растений 24: 163–165].

Mikulin A. G. 1988. High-mountain lichens of the Kronotsky State Reserve (Kamchatka). Ras-
titelnyi mir vysokogornykh sistem SSSR [The vegetation world of high-mountain ecosystems of 
USSR]. Vladivostok: 149–158. [Микулин А. Г. 1988. Высокогорные лишайники Кроноцкого 
государственного заповедника (Камчатка). Растительный мир высокогорных систем СССР. 
Владивосток: 149–158].

NCBI. National Center for Biotechnology Information. 2023. National library of medicine. 
 https://www.ncbi.nlm.nih.gov/ (Date of access: 25 VIII 2023).
Nordic lichen flora 3: Cyanolichens. Uddevalla: 219 p.
Nylander W. 1887 [“1888”]. Enumeratio lichenum Freti Behringii. Bulletin de la Société Linneénne de 

Normandie. Série 4 1: 198–286. https://doi.org/10.5962/bhl.title.62223
Orange A., James P. W., White F. J. 2001. Microchemical methods for the identification of lichens. 

London: 101 p.
Poryadina L. N. 2005. Lichens. Raznoobrazie rastitel’nogo mira Yakutii [Diversity of plant world of 

Yakutia]. Novosibirsk: 126–149. [Порядина Л. Н. 2005. Лишайники. Разнообразие расти-
тельного мира Якутии. Новосибирск: 126–149].

Spribille T., Pérez-Ortega S., Tønsberg T., Schirokauer D. 2010. Lichens and lichenicolous fun-
gi of the Klondike Gold Rush National Historic Park, Alaska, in a global biodiversity context. 
The Bryologist 113(3): 439–515. https://doi.org/10.1639/0007-2745-113.3.439

Spribille T., Fryday A. M., Pérez-Ortega S, Svensson M., Tønsberg T., Ekman S., Holien H., Resl P., 
Schneider K., Stabentheiner E., Thüs H., Vondrák J., Sharman L. 2020. Lichens and associated 
fungi from Glacier Bay National Park, Alaska. The Lichenologist 52(2): 61–181. 

 https://doi.org/10.1017/S0024282920000079
Szczepańska K., Urbaniak J., Śliwa L. 2020. Taxonomic recognition of some species-level lineages 

circumscribed in nominal Rhizoplaca subdiscrepans s. lat. (Lecanoraceae, Ascomycota). PeerJ 8: 
e9555. https://doi.org/10.7717/peerj.9555

Thomson J. W., Ahti T. 1994. Lichens collected on an Alaska Highway expedition in Alaska and 
Canada. The Bryologist 97(2): 138–157. https://doi.org/10.2307/3243751

University of Oslo. 2023. Lichen herbarium, Oslo (O) UiO. Version 1.2176. Occurrence dataset 
 https://doi.org/10.15468/ktu7bj accessed via GBIF.org. https://www.gbif.org/occur-

rence/919269379 (Date of access: 21 VIII 2023).
Urbanavichus G. P., Urbanavichene I. N. 2004. Lichens. The present-day state of biological diver-

sity within protected areas in Russia. Issue 3. Lichens and bryophytes. Moscow: 5‒235. [Урбана-
вичюс Г. П., Урбанавичене И. Н. 2004. Лишайники. Современное состояние биологическо-
го разнообразия на заповедных территориях России. Вып. 3. Лишайники и мохообразные. 
 Москва: 5‒235].

Westberg M., Moberg R., Myrdal M., Nordin A., Ekman S. 2021. Santesson′s checklist of Fennoscan-
dian lichen-forming and lichenicolous fungi. Uppsala: 933 p.

White T. J., Bruns T., Lee S., Taylor J. W. 1990. Amplification and direct sequencing of fungal ri-
bosomal RNA genes for phylogenetics. PCR protocols: a guide to methods and applications. New 
York: 315−322. https://doi.org/10.1016/B978-0-12-372180-8.50042-1

Zheludeva E. V. 2017. New records of lichen species from Magadan Region. Turczaninowia 20(2): 
64‒74. [Желудева Е. В. 2017. Новинки лихенофлоры Магаданской области. Turczaninowia 
20(2): 64‒74]. https://doi.org/10.14258/turczaninowia.20.2.6

Zhurbenko M. P. 2003. New and rare lichen species (Lichenes) from Sakha-Yakutiya Republic and 
Magadan Region. Botanicheskii zhurnal 88(1): 111‒117. [Журбенко М. П. 2003. Новые и ред-
кие виды лишайников (Lichenes) из Республики Саха-Якутия и Магаданской области. Бо-
танический журнал 88(1): 111‒117].

Himelbrant et al. Further knowledge on the lichen biota of Koryakia

L36

https://www.ncbi.nlm.nih.gov/
https://doi.org/10.5962/bhl.title.62223
https://doi.org/10.1639/0007-2745-113.3.439
https://doi.org/10.1017/S0024282920000079
https://doi.org/10.7717/peerj.9555
https://doi.org/10.2307/3243751
https://doi.org/10.15468/ktu7bj
https://www.gbif.org/occurrence/919269379
https://www.gbif.org/occurrence/919269379
https://doi.org/10.1016/B978-0-12-372180-8.50042-1
https://doi.org/10.14258/turczaninowia.20.2.6


Zhurbenko M. P. 2009a. Lichenicolous fungi and some lichens from the Holarctic. Opuscula Philoli-
chenum 6: 87–120.

Zhurbenko M. P. 2009b. Lichenicolous fungi and lichens from the Holarctic. Part II. Opuscula Philo-
lichenum 7: 121–186.

Zhurbenko M., Laursen G. 2003. Lichenicolous fungi from central Alaska: new records and range 
extensions. The Bryologist 106(3): 460–464. https://doi.org/10.1639/14

Zhurbenko M. P., Raynolds M. K., Walker D. A., Matveeva N. V. 2005: Lichens and lichenicolous 
fungi from the Kolyma delta region, Russian Arctic. Graphis Scripta 17(1): 27–31.

Zhurbenko M. P., Himelbrant D. E., Kuznetsova E. S., Stepanchikova I. S. 2012. Lichenicolous fungi 
from Kamchatka Peninsula, Russia. The Bryologist 115(2): 295–312. 

 https://doi.org/10.1639/0007-2745-115.2.295

Novosti sistematiki nizshikh rastenii 57(2): L29–L37. 2023

L37

https://doi.org/10.1639/0007-2745-115.2.295

