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Abstract

The purpose of our study is to investigate the genera Micarea and Brianaria in the Magadan
Region of the northern Russian Far East. The specimens stored in the herbaria of MAG and LE,
along with collections from various districts of the Magadan Region collected between 2013 and
2021, were used as material for this paper. As a result of the research, sixteen species from the
genera Brianaria and Micarea were identified. Among them, Brianaria bauschiana and Micarea
rhabdogena are new to Asia; Micarea byssacea, M. pusilla and M. soralifera are reported for the
first time in the Russian Far East, and nine species are new for the Magadan Region. Differences
from related species and their distribution throughout Russia and nearby regions are discussed.

Keywords — Asia — biodiversity — Brianaria bauschiana — crustose lichens — distribution —
Micarea rhabdogena

Introduction

The genus Micarea Fr. is a widespread group of crustose lichens, many of which are common
corticolous and lignicolous in boreal forests. Recently, the taxonomy and systematics of the genus
have attracted great scientific interest. Thus, a number of phylogenetic studies have shown that the
genus Micarea is paraphyletic (Andersen & Ekman 2005, Sérusiaux et al. 2010, Ekman &
Svensson 2014), and species from the group Micarea sylvicola were separated into the genus
Brianaria S. Ekman & M. Svensson, which is included within the family Psoraceae Zahlbr.
(Ekman & Svensson 2014). The diversity of the genus Micarea is practically unchanged and
includes about 100 species, according to data from various sources (Kirk et al. 2008, Liicking et al.
2017, Wijayawardene et al. 2022). It is likely that the diversity has been greatly underestimated. In
the last 10 years alone, more than 60 new species have been described worldwide (Aptroot &
Céceres 2014, 2024, Brand et al. 2014, Cordova-Chavez et al. 2014, van den Boom & Ertz 2014,
Brackel 2016, Guzow-Krzeminska et al. 2016, 2019, McCarthy & Elix 2016a, b, 2020a, b, Etayo
2017, van den Boom et al. 2017a, b, 2020, 2023, Elix & McCarthy 2018, Kantvilas 2018, Hyde et
al. 2019, Kantvilas & Coppins 2019, Launis et al. 2019a, b, Launis & Myllys 2019, Coppins et al.
2021, Kantelinen et al. 2021, 2024, van den Boom 2021, Vondrak et al. 2022, Schumm & Aptroot
2024). We estimate that the genus Micarea includes more than 160 species worldwide (Index
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Fungorum, 2018-2023; authors’ data), although the genus remains poorly studied in many parts of
the world.

Our previous studies on the genus Micarea in the Russian Far East focused mainly on the
southern regions (Konoreva et al. 2019, 2020, 2021, Davydov et al. 2021, Chesnokov & Konoreva
2021, 2022). No targeted studies have been carried out on the northern regions of the Russian Far
East. Fourteen species of the genus Micarea are mentioned only in a few papers focused on lichen
diversity (Makarova 1983, Makarova & Katenin 1992, 2009, Kotlov 1995, Afonina & Dobrysh
2000, Himelbrant et al. 2014, 2019, 2021, Kristinsson et al. 2010, Konoreva et al. 2019, 2021).

The first and only mention of Micarea and Brianaria species in the Magadan region was in
the paper by Kotlov (1995), which lists three species: Micarea assimilata (Nyl.) Coppins,
M. melaena (Nyl.) Hedl. and Brianaria sylvicola (Flot. ex Koérb.) S. Ekman & M. Svenss.
Additionally, the Handbook of the lichens of Russia (Kotlov 1998) reports M. incrassata Hedl. and
M. turfosa (A. Massal.) Du Rietz for the Magadan Region, but without detailed information on the
locality.

The Magadan Region is located in the northeastern part of Russia on the shore of the Sea of
Okhotsk and covers an area of 462,400 km?. The relief is dominated by mountain ranges with a
very complex geological structure, and only on the outskirts and along river valleys are there small
areas occupied by lowlands. The climate in the region is sharply continental. Winters are long (up
to 8 months), and summers are cool with frequent fogs. Average January temperatures range from -
19 to -23 °C on the coast of the Sea of Okhotsk and -38 °C in the interior; July temperatures are
+12 °C on the coast and 16 °C in the interior, respectively. Due to the harsh climatic conditions,
most of the Magadan Region mainly consists of tundra and forest-tundra communities. Forests
occupy about 37.5% of the territory (Klyukin 1970). According to the geobotanical zoning of Reutt
(1970), the research area is part of the mountainous region of dwarf-pine forests and larch-birch
forests of the Okhotsk coast and the swamp-tussock-tundra region of the Yamsko-Tauya depression
and the mountain-arctic tundras and lichen light forests of the Kolyma Highlands. Yurtsev (1974)
classifies this territory as the North Okhotsk province within the East Siberian subregion of the
Boreal floristic region.

Materials & Methods

The materials for this study included specimens stored in the herbaria of the Institute of
Biological Problems of the North, Far Eastern Branch of the Russian Academy of Sciences (MAG)
and the Komarov Botanical Institute RAS (LE), as well as collections of authors in different
regions of the Magadan Region, collected in 2013, 2017, 2020, and 2021 (Fig. 1). Some of the
studied specimens were transferred for storage to the herbarium of Botanical Garden-Institute Far
Eastern Branch of the Russian Academy of Sciences (VBGI).

The materials were studied morphologically and chemically according to the standard
methods (Smith et al. 2009, Stepanchikova & Gagarina 2014). Anatomical and morphological
characteristics of the specimens were examined using Olympus SZ 6, MBS-10, MSP-2
stereomicroscopes, and Olympus BX 51 and Carl Zeiss Primo Star microscopes. Species
photographs were taken using a stereoscopic microscope Motic SMZ-171-LED with an attached
MotiCam S6 camera and Axio Scope.Al with Axiocam 506 color camera. The presence or absence
of lichen substances was checked by spot tests with 10 % KOH (K), Ca(ClO)2 (C) and CeHa(NH>)
(P) and the thin layer chromatography (TLC) method in solvent system C (Orange et al. 2001).
TLC was performed to identify secondary metabolites, mainly in species of the Micarea prasina
group. The names of pigments observed in Micarea species are given after Meyer & Printzen
(2000). The nomenclature of the Micarea species follows Westberg et al. (2021).

Results

Sixteen species from the genera Brianaria and Micarea were identified. Among them,
Brianaria bauschiana and Micarea rhabdogena are new to Asia, while Micarea byssacea,
M. pusilla, and M. soralifera are reported for the first time in the Russian Far East. Additionally,
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nine species (M. botryoides, M. contexta, M. denigrata, M. fennica, M. hedlundii,
M. microareolata, M. misella, M. prasina, M. tomentosa) are new to the Magadan Region. The
specimens studied for each species, and differences from related taxa are discussed, along with
their distribution in Russia and nearby regions.
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Fig. 1 — Map of the study area. The dots indicate the places where lichens are collected: 1 Kava
River, left bank. 2 Kava River, Grey Goose base. 3 Moldot cordon. 4 Morportovskaya Sopka.
5 Zavyalova Island. 6 Ola Village. 7 Ola River, place Zolotoy. 8 Yablonevy Pass. 9 Olskoye
Plateau. 10 Contact Base. 11 Kullu River. 12 Gavryushka Pass. 13 Malyk Lake. 14 Urultun Lake.
15 Kolyma River valley, affluent stream of the Arangas. 16 vicinity of Upper cordon of the reserve.
17 vicinity of Middle cordon of the reserve. 18 vicinity of Lower cordon of the reserve. 19 Kolyma
River valley, below the mouth of the Balygychan River.

Brianaria bauschiana (Korb.) S. Ekman & M. Svenss. Fig. 2

The species of the Micarea sylvicola group, despite having a non-micareoid photobiont (more
than 10 um in diameter) and occurring on rocky substrates, have long been considered within the
genus Micarea. Coppins (1983) noted in his book that this group is worthy of subgenus rank, but
their taxonomic status remained unchanged. Later, molecular data revealed that species in this
group belong to the genus Brianaria (Ekman & Svensson 2014). Brianaria bauschiana is
distinguished from other Brianaria species by differently colored apothecia within the same
specimen (Fig. 2a-b) and a hyaline or slightly greenish hypothecium in the upper part (Fig. 2c—d)
(Coppins 1983).

Crystals (observation with polarizer) — None detected in the apothecium section and thallus.

Secondary metabolites — No substances detected by the TLC.

Distribution — The nearest known locality is in the Komi Republic (Pystina 2001). The report
from the Jewish Autonomous Region (Skirina 2015) is erroneous. The specimens were identified as
Trapeliopsis viridescens (J. F. Gmel.) Coppins & P. James. Other reports of the species from the
Krasnoyarsk Territory (Larina & Smirnova 2022) and the Republic of Tatarstan (Evstigneeva 2007)
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on the bark of coniferous trees are also doubtful since the species is saxicolous and has a
suboceanic distribution (Coppins 1983, Czarnota 2007). This record is new to Asia.

Fig. 2 — Brianaria bauschiana (MAG T-4996). a—b Differently colored apothecia within the same
specimen. ¢ A section of apothecium in water. d A section of apothecium in KOH. e Ascospores.
Scale bars: a—b =2 mm, ¢—d = 100 um, e =20 pm.

Specimen examined - Russia, Tenkinsky District, Magadan-Nexican highway,
Verkhnekolymskoe Highlands, Gavryushka Pass, 62°26'39.9” N, 147°19'19.3" E, 962 m above sea
level, stone rubble, on stones, 10 Jul 2021, E. V. Zheludeva, MAG T-4996.

Micarea botryoides (Nyl.) Coppins Fig. 3

The species is clearly distinguishable by the presence of black, branched pycnidia on stalks
(Fig. 3a-c), a dark hypothecium, and a thin thallus (Fig. 3d). Sterile specimens may resemble
M. misella (Nyl.) Hedl., M. nigella Coppins and M. eurasiatica Kantelinen & G. Thor, which also
have pycnidia on stalks but their pycnidia never branch. Additionally, M. botryoides can be
distinguished from the latter by the pigmentation of the pycnidia walls and their reaction to K and
HNOs: in M. botryoides, they are dark greenish-brown and do not change from K or K+ intensely
green, HNOs+ reddish brown (Fig. 3g-i); in M. misella, they are olive, olive-brown, K+ violet,
HNOs—; in M. nigella, they are dark green-black or violet-brown, K+ dark green, HNOz+ purple-
red (Coppins 1983, Czarnota 2007); in M. eurasiatica, they are greenish black, K+ green, HNOs+
purple (Kantelinen et al. 2024). Additionally, M. botryoides can be distinguished from
M. eurasiatica by its higher hypothecium (M. botryoides — 60-120 um; M. eurasiatica — 35-45 pm)
and shorter mesoconidia (M. botryoides — 3.5-4.8 x 1-1.5 um; M. eurasiatica — 4.5-6.0 x 1.2-1.5
um) (Coppins 1983, Kantelinen et al. 2024).
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Crystals (observation with polarizer) — None detected in the section of apothecium and
thallus.

Secondary metabolites — No substances detected by the TLC.

Distribution — The nearest known locality is in the Khabarovsk Territory (Konoreva et al.
2021). New to Magadan Region.

Specimens examined — Russia, Tenkinsky District, vicinity of the Contact Base, Kontaktovyi
Creek, 61°50'44.4" N, 147°39'49.8" E, 839 m above sea level, larch forest, on larch stump, 9 Jul
2021, L.A. Konoreva 97, LE L-26131; ibid., 61°50'47.2" N, 147°39'44.2" E, 841 m above seca
level, larch lingonberry-lichen forest, on rotten wood of larch stump, 9 Jul 2021, S. V. Chesnokov
60, LE L-261009.

Fig. 3 — Micarea botryoides (a, d-k LE L-26131; b—c LE L-26109). a Apothecia (1) and branched
pycnidia (2). b—c Branched pycnidia. d A section of apothecium in water. e A section of
apothecium in KOH. f A section of apothecium in HNOs. g Pycnidia in water. h Pycnidia in KOH.
i Pycnidia in HNOg. j Ascospores. k Conidia. Scale bars: a = 0.5 mm, b—c = 0.25 mm, d-i = 100
um, j—k = 10 pm.

Micarea byssacea (Th. Fr.) Czarnota et al. Fig. 4
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The species has long been included in the M. prasina group and was considered as
M. micrococca s. lat. It was possible to describe it as an independent taxon due to molecular
methods (Czarnota & Guzow-Krzeminska 2010). Distinctive features include the presence of a
bright green thallus, goniocystic to granular structure, methoxymicareic acid, and adnate apothecia
with sedifolia-grey pigment. Additionally, M. byssacea has crystalline granules in the hymenium
and thallus (Fig. 4c). The grey coloration may sometimes be faintly visible. The most characteristic
difference from related species (M. laeta Launis & Myllys, M. microareolata Launis et al. and M.
micrococca (Koérb.) Gams ex Coppins), which also contain methoxymicareic acid, and crystalline
granules in hymenium and thallus, is the presence of sedifolia-grey pigment in the apothecia
(Czarnota & Guzow-Krzeminska 2010, Launis et al. 2019b). In addition, it differs from M. laeta
and M. microareolata in the structure of the thallus: M. byssacea has a goniocystic to granular
thallus, M. laeta almost always forms a continuous crust; in M. microareolata, goniocysts fuse and
form small areoles (Launis et al. 2019b). It differs from M. micrococca due to its adnate apothecia
(while in M. micrococca the apothecia are convex) (Czarnota & Guzow-Krzeminska 2010).

Fig. 4 — Micarea byssacea (MAG 0-4920). a Apothecia and thallus. b A section of apothecium and
thallus. ¢ A section of apothecium and thallus with polarizer. d Ascospores in asci. Scale bars: a =2
mm, b—c =100 um, d = 20 um.

Crystals (observation with polarizer) — Visible in hymenium and in thallus. Soluble in K.

Secondary metabolites — Methoxymicareic acid.

Distribution — The nearest known localities in Asia include Japan (Coppins et al. 2021), and,
in Russia, from Leningrad (Stepanchikova et al. 2017, Himelbrant et al. 2018) and Kostroma
regions (Urbanavichus & Urbanavichene 2022). New to the Russian Far East.

Specimen examined — Russia, Olsky District, Zavyalova Island, Rassvet Bay, road along the
Malaya Rechka River, 59°04'41.0” N, 150°38'13.5” E, 28 m above sea level, old mixed-grass
stone-birch forest, on birch deadwood, 22 Jul 2021, E. V. Zheludeva, MAG 0-4920.
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Micarea contexta Hedl. Fig. 5

The species is morphologically similar to M. nigella, M. deminuta Coppins and immature
forms of M. melaena (Nyl.) Hedl., but differs by the presence of 1-septate ascospores (Fig. 5e)
(whereas in M. melaena, the ascospores are 3-septate; in M. deminuta and M. nigella, ascospores
are simple) (Coppins 1983, 1995). In addition, M. contexta has submerged or sessile pycnidia,
whereas M. nigella has stalked pycnidia (Coppins 1983, Czarnota 2011, Smith et al. 2009). It
differs from M. deminuta in having a dark green epihymenium and a dark green to dark purple
hypothecium, which K+ green, HNOz+ purple-red (Fig. 5b—d) (M. deminuta has an olive-brown
epihymenium (K— or K+ olive, HNOs+ red) and a red-brown hypothecium (K-, HNOs+ red))
(Coppins 1995, Czarnota 2007, Smith et al. 2009). It may also be confused with species of the
genus Arthonia Ach. due to the small size of the apothecia and the presence of 1-septate
ascospores, where one cell is slightly larger than the other. However, species of the genus Arthonia
are easily distinguished by the presence of large photobiont cells from the genus Trentepohlia Mart.
and Arthonia-type asci (Smith et al. 2009).

Fig. 5 — Micarea contexta (LE L-26136). a Apothecia. b A section of apothecium in water.
¢ A section of apothecium in KOH. d A section of apothecium in HNOsz. e Ascospores in asci.
Scale bars: a = 0.5 mm, b—d = 50 pm, ¢ = 20 pm.

Crystals (observation with polarizer) — None detected in the apothecium section and thallus.

Secondary metabolites — No substances detected by the TLC.

Distribution — The nearest known locality is in the Kamchatka Territory (Konoreva et al.
2019). New to Magadan Region.

Specimen examined — Russia, Khasynsky District, Olskoe Plateau, 750 m north of the
Yablonevy Pass, Maltan River, 60°37'03.3” N, 151°35'46.0” E, 936 m above sea level, dwarf birch-
lichen larch forest, on rotten wood of larch stump, 2 Jul 2021, S.V. Chesnokov 35, LE L-26136.

Micarea denigrata (Fr.) Hedl. Fig. 6

This is a widespread and extremely polymorphic species. The structure of the thallus and the
color of the apothecia depend mainly on environmental conditions. The most characteristic features
include the presence of sedifolia-grey pigment in the epihymenium (Fig. 6c, e), 0-1-septate
ascospores (Fig. 6f), and gyrophoric acid in the thallus and apothecia. Additionally, M. denigrata
has crystalline granules in the epihymenium, whereas such granules are not observed in the thallus
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(Fig. 6d). Micarea denigrata, which has an endoxylic thallus, is difficult to distinguish from
M. misella. However, the latter species does not contain gyrophoric acid in the apothecia (C-), has
pycnidia on the stalks, and does not contain crystalline granules on the apothecium section.
Micarea elachista (Korb.) Coppins & R. Sant. may be morphologically similar to M denigrata, but
it differs in the presence of elachista-brown pigment in the epihymenium, which dissolves in K and
does not contain lichen substances. A closely related species to M. denigrata is M. nitschkeana (J.
Lahm ex Rabenh.) Harm. This species is distinguished by 3-septate ascospores, as well as a
preference for bark as a substrate (M. denigrata has 0-1-septate ascospores and prefers wood as its
substrate) (Coppins 1983, Czarnota 2007). In the field, well-developed specimens of M. denigrata
sometimes have a morphological resemblance to M. cinerea (Schaer.) Hedl., M. lignaria (Ach.)
Hedl. and M. peliocarpa (Anzi) Coppins & R. Sant. However, these species have larger spores,
with 3 or more septa, and their epihymenium does not react with K (Coppins 1983, Czarnota 2007).

Fig. 6 — Micarea denigrata (LE L-26105). a—b Differently colored apothecia within the same
specimen. ¢ A section of apothecium and thallus in water. d A section of apothecium and thallus in
polarized light. e A section of apothecium and thallus in KOH. f Ascospores. Scale bars: a-b =1
mm, c—e =100 um, =20 pm.

Crystals (observation with polarizer) — Visible in epihymenium, none detected in the thallus.
Soluble in K.

Secondary metabolites — Gyrophoric acid.

Distribution — The nearest known localities are in the Kamchatka Territory (Himelbrant et al.
2014). New to Magadan Region.
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Specimens examined — Russia, Olsky District, Magadansky Nature Reserve, Kava-
Chelomdzhinsky subdistrict, left bank of the Kava River, 59°38'54.3" N, 147°09'40.7" E, 45 m
above sea level, a swamp with sparse larches, dwarf pine and birch trees on the hills, on the thallus
of Trichaptum fuscoviolaceum, 17 Aug 2017, E. V. Zheludeva, MAG 0-5069a. Russia,
Susumansky District, surroundings of the Malyk Lake, near the estuary of the Okhandya River,
63°34'39.4" N, 147°54'13.0" E, 946 m above sea level, mountains on the right bank, larch trees
near the waterfall, on the larch bark, 27 Jul 2020, V. V. Pospehov, MAG Su-4933. Russia,
Khasynsky District, Olskoe Plateau, 750 m north of the Yablonevy Pass, Maltan River, 60°37'03.3"
N, 151°35'46.0" E, 936 m above sea level, dwarf birch-lichen larch forest, on rotten wood of larch
stump, 2 Jul 2021, L. A. Konoreva 71, LE L-26105.

Micarea fennica A. Launis & Myllys Fig. 7

The species can be confused with M. hedlundii Coppins and M. tomentosa Czarnota &
Coppins due to the presence of pycnidia on the stalks, which may have a thin whitish tomentum
covering. However, M. fennica is easy to distinguish by its whitish-green thallus (Fig. 7a), the
presence of micareic acid, longer ascospores up to 12 um, and crystalline granules in both the
epihymenium and thallus (Launis & Myllys 2019, Konoreva et al. 2021). In contrast, M. hedlundii
and M. tomentosa have darker-colored thalli (olive green to dark green), lacking lichen substances
as well as crystalline granules in both the apothecium section and thallus, and have shorter
ascospores — up to 9 um (Czarnota 2007). In addition, M. hedlundii can be distinguished from
M. fennica by the presence of intrusa-yellow pigment (K+ violet, C+ violet) in the thallus, and
M. tomentosa, unlike M. fennica, has spherical sessile pycnidia.

Crystals (observation with polarizer) — Previously, it was reported that there were no
crystalline granules in both the apothecium section and the thallus of M. fennica (Konoreva et al.
2021). However, a revision of Siberian specimens and a study of well-developed specimens from
the Magadan Region revealed the presence of crystalline granules in the epihymenium and thallus,
which are soluble in K.

Secondary metabolites — Micareic acid.

Distribution — The species was originally described in a sterile state from several localities in
Finland (Launis & Myllys 2019). Later, fertile specimens were found from the Trans-Baikal
Territory, the Republic of Sakha (Yakutia) and the Kamchatka Territory (Konoreva et al. 2021).
Interestingly, in the Trans-Baikal Territory, Yakutia and Kamchatka, M. fennica is represented by
only a few specimens, while in the Magadan Region, the species is more widespread and often
grows together with M. hedlundii. This record is new to the Magadan Region.

Specimens examined — Russia, Olsky District, vicinity of Ola Village, near Thermal Power
Plant, 59°35'00.3"” N, 151°19'19.4" E, 23 m above sea level, green moss larch forest, on rotten
wood of larch stump, 6 Jul 2021, L. A. Konoreva 88, VBGI 164395. Susumansky District, Urultun
Lake, right bank, 63°48'15.2" N, 148°14'35.1" E, 963 m above sea level, larch woodland with
rocky placers and shrub-lichen spots, on a rotten log, 20 Aug 2021, E. V. Zheludeva, MAG Su-
4930. Tenkinsky District, vicinity of Contact Base, Kontaktovyi Creek, 61°50'26.6” N,
147°41'22.1" E, 886 m above sea level, dwarf birch-lichen larch forest, on rotten wood of larch
stump,11 Jul 2021, S. V. Chesnokov 86, LE L-26128, S. V. Chesnokov 90, LE L-26103; ibid., on
burnt larch stump, 11 Jul 2021, E. V. Zheludeva, MAG T-5572; ibid., 61°50'47.2" N, 147°39'44.2"
E, 841 m above sea level, larch lingonberry-lichen forest, on rotten wood of larch, 9 Jul 2021, S. V.
Chesnokov 60, LE L-26108; ibid., Magadan-Nexican highway, Upper Kolyma Highlands, vicinity
of the Contact Base, 61°50'19.5” N, 147°41'50.1" E, 912 m above sea level, larch forest, shrub
moss-lichen higher up the stream, on a stump, 11 Jul 2021, E. V. Zheludeva, MAG T-4888, T-
4891a. Khasynsky District, Yablonevy Pass, 60°35'59.0” N, 151°33'51.2" E, 858 m above sea
level, larch forest, shrub moss-lichen along the stream, on rotten wood, 2 Jul 2021, E. V.
Zheludeva, MAG Kh-5580, Kh-5581; ibid., Olskoe Plateau, 750 m north of the Yablonevy Pass,
Maltan River, 60°37'03.3” N, 151°35'46.0"” E, 936 m above sea level, dwarf birch-lichen larch
forest, on rotten wood of larch stump, 29 Jun-2 Jul 2021, S. V. Chesnokov 1, LE L-26116, S. V.

98



Chesnokov 35, LE L-26134, S. V. Chesnokov 37, LE L-26112, VBGI 164355, S. V. Chesnokov
41, LE L-26119, L. A. Konoreva 66, VBGI 164359, L. A. Konoreva 68, LE L-26121, VBGI
164360.

Fig. 7 — Micarea fennica (LE L-26112). a Micarea hedlundii (1) and M. fennica (2) within the
same specimen. b Stalked pycnidia. ¢ Stalked pycnidia and apothecia. d A section of apothecium
and thallus in transmitted light. e A section of apothecium and thallus in polarized light. f Pycnidia
and thallus section in transmitted light. g Pycnidia and thallus section in polarized light. h A section
of apothecium and thallus in KOH. i Pycnidia and thallus section in KOH. j Ascospores in asci. k
Ascospores. | Conidia. Scale bars: a =1 mm, b—c = 0.25 mm, d-i = 100 um, j = 20 um, k-1 = 10
pm.

Micarea hedlundii Coppins Fig. 8

The species is characterized by a dark olive-green goniocyst thallus (Fig. 8a) containing
yellow-orange drops of the intrusa-yellow pigment, which becomes violet when exposed to K and
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C (Fig. 8c—f). Additionally, it features tomentose stalked pycnidia (Fig. 8b), light brown apothecia,
and the absence of lichen substances (Czarnota 2007). Tomentose pycnidia are also found in
M. fennica and M. tomentosa. For differences from M. fennica, see the previous section. Micarea
tomentosa can be easily distinguished from M. hedlundii by the absence of intrusa-yellow pigment
in the thallus and the presence of short spherical pycnidia (Czarnota 2007). Micarea hedlundii, with
poorly developed pycnidia, may resemble M. prasina Fr. s. str., but the latter contains micareic
acid, whereas the intrusa-yellow pigment is absent.

Fig. 8 — Micarea hedlundii (a, ¢, d, h — LE L-26115; b, e-g — LE L-26132). a Apothecia (1) and
tomentose pycnidia (2). b Tomentose stalked pycnidia. ¢ A section of apothecium and thallus in
water. d A section of apothecium and thallus in KOH; arrows indicate the violet reaction of intrusa-
yellow pigment with KOH. e Pycnidia and thallus section in water. f Pycnidia and thallus section in
KOH. g Conidia. h Ascospores. Scale bars: a—b = 0.5 mm, c—d = 100 pm, e—f =200 pm, g = 10 pm,
h=20 um.

Crystals (observation with polarizer) — None detected in the apothecium section and thallus.

Secondary metabolites — No substances detected by the TLC.

Distribution — The nearest known localities are in the Kamchatka Territory (Stepanchikova &
Himelbrant 2018). New to Magadan Region.

Specimens examined — Russia, Olsky District, vicinity of Ola Village, near Thermal Power
Plant, 59°35'00.3” N, 151°1919.4" E, 23 m above sea level, green moss larch forest, on larch butt
end, 6 Jul 2021, S. V. Chesnokov 58, LE L-26117, VBGI 164389. Khasynsky District, Yablonevy
Pass, 60°35'59.1" N, 151°33'51.2" E, 858 m above sea level, larch forest, shrub moss-lichen along
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the stream, on rotting wood, 2 Jul 2021, E. V. Zheludeva, MAG Kh-5000; ibid., Olskoe Plateau,
750 m north of the Yablonevy Pass, Maltan River, 60°37'03.3” N, 151°35'46.0" E, 936 m above sea
level, dwarf birch-lichen larch forest, on larch stump, 29 Jun-2 Jul 2021, S. V. Chesnokov 1, LE L-
26115, S. V. Chesnokov 35, LE L-26133, S. V. Chesnokov 36, LE L-26123, S. V. Chesnokov 37,
LE L-26111, VBGI 164354, S. V. Chesnokov 41, LE L-26118, S. V. Chesnokov 42, LE L-26127,
S. V. Chesnokov 43, LE L-26106, VBGI 164357, L.A. Konoreva 60, LE L-26094, L.A. Konoreva
66, VBGI 164359; ibid., Spokoyniy headstream, 60°38'08.6” N, 151°32'04.9” E, 1037 m above sea
level, swampy dwarf birch-lichen larch, on rotten stump, 1 Jul 2021, L.A. Konoreva 22, LE L-
26114. Srednekansky District, Kolyma River valley, surroundings of the Seymchansky subdistrict
of the Magadansky Nature Reserve, territory of the Nizhniy Cordon, 63°5026” N, 153°36'31" E,
shrub-grasses larch forest, on a stump, 5 Aug 2021, E. V. Zheludeva, MAG Sr-4899, 4902; ibid.,
Kolyma River valley, the creek of the Arangas River, 63°20'47.1" N, 152°41'00.2" E, 194 m above
sea level, larch shrub forest, on the stump, 10 Aug 2021, E. V. Zheludeva, MAG Sr-4889.
Susumansky District, right bank of the Urultu Lake, 63°48'15.2" N, 148°14'35.1" E, 963 m above
sea level, larch woodland with rocky placers and shrub-lichen spots, on a log, 20 Aug 2021, E. V.
Zheludeva MAG Su-4928, 4929, 4932. Tenkinsky District, Magadan-Nexican highway,
Verkhnekolymskoe Highlands, vicinity of Contact Base, 61°50'19.5” N, 147°41'50.1" E, 912 m
above sea level, larch shrub moss-lichen forest, higher up the stream, on stump, 11 Jul 2021, E. V.
Zheludeva MAG T-4891b, 4918, 4990; ibid., surroundings of the Contact Base, Kontaktovyi
Creek, 61°50'47.2" N, 147°39'44.2" E, 841 m above sea level, lingonberry-lichen larch forest,
under the bark on the wood of a larch stump, 9 Jul 2021, S. V. Chesnokov 60, LE L-26107, S. V.
Chesnokov 61, LE L-26137; ibid., 61°50'44.4" N, 147°39'49.8" E, 839 m above sea level, larch
forest, on larch stump, 9 Jul 2021, L. A. Konoreva 97, LE L-26132; ibid., 61°5026.6" N,
147°41'22.1" E, 886 m above sea level, dwarf birch-lichen larch forest, on larch stump, 11 Jul
2021, L. A. Konoreva 154, VBGI 164419, L. A. Konoreva 158, LE L-26140, S. V. Chesnokov 86,
LE L-26129, S. V. Chesnokov 89, VBGI 164409, S. V. Chesnokov 90, LE L-26102, S. V.
Chesnokov 92, VBGI 164411.

Micarea incrassata Hedl. Fig. 9

The species is characterized by the presence of cephalodia containing cyanobacteria, a grey
thallus (Fig. 9a) and an orange-brown hypothecium (K-, becomes bright orange-brown from
HNO3) (Fig. 9b, d—e). Micarea assimilata is the most morphologically similar taxon, with which
this species is often confused. However, M. assimilata can be distinguished by its bright purple-
brown hypothecium, whose color intensifies when exposed to K and changes to red-brown when
exposed to HNOs. Additionally, M. assimilata has a lighter thallus color, ranging from white to
brownish-white (Coppins 1983). A morphologically related species that has cephalodia, along with
similar anatomy and ecology to M. incrassata, is Pilophorus dovrensis (Nyl.) Timdal et al.
Pilophorus dovrensis can be distinguished by its large non-micareoid photobiont and large (up to
1.5 mm in diameter) almost spherical apothecia, which are often covered with a bluish pruina. This
species also features a colorless thallus with a yellowish tint (Ahti & Stenroos 2013).

Crystals (observation with polarizer) — Visible in the thallus, none detected in the apothecium
section. Do not dissolve in K and HNOs (Fig. 9c, f).

Secondary metabolites — No substances detected by the TLC.

Distribution — Previously, the species was recorded in the Magadan Region without detail
locality (Kotlov 1998). The nearest known localities are in for the Kamchatka Territory
(Himelbrant et al. 2021) and the Chukotka Autonomous Area (Kristinsson et al. 2010).

Specimens examined — Russia, Olsky District, Zavyalova Island, Rassvet Bay, slope on the
left side of the bay, 59°04'59.8” N, 150°37'03.9" E, 160 m above sea level, shrub tundra, on
mosses, 25 Jul 2021, E. V. Zheludeva, MAG 0-4906. Khasynsky District, Olskoe Plateau,
60°38'57.7" N, 151°24'44.2" E, 1182 m above sea level, scatterings of stones, on the soil between
stones, 30 Jun 2021, E. V. Zheludeva, MAG Kh-5030b; ibid., 9.8 km northwest of the Yablonevyi
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Pass, between the Vynutyi Stream and the Fortuna River, 60°38'55.4" N, 151°26'06.4" E, 1292 m
above sea level, stone rubble, on soil, 30 Jun 2021, L. A. Konoreva 13, VBGI 164370.

Fig. 9 — Micarea incrassata (VBGI 164370). a Thallus, apothecia and cephalodia (indicated by
arrows). b Apothecium (1), cephalodium (2) and thallus (3) section in water. ¢ Apothecium,
cephalodium and thallus section in polarized light. d Apothecium, cephalodium and thallus section
in KOH. e Apothecium, cephalodium and thallus section in HNOs. f Apothecium, cephalodium and
thallus section in polarized light after KOH and HNOs. g Ascospores. Scale bars: a =1 mm, b—f =
200 pm, g =10 um.

Micarea melaena (Nyl.) Hedl. Fig. 10

A widespread species, M. melaena can be easily identified by the dark-colored section of its
apothecia, 3-septate ascospores, and the presence of gyrophoric acid in the thallus. All other
Micarea species lack this unique combination of characters (Coppins 1983, Czarnota 2007).
Specimens of M. melaena with poorly developed thalli may resemble M. contexta and M. nigella.
However, the latter species can be distinguished by their smaller apothecia (M. contexta — 0.1-0.2
mm in diam.; M. nigella — 0.1-0.3 mm in diam.; M. melaena — up to 0.5 mm in diam.).
Additionally, M. contexta has 1-septate ascospores, while M. nigella has simple ascospores.
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Furthermore, M. nigella forms stalked pycnidia, whereas M. melaena has submerged or sessile
pycnidia (Coppins 1983, Czarnota 2007).

Crystals (observation with polarizer) — None detected in the apothecium section.

Secondary metabolites — Gyrophoric acid.

Distribution — Previously, the species was recorded in the Magadan Region from the
Tenkinsky District, headwater of the Itrikan River (Kotlov 1995). However, we did not find any
specimens in herbaria LE and MAG.

Fig. 10 — Micarea melaena (a — LE L-26101, b—f — LE L-26097). a Apothecia. b Apothecium
section in water. ¢ Apothecium section in KOH. d Apothecium section in HNOz. e—f Ascospores.
Scale bars: a=1 mm, b—d =100 um, e—f =20 pm.

Specimens examined — Russia, Olsky District, Magadansky Nature Reserve, Kava-
Chelomdzhinsky subdistrict, left bank of the Chelomdzha River, Moldot cordon, 59°58'52.3” N,
148°05'00.6" E, 75 m above sea level, shrub larch forest, on larch bark, 22 Aug 2017, E. V.
Zheludeva, MAG 0-5013; ibid., vicinity of the Ola Village, near the Thermal Power Plant,
59°3500.3” N, 151°19'19.4" E, 23 m above sea level, green moss larch forest, on larch stump, 6 Jul
2021, L. A. Konoreva 88, VBGI 164394. Khasynsky District, Yablonevyi Pass, 60°35'59.1" N,
151°33'51.2" E, 858 m above sea level, larch forest, shrub moss-lichen forest along the stream, on
rotting wood, 2 Jul 2021, E. V. Zheludeva, MAG Kh-5040a; ibid., Olskoe Plateau, headwaters of
the Spokoiny creek, 60°38'08.6” N, 151°32'04.9” E, 1037 m above sea level, swampy dwarf birch-
lichen larch forest, on rotten stump, 1 Jul 2021, L. A. Konoreva 26, VBGI 164377; ibid., 750 m
north of the Yablonevyi Pass, Maltan River, 60°37'03.3” N, 151°35'46.0" E, 936 m above sea level,
dwarf birch-lichen larch forest, larch stump, 2 Jul 2021, S. V. Chesnokov 36, LE L-26122, S. V.
Chesnokov 44, LE L-26097, L. A. Konoreva 64, LE L-26120. Tenkinsky District, Magadan-
Nexican highway, Verkhnekolymskoe Highlands, vicinity of the Contact Base, 61°50'19.48" N,
147°41'50.14" E, 912 m above sea level, shrub moss-lichen larch forest, higher up the stream, on a
stump, 11 Jul 2021, E. V. Zheludeva, MAG T-5001b; ibid., Kontaktovyi Creek, 61°50'26.6"” N,
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147°41'22.1" E, 886 m above sea level, birch-lichen larch forest, on larch stump, 11 Jul 2021, S. V.
Chesnokov 86, LE L-26130, VBGI 164405, S. V. Chesnokov 88, LE L-26101, S. V. Chesnokov
89, VBGI 164408.

Micarea microareolata Launis et al. Fig. 11

The species was recently described (Launis et al. 2019b) and is characterized by pale, adnate
apothecia, a finely areolated thallus, the presence of methoxymicareic acid and crystalline granules
in the hymenium and thallus, and narrow spores (2-3 um wide). Closely related species that also
contain methoxymicareic acid and crystalline granules in the hymenium and thallus include
M. byssacea and M. laeta. Micarea byssacea is distinguished by the presence of sedifolia-grey
pigment in the apothecia, which gives them a grey coloration (in M. microareolata, sedifolia-grey
pigment is absent). Micarea laeta can be distinguished by the structure of its thallus, which features
goniocysts coalescing into larger granules or forming an almost continuous crust, as well as wider
ascospores (3—4 um wide) (Launis et al. 2019b).

Fig. 11 — Micarea microareolata (MAG 0-4924). a Apothecia and thallus. b A section of
apothecium and thallus in transmitted light. ¢ Ascospores. d A section of apothecium and thallus in
polarized light. Scale bars: a =0.25 mm, b, d =50 pm, ¢ = 10 pm.

Crystals (observation with polarizer) — Visible in hymenium and in thallus. Soluble in K.

Secondary metabolites — Methoxymicareic acid.

Distribution — The nearest known localities are in the Sakhalin Region on Sakhalin Island
(Konoreva et al. 2019). New to Magadan Region.

Specimen examined — Russia, Olsky District, Zavyalova Island, Rassvet Bay, the slope of the
hill on the right side of the Malaya Rechka River, 59°04'41.0” N, 150°38'13.5" E, 28 m above sea
level, mixed-grass stone birch forest, on a rotting birch, 24 Jul 2021, E. V. Zheludeva, MAG O-
4924.

Micarea misella (Nyl.) Hedl. Fig. 12

This species is characterized by a poorly developed thallus (often endoxylic), dark apothecia,
and the presence of pycnidia on stalks, as well as the absence of lichen substances. In terms of
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morphology, dark forms of M. denigrata with a poorly developed thallus, M. nigella, M. nowakii
Czarnota & Coppins and M. eurasiatica may be similar to M. misella. However, Micarea denigrata
can be easily distinguished by the presence of gyrophoric acid (C+ red) in both the apothecia and
thallus. Micarea nowakii is characterized by the presence of micareic acid. Micarea nigella is
notable for the dark color of the apothecia section and simple ascospores, whereas in M. misella,
the section is colorless, and O-1-septate ascospores (Czarnota 2007). Micarea eurasiatica is
distinguished by the dark color of the apothecia section and the pigmentation of the pycnidia walls
and their reaction to K and HNOs: in M. misella, they are olive, olive-brown, K+ violet, HNOs—; in
M. eurasiatica, they are greenish black, K+ green, HNO3+ purple (Czarnota 2007, Kantelinen et al.
2024).

Fig. 12 — Micarea misella (LE L-26095). a Apothecia. b Pycnidia. ¢ A section of apothecium in
water. d A section of apothecium in KOH. e Pycnidia section in water. f Pycnidia section in KOH.
g Ascospores (1) and conidia (2). h Conidia. Scale bars: a—b = 0.25 mm, ¢—f= 50 um, g-h = 10 pm.

Crystals (observation with polarizer) — None detected in the apothecium section and thallus.
Secondary metabolites — No substances detected by the TLC.
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Distribution — The nearest known localities are in the Kamchatka Territory (Himelbrant et al.
2014). New to Magadan Region.

Specimens examined — Russia, Olsky District, Ola River valley, place “Zolotoy”, 59°38' N,
151°58" E, larch forest, on wood, 7 Jul 2013, E. V. Zheludeva, MAG 0-5012; ibid., right bank of
the Kava River, Kavinskaya Dolina reserve, “Seryy gus” Base, 59°41'53.8" N, 147°43'20.2" E, 40
m above sea level, bathhouse, on rotting wood, 20 Aug 2017, E. V. Zheludeva, MAG 0-4960;
ibid., Zavyalova Island, Rassvet Bay, road along the Malaya Rechka River, 59°04'41.0" N,
150°38'13.5" E, 28 m above sea level, old mixed-grass stone-birch forest, on a rotting birch, 22 Jul
2021, E. V. Zheludeva, MAG 0-4904, 4905, 4907; ibid., 59°04'45.0” N, 150°38'03.5” E, 9 m
above sea level, old pier, on a log, 21 Jul 2021, E. V. Zheludeva, MAG 0-4908. Srednekansky
District, Kolyma River valley, neighborhoods of the Seymchansky subdistrict, the Magadansky
Nature Reserve, the territory of the Nizhniy Cordon, 63°5026"” N, 153°36'31" E, shrubs-forbs larch
forest, on a stump, 5 Aug 2021, E. V. Zheludeva, MAG Sr-4917; ibid., Kolyma River valley, below
the entry of the Balygychan River, 63°56'16.2” N, 154°04'59.7" E, 146 m above sea level, larch
shrub forest, on rotting wood of larch stump, 7 Aug 2021, E. V. Zheludeva, MAG Sr-4909, 4911,
4916. Tenkinsky District, Magadan-Nexican highway, Verkhnekolymskoe Highlands, vicinity of
the Contact Base, 61°50'19.5" N, 147°41'50.1" E, 912 m above sea level, shrub moss-lichen larch
forest, higher up the stream, on a stump, 11 Jul 2021, E. V. Zheludeva, MAG T-4998a; ibid.,
vicinity of the Contact Base, Kontaktovyi Creek, 61°50'47.2” N, 147°39'44.2" E, 841 m above sea
level, lingonberry-lichen larch forest, on larch stump, 9 Jul 2021, S. V. Chesnokov 60, LE L-26095;
ibid., 61°50'26.6” N, 147°41'22.1" E, 886 m above sea level, dwarf birch-lichen larch forest, on
larch stump, 11 Jul 2021, S.V. Chesnokov 92, VBGI 164411. Khasynsky District, Olskoe plateau,
750 m north of the Yablonevy Pass, Maltan River, 60°37'03.3” N, 151°35'46.0” E, 936 m above sea
level, dwarf birch-lichen larch forest, dry stump, 2 Jul 2021, S. V. Chesnokov 35, LE L-26136, S.
V. Chesnokov 40, LE L-26138.

Micarea prasina Fr. s. str. Fig. 13

Micarea prasina is the most common and highly variable species within the genus. Due to its
significant variability, a large complex of taxa has long been treated under the name “Micarea
prasina” (Coppins 1983, Czarnota 2007). The use of molecular data and more careful study of
morphological characters have led to the description of many new taxa from the Micarea prasina
group (for example, Czarnota & Guzow-Krzeminska 2010, Guzow-Krzeminska et al. 2016, 2019,
van den Boom et al. 2017a, 2020, Launis et al. 2019 a, b, Launis & Myllys 2019, Kantelinen et al.
2021). Currently, the Micarea prasina group includes 32 species, although the identification of
M. prasina s. str. remains problematic. The diagnostic features of this taxon include the presence of
micareic acid, a granular warty thallus, light brown to dark grey-brown apothecia, and the presence
of crystals in the epihymenium, visible in polarized light (Launis et al. 2019a). Morphologically
M. prasina s. str. is the most difficult to distinguish from M. fallax Launis & Myllys, M. nowakii
and M. melanobola (Nyl.) Coppins, all of which also contain micareic acid. However, M. fallax and
M. melanobola have crystals in the hymenium which are visible in polarized microscopy. They
primarily grow on bark, whereas M. prasina s. str. most often grows on rotten wood (Launis et al.
2019a). Micarea nowakii can be distinguished from M. prasina s. str. by the presence of stalked
pycnidia (in M. prasina s. str. pycnidia are submerged or sessile) and by the absence of crystals
visible in polarized light in the apothecium section (Czarnota 2007, Launis et al. 2019a).

Crystals (observation with polarizer) — Visible in the epihymenium and thallus.

Secondary metabolites — Micareic acid.

Distribution — The nearest known localities are in the Kamchatka Territory (Himelbrant et al.
2014, 2019). New to Magadan Region.

Specimens examined — Russia, Magadan District, surroundings of Magadan sity,
Morportovskaya Sopka, near the waterfall, 59°34'04.4” N, 150°38'27.8" E, 311 m above sea level,
dying larch forest along the edge of a raised bog, on wood at the base of a rotten larch, 4 Jul 2021,
E. V. Zheludeva, MAG M-5009; ibid., 59°33'46.2" N, 150°38'50.0" E, 320 m above sea level, larch
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with dwarf pine, birch and golden rhododendron, on dry larch, 4 Jul 2021, S. V. Chesnokov 55, LE
L-26093; ibid., 59°34'07.8” N, 150°38'30.9” E, 308 m above sea level, swampy mixed-herb larch
forest, on larch stump, 4 Jul 2021, L. A. Konoreva 79, LE L-26125, L. A. Konoreva 85, LE L-
26113, S. V. Chesnokov 50, LE L-26092, VBGI 164387. Olsky District, Magadansky Nature
Reserve, Kava-Chelomdzhinsky subdistrict, Chelomdzha River valley, Moldot Cordon,
59°58'49.8” N, 148°05'50.7” E., 79 m above sea level, larch forest, on rotting wood, 22 Aug 2017,
E. V. Zheludeva, MAG 0O-5575; ibid., vicinity of the Ola village, near the Thermal Power Plant,
59°35'00.3” N, 151°19'19.4"” E, 23 m above sea level, green moss larch forest, on rotten wood and
larch bark, 6 Jul 2021, L. A. Konoreva 87, LE L-26110, VBGI 164392, L. A. Konoreva 90, VBGI
164396, L. A. Konoreva 92, LE L-26099, S. V. Chesnokov 56, VBGI 164390; ibid., Zavyalov
Island, new road along the Malaya Rechka River, 59°04'41.03"” N, 150°38'13.45" E, 28 m above
sea level, old stone birch forest, in the trunk of an old birch tree on its rotting wood, 22.07.2021, E.
V. Zheludeva, MAG Ne 0.-4903b, 0.-4919; ibid., Rassvet Bay, hill slope on the right side of the
Malaya Rechka River, 59°04'41.0”" N, 150°38'13.5" E, 28 m above sea level, mixed-grass stone
birch forest, on a birch stump, 24 Jul 2021, E. V. Zheludeva, MAG 0-4927. Tenkinsky District,
Magadan-Nexican highway, Verkhnekolymskoe Highlands, vicinity of the Contact Base,
61°50'19.5” N, 147°41'50.1" E, 912 m above sea level, shrub moss-lichen larch forest, higher up
the stream, on a stump, 11 Jul 2021, E. V. Zheludeva, MAG T-5005; ibid., Kulu River valley, 5.4
km north of the Talgichan River, 62°04'50.9” N, 147°10'55.8"” E, 627 m above sea level, larch
forest with dwarf pine and dwarf birch, on burnt larch, 10 Jul 2021, S. V. Chesnokov 77, LE L-
26104. Srednekansky District, Kolyma River valley, neighborhood of the Seymchansky subdistrict
of the Magadansky Nature Reserve, territory of the Verkhnniy Cordon, 63°33'38"” N, 153°02'54" E,
shrub-forb larch forest, on a stump, 8 Aug 2021, E. V. Zheludeva, MAG Sr-4912a; ibid., territory
of the Nizhniy Cordon, 63°5026” N, 153°36'31" E, shrub-tall grass larch forest, on a stump, 5 Aug
2021, E. V. Zheludeva, MAG Sr.-4898b. Khasynsky District, Olskoe Plateau, Yablonevy Pass,
60°35'59.1” N, 151°33'51.2" E, 858 m above sea level, shrub moss-lichen larch forest, along the
stream, on rotting wood, 2 Jul 2021, E. V. Zheludeva, MAG Kh-5018, 5577; ibid., 750 m north of
the Yablonevyi Pass, Maltan River, 60°37'03.3” N, 151°35'46.0” E, 936 m above sea level, dwarf
birch-lichen larch forest, on larch stump 2 Jul 2021, S. V. Chesnokov 42, LE L-26126.
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Fig. 13 — Micarea prasina s. str. (a, d—g — LE L-26110, b — LE L-26093, ¢ — LE L-26125).
a—c Differently colored apothecia. d A section of apothecium and thallus in KOH. e A section of
apothecium and thallus in water. f A section of apothecium and thallus in polarized observation.
e Ascospores. Scale bars: a—c =1 mm, d—f= 100 um, g =20 pum.

Micarea pusilla Launis et al. Fig. 14

The small (up to 0.2 mm in diameter) and numerous apothecia of M. pusilla, which are often
difficult to see, combined with the presence of methoxymicareic acid, distinguish this species from
other in the genus Micarea (Launis et al. 2019a). Poorly developed specimens of M. micrococca
and M. pseudomicrococca, which also contain methoxymicareic acid, may resemble M. pusilla.
However, these species can be distinguished by the following features: they have crystals in the
hymenium and thallus, visible in polarized microscopy (in M. pusilla crystals are absent on the
apothecium section), larger apothecia (up to 0.4 mm in diameter) and larger spores: in
M. micrococca - 10.0 —12.0(16.0) x 3.0-4.5 pum (Czarnota & Guzow-Krzeminska 2010), in
M. pseudomicrococca — 8.0-14.0(15.0) x 2.0-3.2 um (Launis et al. 2019b), while in M. pusilla —
7.0-9.0(9.5) x 2.0-3.0 um (Launis et al. 2019a).

Crystals (observation with polarizer) — None detected in the apothecium section and thallus.

Secondary metabolites — Methoxymicareic acid.

Distribution — For Asia, the species was previously known in the Republic of Dagestan
(Launis et al. 2019b). The nearest known localities are in the Arkhangelsk Region (Tarasova et al.
2020). New to the Russian Far East.
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Fig. 14 — Micarea pusilla (MAG Sr-4912b). a Apothecia. b A section of apothecium and thallus.
C Ascospores in asci. Scale bars: a = 0.25 mm, b =50 um, ¢ = 10 um.

Specimens examined - Russia, Tenkinsky District, Magadan-Nexican highway,
Verkhnekolymskoe Highlands, vicinity of the Contact Base, 61°50'19.5” N, 147°41'50.1" E, 912 m
above sea level, shrub moss-lichen larch forest, higher up the stream, on a stump, 11 Jul 2021, E.
V. Zheludeva, MAG T-5008. Srednekansky District, Kolyma River valley, surroundings of the
Seymchansky site, Magadansky Nature Reserve, territory of the Verhniy Cordon, 63°33'38" N,
153°02'54" E, shrub-forb larch forest, on a stump, 8 Aug 2021, E. V. Zheludeva, MAG Sr-4912b,
4913.

Micarea rhabdogena (Norman) Hedl.

It is characterized by an endoxylic thallus, small black apothecia (0.1-0.3 mm in diameter), a
colorless section of the apothecium, and small ascospores (6-9 x 1.5-2.3 um). Micarea
rhabdogena is often difficult to distinguish from M. perparvula (Nyl.) Coppins & Printzen, as the
two species are largely identical. However, M. perparvula has slightly larger ascospores — 6.7-9.8
x 2.5-4 um (Coppins 2008). In terms of pigmentation and anatomical features of the apothecia,
M. rhabdogena resembles M. elachista. Nevertheless, M. elachista is distinguished by its well-
developed thallus and larger ((8-)10-18(-20) x 2-3.5 um) and 1(-3)-septate ascospores (Coppins
1983, Czarnota 2007). Furthermore, M. rhabdogena is also similar in morphology and spore
characteristics to M. misella and the miniature, endoxylic forms of M. denigrata. However, the
latter two species differ in the presence of sedifolia-grey pigment in the epihymenium (K+ violet).
Additionally, M. misella has stalked pycnidia and M. denigrata contains gyrophoric acid (Coppins
1983, Czarnota 2007).

Crystals (observation with polarizer) — None detected in the apothecium section and thallus.

Secondary metabolites — No substances detected by the TLC.

Distribution — A rare species. Until now it was known from European Russia: Murmansk
Region (Konoreva 2016), Leningrad Region (Kuznetsova et al. 2007) and the Komi Republic
(Hermansson et al. 1998). New to Asia.

Specimen examined — Russia, Srednekansky District, Magadansky Nature Reserve,
Seymchansky subdistrict, vicinity of the Sredniy Cordon, 63°40'55.5” N, 153°08'24.1" E, 169 m
above sea level, swampy sedge-cotton grass hummock with dwarf Middendorf birch, on a stump,
11 Jul 2020, E. V. Zheludeva, MAG Sr-5071a.
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Micarea soralifera Guz.-Krzemin. et al. Fig. 15

It is characterized by greyish-green soralia, the presence of micareic acid in the thallus and
sedifolia-grey pigment in apothecia and soredia. The species may resemble Micarea prasina s. str.
both chemically and morphologically, but the latter never forms soralia (Guzow-Krzeminska et al.
2016). Micarea flavoleprosa Launis et al. also contains micareic acid but is distinguished by its
thick yellowish-green to whitish-green thallus, which is composed of small soredia or small
goniocysts that often fuse to form larger granules, and lack of sedifolia-grey pigment (Launis et al.
2019a). Other species with soredia differ well from M. soralifera in their content of secondary
metabolites. For instance, M. viridileprosa Coppins & van den Boom contains gyrophoric acid (van
den Boom & Coppins 2001), M. coppinsii Tensberg has 5-O-methylhiascic acid (Tgnsberg 1992),
M. microsorediata Brand et al. contains methoxymicareic acid (Guzow-Krzeminska et al. 2019).

Fig. 15 — Micarea soralifera (LE L-26096). a Apothecia and soralia. b Apothecium section.
¢ Thallus section in polarized microscopy. d Thallus section. e Apothecium section in polarized
microscopy. f Thallus section in KOH. g Apothecium section in KOH. h Ascospores. Scale bars:
a=0.5mm, b—g=100 um, h=10 pum.

Crystals (observation with polarizer) — Visible in thallus, none detected in the apothecium
section.

Secondary metabolites — Micareic acid.

Distribution — The nearest known locality is in the Republic of Buryatia (Urbanavichene et al.
2018). New to the Russian Far East.

Specimens examined — Russia, Khasynsky District, Olskoe Plateau, 750 m north of the
Yablonevy pass, Maltan River, 60°37'03.3” N, 151°35'46.0" E, 936 m above sea level, dwarf birch-
lichen larch forest, on larch stump, 2 Jul 2021, S. V. Chesnokov 35, LE L-26135, MAG Kh-4931,
S. V. Chesnokov 36, LE L-26124, VBGI 164353, S. V. Chesnokov 44, LE L-26096, L. A.
Konoreva 67, LE L-26098.
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Micarea tomentosa Czarnota & Coppins Fig. 16

This species features a bright green thallus, short and almost spherical tomentose pycnidia,
and lacks lichen substances. It is morphologically closely related to M. hedlundii and M. fennica.
For differences between these species, see the comments for these species.

Fig. 16 — Micarea tomentosa (LE L-26100). a—c Tomentose pycnidia. d Pycnidia section in water.
e Pycnidia section in KOH. f Conidia. Scale bars: a—c = 0.25 mm, d—e = 100 um, f= 10 pm.

Crystals (observation with polarizer) — None detected in the thallus.

Secondary metabolites — No substances detected by the TLC.

Distribution — The nearest known locality is in the Kamchatka Territory (Konoreva et al.
2019). New to Magadan Region.

Specimens examined — Russia, Olsky District, vicinity of Ola village, near the Thermal
Power Plant, 59°35'00.3"” N, 151°1919.4” E, 23 m above sea level, green moss larch forest, larch
butt end, 6 Jul 2021, L. A. Konoreva 92, LE L-26100; ibid., Zavyalova Island, a new road along the
Malaya Rechka River, 59°04'41.0” N, 150°38'13.5" E, 28 m above sea level, old stone birch forest,
in the trunk of an old birch tree on its rotting wood, 22 Jul 2021, E. V. Zheludeva, MAG 0-4903a.
Srednekansky District, Kolyma River valley, Magadansky Nature Reserve, Seymchansky
subdistrict, vicinity of the Nizhniy Cordon, 63°50226” N, 153°36'31” E, larch forest shrub-tall
grass, on a stump, 5 Aug 2021, E. V. Zheludeva, MAG Sr-4898a.
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Doubtful taxa
Brianaria sylvicola (Flot. ex Korb.) S. Ekman & M. Svenss.

This species has been mentioned by Kotlov (1995) as Micarea sylvicola (Flot.) Vézda & V.
Wirth from the Tenkinsky District, in the headwater of the Itrikan River. However, we did not find
any specimens in herbaria LE, where Yuriy Kotlov worked, nor in MAG. Additionally, we found
no data regarding the occurrence of this species in the Magadan Region in the Handbook of the
Lichens of Russia (Kotlov 1998), which presents the genus Micarea for Russia. The author of the
chapter on the genus Micarea was also Yuriy Kotlov, an employee of the Komarov Botanical
Institute. It is possible that he reviewed the specimens and concluded that the mention of the
species was premature. Brianaria sylvicola differs mainly in the clearly black-aeruginose
hypothecium (£purple-fuscous inside) giving a K + sordid green intensifying reaction from the
saxicolous M. erratica (Korb.) Hertel et al. and M. lignaria and black forms of M. peliocarpa,
Brianaria bauschiana, and B. lutulata (Nyl.) S. Ekman & M. Svenss. (Czarnota 2007). Brianaria
tuberculata (Sommerf.) S. Ekman & M. Svenss., an anatomically closely related taxon, differs in
having stout, dark green-pigmented paraphyses causing the hymenium to appear almost entirely
intensive bluish-green. Forms of B. bauschiana with greenish pigment in the hypothecium have
been confused with B. sylvicola, however, the pigment is always dilute and confined to the gel-
matrix such that the hyphae appear hyaline in K (Coppins 1983).

Micarea assimilata (Nyl.) Coppins

This species was mentioned by Kotlov (1995) from the Tenkinsky District, located at the
headwater of the Itrikan River. However, we could not locate any specimens in herbaria LE, where
Yuriy Kotlov worked, nor in MAG. Additionally, we found no records of this species in the
Magadan Region in the Handbook of the Lichens of Russia (Kotlov 1998), which includes the genus
Micarea for Russia. This book, however, does mention the closely related taxon Micarea
incrassata, which is omitted from Kotlov (1995). It is possible that the author reviewed the
specimens and subsequently redefined them. M. incrassata is morphologically and ecologically
closely related to M. assimilata but differs in several respects, the most important of which is its
quite different, red-brown hypothecium which lacks any trace of purple pigmentation in water, K or
HNO:s. In addition, it has an often darker thallus, less prominent apothecia and a generally higher
proportion of septate spores (Coppins 1983).

Micarea turfosa (A. Massal.) Du Rietz

This species is mentioned in the Handbook of the Lichens of Russia (Kotlov 1998) as
occurring in the Magadan Region, but without specific locality or specimen citations. We carried out
a revision of the genus Micarea in the LE herbarium and found specimens of M. turfosa. However,
these specimens are now attributed to the territory of the Chukotka Autonomous Area rather than the
Magadan Region. This change is relevant because, until 1992, part of the Chukotka Autonomous
Area was included within the boundaries of the Magadan Region. Additionally, we have redefined
these specimens as Bilimbia lobulata (Sommerf.) Hafellner & Coppins (Konoreva et al. 2019).

Discussion

In total, two species from the genus Brianaria and 16 species from the genus Micarea are
currently known in the Magadan Region. The large number of new findings from these genera
indicates that the territory has been poorly investigated. Similarly, neighboring regions have also
been inadequately investigated, with the first data on Micarea appearing only recently (e. g.
Himelbrant et al. 2014, 2019, 2021, Konoreva et al. 2018, 2019, 2021). According to literature data,
the diversity of taxa in the genus Micarea in neighboring regions is summarized in Table 1
[Chukotka Autonomous Area (Makarova 1983, Makarova & Katenin 1992, 2009, Afonina &
Dobrysh 2000, Kristinsson et al. 2010); Kamchatka Territory (Himelbrant et al. 2014, 2019, 2021,
Konoreva et al. 2019, 2021); Magadan Region (Kotlov 1995, this study), Yakutia (Konoreva et al.
2018, 2021), Khabarovsk Territory (Konoreva et al. 2021)].
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Table 1 Diversity of the Micarea s. lat. in the Magadan Region and neighboring regions.

North of the Russian Far East

Republic of
Species Chukotka Kamchatka Magadan Sakha Khaparovsk
Autonomous . 4 . Territory
Territory Region (Yakutia)
Area
Brianaria bauschiana +
B. sylvicola +
Micarea adnata +
M. assimilata + + +
M. botryoides + +
M. byssacea +
M. cinerea +
M. contexta + + +
M. denigrata + + +
M. elachista +
M. erratica +
M. fennica + + +
M. hedlundii + + + +
M. incrassata + + + +
M. inquinans +
M. lignaria + +
M. melaena + + + + +
M. microareolata +
M. micrococca +
M. misella + + + +
M. peliocarpa + + +
M. prasina + + + +
M. pusilla +
M. rhabdogena +
M. soralifera +
M. tomentosa + + + +
Total: 26 species 5 12 18 13 9

Kamchatka, Yakutia and Khabarovsk Territory, and Magadan Region, have a complex relief
and large areas occupied by coniferous forests, providing suitable conditions for the growth of
Micarea. This context suggests that the species lists for these regions may be significantly
supplemented in the future. In contrast, a high diversity of Micarea species is not expected in the
Chukotka territory. Most area of Chukotka is characterized by tundra and forest-tundra
communities, where terricolous and saxicolous lichens are dominant.

Most of the identified species are common corticolous and lignicolous lichens, widely
distributed in the boreal zone of the Holarctic. However, among these identified species, there are
rare and poorly studied taxa, such as Micarea fennica, M. microareolata, M. pusilla, and
M. soralifera, as well as naturally rare species like Brianaria bauschiana and Micarea rhabdogena.
Their rarity can be attributed to the difficulty of finding them in the field due to their small and
inconspicuous thalli, as well as difficulty in identifying them.

The richest number of Micarea species is found in the virgin and old-growth forests of North
America (Barton & Lendemer 2014, McCune 2017, Spribille et al. 2020, etc.) and Europe
(Czarnota 2007, Smith et al. 2009, Myllys & Launis 2018, Launis et al. 20193, b, Launis & Myllys
2019, etc.). However, according to our study and collected material from the Magadan Region and
the south of the Russian Far East, the greatest diversity of Micarea species is observed in secondary
coniferous and mixed forests. In contrast, Micarea species are less common in old-growth forests,
apparently due to factors such as humidity, light levels, rapid wood decomposition, and competition
from mosses and other lichen species.
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