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ABSTRACT

The locations of nine species of jelly cyanolichens of the families Coccocar-

iaceae, Heppiaceae, Koerberiaceae, Lichinaceae, Massalongiaceae found in the

agadan Re%on are reported. Spilonema paradoxum Bornet is recorded for the
first time in Asia; five species, Ephebe perspinulosa Nyl., He}K)z'a Intosa (Ach.) Nyl.,
Koerberia biformis A. Massal., Peccania coralloides (A. Massal.) A. Massal., and Thall-
nocarpon nigritellum (Letau) PM. Jorg,, are new for the Russian Far East; Polychidium
muscicola (Sw.) Gray is first found in the Magadan Region, and the two species,
Eunopsis granatina (Sommerf.) Nyl. and Spilonema revertens Nyl., are rare lichens in
this region. The geographical cgistribution patterns and ecology of these species
are discussed. Findings in the north of the Russian Far East of such lichens as
Heppia lutosa, Koerberia biformis, Peccania coralloides, and Thallinocarpon nigritellum are
the most interesting and unexpected in the phytogeographical respect. All of
them are relic elements in the flora of the Magadan Region.

Keywords: jelly cyanolichens, new records, mesophilous and xerophilous relicts, Magadan
Region, Russia

PE3IOME

Maxkpesri T.B., ZKeayaesa E.B. HoBbie u peaxkne Ass A3uu 1 pOCCHIICKO-
ro AaapHero BocToka BUABI CAM3UCTBIX IIMAHOOMOHTHBIX AUIIATHUKOB.
[TpuBOAATCA MECTOHAXOMKACHHA 9 BUAOB CAHM3HCTHIX IHAHOOHMOHTHBIX AHIIAH-
HnkoB u3 cemeiictB Coccocarpiaceae, Heppiaceae, Koerberiaceae, Lichinaceae,
Massalongiaceae, BbIABACHHBIX B Marapanckoil obaactu. Spilonema paradoxum
Bornet Briepsore 3a§]erHCT I/IEOBaH B Asum; 5 BuAoB, Ephebe pe;;;pz'nu/om Nyl.,,
Heppia lntosa (Ach.% yl., Koerberia biformis A. Massal., Peccania coralloides (A. Mas-
sal.) A. Massal. u Thallinocarpon nigritellum (Letau) PM. Jorg,, ABAAFOTCA HOBBIME
AAst poccuiickoro Aaavrero Bocroxa; Polychidium muscicola (Sw.) Gray Briepssie
HaBACH B MarapaHcko# oOAacTH, a ABa BUAA, Ewuopsis granatina (Sommerf.) Nyl.
u Spilonema revertens Nyl., aBAsroTCst peAKUMI B AaHHOM peruone. OOcyKAaroTCs
OCOOEHHOCTH reorpapUIECKOro PacupOCTPAHEHUA W SKOAOTHA ITPHBEACHHBIX
BuAOB. HamboAce MHTEPECHBIMI U HEOXHAAHHBIMU B (bHTOrCOrpadHIeckom
OTHOIIICHHH ABAAFOTCA HAXOAKH Ha ceBepe poccmiickoro Aaapxero Bocro-
Ka TAKUX AHINAHHWUKOB, Kak Heppia lutosa, 0375677'4 biformis, Peccania coralloides n,
Thallinocarpon nigritellum. Bce oHm ABAAFOTCA PEAMKTOBBIMI SAEMEHTAMI BO (PAO-
pe Marajanckoi obAacTH.

KaroueBbIe CAOBA: CAUBUCTBIC IUAHOAUIIANHIKY, HOBUHKH, ME3O(PUABHBLI U KCEPO-
duabHbIe peAnkThl, Marasanckad ooaacTs, Poccns

Jelly cyanolichens represent a group of lichens, in whose
thalli cyanobacteria (blue-green algae) act as a photosynthe-
sizing symbiont (photobiont). When moistened, the thalli of
these lichens swell greatly and are capable of holding large
amount of water (10-30 times larger than their weight). This
is due to the fact that cyanobacteria take a much greater part
in the formation of thalli of these lichens than fungi. Their
thalli have all homoiomerous structure, these lack the cortex,
which in ordinary lichens is formed by fungal hyphae. These
lichens are all black when dry, and black, dark brown or dark
olive green when wet. In the systematic respect, jelly cyano-
lichens belong to various families, orders and classes. They
have various life forms, from crustose, squamulose, dwarf-
fruticose, filamentous-fruticose to foliose. Their photobionts
are representatives of various genera of cyanophytes.

These lichens live in a wide variety of ecotopes, while in-
cluding deserts and highlands with their extreme conditions.
These are resistant to drying out, high and low temperatures,

high insolation and radiation. The resistance is facilitated by
the gelatin sheaths of cyanobacteria, which fulfil the protec-
tive functions. Some of symbiotic cyanobacteria, along with
oxygenic photosynthesis, are capable of fixation of nitro-
gen (from the atmosphere), what also elevates the ability of
these lichens to exist under harsh conditions on poor mine-
ral substrates.

Jelly cyanolichens represent mainly small lichens, which
are often ovetrlooked during collecting, and these also, for
the most part, ate difficult to identify. These lichens ate very
pootly studied on the territory of all Russia. Until present,
only two species of jelly cyanolichens are known in the Ma-
gadan Region. These are Eugpsis granatina (Sommerf.) Nyl.
and Spilonema revertens Nyl. (Kotlov 1995, Zhurbenko 2003).

The Magadan Region is situated in the northeastern
part of Russia (the north of the Russian Far East). In the
south it is washed by the Sea of Okhotsk, in the north it
borders on the Republic of Sakha (Yakutia) and the Chu-
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kotka Autonomous Area. This is a mountainous area. The
mountain systems, which form the Okhotsk-Kolyma water-
shed, separate the North-Eastern Priokhotye (the coast
of the Sea of Okhotsk with adjacent plains and mountain
slopes) from the continental part of the Magadan Region.

The territory is located in the climatic zone of tundra
and forest-tundra (subarctic climatic zone) and only partly,
in the very south-west (valleys of the rivers Tauy, Kava and
Chelemdzha in its lower reaches), in the climate zone of co-
niferous forests. In general, three types of climate may be
distinguished in the region: (i) the monsoon-type maritime
climate on the coast of the Sea of Okhotsk, (ii) the sharply
continental climate in the continental part of the Magadan
Region) and (iii) the temperate continental climate in the
narrow transition zone. The coastal monsoon climate is cha-
racterized by long, relatively warm winters with blizzards
and snowfalls and cool summers with strong winds and fogs.

The vegetation is represented by larch, stone-birch and
valley poplar-chozenia forests, and also subalpine thickets of
dwartf Siberian pine and shrubby alder, mountain tundra and
stone placers with open plant communities.

MATERIAL AND METHODS

The work was prepared on the basis of the results of
handling of herbarium lichen specimens collected during
2012-2017 years by E.V. Zheludeva and O.A. Mochalova on
the territory of the Magadan Region of Russia.

The lichens collected were identified in the Central Sibe-
rian Botanical Garden SB RAS. Lichen thalli were examined
with a stereoscopic microscope; thalli sections were studied
with a light microscope. The names of the species are given in
accordance with Index Fungorum. Herbarium specimens are
kept in the Herbarium of Institute of Biological Problems of
the North FEB RAS (MAG) and in M.G. Popov Herbatium
of the Central Siberian Botanical Garden SB RAS (NSK).

RESULTS

Nine species of jelly cyanolichens were discovered on
the territory of the Magadan Region. Six species are found
in the lower belt of mountains and in river valleys, the remai-
ning three in the highlands.

COCCOCARPIACEAE Henssen
Spilonema paradoxum Bornet

The minute filamentous-fruticose lichen containing S7gone-
ma as a photobiont. The thallus consists of branched loo-
sely interwoven filaments (up to 40 um thick) forming mats
up to 20 mm in diameter, attached to the stones by blue-
green rhizohyphae.

Distribution and ecology. Very rare species with a wide multi-
regional disjunctive range is known in Europe (Fennoscandia
and mountainous ateas), North Affica, North and South
America (Jorgensen 2007a). Throughout the area, it occurs
on moist acid rocks, mainly in suboceanic and northern (in
the southern hemisphere in the southern) mountain areas. In
Russia, the species is reported only for Karelia (Fadeeva et al.
2007) based on herbarium matetials from the 19—20th centuries.

Notes. The Magadan location of the species is the first
in Asia and the second in Russia. It is separated from the
known locations of the species in Fenoscandia, the Appala-
chians, and the Alps with vast disjunctions.

Specimens examined: Magadan Region, Omsukchansky
District: Kilgan mountains, vicinity of Juliet mine,
61°11'40.05"N 153°56'34.05"E, subalpine belt, 952 m a.sl.,
stony hillside, rocks along the stream, on rocky surface,

08.08.2012, E. Zheludeva, Om-4470 (MAG, doublet in NSK).

Spilonema revertens Nyl.

The minute fruticose lichen containing SZ#gonema as a pho-
tobiont. It consists of stiff, more or less erect, branched
filaments, which form dense cushions, in the lower parts
of which abundant blue-green rhizohyphae are developed.

Distribution and ecology. The species with a wide Hol-
arctic range is known in Europe, Asia, North America,
Greenland (Jorgensen 2007a). The lichen lives on more or
less dry (periodically wet) exposed siliceous rocks in the
lower mountain belts, mainly in light coniferous forests and
stony meadow steppes, and is usually associated with Psorula
rufonigra (Tuck.) Gotth Schneid., while forming a stable
synusiae. The lichen is widely distributed in Russia, while
including the north of the European part, the Northern
and Southern Urals, the North Caucasus, the Southern and
Eastern Siberia, and the Russian Far East (south and north
parts) (Urbanavichus 2010).

Notes. In the Magadan Region, the lichen was previously re-
corded from the Chersky Range (Susumansky District) (Zhur-
benko 2003). The new location is the second in the region.

Specimens examined: Magadan Region, Olsky District:
nature reserve “Magadansky”, Kava-Chelomdzhinsky clus-
ter, Kava River valley, 59°47'38.59"N 148°00'33.82"E, 41 m
a.s.l., rocks on the river bank, on rocky surface, with Psorula
rufonigra (Tuck.) Gotth. Schneid., 07.09.2012, E. Zheludeva,
0-4471 MAG).

HEPPIACEAE Zahlbr.
Heppia lutosa (Ach.) Nyl.

The small squamulose to granular-crustose lichen containing
Scytonema as a photobiont. Squamules are rounded blackish
up to 4 mm in diameter with deeply urceolate immersed
red-brown apothecia up to 2 mm in diameter.

Distribution and ecology. The species has a wide multi-re-
gional range including Europe, Asia, Africa, North America,
Australia (Nimis 1993). It inhabits dry, temporarily moist,
calciferous or siliceous soil in dry intermountain basins and
in areas with a continental and semiarid climate (in steppes,
prairies, open xerophilous plant communities). In Russia,
the species is known in the North Caucasus (Urbanavichus
2010), the Southern Siberia (Altai, Tuva, Baikal region and
Transbaikalia) (Makryi 2015), and on the Putorana Plateau
(Lake Ayan) (Zhurbenko 1989).

Notes. The species is recorded for the first time in the Rus-
sian Far East. This is the only species collected in the conti-
nental part of the Magadan Region.

Specimens examined: Magadan Region, Yagodninsky Dist-
rict: upper reaches of the Tuscan River, cliff "Nelyudimy”,
63°25'12.53"N 149°41'59.45"E,, 641 m a.s.l., soil areas between
rocks, on soil, 01.06.2013, O.A. Mochalova, f-4477 (NSK).

KOERBERIACEAE T. Sprib. et Muggia
Koerberia biformis A. Massal.

The finely foliose dark olive green lichen containing Seyso-
nema as a photobiont. The thallus forms small rosettes
5-20 mm in diameter; lobes elongate up to 2 mm long, 0.3—
0.5 mm wide, branched, stellately radiating, with cylindrical
isidia, sometimes with red apothecia.
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Distribution and ecology. This is a rare species found scat-
tered in areas with a warm, humid climate. For a long time
it was considered as a narrow Mediterranean species, also
known from North America (Nimis 1993). However, re-
cent data give evidence of its wider distribution in the South
Holarctic, including Europe (Portugal, France, Spain, Italy,
Croatia, Austria), Asia (Turkey, Russia), North Africa (Alge-
ria, Morocco) and North America (Mexico, USA — Pacific
coast and the west) (Nimis 1993, Tretiach 1998, Ravera 2001,
Schoeninger 2002). This is an epiphytic species growing on
rough bark; in Europe and North America it lives predomi-
nantly on older trees such as Castanea and Quercus. It inhabits
moist and open woodlands. In Russia, this species is known
only from the Baikal Siberia; it is found in the Tunkinskie
Goltsy (Tretiach 1998), the North Muya Range (Makryi
1999), the Sokhondo Nature Reserve (Urbanavichus & Utr-
banavichene 2002), the Khamar-Daban, and the Dzhergin-
sky Nature Reserve (Kharpukhaeva & Urbanavichus 2000).

Notes. The species is first discovered in the Russian Far
East. The locations of the lichen in the Magadan Region
are the northernmost in the world. It is quite possible that
there are no disjunctions in the distribution of this species
on the territory of Russia, in this case, it may occur in all the
mountainous areas of the Baikal Siberia, South Yakutia, on
the Stanovoi and Dzhugdzhur ranges bordering the North-
Eastern Priokhotye.

Specimens examined: Magadan Region: Olsky District:
nature reserve “Magadansky”, Kava-Chelomdzhinsky clus-
ter, Chelomdzha River valley, Nevta creek, 59°49'46.81"N
148°10'46.25"E, 40 ma.s.L., thickets of dwatf pine [Pinus pumila
(Pall.) Regel.] with larch [Larix cajanderi Mayt| and dwarf alder
[Duschekia fruticosa (Rupr.) Pouzat] dwarf shrub-green moss,
on larch trunk — on bark, 15.07.2012, E. Zheludeva, O-4486
(MAG, doublet in NSK); Ola River valley, place "Golden",
59°52'56.84"N 151°34'18.64"E, 140 m asl, larch forest
with sparse chosenias [Chosenia arbutifolia (Pall)) A. Skvorts.],
on trunk of chosenia — on bark, 07.07.2013, E. Zheludeva,
0O-4484 (MAG); nature reserve “Magadansky”, Yamsky
cluster, left bank of the Yama River, 5 km below the upper
cordon, Allelny Creek, 59°50'50.32"N 153°16'57.98"E, 106 m
a.sl., larch forest with poplar [Populus suaveolens Fisch.] and
bird cherry, on bark of poplar, 08.07.2017, O.A. Mochalova

G); Severo-Evensky District: vicinity of Evensk,
13th km of the road along the Bolshaya Garmanda River,
62°01'14.34"N 159°1729.96"E, 55 m a.s.l, chozenia-poplar
forest (with dwartf pine and shrubs) moss-lichen, on trunk
of chosenia — on bark and thallus of Leptagium saturninum

(Dicks)) Nyl,, 13.07.2015, E. Zheludeva, CD-4483 (MAG).

LICHINACEAE Nyl.
Ephebe perspinulosa Nyl.

The minute subfruticose lichen containing Stgonena as a pho-
tobiont. Thallus of filamentous brackish branches with short
spine-like branchlets forming rosettes up to 30 mm in diameter.

Distribution and ecology. Arctic-alpine species with a
Holarctic range is known in Europe, North America (Jor-
gensen 2007b, Schultz 2004) and Asia (Russia). It inhabits
moist, frequently irrigated siliceous boulders and rocks,
usually along the banks of mountain streams. In Russia,
this rare lichen is reported to the Murmansk Region (Ur-
banavichus et al. 2008), Karelia (Fadeeva et al. 2007), the
Baikalsky Range, the Eastern Sayan (Makryi 1990, Makryi &
Voronyuk 2003), and the Siberian Arctic (Taimyr) (Andreev
et al. 1996).

Notes. It is first recorded in the Russian Far East region.

Specimens examined: Magadan Region, Omsukchansky
District: Kilgan Mountains, vicinity of the Juliet mine,

New jelly cyanolichens from the Russian Far East

61°11'39.08"N 153°58'49.08"E, alpine belt, 1480 m a.s.l,
stone placer (rocks with calcite veins) with dryad-shrub
moss-lichen clumps, on stone — on lichens, 11.08.2012,

E. Zheludeva, Om-4478 (MAG).

Euopsis granatina (Sommerf.) Nyl.

The crustose lichen contaning Gloeocapsa as a photobiont.
The thallus is reddish brown, white-spotted, forming small
granulose cushions or lumps up to 10 mm in diameter,
which are easily broken up.

Distribution and ecology. The rare arctic-alpine species,
scattered occurring in the Holarctic (Europe, Asia, North
America, Greenland), commonest in Northern Europe
(Jorgensen 2007b). The lichen lives on moist siliceous boul-
ders and rocks. In Russia, it is known in the Arctic (Novaya
Zemlya, Taimyr, Chukotka) (Andreev et al. 1990), the north
of the European part (Murmansk Region, Karelia) (Urba-
navichus et al. 2008, Fadeeva et al. al. 2007), the Northern
Urals (Hermansson et al. 2000), the north of the Krasno-
yarsk Tertritory (Zhurbenko 1996), and the north of the
Russian Far East (Kotlov 1995).

Notes. In the Magadan Region, this species was reported
for the Upper Kolyma Highlands (Yagodninsky District:
Nelkoba River and Mount Haran) (Kotlov 1995).

Specimens examined: Magadan Region, Olsky District:
vicinity of Magadan, Arman highway, 15th km, “Kapsha”,
59°41'58.91"N 150°42'55.02"E, 536 m a.s.l., stone placer
under the snowfield, on stone, 09.06.2017, E. Zheludeva,
M-4479 (MAG, doublet in NSK).

Peccania coralloides (A. Massal.) A. Massal.

The small dwarf-fruticose lichen contaning a chroococcoid
photobiont. Thallus of cylindrical lobes (0.5-1 mm in dia-
meter) in the center and foliate lobes along the periphery
forming dense black (often pruinose) cushions 5-10 mm
high and 5-25 mm in diameter, always with numerous leca-
norine apothecia 0.3-0.6(1) mm wide.

Distribution and ecology. The species has the ancient Me-
diterranean range including South Europe, North Africa,
Western and Central Asia (Golubkova 1981, Nimis 1993). It
is a calciphilous lichen occurring on steep sunny surfaces of
calciferous rocks (rarely also on basic rocks). In Russia, this
lichen is known from several locations in the Southern Si-
beria (Altai, Tuva, and the Baikal region) (Sedelnikova 1985,
1997, Makryi 1986, 2008), the Southern Urals (Vondrakova
2014), and the North Caucasus (Urbanavichus 2010).

Notes. The species is recoded for the first time in the Rus-
sian Far East. The Magadan location of the species is the
northernmost and easternmost separated from the main
part of the range with a wide disjunction.

Specimens examined: Magadan Region, Olsky District,
Olsky firth, Atargan peninsula (between the “Rotten
Corner” and the beginning of the spit), 59°33'41.68"N
151°28'13.35"E, 88 m a.s.l., stony hillside, outcrops of rocks
with stone screes, on rock (calciferous rocks), 31.03.2016,
E. Zheludeva, O-4480 (MAG, doublet in NSK).

Thallinocarpon nigritellum (Letau) P.M. Jorg.
= Lichinella nigritella (Letau) P. Moreno et Egea

The foliose-fruticose lichen containing Chroococcidiopsis as a
photobiont. Thallus of ascending and erect, ligulate, bran-
ched lobes, 1-5 mm wide (with thickened margins and
spherical isidia) forming cushions up to 10-15 mm high
and 20 mm in diameter.

Distribution and ecology. The species has a South-Hol-
arctic range. It is known from Central and Mediterranean
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Europe, Asia, North Africa, North America (Jorgensen
2007b, Schultz 2007). This lichen grows on calciferous or
base-rich siliceous rocks (on steeply inclined surfaces in the
shade), occurs in more or less dry habitats in the areas with
a temperate or semi-arid climate. In Russia, the lichen is
known from the Southern Siberia (Makryi 1999, 2008) and
the Southern Urals (Vondrakova 2014).

Notes. Itis a new species for the Russian Far Fast. Its loca-
tion in the Magadan Region is separated from the main part
of the range with a wide disjunction.

Specimens examined: Magadan Region, Olsky District:
Olsky firth, Atargan peninsula (between the “Rotten
Corner” and the beginning of the spit), 59°33'41.68"N
151°28'13.35"E, 88 m a.s.l., stony hillside, outcrops of rocks
with stone screes, on rock (carbonate rocks), 31.03.2016,
E. Zheludeva, O-4481 (MAG, doublet in NSK).

MASSALONGIACEAE Wedin, PM. Jorg. et E. Wiklund
Polychidium muscicola (Sw.) Gray

The small fruticose lichen containing Nosfoc as a photobiont.
Tallus of cylindrical, sometimes slightly flattened and foveo-
late, dichotomously or finger-like branched, dark brown,
more or less shiny filaments (50—130 pm diam.), forming
cushions up to 10 mm high and 30 mm in diameter.

Distribution and ecology. The species has a multi-regio-
nal range. It is widely distributed in the Holarctic (Europe,
Asia, North Africa, North America, Greenland), and has
also have been recorded in several locations in the mountai-
nous regions of the Southern Hemisphere (Piterans 1975).
It occurs in moist stony ecotopes from the lower mountain
conifer forests belt to high mountains, and grows on mossy
siliceous rocks on a thin layer of fine earth, on plant remains
or among mosses. In Russia, this species is known from the
European part (North and Arctic), the Urals (Northern and
Southern), Siberia (Southern, Eastern, Arctic), as well as
from the northern and Arctic parts of the Russian Far East
(Urbanavichus 2010).

Notes. The species is recorded for the first time in the Ma-
gadan Region.

Specimens examined: Magadan Region: Omsukchansky
District: Kilgan Mountains, vicinity of the Juliet mine,
61°11'39.08"N 153°58'49.08"E, alpine belt, 1480 m a.sl,
stone placer (rocks with calcite veins) with dryad-shrub
moss-lichen clumps, on stone — on interlayers of fine earth
with Toninia squalida (Ach.) A. Massal., Arthrorbaphis alpina
(Schaer.) R. Sant. and mosses, 11.08.2012, E. Zheludeva,
Om-4482 (MAG); Khasynsky District: Olskoe Plateau,
slope of Mount Begemot, 63°37'28.30"N 151°15'35.69"E,
1082 m a.s.l,, stony shrub-lichen tundra, on soil, 12.07.2017,
E. Zheludeva, X-3699 (MAG).

DISCUSSION

On the whole, nine species of jelly cyanolichens belon-
ging to eight genera and five families were discovered in
the Magadan Region. All of them are new or rare for this
territory.

Six species are characterized by wide ranges (three spe-
cies by multi-regional and three species by Holarctic ran-
ges), and three species have narrow ranges, i.e. the ancient
Mediterranean (one species) and South Holarctic (two
species) ranges. Large disjunctions are observed in the dis-
tribution of most species, what indicates the great age of
these species and the relict nature of some of them in the
area under study.

The most interesting and unexpected findings are
Koerberia biformis, Peccania coralloides, Thallinocarpon nigritellum
and Heppia Iutosa. The first species is mesophilous relict,
three others are xerophilous relics.

Heppia lutosa was found in the spurs of the Chersky
Range. This is the continental part of the Magadan Region,
for which (as well as for Yakutia) habitats are typical, where
small areas of relict cryophilic steppes are preserved.

Koerberia biformis was discovered in the mixed valley
forests of the lower reaches of the Chelomdzha, Ola,
Yama, Bolshaya Garmanda Rivers flowing into the Sea of
Okhotsk (“Okhotsk” part of the Magadan Region). These
locations are characterized by milder climatic conditions
due to the influence of the sea, and in the valley of the
Chelomdzha River (Chelomdzha depression) due to the
special microclimate.

Peccania coralloides, and also Thallinocarpon nigritellum, were
found on the Atargan Peninsula. The existence of these
species on Atargan is explained by the presence of calcium-
bearing rock outcrops there, as well as by the milder coastal
climate.

In the hemiarctic lichen flora of the Magadan Region,
the presence of such not typical for this region cyanolichens,
different in ecology, chorology and origin, inhabiting
specific ecotopes, indicates to a complex genesis of the
lichen flora of the North-East Siberia.

CONCLUSION

The locations of nine species of jelly cyanolichens of
the families Coccocarpiaceae, Heppiaceae, Koerberiaceae,
Lichinaceae, Massalongiaceae found in the Magadan Region
are reported. Spilonema paradoxum is recorded for the first
time in Asia; five species, Ephebe perspinutosa, Heppia lutosa,
Koerberia biformis, Peccania coralloides, and Thallinocarpon nigri-
tellum, are new for the Russian Far East; Polychidinm nuscicola
is first found in the Magadan Region, and the two species,
Eunopsis granatina and Spilonema revertens, are rare lichens in
this region.

Findings in the north of the Russian Far East of such
lichens as Heppia lutosa, Koerberia biformis, Peccania coralloides,
and Thallinocarpon nigritellum are the most interesting and
unexpected in the phytogeographical respect. All of them
are relic elements in the flora of the Magadan Region.

ACKNOWLEDGEMENTS

The authors are grateful to O.A. Mochalova for providing
lichen specimens. This work was conducted in accordance
with the Federal Program for Fundamental Scientific Re-
search of the State Academies of Sciences within the frame-
work of the projects of both the Central Siberian Botanical
Garden of SB RAS (AAAA-A21-121011290024-5) and the
Institute of Biological Problems of the North of FEB RAS
(AAAA-A17-117122590002-0).

LITERATURE CITED

Andreev, M., Kotlov Yu. & I. Makarova 1996. Checklist
of lichens and lichenicolous fungi of the Russian Arctic.
Bryologist 99(2):137-169.

Fadeeva, M.A., Golubkova N.S., Viticainen O. & T. Ahni
2007. Conspectus of lichens and lichenicolons fungi of the Rebublic

156 Botanica Pacifica. A journal of plant science and conservation. 2022. 11(2): 153-158



of Karelia. Petrozavodsk, 192 pp. (in Russian). [Paae-
esa M.A., T'oayorosa H.C., Burukaiinen O., Axtu T.
2007. KoHcrekT ANIIARHUKOB I AUXEHO(PHUABHBIX I'PH-
608 Pecriyoankn Kapeans. [Terposasoack. 192 c.].

Golubkova, N.S. 1981. Conspectus of the lichen flora of the
Mongolian People’s Republic. Nauka, Leningrad, 201 pp. (in
Russian). [T'oayoxosa H.C. 1981. Koncmekr daopsr An-
ImaitHUKOB MOHTOABCKOM HApPOAHOI pecryOAnkm. Ae-
nnarpas: Hayka. 201 c.].

Hermansson, Ya., T.N. Pystina, B. Ove-Larsson & M.P. Zhur-
benko 20006. Lichens and lichenophilous fungi of the Pe-
choro-llychsky Reserve. Flora I Fauna Zapovednikor 109:
1-79 (in Russian). [Xepmanccon SI., ITerctnaa T.H., Ose-
Aapccon b., Kypberko M.IT. 2006. Aurmaiinnkn u Anxe-
HOopuabHbIE rpubEH [leqopo-FAbrackoro sanoBeArnka //
Daropa u dayra saroBearnkos. Beir. 109. C. 1-79].

Index Fungorum. www.indexfungorum.org Last accessed

13.07.2022.

Jorgensen, PM. 2007a. Coccocarpiaceae. In: Nordic Lichen
Flora. Tl 3 (T. Ahti, PM. Jorgensen, H. Kristinsson,
R. Moberg, U. Sochting & G. Thor, eds), pp. 12-13, Sven-
ska Botaniska Féreningen, Uppsala.

Jorgensen, PM. 2007b. Lichinaceae. In: Nordic Lichen Flora.
Vol 3 (T. Ahti, PM. Jorgensen, H. Kiristinsson, R. Mo-
berg, U. Sochting & G. Thor, eds), pp. 46-76, Svenska
Botaniska Féreningen, Uppsala.

Kharpukhaeva, TM. & G.P. Urbanavichus 2006. New and
rare species of lichens from the Republic of Buryatia
(Dzherginsky Reserve). Botanicheskii Zhurnal 91(11):1744—
1749 (in Russian). [Xaprmyxaesa T.M., Vpbanasuaroc I'.IT.
2006. HoBele n peakne BHABI AMITAHHHUKOB n3 Pecryo-
Ankn Bypstas (Asepruacxuit sanoseanux) // Borann-
ueckuit sxypHaa. T. 91, Ne 11. C. 1744-1749].

Kotlov, Yu.V. 1995. Materials to the lichen flora of the
Upper Kolyma Highlands. Novost: sistematiki nizshib rastenii
30:55-72 (in Russian). [Koraos 10.B. 1995. Marepmaasr k
anxeHodaope Bepxaexoasmckoro aropss // Hosocru
cucremaTnkn Husmmx pactennii. T. 30. C. 55-72].

Makryi, T.V. 1986. Materials to the lichen flora of Gorny
Altai. In: New about the flora of Siberia (1. M. Krasnoborov
& T.A. Safonova, eds), pp. 52—76, Nauka, Novosibirsk (in
Russian). [Maxpsrit T.B. 1986. Marepuaasr k dpaope An-
mraitaukoB I'oproro Aaras // Hosoe o dpaope Cubupu
/ moa pea. VI.M. Kpacuoboposa n T.A. CadonoBOIL
Hosocubupcx: Hayka. C. 52-76].

Makryi, T.V. 1990. The lichens of the Baikalsky Range. Nauka,
Novosibirsk, 200 pp. (in Russian). [Maxpsri T.B. 1990.
Awnmmaiinnkn - bBaiikaabckoro  xpedra.  HosocnGupcek:
Hayxa. 200 c.]

Makryi, T. 1999. Lichens from Baikal region (Siberia) new
to Russia. Cryptogamie, Mycologie 20(4):329-334.

Makryi, T.V. 2008. Lichens. In: Cryptogamic plants of the Pri-
baikalsky National Park (T.A. Safonova & V.V. Ryabtsev,
eds), pp. 113-259, “Geo”, Novosibirsk (in Russian). [Maxk-
poit T.B. 2008. Anmmaiinuxkn // Crioposble pacrenus
[TprbaiikaAbCKOro HAIIMOHAABHOTO IapKa / OTB. pea.
T.A. Cacponosa, B.B. Pabues HoBocubupck: Axaa. n3a-
Bo «l'eon. C. 113-259].

Makryi, T.V. 2015. The genus Heppia (Heppiaceae) in the
lichen flora of Russia and the finding of H. echinulata, a
new species for Russia. Novosti Sistematiki Nigshikh Ras-
tenii 49:245-264 (in Russian). [Makperit T.B. 2015. Poa
Heppia (Heppiaceae) B anxerodarope Poccnu n HaxoAka
HOBOTO AAf Poccuu Bupa H. echinulata // HoBoctm cuc-
tematukn Husmx pacreruit. T. 49. C. 245-264.

New jelly cyanolichens from the Russian Far East

Makryi, T.V. & S.E. Voronyuk 2003. Epilithic lichens of the
Bast Sayan Region. Sibirskii Ekologicheskii Zhurnal 10(4):
187-198 (in Russian). [Maxpsrii T.B., Boporrox C.D.
2003. DmmauTtHBE AuMAiHIKT Boctounoro Casma //
Cubupcknii skorormgecknii xypaas. 2003. T. 10, B

4. C. 187-198].

Nimis, PL. 1993. The lichens of Italy An annotated catalogue.
Torino, 897 pp.

Piterans, A.V. 1975. Polychidium. In: Handbook of the lichens of
the US.S.R. Issue 3 (1.1, Abaimov, ed.), pp. 60—62. Nauka,
Leningrad (in Russian). [[Tureparc A.B. 1975. Polychidinm
// Ounpeaeantear anmaiinnkos CCCP / moa pea.
N.M. Abanmosa. Aennnrpaa: Hayka. Bem. 3. C. 60-062].

Ravera, S. 2001. Contribution to Mediterranean lichen flora.
New or interesting epiphytic species from Morocco. Flora
Mediterranea 11:295-302.

Schoeninger, R. 2002. Koerberia. In: Lichen flora of the Greater
Sonoran Desert Region. Vol 1 (T.H. Nash III, B.D. Ryan,
C. Gries & E Bungartz, eds), pp. 259-260, Lichens Unli-
mited, Arizona State University, Tempe, Arizona.

Schultz, M. 2004. Ephebe. In: Lichen flora of the Greater Sonoran
Desert Region. 170/. 2 (I.H. Nash 111, B.D. Ryan, C. Gries &
F. Bungartz, eds), pp. 105-107, Lichens Unlimited, Arizo-
na State University, Tempe, Arizona.

Schultz, M. 2007. Lichinella. In: Lichen flora of the Greater
Sonoran Desert Region. Vol 3 (T.H. Nash III, C. Gries &
F. Bungartz, eds), pp. 233-242, Lichens Unlimited, Arizo-
na State University, Tempe, Arizona.

Sedelnikova, N.V. 1985. Lichenoflora of the Sangilen Highlands.
Nauka, Novosibirsk, 191 pp. (in Russian). [CeaeapHEKO-
Ba H.B. 1985. Auxenodropa maropss Canruaen. Hoso-
compck: Hayka. 191 c.].

Sedelnikova, N.V. 1997. Lichens of the Tsuger-Elyss of the
Ubsunur hollow. In: Flora of the Tsuger-Elyss Ubsunur hollow
(V.M. Khanminchun, N.V. Sedelnikova & N.V. Perova,
eds), pp. 31-53, Barnaul (in Russian). [CeaeapHMKO-
Ba H.B. 1997. Aumaitauku Llyrap-Daucc Yo6eyrypcekoit
koraoBusst // ®aopa Llyrsp-Daucc VOCyHYpPCKOH KOT-
Aosrubl / Xanvmmaya B.M., Ceaeapnurosa H.B., ITe-
posa H.B. Bapmaya. C. 31-53].

Tretiach, M. 1998. Waynea hirsuta, a new epiphytic lichen
species from Central Siberia. Nordic Journal of Botany
18(6):721-726.

Urbanavichus, G. 2010. A checklist of the lichen flora of Rus-
sia. Nauka, St-Petersburg, 194 pp. (in Russian). [VpOa-
mapraroc I.I1. 2010. Crmcox amxenodaopsr Poccnm.
Canxr-IlerepOypr: Hayka. 194 c.].

Utrbanavichus, G., T. Ahti & 1. Urbanavichene 2008. Cata-
logue of lichens and allied fungi of Murmansk Region,
Russia. Norriinia 17:1-80.

Utbanavichus, G.P. & L.N. Urbanavichene 2002. New and rare
lichen species from Sokhondo Reserve (Khentey-Chikoy
Upland, Chita Region). In: Especially protected natural ferritories
of Altaisky Krai and adjacent regions, tactics and strategy of species
diversity and genofund conservation. 1" Regional Scientific-Practical
Conference. Barnant, pp. 191-194 (in Russian). [V pOamaBraroc
I'I1., Vpbanasraene M.H. 2002. HoBbre u peaxie BHABI
AnIaiHIKOB 13 COXOHAMHCKOTO 3aIIOBCAHHKA (X9HTII-
Yukorickoe Haropse, Umrumckas obaacts) // Ocobo
OXpaHsACMBIC IIPUPOAHBIC TEPPHTOPHU AATAHCKOIO Kpas K
COITPEACABHBIX PEIHOHOB, TAKTUKA COXPAHCHHA BHAOBOIO
pasHo0OpasuA u reHoOHAA. V PErHOHAABHAA HAYIHO-
rpaxTiaeckasn koudepenrms. bapraya. C. 191-194].

Vondrakova, O.S. 2014. Lichens of the Orenburg Reserve.
In: Orenburg Reserve: Importance for conservation of the steppe

Botanica Pacifica. A journal of plant science and conservation. 2022. 11(2): 153-158 157



Makryi & Zheludeva

ecosystenss in Russian and prospects of development (A.A. Chibi- Zhurbenko, M. 1996. Lichens and lichenicolous fungi of
lev, ed.), pp. 28-39, Orenburg (in Russian). [Borapaxo- the northern Krasnoyarsk Territory, Central Siberia.
Ba O.C. 2014. Ammaitank 3amoseannka «OpeHOYprexmiin Mycotasxcon 58:185-232.
// OperByprexuii 3AIIOBEARIIK: SHAMERHE AA COXDAHE- Zhurbenko, M. 2003. New and rare lichen species (Liche-
HUSL CTEITHBIX 9KOCHCTEM POCCHE U IIEPCIIEKTHBBI PA3BH- nes) from the Republic of Sakha-Yakutia and the Maga-
st / ote. pea. A.A. Qubuaes. Openbypr. C. 28-39]. dan Region. Botanicheskii Zhurnal 88(1):111-117 (in Rus-
Zhurbenko, M.P. 1989. Materials on the lichenoflora of sian). [Kypberxko M.IT. 2003. HoBeie u peAkne BHABI
the Putorana Plateau. Novosti Sistematiki Nigshikh Rastenii antaiinukos (Lichenes) n3 pecriybankn Caxa-fxkyrus u
26:110-115 (in Russian). PKypGernko M.IT. 1989. Mare- Marapanckoit obaacru // Borannaeckuii sypuaa. T. 88,
puaasl k AuxeHodaope maaro Ilyropana // Hosocru Ne 1. C. 111-117].

cucremaTrka Husmux pacrennii. T. 26. C. 110-115].

158 Botanica Pacifica. A journal of plant science and conservation. 2022. 11(2): 153-158



