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Abstract: Information about 38 species of lichens is presented. In total, 18 species are newly recorded for Arkhangelsk Region,
11 species are new for its mainland area. New localities for 9 rare species are presented. Thalloidima physaroides is new for the
territory of Northwest Russia. The species Calicium pinicola is reported for the second time in the territory of European Russia,
Sclerophora peronella and Rhizocarpon simillimum — in Northwest Russia. For Vezdaea rheocarpa and Pilophorus robustus the
westernmost localities in Russia are reported. The new localities of 9 species included in the Red Data Book of Arkhangelsk
Region are presented. Six species are added to the list of lichens of Vodlozersky National Park.
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INTRODUCTION

This paper further supplements the knowledge
on lichens and allied fungi of Arkhangelsk Re-
gion of Russia. Arkhangelsk Region is a vast
territory (589,9 thousand km?), which includes
plains of northern and middle taiga (northern
and middle boreal subzone) with a relatively
high percentage of old-growth forests, seashores,
limestone outcrops, as well as a large area of
Arctic islands. Heterogeneity of geology, relief,
landscapes and plant communities in the terri-
tory of Arkhangelsk Region leads to the presence
of arich lichen diversity. However, for this region
there is still no checklist of lichens. Nonethe-
less, in the last decade, the lichen diversity of
Arkhangelsk Region has attracted considerable
interest. The detailed overview of history of
lichenological studies in this territory as well as
results of recent expeditions are represented in
several previous papers (Tarasova et al., 2015,
2016, 2019, 2020c,d, 2021).

The present study focuses on new and rare spe-
cies of lichens in Arkhangelsk Region which were
found in the expeditions arranged in 2019-2020.

MATERIALS AND METHODS

Study area

The study is based on the materials collected
during four expeditions in 2019-2020. Totally,
27 localities from three different districts of
Arkhangelsk Region were investigated (Figs. 1
& 2; Appendix 1).

In June 2019 and 2020 the lichen diversity of
plant communities in the basin of the Ileksa
River (length of 155 km, catchment area 3950
km?) and its tributaries in northwestern part of
Arkhangelsk Region was investigated. Its basin
is a flat, highly swampy moraine plain, with 407
reservoirs with a total area of 122 km? (Barsova,
2009). The territory is dominated by mostly
intact feathermoss, bog-grass and floodplain
spruce forests, as well as bogs (Fig. 2A).

In June 2020, the second study was carried out
in the northeastern part of Arkhangelsk Region
to provide the justification for the establishment
of the planned protected area — the Timansky
landscape nature reserve. This territory repre-
sents the most remote, poorly studied and inac-
cessible area of Arkhangelsk Region. It includes
the basin of the Mezenskaya Pizhma River with
its tributaries, located on the spurs of ancient
geological formation — the Timan Ridge. The
maximal altitudinal range of the Timan Ridge is
471 m a.s.l. (the Chetlassky Stone) (Spiridonov,
1978). It was not covered by a glacier of the Last
Glacial Period and is formed mainly by sedi-
mentary rocks, including limestones (Gafarov,
1963). The metamorphic formation consisting
of schists and basalts is in the upper reaches
of the Mezenskaya Pizhma River. This area is a
part of the Intact Forest Landscapes identified
for Europe (Potapov et al., 2008). The forest
communities of the Timan Ridge are without
significant signs of anthropogenic disturbances
and mainly represented by old-growth spruce
forests with larch, and at altitudes of more than
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Fig. 1. Collection areas: I — Onezhsky District, Vodlozersky National park, the Ileksa River basin,
II - Leshukonsky District, the Mezenskaja Pizhma River basin, III — Pinezhsky District, Javzora

River basin.

200 m a.s.l. — sparse woodlands, mainly spruce
or birch (Figs. 2B & 2C).

In September 2020, the third expedition was
carried out in the Yavzora River basin located
on the border of Arkhangelsk Region (eastern
part) with the Republic of Komi near the terri-
tory of Puchkomsky Nature Landscape Reserve.
The relief is a slightly hilly plain with an average
elevation of 220 m above sea level. The territory
is slightly boggy, the coverage of open bogs is
about 15% of the area. Low hills among the bogs
are covered with spruce forests. Pine and spruce
forests with larch grow mainly on hills composed
of sandy and loamy deposits (Fig. 2D).

Three studied areas have the different geo-
graphical locations, but nevertheless they are

united by large coverage of old-growth forests of
different types. Despite the long period of forest
exploitation in Arkhangelsk Region, due to the
inaccessibility of these watershed areas, the
largest intact coniferous forests in Europe have
survived to this day. Taiga forests are preserved
in protected natural areas of Arkhangelsk Re-
gion. Indeed, in the north-east and east of the
region along the border with the Republic of
Komi large areas are covered by unprotected old-
growth forest which are actively being cut down.

Data collection

The lichen diversity was studied on linear routes,
which were developed on the basis of plantation
maps and satellite images in order to cover as
many diverse habitat types as possible. The
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Fig. 2. Studied communities: A — paludified floodplain herb-rich spruce forest (locality I: 6), B —
bilberry feathermoss spruce forest on limestone rocks (locality II: 2), C — bilberry feathermoss
spruce forest on shale rocks (locality II: 6), D — paludified herb-rich spruce forest (locality III: 8).

lichen species were collected by the sample
plots method. To estimate the total lichen spe-
cies diversity, species occurring on all types of
substrates were examined: trunks and branches
of trees, shrubs, deadwood, mosses, soil and
primitive soil covering the surface of the stones,
rotting wood and stumps, dead trees, boulders
and also buildings.

The collected material was identified using a
standard microscopic technique and spot tests.
The specimens of the crustose species Calicium
pinicola were identified by a standard technique
of thin-layer chromatography (TLC) in the Labo-
ratory of Botany and Plant Physiology of Petro-
zavodsk State University (Petrozavodsk) using
solvent systems A and B (Orange et al., 2001).
The cited specimens are deposited in the Her-
barium of Petrozavodsk State University (PZV).

RESULTS AND DISCUSSION

In total, 38 species of lichens are listed, among
which, 18 species are recorded for the first time

for the Arkhangelsk Region and 11 species are
new for its mainland area (the species have
earlier been recorded only from Arctic islands).

Species Thalloidima physaroides is new for the
territory of Northwest Russia. For the species
Vezdaea rheocarpa and Pilophorus robustus the
westernmost localities in the territory of Russia
are reported. From the world these three species
are known from Northern and Central Europe
and North America (Dobrysh, 2008; Nordin et
al., 2011; Ahti & Stenroos, 2013). Pilophorus ro-
bustus occurs also in Azores, Asia and Colombia
(Ahti & Stenroos, 2013).

The species Sclerophora peronella is reported
for the second time in the territory of Northwest
Russia and it is third finding of this species for
the whole territory of Russia. In Europe it is a
lichen of natural deciduous and mixed forests
and stable microclimate of old-growth forests,
the availability of old trees are the main factors
for occurrence of this species (Liska et al., 2016).
In the territory of Northwest Russia, the first
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locality of this species (Kivach Nature Reserve,
Southern Karelia) is mix spruce-aspen bilberry
feathermoss forest (Hermansson et al., 2002),
the second - paludified floodplain herb-rich
spruce forest (180 km northeast of the first lo-
cality, in Arkhangelsk Region). This species was
recently found in virgin forest of the Caucasus
State Nature Biosphere Reserve (Urbanavichus
et al., 2020). Sclerophora peronella is considered
as a good indicator of ecological continuity of for-
est habitat (Tibell, 1992; Andersson et al., 2009).
This lichen is included in the list of conservation
species in several countries (Germany, Poland,
Slovakia, Austria, Denmark, Finland, Great
Britain, Sweden; Liska et al., 2016).

Schismatomma pericleum is also regarded as
species of old-growth forests (Andersson et
al., 2009) and included in the Red Data Book
of the Republic of Karelia (Kuznetsov, 2020).
Xanthoparmelia conspersa reported as new to
Arkhangelsk Region is a common saxicolous
species in neighboring Republic of Karelia while
in the Murmansk region this species is in the
Red Data Book (Konstantinova et al., 2014).

Based on new information about species occur-
rence, the Bryoria nitidula, Pilophorus robustus,
Sclerophora peronella and Thalloidima physaroi-
des might be recommended for inclusion to the
list of the Red Data Book of Arkhangelsk Region.
The species Calicium pinicola, Xanthoparmelia
conspersa and Schismatomma pericleum should
be included in the list of taxa of Arkhangelsk Re-
gion that need special attention to their state in
the natural environment and are recommended
for biological monitoring.

The new localities of nine species included in
the Red Data Book of Arkhangelsk Region (Anu-
friev et al., 2020) were founded: Bryoria bicolor,
Chaenotheca laevigata, C. phaeocephala, C.
sphaerocephala, Ramalina obtusata, R. roesleri,
Ramboldia cinnabarina, Solorina saccata. Three
recorded species are included in the list of taxa
of Arkhangelsk Region that need special atten-
tion to their state in the natural environment
and are recommended for biological monitoring:
Chaenotheca stemonea, Nephroma expallidum,
Toniniopsis aromatica.

The study added six new species to the list
of lichens and allied fungi of the Vodlozersky
National Park (Arthonia atra, Calicium pinicola,
Psilolechia clavulifera, Sclerophora peronella,

Vezdaea rheocarpa, Xylographa opegraphella),
one species — to its Arkhangelsk part (Piccolia
ochrophora) (Tarasova et al., 2020b, 2021).

Nowadays, 996 species are listed for Arkhan-
gelsk Region, among which 579 species — for
its mainland area and 692 - for its arctic part
(Tarasova et al., 2020a).

LIST OF SPECIES

Taxa are arranged in the alphabetical order;
nomenclature of lichens and non-lichenized
fungi mainly follows Nordin et al. (2011). For
each species the localities, habitat types and
substrates are listed (Appendix 1). The main
phorophytes for the listed lichens were spruce
(Picea obovata Ledeb. & Picea abies (L.) Karst.),
birch (Betula pubescens Ehrh.), aspen (Populus
tremula L.), willow (Salix caprea L.), pine (Pinus
sylvestris L.) and larch (Larix sibirica Ledeb.).
Lichen substances are given for TLC-analyzed
species. Abbreviations and symbols: !! — new
species for Arkhangelsk Region and ! - new
species for the mainland area of Arkhangelsk
Region (Tarasova et al., 2020a); RA - species
included in the Red Data Book of Arkhangelsk
Region (Anufriev et al., 2020); RA(bs) — species
included in the list of taxa of Arkhangelsk Region
which need special attention to their state in the
natural environment and are recommended for
biological monitoring; VNP! — new species for
Vodlozersky National Park and VNP_AR! — new
species for Arkhangelsk part of Vodlozersky
National Park (Tarasova et al., 2020b).

! ARTHONIA ATRA (Pers.) A. Schneid. — on bark of
old willow, I: 2. VNP! - Common boreal species,
widely distributed in different regions of Russia
(Urbanavichus, 2010). Distribution in neighbor-
ing territories: Republic of Komi (Hermansson
et al., 1998), Republic of Karelia (Fadeeva et al.,
2007), and Leningrad Region (Longmire, 1823).

! AspicILIA INDISSIMILIS (H. Magn.) Rasédnen — on
stone, II: 8. — The species was previously re-
ported from arctic territory of the Arkhangelsk
Region (Andreev et al., 1996; Kristinsson et
al., 2010). In the whole territory of Russia, it
is known only from two arctic localities (Urba-
navichus, 2010).

!l ASPICILIA VERRUCIGERA Hue - on stone, II: 6. —
This is an alpine species which is recorded for
mountains of Europe (not arctic), Urals (not



arctic), Altai, Far East, Caucasus (Paukov et al.,
2016). Distribution in neighboring territories:
Republic of Karelia (Fadeeva et al., 2007), Mur-
mansk Region (Urbanavichus et al., 2008), and
Leningrad Region (Stepanchikova et al., 2017).

11 BACIDINA EGENULA (Nyl.) Vézda — on bark of birch
trunk, III: 13. — Boreal species widely distributed
in the northern hemisphere (Golubkova, 2003),
but scattered in Russia (Urbanavichus, 2010).
Distribution in neighboring territories: Republic
of Karelia (Fadeeva et al., 2007) and Leningrad
Region (Himelbrant et al., 2017).

BRYORIA BICOLOR (Ehrh.) Brodo & D. Hawksw. — on
stone with thin soil layer, II: 17. RA. — In Ark-
hangelsk Region the species was previously
known only from two localities of other districts
(Golubkova, 1996; Tarasova et al., 2015, 2019).

! BRYORIA NITIDULA (Th. Fr.) Brodo et D. Hawksw. —
on stone with thin soil layer, II: 7. — The species
was previously reported from arctic territory of
Arkhangelsk Region (Lynge, 1928). This arc-
tic-alpine species is very rare and scattered in
northern Fennoscandia (Myllys et al., 2011). Itis
reported from different regions of Russia (Urba-
navichus et al., 2008). Distribution in neighbor-
ing territories: Republic of Komi (Hermansson
et al., 1998), Republic of Karelia (Fadeeva et al.,
2007), and Murmansk Region (Urbanavichus
et al., 2008). The species is included in the Red
Data Book of the Republic of Karelia (Kuznetsov,
2020), and list of taxa of the Murmansk Region
that need special attention to their state in the
natural environment and are recommended for
biological surveillance in the Red Data Book of
the Murmansk Region (Konstantinova et al.,
2014).

Il CaLiciuM PINICOLA (Tibell) M. Prieto & Wedin. —
on worked timber, wooden fence, I: 3. VNP!
The specimens contain rhizocarpic acid. — This
crustose species has verrucose, intensely yel-
lowish green thallus, sessile ascomata 0.5-0.7
mm diam., cylindrical asci and ellipsoidal,
slightly constricted at the septum spores 14-16
x 7-9 um, which smooth when young and with
ornamentation (irregular cracks or areolae)
when mature (Tibell, 1999). This is rare species
along the Scandinavian Mountain range and
is widely distributed in cool temperate areas
of Western Northern Hemisphere (Central and
South Europe, North America) (Tibell, 1999). In
the whole territory of Russia, it is known from

125

three localities only including neighboring area
(Murmansk region, eastern Siberia, north of Far
East; Urbanavichus et al., 2008; Urbanavichus,
2010). This is the second finding of this species
for the territory of European Russia.

CHAENOTHECA LAEVIGATA Nadvar. — on decorticated
trunk of old aspen, I: 5; on wood of dead birch
tree, II: 14. RA. — The species was previously
reported only from single locality of another
district of Arkhangelsk Region (Tarasova et al.,
2019).

CHAENOTHECA PHAEOCEPHALA (Turner) Th. Fr. —on
bark of living and dead trees of birch and spruce,
II: 2-4, 6-7, 9-10, 12, 14; on bark of living and
dead trees of birch, spruce and larch, III: 1-4,
6-7, 10-12. RA. — The species was previously
reported from two localities of other districts
of Arkhangelsk Region (Tarasova et al., 2019).

CHAENOTHECA SPHAEROCEPHALA Nadv. — on wood
of dead standing and fallen spruce trees, II: 9,
11; on decaying wood of coniferous trees, III: 3,
8-9. RA. — The species was reported from other
districts of Arkhangelsk Region only recently
(Tarasova et al., 2020c,d).

CHAENOTHECA STEMONEA (Ach.) Mull. Arg. — on
wood of fallen dead coniferous trees, I: 1; on
decaying wood and fallen dead spruce, II: 15; on
bark of spruce, III: 6, 14. RA(bs). — The species
was previously reported from two localities of
other districts of Arkhangelsk Region (Tarasova
et al., 2019, 2020d).

! CLADONIA POCILLUM (Ach.) Grognot — on primitive
soil, II: 1. — The species was previously known
from arctic territory of Arkhangelsk Region
(Lynge, 1928). This is common species on calcar-
eous and basic habitats in subarid, temperate
to subtropical regions (Ahti & Stenroos, 2013).
Distribution in neighboring territories: Republic
of Komi (Hermansson et al., 1998), Republic of
Karelia (Fadeeva et al., 2007), Leningrad Region
(Kuznetsova et al., 2007), and Murmansk Region
(Urbanavichus et al., 2008).

1! CLADONIA SYMPHYCARPA (Florke) Fr. — on primitive
soil, II: 8, 13, 15-16. — The species is widespread
on calcareous soil but mainly in calcareous area
(Ahti & Stenroos, 2013), widely distributed in dif-
ferent regions of Russia (Urbanavichus, 2010).
Distribution in neighboring territories: Republic
of Komi (Hermansson et al., 1998), Republic of
Karelia (Fadeeva et al., 2007), Leningrad Region
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(Alexeeva & Himelbrant, 2007), and Murmansk
Region (Urbanavichus et al., 2008).

! LECANORA FRUSTULOSA (Dicks.) Ach. — on stone,
II: 8. — The species was previously known only
from arctic territory of Arkhangelsk Region
(Lynge, 1928; Kristinsson et al., 2010). This
is arctic-boreal species known in neighboring
territories from: Republic of Komi (Hermansson
et al., 1998), Republic of Karelia (Fadeeva et al.,
2007), and Murmansk Region (Urbanavichus et
al., 2008). The species is included in the list of
taxa of the Murmansk Region that need special
attention to their state in the natural environ-
ment and are recommended for biological sur-
veillance in the Red Data Book of the Murmansk
Region (Konstantinova et al., 2014).

! LECIDELLA STIGMATEA (Ach.) Hertel & Leuckert —
on stone, II: 8. — The species was previously
reported from arctic territory of Arkhangelsk
Region (Andreev et al., 1996). This is a widely
distributed common species on weakly calcare-
ous or base-enriched siliceous rocks, on urban
walls, concrete. Distribution in neighboring
territories: Republic of Komi (Hermansson et al.,
1998), Republic of Karelia (Fadeeva et al., 2007),
Leningrad Region (Kuznetsova et al., 2007), and
Murmansk Region (Urbanavichus et al., 2008).

! NEPHROMA EXPALLIDUM (Nyl.) Nyl. — on primitive
soil on stone, II: 8. RA(bs). — The species is
previously known in Arkhangelsk Region only
from arctic territories (Lynge, 1928). It is a cir-
cumpolar species with scattered distribution,
northern boreal to arctic (Vitikainen, 2007).
Distribution in neighboring territories: Republic
of Komi (Hermansson et al., 1998), Republic of
Karelia (Fadeeva et al., 2007), and Murmansk
Region (Urbanavichus et al., 2008).

!l PHYSCONIA PERISIDIOSA (Erichsen) Moberg — on
bark of old willow, II: 5. — This is a common,
widespread species occurring on different sub-
strates. Distribution in neighboring territories:
Republic of Komi (Hermansson et al., 1998),
Republic of Karelia (Fadeeva et al., 2007), and
Leningrad Region (Kuznetsova et al., 2007), and
Murmansk Region (Urbanavichus et al., 2008).

1l PiccoLia OoCHROPHORA (Nyl.) Hafellner — on bark
of old willow, I: 2. VNP_AR! - This is boreal spe-
cies with very scattered distribution in Russia
(Urbanavichus, 2010) while it is widespread in
Europe and Noth America (Golubkova, 1978,

Nordin et al., 2020). Probably, the species was
apparently overlooked a long time. Distribution
in neighboring territories: Republic of Karelia
(Tarasova et al., 2015, 2017), Republic of Komi
(Hermansson et al., 1998), Leningrad Region
(Stepanchikova et al., 2010), and Murmansk
Region (Urbanavichus et al., 2008). The species
is included in the list of taxa of the Murmansk
Region that need special attention to their state
in the natural environment and are recommen-
ded for biological surveillance in the Red Data
Book of the Murmansk Region (Konstantinova
et al., 2014).

! PILOPHORUS ROBUSTUS TH. FR. (Fig. 3) — on stone,
II: 7. — This species is rare to scattered in low and
middle alpine zones in mountains of Norway,
northern Sweden and Finland, rarely in middle
to northern boreal zones, both on coasts and
inland (Ahti & Stenroos, 2013). The nearest lo-
cality in Fennoscandia is recorded from northern
Finland (Kuusamo, Lapponia enontekiensis)
(Ahti & Stenroos, 2013). In Russia this species
is reported from Siberian and Far Eats (Urba-
navichus, 2010). In neighboring territories, it
occurred only in the Republic of Komi (Hermans-
son et al., 1998), Nenets Autonomous Okrug
(Matveeva, 2020) and included in its Red Data
Books of Republic of Komi (Degteva, 2019) and
Nenets Autonomous Okrug (Matveeva, 2020).
This is the westernmost locality of the species
for the territory of Russia.

Fig. 3. The fertile thallus of Pilophorus robustus
Th. Fr. on shale rocks

! PLACYNTHIUM NIGRUM (Huds.) Gray — on stone,
II: 1. — The species was previously known from



arctic territories of Arkhangelsk Region (Lynge,
1928). Common saxicolous species occurring in
neighboring territories as well as in most regions
of Russia (Urbanavichus, 2010).

! PROTOBLASTENIA RUPESTRIS (Scop.) J. Steiner —on
stone, II: 1. — The species was previously known
from arctic territory of Arkhangelsk Region
(Lynge, 1928). Common saxicolous species oc-
curring in neighboring territories as well as in
most regions of Russia (Urbanavichus, 2010).
Species is included in the list of taxa of the
Murmansk Region that need special attention
to their state in the natural environment and
are recommended for biological surveillance in
the Red Data Book of the Murmansk Region
(Konstantinova et al., 2014).

!l PSILOLECHIA CLAVULIFERA (Nyl.) Coppins — on
roots of fallen dead aspen tree, I: 5. VNP! — This
is boreal species with wide distribution in Eu-
ropean territory, Australia and New Zealand
(Kotlov, 1998). Distribution in neighboring terri-
tories: Republic of Karelia (Fadeeva et al., 2007),
Republic of Komi (Hermansson et al., 1998),
Leningrad Region (Kuznetsova et al., 2007), and
Murmansk Region (Urbanavichus et al., 2008).
The species is included in the Red Data Book
of the Republic of Karelia (Kuznetsov, 2020).

RAMALINA OBTUSATA (Arnold) Bitter — on bark of
spruce, larch, and birch, II: 1-2,7, 12, 16. RA. —
This species was known from one locality in
Arkhangelsk Region (Kozhozerky Reserve, One-
zhsky District) (Fadeeva, 2006). This is second
record of this species in Arkhangelsk Region.

RaMALINA ROESLERI (Hochst. ex Schaer.) Hue —
on bark of spruce and willow trunks, rarely
on decaying wood, II: 1, 11, 13; on branch of
spruce, III: 4. RA. — This species was previously
recorded from other districts of Arkhangelsk
Region (Zakharchenko, 1994; Korotkov & Pchel-
kin, 2016).

RAMBOLDIA CINNABARINA (Sommerf.) Kalb et al. —
on bark of juniper trunk and decaying wood, II:
1, 5; on trunk of spruce, III: 12. RA. — Species
was previously recorded from other districts of
Arkhangelsk Region (Andreev & Titov, 2008;
Tarasova et al., 2019, 2020d).

! RHIZOCARPON ALPICOLA (Anzi) Rabenh. — on stone,
II: 17. - The species was previously known from
arctic territory of Arkhangelsk Region (Lynge,
1928). Distribution in neighboring territories:
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Republic of Komi (Hermansson et al., 1998),
Republic of Karelia (Fadeeva et al., 2007), and
Murmansk Region (Urbanavichus et al., 2008).

! RHIZOCARPON EUPETRAEOIDES (Nyl.) Blomb. &
Forssell — on stone, II: 6. — The species was pre-
viously known from arctic territory of Arkhan-
gelsk Region (Andreev et al., 1996). Distribution
in neighboring territories: Republic of Komi
(Hermansson et al., 1998), Republic of Karelia
(Fadeeva et al., 2007), and Murmansk Region
(Urbanavichus et al., 2008).

!l RHIZOCARPON SIMILLIMUM (Anzi) Lettau — on
stone, II: 6. — The species mainly occurs in Arc-
tic regions (North America, Alps, Spitsbergen,
Fennoscandia, Arctic Siberia) (Urbanavichus et
al., 2008) and in Southern Siberia (Sedelnikova,
2013; Kharpukhaeva & Urbanavichus, 2015).
In neighboring territories this species is known
only from the Republic of Karelia (Himelbrant
et al., 2001). This is the second finding of the
species in the territory of Northwest Russia.

!l SCLEROPHORA PERONELLA (Ach.) Tibell — on bark
of fallen dead spruce tree, I: 5. VNP! — This is
crustose calicioid lichen with immersed thallus.
Ascomata short, 0.5-0.8 high, with dull grayish,
epruinose stalk. Capitulum hemispherical, 0.2—
0.3 mm wide; pruina of capitulum faint lemon
yellow when young, white when mature (Tibell,
1999). The species is known from Europe (Poelt
& Vézda, 1981; Tibell, 1999) and North Amer-
ica (Esslinger, 1997). Relatively high number
of recent localities from the territory of Czech
Republic was discovered (LiSka et al., 2016).
This species occurs rarely in Fennoscandia
(Tibell, 1999). In Russia it is know from Repub-
lic of Karelia (Hermansson et al., 2002), from
Russian Caucasus (Urbanavichus et al., 2020)
and is listed in the Red Data Book of Republic
of Karelia (Kuznetsov, 2020). This is the third
record of the species in Russia.

!l SCHISMATOMMA PERICLEUM (Ach.) Branth &
Rostr. — on bark of birch, II: 2; on bark of spruce,
III: 2. — This is common species in Europe but
records in Russia are scattered (Urbanavichus,
2010). Distribution in neighboring territories:
Republic of Karelia (Fadeeva et al., 2007),
Republic of Komi (Hermansson et al., 1998),
Leningrad Region (Kuznetsova et al., 2007), and
Murmansk Region (Urbanavichus et al., 2008).
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!l SCYTINIUM INTERMEDIUM (Arnold) Otalora et al. —
on mosses over soil layer on calcareous rock,
II: 1. — In Russia it is known from Northwest
Russia, Caucasis, Northern Ural southern Si-
beria, and the Far East (Urbanavichus, 2010).
Distribution in neighboring territories: Republic
of Karelia (Fadeeva et al., 2007), Republic of
Komi (Hermansson et al., 1998), and Murmansk
Region (Urbanavichus et al., 2008).

SOLORINA SACCATA (L.) Ach. — on soil, II: 1. RA. —
This calcareous species was previously recorded
from three localities of other districts of Arkhan-
gelsk Region (Zakharchenko & Sokolova, 1989).

!l STEREOCAULON CUMULATUM (Sommerf.) Timdal —
on stone, II: 15. — In Scandinavia, the species
is rather common in the mountains, especially
along footpaths and on wind eroded sites. It
is rare in the boreal region, but occurs at low
altitude localities at sea level in northern and
central Scandinavia (Timdal, 2002). The Russian
distribution ranges of S. cumulatum from the
Norwegian border to Far East (Urbanavichus,
2010). Distribution in neighboring territories:
Republic of Karelia (Fadeeva et al., 2007),
Republic of Komi (Hermansson et al., 1998),
Leningrad Region (Himelbrant et al., 2018), and
Murmansk Region (Urbanavichus et al., 2008).

!l THALLOIDIMA PHYSAROIDES (Opiz) Kistenich et al.
(Fig. 4) — on soil, II: 1. — This crustose species
with thallus which consists of squamules to 2
mm diam., the squamules scattered or contigu-
ous, hemispherical when young, later bullate to
columnar. Upper side of squamules dark greysh
green with pseudocyphellae, densely bluish pru-
inose. Ascomata to 5 mm wide, flat, black, epithe-
cium and exciple K+violet, N+ violet; hypothecium
pale brown to colorless. Spores 12-18 x 3.5-5
pm, l-septate, fusiform (Bredkina et al., 2003).
This species is sporadically found in Russia
(central part of European Russia, Southern part
of Ural Mountains, Eastern Siberia, Caucasus)
(Gabibova et al., 2009; Urbanavichus & Urbanav-
ichene, 2015, 2018; Muchnik & Konoreva, 2017)
and is widespread in the central Europe and
Fennoscandia with exception Denmark (Nordin et
al., 2011). This is the first record for the territory
of Northwest Russia.

Fig. 4. The thallus of Thalloidima physaroides
(Opiz) Kistenich et al. on quartzite-sandstone
outcrops

! TONINIOPSIS AROMATICA (Sm.) Kistenich et al. — on
stone, II: 1. RA(bs). — This is a commom calcare-
ous species which is known from several regions
of Russia (Urbanavichus, 2010). The species was
previously known from arctic territory of Arkhan-
gelsk Region (Lynge, 1928). Species is included
in the list of taxa of the Murmansk Region that
need special attention to their state in the natural
environment and are recommended for biological
surveillance in the Red Data Book of the Mur-
mansk Region (Konstantinova et al., 2014).

11 VEZDAEA RHEOCARPA Poelt & Dobbeler — on bark
of fallen dead spruce tree, I: 6. VNP! — This is
a rarely reported lichen. It is known from few
localities of Northern Europe (Scandinavia,
Scotland, England), central and eastern Europe,
North America (Dobrish, 2008). In neighboring
territories, it occurred only in Republic of Komi
(Hermansson et al., 1998, Zhurbenko, 2004).
This species was recently found in Russian Cau-
casus (Urbanavichus et al., 2020). This is fourth
finding of this species for the territory of Russia
and the westernmost locality for of Russia.

1! XANTHOPARMELIA CONSPERSA (Ehrh. Ex Ach.) Hale -
on stone, II: 6. — This is a common species in
Nordic countries (Fennoscandia) (Elix & Thell,
2011), but absent from the northernmost parts.
Distribution in neighboring territories: Republic
of Karelia (Fadeeva et al., 2007), Leningrad Re-
gion (Kuznetsova et al., 2007), and Murmansk
Region (Urbanavichus et al., 2008). The species
is included in the Red Data Book of the Mur-
mansk Region (Konstantinova et al., 2014).



!l XYLOGRAPHA OPEGRAPHELLA Nyl. ex Rothr. — on
timber and roots of fallen tree, I: 4, 7. VNP! - The
species with scattered distribution in the north-
ern hemisphere: Northern America, Northern
Europe and Asia (Urbanavichus, 2010; Spri-
bille et al., 2014). Distribution in neighboring
territories: Republic of Karelia (Fadeeva et al.,
2007), Leningrad Region (Stepanchikova et al.,
2019), and Murmansk Region (Urbanavichus
et al., 2008).
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Appendix 1. List of study sites in the Arkhangelsk Region. Abbreviations of collectors: AS — Angella
Sonina, AV — Andrey Valekzhanin, VA — Vera Androsova, VT — Viktoria Tarasova.

No. Locality Coordinates  Altitude Community Collector  Collection date
I 1 Onezhsky District, 63°10’52.8”N, 206m  bilberry feathermoss spruce VA& VT 1 ]June2019
Vodlozersky National park, 36°30°33.0”E forest on rock
the Ileksa River basin
2 62°55’12.8”N, 164 m natural and anthropogenic VA &VT 7 June2019
37°02°47.8’E communities of abandoned
Nosovka villiage
3 62°55’21.1"N, 160 m natural and anthropogenic VA &VT 7 June 2019
37°03°48.2"E communities of abandoned
Korkola villiage
4 62°53’20.5"N, 164 m  natural and anthropogenic VA& VT 8 June 2019
37°03’49.6’E communities of cordon
«Monastyrskoe»
5 63°02°01.9”N, 172m  paludified floodplain herb-rich ~ VA& VT 9 June 2019
36°56'42.7°E spruce forest
6 63°15°16.1”’N, 176 m  paludified floodplain herb-rich ~ VA& VT 7 June 2019
36°37°32.9’E spruce forest
7 62°58°06.0°N, 171 m paludified floodplain herb-rich  AS, VA, VT 11 June 2020
36°52’44.2”E spruce forest
II' 1 Leshukonsky District, the  64°41°08.8”N, 136 m  bilberry feathermoss spruce vT 10 June 2020
Mezenskaja Pizhma River ~ 49°16’26.6’E forest on limestone rocks
basin
2 64°43’1.4’N, 131m  herbal-rich feathermoss spruce ~ VT 11 June 2020
49°17°4.6’E forest
3 64°43’06.8”N, 166 m  bilberry feathermoss spruce VT 12 June 2020
49°16’32.5”E forest
4 64°42°25.0°N, 114m  paludified floodplain herb-rich VT 12 June 2020
49°16’22.1’E spruce forest
5 64°47°19.7’N, 185 m herb-rich spruce-pine foreston VT 14 June 2020
49°40°01.5"E recently burned sites, on shale
rocks
6 64°46’37.8’N, 192m  bilberry feathermoss spruce vT 15 June 2020
49°40°43.6"E forest on shale rocks
7 64°46’43.4’N, 221m  bilberry feathermoss spruce VT 15 June 2020
49°40°01.3’E forest on shale rocks
8 64°46’59.2”N, 185m  vertical shale rocks on the river ~ VT 16 June 2020
49°39’48.6’E bank
9 64°46’58.1”N, 227 m  bilberry feathermoss spruce vT 17 June 2020
49°39°40.4’E forest on shale rocks
10 64°46’30.6"N, 246 m bilberry feathermoss spruce vT 17 June 2020
49°38°26.5”E forest
11 64°52’18.3”N, 173 m  paludified peatmoss spruce forest VT 18 June 2020
49°36’15.8’E
12 64°5149.7”N, 176 m  paludified floodplain herb-rich ~ VT 19 June 2020
49°35°20"E spruce forest
13 64°51’54.7’N, 181 m  paludified floodplain herb-rich VT 19 June 2020
49°36’22.6’E spruce forest
14 64°51'46.0°N, 164 m  paludified floodplain herb-rich ~ VT 19 June 2020
49°35'40.3’E spruce forest
15 64°57°29.2’N, 159 m  cowberry lichen pine foreston VT 20 June 2020
49°20°06.7”’E quartzite-sandstone outcrops
16 64°56’45.5”N, 181 m  bilberry feathermoss spruce vT 21 June 2020
49°18'56.2”E forest on shale rocks
17 64°49’53.2”°N, 175m  cowberry lichen pine foreston VT 22 June 2020

49°16’35.0E rock
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No. Locality Coordinates  Altitude Community Collector  Collection date
III 1 Pinezhsky District, Javzora 63°52’52.7”N, 205m  bilberry peatmoss spruce forest ~ VT 6 September 2020
River basin 46°10'17.9’E
2 63°52’28.1"N, 187 m  floodplain herb-rich spruce vT 6 September 2020
46°1043.2”E forest
3 63°50°02.5"N, 191m  cowberry- bilberry lichen- vT 7 September 2020
46°10°38.3’E feathermoss
pine-spruce forest
4 63°50’12.6"N, 169 m  paludified vT 7 September 2020
46°10’57.1’E herb-rich spruce forest
5 63°49’39.4’N, 163 m  paludified bilberry peatmoss vT 8 September 2020
46°11°59.2”E birch-spruce forest
6 63°49’46.4"N, 183 m  paludified bilberry peatmoss vT 8 September 2020
46°1143.3’E spruce forest
7 63°49°50.3"N, 193 m  bilberry feathermoss spruce VT 8 September 2020
46°11'17.3’E forest
8 63°51’'19.4”N, 196m  paludified herb-rich spruce forest VT 9 September 2020
46°09'27.8”E
9 63050°37.3’N, 170m  floodplain paludified herb-rich ~ VT 10 September 2020
46°11°56.8’E spruce forest
10 63°52’18.1”N, 191m  bilberry feathermoss larch forest AV, det. VT 11 August 2020
46°06'21.6’E
11 63°53’16.3"N, 226 m cowberry lichen-feathermoss AV, det. VT 12 August 2020
46°06'42.8’E spruce-larch-spruce forest
12 63°52’58"N, 193 m  paludified peatmoss spruce forest AV, det. VT 13 August 2020
46°09’30.8”E
13 63053’15.5”N, 196 m  paludified herb-rich spruce forest AV, det. VT 13 August 2020
46°10°23.9’E
14 63°53'49.6"N, 202m  paludified peatmoss birch forest AV, det. VT 14 August 2020
46°1524.1’E
15 63°53’18.6”N, 226 m bilberry feathermoss birch- AV, det. VT 14 August 2020

46°17°20.2”E spruce forest




