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Abstract. The study presents information about 28 new findings of lichen species from the ter-
ritory of the Pinezhsky Nature Reserve. Arthopyrenia cerasi, Verrucaria elacomelaena, and V. murina
are new for Northwest Russia, other 14 species are new for the Arkhangelsk Region, 11 — new for
its mainland part. The findings were confirmed by specimens stored in the herbaria of Petrozavodsk
State University (PZV) and the University of Helsinki (H).
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Pesiome. [IpuBeziensr cBeieHrst 0 28 HOBBIX HAXOJIKAX JIUITANHUKOB HA TEPPUTOPUN 3ATIOBEIHUKA
[Tunesxckwit. Arthopyrenia cerasi, Verrucaria elaeomelaena v V. murina suepsbie ormeuenl 1yist Cene-
po-3amaia Poccun, emte 14 BUI0B BriepBble 0OHAPYKEHBI Ha TEPPUTOPUN APXaHTeIbeKol 06, 11 —
B MaTepUKOBOIT yacTy pervioHa. Haxoiku MoATBepsKIeHbl 06pasiiaMu, XPaHsIIIUMUCS B repbapusix
[TerposzaBosackoro rocynapctBennoro yuuepcureta (PZV) u Yausepcutera r. Xenbcunku (H).

Kmouesnie cioBa: Esponeiickass Poccust, Arthopyrenia cerasi, Verrucaria elaecomelaena, Verru-
caria murina.

The Pinezhsky Nature Reserve was founded in 1974 to protect the taiga ecosys-
tems of the European part of Russia and to study the unique karst formations, rare
animals, fungi, and plants.

The reserve is located in the western part of the Arkhangelsk Region, in the
Pinezhsky District, 110 km from Arkhangelsk (Fig. 1). The territory of the reserve
(515.2 km?) is located on the southeastern edge of the White Sea-Kuloi Plateau.
The relief is of glacial origin, from flat to hilly, with the heights varying from 90 to
228 m a. s.l. The most important element of the relief is karst, which belongs to the sul-
fate group. In the territory of the reserve 51 caves were discovered and typical surface
forms are found — funnels, basins, karst lakes, cirques, etc. (Shavrina, Malkov, 2000).
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The territory of the reserve is included in the Atlantic-Arctic climatic region of the
temperate zone, and it is characterized by a negative balance of radiant energy, which
determines low temperatures and high relative atmospheric humidity (Zakharchenko,
2000a). The average temperature in January reaches —14.7 °C, in July — +14.3 °C, the
average annual precipitation is about 600 mm.

The Pinezhsky Reserve is located in the northern taiga subzone. Forests occupy 87%
of its territory, swamps — about 10%, the rest belongs to meadows and sparse forests. Fo-
rest communities are represented by spruce (70.6% of forested territory), larch (4.8%),
pine (17.5%), and birch (7%) (Puchnina, 2000a). The list of vascular plants of the Re-
serve is dominated by boreal species and totally includes 500 species. A special feature of
the flora is the large number of orchid plants with high proportion of calciphilous spe-
cies (Puchnina, 2000b). The species richness and specificity of vascular plants are as-
sociated with the significant diversity of habitats and edaphic conditions, which are
caused by wide distribution of karst manifestations (Puchnina, 2000b). However, des-
pite the high floristic potential, the species diversity of lichens in the communities of
the reserve remains poorly studied. It is known that communities around the Sotka
River are distinguished by high floristic diversity (Puchnina, 2000a). The Sotka River
is the largest karst river in the Pinezhsky Nature Reserve (Shavrina, 2000).

The first lichenological studies on the territory of the Pinezhsky Reserve began at
the end of the XIX century. During the botanical expedition of R. R. Pole several li-
chen samples were collected in the vicinity of Pinega village. Later, these samples were
identified by V. P. Savich as belonging to 18 lichen species (Zakharchenko, 1989). Fo-
cused inventory studies of lichens in the Reserve started at the end of the XX century
by Yu. V. Zakharchenko, as a result the first checklist was presented with a total of
78 species (Zakharchenko, 1989; Zakharchenko, Sokolova, 1989). In the next list of
lichens and allied fungi published in 2000, the author reported 123 species (Zakhar-
chenko, 2000b). Over the next 20 years, this list was expanded by single new findings
of species documented in the reports of researchers who worked in the reserve. These
data have not been published.

Since 2021, studies of lichen diversity in the territory of the Pinezhsky Nature Re-
serve have been carried out by researches of the Department of Botany and Plant Phy-
siology of Petrozavodsk State University. During the first phytosociological expedition
in the surrounding area of the Sotka River, seven lichens new for the Arkhangelsk Re-
gion were recorded (Kotkova et al., 2022). Thus, until current study, only 133 species of
lichens and allied fungi were listed in the literature for the Pinezhsky Nature Reserve.
This paper presents findings of 28 lichen species in the Pinezhsky Nature Reserve, which
are first recorded either for the Arkhangelsk Region or for its mainland part.

Material and Methods

The presented data were collected in 2021 during studies of plant communities in
the surrounding area of the Sotka River (Fig. 2), which flows for 30 km in the northern
part of the Pinezhsky Nature Reserve.
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Fig. 1. Location of the territory of the Pinezhsky Nature Reserve: the dots indicate the location
of the sample plots.

Field research was carried out using route method and establishing sample plots of
625 m? (Fig. 2). On each sample plot, detailed descriptions of plant communities were
made (Metody..., 2002), including registration of taxation parameters of the forest
stand and determination of the time since last disturbance. To estimate the total lichen
species richness, 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. The lichen species
new to the Arkhangelsk Region or its mainland part were recorded on 10 sample plots,
with three of them located close to each other (Fig. 1).

The collected material was identified according to the standard methods in licheno-
logy (Stepanchikova, Gagarina, 2014) at the Department of Botany and Plant Phy-
siology of Petrozavodsk State University, as well as in the Herbarium of the University
of Helsinki: using a stereomicroscope (Micromed MS2), a microscope (MIKMED-6),
CAMAG UV Cabinet 4, and a set of standard reagents. The cited specimens are de-
posited in the herbaria of Petrozavodsk State University (PZV) and the University of
Helsinki (H).

Results and Discussion
In the species list below, the taxa are arranged alphabetically. For each species, de-
tails regarding localities, habitat types, and substrates are provided. Species new to the
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Fig. 2. Studied communities and habitats: A — banks of the Sotka River; B — blueberry
feathermoss spruce forest; C — paludified floodplain herb-rich spruce forest; D — blueberry
feathermoss larch forest.

Arkhangelsk Region are marked with an asterisk (*). The nearest known localities are
given for all species. Nomenclature of lichens follows primarily Westberg et al. (2021).
All geographical coordinates are given in the coordinate system WGS 84.

*Acrocordia cavata (Ach.) R. C. Harris — right bank of the Sotka River, 64°37'36.4"N,
42°48'01.6"E, 102 m a. s. |, feathermoss blueberry spruce forest, on bark of Populus tremula L.,
31V 2021, Tarasova, H. The nearest localities in Northwestern Russia are in the Republic of
Karelia (Fadeeva et al., 2007), Komi Republic (Hermansson et al., 1998), the Leningrad (Ste-
panchikova et al., 2009) and Murmansk (Urbanavichus et al., 2008) regions.

*A. gemmata (Ach.) A. Massal. — left bank of the Sotka River, 64°38'51.6"N, 42°56'51.6"E,
55 m a. s. 1, paludified floodplain herb-rich spruce forest, on bark of Picea sp., 2 VI 2021, And-
rosova, det. Androsova, Sonina, PZV. The nearest localities in Northwestern Russia are in the
Republic of Karelia (Fadeeva et al., 2007), Komi Republic (Hermansson et al., 1998), and the
Leningrad Region (Glazkova et al., 2018).

*Allocalicium adaequatum (Nyl.) M. Prieto et Wedin — left bank of the Sotka River,
64°38'51.1"N, 42°54'10.3"E, 66 m a. s. |, paludified floodplain herb-rich spruce forest, on bark of
dead Padus avium Mill., 1 VI 2021, Tarasova, H. The nearest localities in Northwestern Russia
are in the Republic of Karelia (Fadeeva et al., 2007), Komi Republic (Hermansson et al., 1998),
and the Murmansk Region (Urbanavichus et al., 2008).

Arctomia delicatula Th. Fr. — right bank of the Sotka River, 64°37'36.4"N, 42°48'01.6"E,
102 m a. s. |, feathermoss blueberry spruce forest, on bark of Populus tremula, 31 V 2021, Tarasova,
H. New species for the mainland territory of the Arkhangelsk Region. It was previously known
from arctic islands of the Arkhangelsk Region (Lynge, 1928). Distribution in the neighboring
territories: Republic of Karelia (Fadeeva et al., 2007), Komi Republic (Hermansson et al., 1998),
Leningrad (Stepanchikova et al., 2011) and Murmansk (Urbanavichus et al., 2008) regions.
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*Arthopyrenia cerasi (Schrad.) A. Massal. — left bank of the Sotka River, 64°38'51.1"N,
42°54'10.3"E, 66 m a. s. 1, paludified floodplain herb-rich spruce forest, on bark of Alnus incana
(L.) Moench, 1 VI 2021, Tarasova, H. This is the first finding of this species for the territory of
Northwestern Russia. It is known from the Kaliningrad Region (Dedkov et al., 2007), the Altai
Territory (Romanova, 2015), and the Russian Caucasus (Spisok..., 2010).

*Biatora sphaeroidiza Printzen et Holien — right bank of the Sotka River, 64°37'37.7"N,
42°49'44.2"E, 96 m a. s. l., feathermoss blueberry larch forest on karsts, on bark of Betula sp.,
1 V12021, Tarasova, H. The nearest localities in Northwestern Russia are in the Komi Republic
(Hermansson et al., 2006) and the Leningrad Region (Kuznetsova et al., 2007).

Bilimbia lobulata (Sommerf.) Hafellner et Coppins — left bank of the Sotka River,
64°38'40.5"N, 42°56'07.2"E, 59 m a. s. I, cowberry feathermoss spruce forest on rock, on primi-
tive carbonate soil, 2 VI 2021, Tarasova, H. New species for the mainland territory of the Arkhan-
gelsk Region. It was previously known from the arctic islands of the Arkhangelsk Region (Lynge,
1928). Distribution in the neighboring territories: the Republic of Karelia (Fadeeva et al., 2007),
Komi Republic (Hermansson et al., 2006), and the Murmansk Region (Urbanavichus et al., 2008).

*Blennothallia crispa (Huds.) Otélora et al. — left bank of the Sotka River, 64°38'53.5"N,
42°54'09.1"E, 58 m a. s. L., herb-rich spruce forest, on mossy stones, 1 VI 2021, Tarasova, H. The
nearest localities in Northwestern Russia are in the Republic of Karelia (Fadeeva et al., 2007),
the Leningrad (Vainio, 1878) and Murmansk (Urbanavichus et al., 2008) regions.

*Buellia schaereri De Not. — left bank of the Sotka River, 64°38'51.1"N, 42°54'10.3"E,
66 m a. s. 1., cowberry feathermoss spruce forest on rock, on bark of Picea sp., 1 VI 2021, And-
rosova, PZV. The nearest localities in Northwestern Russia are in the Republic of Karelia
(Fadeeva et al., 2007), Komi Republic (Hermansson et al., 1998), the Leningrad (Lebedeva,
2005) and Murmansk (Urbanavichus et al., 2008) regions.

*Enchylium limosum (Ach.) Otalora et al. — left bank of the Sotka River, 64°38'40.5"N,
42°56'07.2"E, 59 m a. s. I, cowberry feathermoss spruce forest on rock, on primitive carbonate
soil, 2 VI 2021, Tarasova, H (Fig. 3A). The nearest localities in Northwestern Russia are in the
Republic of Karelia (Fadeeva et al., 2007), Komi Republic (Hermansson et al., 2006), and the
Murmansk Region (Urbanavichus et al., 2008).

Lathagrium undulatum (Laurer ex Flot.) Poetsch — left bank of the Sotka River,
64°38'53.5"N, 42°54'09.1"E, 58 m a. s. 1., herb-rich spruce forest, on mossy stones, 1 VI 2021,
Tarasova, H. New species for mainland territory of the Arkhangelsk Region. It was previously
known from the arctic islands of the Arkhangelsk Region (Andreev et al., 1996). Distribution
in the neighboring territories: the Republic of Karelia (Fadeeva et al., 2007), Komi Republic
(Hermansson et al., 2006), the Leningrad (Stepanchikova et al., 2015) and Murmansk (Urba-
navichus et al., 2008) regions.

*Lecania dubitans (Nyl.) A. L. Sm. — left bank of the Sotka River, 64°38'49.7"N,
42°54'06.0"E, 62 m a. s. 1., paludified floodplain willow herb-rich forest, on bark of Salix sp., 1 VI
2021, Tarasova, H. The nearest localities in Northwestern Russia are in the Republic of Karelia
(Fadeeva et al., 2007), Komi Republic (Hermansson et al., 1998), the Leningrad (Kuznetsova
et al., 2007) and Murmansk (Urbanavichus et al., 2008) regions.

*Lecanora cadubriae (A. Massal.) Hedl. — left bank of the Sotka River, 64°38'49.7"N,
42°54'06.0"E, 62 m a. s. 1., paludified floodplain willow herb-rich forest, on bark of Salix sp., 1 VI
2021, Tarasova, H. The nearest localities in Northwestern Russia are in the Republic of Karelia
(Fadeeva et al., 2007), Komi Republic (Hermansson et al., 1998), the Leningrad (Kuznetsova
et al., 2007) and Murmansk (Urbanavichus et al., 2008) regions.

*L. leptyrodes (Nyl.) G. B. F. Nilsson — right and left banks of the Sotka River,
64°37'37.7"N, 42°49'44.2"E, 96 m a. s. ., feathermoss blueberry larch forest on karsts, on bark
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Fig. 3. A — Enchylium limosum (A), Solorina spongiosa (B). Scale bars: 1 cm.

of Populus tremula, 1 V1 2021, Tarasova, H; 64°38'51.1"N, 42°54'10.3"E, 66 m a. s. |, paludified
floodplain herb-rich spruce forest, on bark of Alnus incana, 1 V12021, Tarasova, H; 64°38'53.5"N,
42°54'09.1"E, 58 m a. s. L, herb-rich spruce forest, on bark of A. incana, 1 V1 2021, Tarasova, H,
64°38'49.7"N, 42°54'06"E, 62 m a. s. |, paludified floodplain willow herb-rich forest, on bark of
Salix sp., 1 VI 2021, Tarasova, H. The nearest localities in Northwestern Russia are in the Re-
public of Karelia (Fadeeva et al., 2007) and the Leningrad Region (Kuznetsova et al., 2007).

Lecidea ramulosa Th. Fr. — right bank of the Sotka River, 64°39'19.0"N, 43°05'55.8"E,
37 m a.s. L, coastal calcareous rocks, on soil over mosses, 2 VI 2021, Androsova, PZV . New spe-
cies for the mainland territory of the Arkhangelsk Region. It was previously known from the
arctic islands of the Arkhangelsk Region (Lynge, 1928). In the neighboring territories, the spe-
cies is known only from the Republic of Karelia (Fadeeva et al., 2007).

Peltigera extenuata (Nyl. ex Vain.) Lojka — right bank of the Sotka River, 64°37'37.7"N,
42°49'44.2"E, 96 m a. s. |, feathermoss blueberry larch forest on karsts, on primitive carbonate
soil, 1 V12021, Tarasova, H. New species for the mainland territory of the Arkhangelsk Region.
It was previously known from the arctic islands of the Arkhangelsk Region (Konoreva et al.,
2019). The nearest localities in Northwestern Russia are in the Republic of Karelia (Fadeeva et
al., 2007), the Leningrad (Kuznetsova et al., 2007) and Murmansk (Urbanavichus et al., 2008)
regions.

Rinodina turfacea (Wahlenb.) Korb. — left bank of the Sotka River, 64°38'40.5"N,
42°56'07.2"E, 59 m a. s. |, cowberry feathermoss spruce forest on rock, on bark of Salix sp.,

Juniperus communis L., 2 VI 2021, Tarasova, H. New species for the mainland territory of the
Arkhangelsk Region. It was previously known from the arctic islands of the Arkhangelsk Re-
gion (Lynge, 1928; Konoreva et al., 2019). The nearest localities in Northwestern Russia are in
the Republic of Karelia (Fadeeva et al., 2007), Komi Republic (Hermansson et al., 2006), and
the Murmansk Region (Urbanavichus et al., 2008).

*Sarcosagium campestre (Fr.) Poetsch et Schied. — right bank of the Sotka River,
64°37'36.4"N, 42°48'01.6"E, 102 m a. s. 1., feathermoss blueberry spruce forest, on bark of Be-
tula sp. and on dead wood, 31 V 2021, Tarasova, H; 64°37'37.7"N, 42°49'44.2"E, 96 m a. s. |,
feathermoss blueberry larch forest on karsts, on bark of dead Betula sp., 1 VI 2021, Tarasova,
H. The nearest localities in Northwestern Russia are in the Republic of Karelia (Fadeeva et al.,
2007) and the Leningrad Region (Kuznetsova et al., 2007).

Scytinium lichenoides (L.) Otélora et al. — left bank of the Sotka River, 64°38'49.7"N,
42°54'06.0"E, 62 m a. s. 1., paludified floodplain willow herb-rich forest, on dead wood, 1 VI
2021, Tarasova, H; 64°38'40.5"N, 42°56'07.2"E, 59 m a. s. |, cowberry feathermoss spruce forest
on rock, on stone with mosses, 2 VI 2021, Sonina, PZV. New species for the mainland territory
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of the Arkhangelsk Region. It was previously known from the arctic islands of the Arkhan-
gelsk Region (Lynge, 1928). The nearest localities in Northwestern Russia are in the Repub-
lic of Karelia (Fadeeva et al., 2007), Komi Republic (Hermansson et al., 2006), the Leningrad
(Kuznetsova et al., 2007) and Murmansk (Urbanavichus et al., 2008) regions.

S. tenuissimum (Dicks.) Otéloraetal. —right and left banks of the Sotka River, 64°38'53.5"N,
42°54'09.1"E, 58 m a. s. ., herb-rich spruce forest, on mossy stones, 1 VI 2021, Tarasova, H;
64°38'40.5"N, 42°56'07.2"E, 59 m a. s. l., cowberry feathermoss spruce forest on rock, on pri-
mitive carbonate soil, 2 VI 2021, Tarasova, H; 64°39'19.0"N, 43°05'55.8"E, 37 m a. s. L., coastal
calcareous rocks, on soil, 2 VI 2021, Androsova, PZV. New species for the mainland territory of
the Arkhangelsk Region. It was previously known from the arctic islands of the Arkhangelsk
Region (Andreev et al., 1996; Kristinsson et al., 2010; Konoreva et al., 2019). Distribution in the
neighboring territories: the Republic of Karelia (Fadeeva et al.,, 2007), Komi Republic (Her-
mansson et al., 1998), and the Murmansk Region (Urbanavichus et al., 2008).

Solorina bispora Nyl. — right bank of the Sotka River, 64°39'19.0"N, 43°05'55.8"E,
37 m a. s. L, coastal calcareous rocks, on soil, 2 VI 2021, Androsova, PZV. New species for the
mainland territory of the Arkhangelsk Region. It was previously known from the arctic islands
of the Arkhangelsk Region (Lynge, 1928; Andreev et al., 1996; Kristinsson et al., 2010; Kono-
reva et al., 2019). In the neighboring territories, the species is known only from the Murmansk
Region (Urbanavichus et al., 2008).

S. spongiosa (Ach.) Anzi — right and left banks of the Sotka River, 64°38'53.5"N,
42°54'09.1"E, 58 m a. s. L., herb-rich spruce forest, on primitive carbonate soil, 1 VI 2021,
Tarasova, H (Fig. 3B); 64°38'40.5"N, 42°56'07.2"E, 59 m a. s. I, cowberry feathermoss
spruce forest on rock, on primitive carbonate soil, 2 VI 2021, Tarasova, H; 64°38'49.3"N,
43°02'26.0"E, 47 m a. s. |, coastal calcareous rocks, on soil, 2 VI 2021, Androsova, PZV. New
species for the mainland territory of the Arkhangelsk Region. It was previously known from
the arctic islands of the Arkhangelsk Region (Andreev et al., 1996; Kristinsson et al., 2010;
Konoreva et al., 2019). Distribution in the neighboring territories: the Republic of Karelia
(Fadeeva et al., 2007), Komi Republic (Hermansson et al., 1998), and the Murmansk Region
(Urbanavichus et al., 2008).

*Thelocarpon epibolum Nyl. — left bank of the Sotka River, 64°38'40.5"N, 42°56'07.2"FE,
59 m a. s. ., cowberry feathermoss spruce forest on rock, on thallus of Peltigera sp. on primitive
carbonate soil, 2 VI 2021, Tarasova, H. The nearest localities in Northwestern Russia are in
the Republic of Karelia (Fadeeva et al., 2007), Komi Republic (Hermansson et al., 2006), the
Leningrad (Brenner, 1886, Stepanchikova et al., 2015) and Murmansk (Urbanavichus et al.,
2008) regions.

*T. impressellum Nyl. — left bank of the Sotka River, 64°38'53.5"N, 42°54'09.1"FE,
58 m a. s. 1., herb-rich spruce forest, on primitive carbonate soil, 1 VI 2021, Tarasova, H. The
nearest localities in Northwestern Russia are in the Republic of Karelia (Fadeeva et al., 2007),
the Leningrad (Himelbrant et al., 2017) and Murmansk (Urbanavichus et al., 2008) regions.

*Verrucaria dolosa Hepp — left bank of the Sotka River, 64°41'24.3"N, 43°10'36.6"E,
36 m a. s. ., paludified floodplain herb-rich spruce forest, on gypsum in the stream, 4 VI 2021,
Sonina, PZV. In Northwestern Russia the species is known only from the Leningrad Region
(Pykala et al., 2012).

*V. elaeomelaena (A. Massal.) Arnold — left bank of the Sotka River, 64°41'24.3"N,
43°10'36.6"E, 36 m a. s. 1., paludified floodplain herb-rich spruce forest, on gypsum in the stream,
4 V1 2021, Sonina, PZV. This is the first finding of this species for Northwestern Russia. It is
known from the central part of European Russia (Muchnik, 2015), the Russian Caucasus, and
the Southern Siberia (Urbanavichus, Urbanavichene, 2013).
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Verrucaria muralis Ach. — left bank of the Sotka River, 64°38'40.5"N, 42°56'07.2"E,
59 m a. s. I, cowberry feathermoss spruce forest on rock, on limestone, 2 VI 2021, Sonina, PZV.
New species for the mainland territory of the Arkhangelsk Region. It was previously known
from the arctic islands of the Arkhangelsk Region (Lynge, 1928; Andreev et al., 1996; Kristins-
son et al., 2010). Distribution in the neighboring territories: the Republic of Karelia (Fadeeva
et al.,2007), Komi Republic (Hermansson et al., 1998), the Leningrad (Kuznetsova et al., 2007)
and Murmansk (Urbanavichus et al., 2008) regions.

*V. murina Leight. — left bank of the Sotka River, 64°38'40.5"N, 42°56'07.2"E, 59 m a. s. |,
cowberry feathermoss spruce forest on rock, on limestone, 2 VI 2021, Sonina, PZV. This is the
first finding of this species for Northwestern Russia. It is known from few localities of Russia:
the Republic of Mordovia (Urbanavichene, Urbanavichus, 2016), the Kostroma Region (Urba-
navichene, Urbanavichus, 2020), and the Russian Caucasus (Spisok..., 2010).

In total, 28 species of lichens were found on the territory of the Pinezhsky Na-
ture Reserve, 17 are reported for the first time for the Arkhangelsk Region, including
Arthopyrenia cerasi, Verrucaria elaeomelaena, and V. murina new for the Northwest
Russia, and 11 species are new for the mainland part of the Arkhangelsk Region.

Recent studies have shown that the lichen biota of the Pinezhsky Reserve is cha-
racterized by high diversity and specificity. On the one hand, this is explained by the
abundance of limestone outcrops in the area, including coastal ones. For example, En-
chylium limosum and species of the genera Solorina and Verrucaria are associated with
these habitats. On the other hand, the proximity of the study area to the Arctic zone
explains the finds of such species as Lecidea ramulosa and Scytinium tenuissimum. Ad-
ditionally, the occurrences of Acrocordia cavata and A. gemmata are related to high
level of natural communities preservation (Vyyavlenie..., 2009).

Currently, taking into account the newly presented data, 348 taxa of lichens and
allied fungi are known for the Pinezhsky Nature Reserve (Androsova et al., 2024).
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