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Abstract: The present study reports 223 species and three subspecies of lichens from forest rocky communities of mountain
Olovgora, which is the highest point of the Vetreny Poyas ridge (Arkhangelsk Region, NW Russia). A total of 82 species are
new for the mainland area of Arkhangelsk Region. The species Bryoria glabra has been reported for the first time for European
Russia. Two recorded lichen species, Cladonia bellidiflora and Lobaria pulmonaria, are in the Red Data Book of Arkhangelsk
Region. The occurrence of old-growth forests, high heterogeneity of conditions, presence of an altitudinal gradient and the
proximity to the sea lead to the rich diversity of lichens in this area.

Keywords: lichens, rocky communities, old-growth forest, mountain Olovgora, Arkhangelsk Region

INTRODUCTION

At the present time, the lichen diversity of
Arkhangelsk Region (NW Russia) is poorly
known compared with other regions of Russia.
The data on the lichens of this area are insuf-
ficient: there is no list of lichens for this territory,
and, consequently, no data on the total number
of lichen species. However, Arkhangelsk region
is a vast territory (589,900 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. Such heterogeneity of landscapes
in the territories leads to the presence of a rich
lichen diversity.

There have been only a few published
studies for the region. The Arctic islands (the
archipelago of Novaya Zemlya, Franz Josef Land
partly) form the most lichenologically studied
area of Arkhangelsk Region: more than 500
species of lichens are known from the islands
(Andreev et al., 1996). For the mainland area
of the region, only 350 species are known from
different publications (Table 1). Moreover, there
are scattered notes about lichenological findings
on the territory of Arkhangelsk region. About
50 species were reported in different editions of
Handbooks of lichens of Russia (Handbook...,

1971-1978; Handbook..., 1996-2008). In addi-
tion, K. A. Rassadina described the new species
Hypogymnia incurvoides Rassad. sampled by
V. P. Savicz in 1917 from Arkhangelsk Region
(Rassadina, 1967; McCune et al., 2006). In
the recent publication the species Platismatia
norvegica (Lynge) W. L. Culb. & C. F. Culb. was
reported from the Arkhangelsk Region as new
to European Russia (Tarasova, 2014).

The lichen diversity of the neighbouring
territories has been studied much better: for
Murmansk Region 1029 species of lichens are
known (Urbanavichus et al., 2008), the Republic
of Karelia has about 1256 species (Fadeeva et
al., 2007), the Republic of Komi — 1147 species
(Pystina & Hermansson, 2013), Vologda Region
is poorly studied and has 182 revealed species
of lichens only (Rassadina, 1929; Chkhobadze,
1997; Notov et al., 2006).

Olovgora is a highland open to sea winds.
The slopes of the ridge are covered with rocky
forest communities typical of northern Fen-
noscandia. The old-growth forests, the high
heterogeneity of habitats, the presence of an
altitudinal gradient and the proximity of the
White Sea determine the interest in the study
and suggest a rich diversity of lichens in this
area. Studies of lichens have never been carried
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Table 1. Number of lichen species in different localities of the mainland area of Arkhangelsk region

according to published data

Locality Area Number of species ~ Citation sources

Pinezhsky Reserve 518,9 km*> 134 Zakharchenko, 1989;
Zakharchenko & Sokolova,
1989; Puchina et al., 2000

Nature Park “Kozhozero” 2,020 km?> 209 Fadeeva & Kravchenko,
2005a, 2005b; Fadeeva, 2006

Watershed territories between the 34,500 km?> 104 Glushkovskaya, 2013

Northern Dvina and the Pinega rivers in

NW Russia

Mountain Muroigora, the Vetreny Poyas ~ 0.04 km? 128 Tarasova & Sonina, 2011a,

ridge 2011b, 2012

The coast of Bolshoy Solovetsky Island 0.2 km? 35 Sonina & Markovskaya, 2013

out in this territory. This paper is the outcome of
comprehensive lichenological studies of moun-
tain Olovgora and a contribution to the general
knowledge on the regional lichen biota.

MATERIALS AND METHODS
Study area

The study area is located in the northwestern
part of Arkhangelsk Region, 45 km south of the
Onega Bay of the White Sea (Fig. 1). Olovgora
(844 m a. s. 1., 63°24°N, 37°00’E, 0.7x0.5 km in
size) is the highest point of the low-mountain
ridge Vetreny Poyas. This ridge, which is about
200 km long and 10-15 km wide, stretches along
the southern coast of the Onega Bay. It is a part
of the Baltic Shield and forms the watershed of
the rivers flowing into the White Sea and the
Baltic Sea, clearly rising above the surrounding
lowlands. The ridge has a steep northern slope
and a flat-lying southern slope and consists of
several ridges 200-300 m high, elongated in the
south-easterly direction. Olovgora is an outcrop
of the solid Proterozoic crystalline ultrabasic
rocks — komatiitic basalts in the form of debris
blocks of different size (Kulikova et al., 2007).
The soils are mostly underdeveloped: primitive
rock or thin and peaty podzols.

The climate is characterized by frequent
weather changes. The lack of ridges around
makes this area easily accessible to the cyclones
from the Atlantic and from the North-East. The
cyclones bring precipitation, cloudy weather,
and warming in winter, the cold Arctic air flows

cause a strong temperature decline and frosts.
The annual precipitation ranges from 400 to
540 mm with up to 200 days with precipitation
— snowfalls of short duration in winter and long
drizzles in autumn. The humidity is relatively
high: 85-95% in autumn and winter, 70-90%
in summer and spring. The depth of snow cover
reaches 70-80 cm (Gromtsev, 2008).

The vegetation of Olovgora is represented
by sparse spruce forests, with a predominance
of Picea obovata Ledeb. and Betula pubescens
Ehrh., and with individual trees of Sorbus au-
cuparia L., Salix caprea L., Populus tremula L.
and Pinus sylvestris L. The terrestrial cover is
dominated by Vaccinium myrtillus L., V. vitis-
idaea L., Ledum palustre L., Calluna vulgaris
(L.) Hull., as well as a variety of green mosses,
liverworts and lichens. Most of the plant com-
munities of Olovgora are old-growth forests
without any traces of logging and fires, where
natural forest dynamics can be observed. The
age of some trees comes up to 300 years, and
there is a large supply of dead wood. The veg-
etation on the plains of Olovgora is represented
by extensive bogs and young forests, recovering
after clearcuttings.

Data collection

The field work was carried out by the first three
authors during two expeditions in June 2012
and 2013. A total of 11 sample plots 20x20 m
were established along two transects on the
northern (306-341 m a. s. 1., 63°24°50-55"N,
37°00’28-30”E) and southern (302-338 m a.
s. 1., 63°24’35-43”N, 37°00°’12-16"E) slopes of
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Fig.1. The location of mountain Olovgora (Arkhangelsk Region, Northwest Russia) — ®.

mountain Olovgora in old-growth spruce forests.
A detailed geobotanical description of the rocky
forest community was made for each sample
plot including the registration of trees (height,
age, basal area, crown density etc.) and the
ground cover characteristics (shrub and herb
cover, mosses and lichen cover). The epiphytic,
epilithic (10x20 cm plots) and ground lichen
communities (1x1 m plots) were described in
detail. In addition, in order to explore the overall
species diversity of lichens, routes covering the
entire territory of Olovgora were set up. The total
area of the investigated territory was 0.44 ha
in the sample plots and about 25 ha by means
of walking.

The collected material, a total of 2000 lichen
specimens, was identified using a standard
microscopic technique and spot tests. The sam-
pled specimens of genera Cladonia and sterile
crustose lichen species were identified by a
standard technique of high performance thin-
layer chromatography (HPTLC) in Laboratory of
Lichenology and Bryology of BIN RAS, St. Peters-
burg, and Herbarium of the Botanical Museum,

University of Helsinki, using solvent systems A,
B and C (Orange et al., 2001). The nomenclature
follows mainly Nordin et al. (2011).

The specimens are deposited in the her-
barium of Petrozavodsk State University (PZV).

List of localities

Arkhangelsk Region, Onega District, the Vetreny

Poyas ridge, mountain Olovgora:

1) lower part of the southern slope (302-320
m a. s. 1., 63°24°35-39”N, 37°00’11-14"E);

2) top part of the southern slope (321-332 m a.
s. 1., 63°24’40-41”N, 37°00’14-16"E);

3) lower part of the northern slope (306-321
m a. s. 1., 63°24°53-54"N, 37°00’29-31”"E);

4) top part of the northern slope (329-337 m a.
s. 1., 63°24°51-53”N, 37°00’28-30”E);

5) central part of the plateau (338-341 m a. s.
1., 63°24’42-50"N, 37°00’'16-29”E);

6) western part of plateau (326-339 m a. s. 1.,
63°24’38-51"N, 37°00’12-14"E);

7) eastern part of the plateau (319-335 m a. s.
1., 63°24’38-52"N, 37°00°31-36”E).
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THE SPECIES

For each species the substrates and numbers

of localities (see above) are listed. Abbreviations

and symbols: # — lichenicolous fungi; + — non-
lichenized fungi; * — the species is new for the
mainland part of Arkhangelsk Region.

*ADELOLECIA KOLAENSIS (Nyl.) Hertel & Rambold —
on rocks and boulders; 4, 5.

ALECTORIA SARMENTOSA (Ach.) Ach. — on trunks
of Picea obovata and Betula pubescens, on
snags of coniferous trees; 1-7.

AMANDINEA PUNCTATA (Hoffm.) Coppins & Scheid.
— on trunks of Sorbus aucuparia; 1.

ARCTOPARMELIA CENTRIFUGA (L.) Hale — on rocks
and boulders; 1, 2.

ARCTOPARMELIA INCURVA (Pers.) Hale — on rocks
and boulders; 5.

ARTHONIA DIDYMA KOrb. — on trunks and branches
of Picea obovata; 4. Confirm. D. Himelbrant,
2015.

*ARTHONIA DISPUNCTA Nyl. — on trunks of Sorbus
aucuparia; 4. Confirm. D. Himelbrant, 2015.

* ARTHONIA PATELLULATA Nyl. — on trunks of Sorbus
aucuparia; 1. Confirm. D. Himelbrant, 2015.

*ARTHONIA RADIATA (Pers.) Ach. — on trunks of
Sorbus aucuparia; 1, 3. Confirm. D. Himel-
brant, 2015.

+ARTHOPYRENIA GRISEA (Schleich. ex Schaer.)
Korb. — on fallen trees of Betula pubescens
and Picea obovata; 2, 5. Confirm. D. Himel-
brant, 2015.

+*ARTHOTHELIUM SCANDINAVICUM Th. Fr. — on
trunks and branches of Picea obovata; 1, 2.
Confirm. D. Himelbrant, 2015.

* ARTHRORHAPHIS CITRINELLA (Ach.) Poelt — on soil; 7.

*ASPICILIA LAEVATA (Ach.) Arnold — on boulders
and rocks; 1, 2.

*ATHALLIA PYRACEA (Ach.) Arup et al.— on trunks
of Populus tremula; 6. Confirm. D. Himel-
brant, 2015.

Bacipia suBiNcOMPTA (Nyl.) Arnold — on trunks
of Sorbus aucuparia; 3. Confirm. D. Himel-
brant, 2015.

BAEOMYCES CARNEUS Florke — on boulders and
rocks; 2, 3.

Baeomyces RUFUs (Huds.) Rebent. — on base of
boulders, 1; on stumps, 3.

BELLEMEREA CINEREORUFESCENS (Ach.) Clauzade &
Cl. Roux — on boulders and rocks; 2.

Bi1aTORA GLOBULOSA (Florke) Fr. — on trunks of Sor-
bus aucuparia; 3. Det. D. Himelbrant, 2015.

*BIATORA HELVOLA Korb. ex Hellb. — on trunks of

Sorbus aucuparia, 3; on trunks of Populus
tremula, 5. Det. D. Himelbrant, 2015.

*BIATORA OCELLIFORMIS (Nyl.) Arnold — on trunks
of Betula pubescens, on standing deadwood
of Pinus sylvestris; 2. Confirm. D. Himel-
brant, 2015.

*BIATORA SUBDUPLEX (Nyl.) Rdsdnen ex Printzen —
on trunks of Sorbus aucuparia; 4. Confirm.
D. Himelbrant, 2015.

*BRYORIA BICOLOR (Ehrh.) Brodo & D. Hawksw.
— on trunks of Picea obovata, on standing
deadwood of Pinus sylvestris and Picea obo-
vata; 2; on trunks of Picea obovata, on soil;
3, 5. Confirm. L. Myllys, 2014.

BRYORIA CAPILLARIS (Ach.) Brodo & D. Hawksw.
— on trunks of Picea obovata, on standing
deadwood of Picea obovata; 1-7. Confirm.
L. Myllys, 2014.

BRYORIA FURCELLATA (Fr.) Brodo & D. Hawksw.
— on trunks of Betula pubescens and Picea
obovata; 1-7.

BRYORIA FUSCESCENS (Gyeln.) Brodo & D. Hawksw.
—on trunks and standing deadwood of Picea
obovata; 1-7. Confirm. L. Myllys, 2014.

*BRYORIA GLABRA (Motyka) Brodo & D. Hawksw.
— on trunks of Picea obovata; 1. Confirm.
L. Myllys, 2014.

Bryoria IMPLEXA (Hoffm.) Brodo & D. Hawksw.
— on trunks of Picea obovata and Betula
pubescens, on standing deadwood of Picea
obovata; 1-7. Confirm. L. Myllys, 2014.

BRYORIA NADVORNIKIANA (Gyeln.) Brodo & D.
Hawksw. — on trunks of Picea obovata, Salix
caprea and Betula pubescens, on standing
deadwood of Pinus sylvestris; 1-7. Confirm.
L. Myllys, 2014.

BuELLIA DIscIFORMIS (Fr.) Mudd — on trunks of
Sorbus aucuparia; 1.

CALICIUM GLAUCELLUM Ach. — on trunks of Picea
obovata, on standing deadwood of Picea
obovata; SS; on trunks of Picea obovata;
1,2, 4,5.

CALICIUM TRABINELLUM (Ach.) Ach. — on trunks of
Betula pubescens, on standing deadwood
of Pinus sylvestris; 2; on trunks of Betula
pubescens; 4.

CALICIUM VIRIDE Pers. — on trunks of Picea obo-
vata, on standing deadwood of Picea obo-
vata; 2-5.

*CALOPLACA BOREALIS (Vain.) Poelt — on trunks of
Populus tremula; 5.

*CALOPLACA PHAEOCARPELLA (Nyl.) Zahlbr. — on
trunks of Sorbus aucuparia; 1.



*CATINARIA ATROPURPUREA (Schaer.) Vézda & Poelt
— on trunks of Populus tremula; 3.

CETRARIA ERICETORUM Opiz — on soil; 3.

CETRARIA ISLANDICA (L.) Ach. — on soil; 4, 5.
*CETRARIA ODONTELLA (Ach.) Ach. — on soil, on
rocks, on trunks of Picea obovata; 1-7.
CETRARIA SEPINCOLA (Ehrh.) Ach. — on trunks of
Picea obovata, Betula pubescens and Sorbus

aucuparia; 1-7.

CHAENOTHECA CHRYSOCEPHALA (Turner ex Ach.) Th.
Fr. — on trunks of Picea obovata, on standing
deadwood of Picea obovata; 1, 2, 4, 5.

CHAENOTHECA FERRUGINEA (Turner ex Sm.) Mig. —
on trunks of Picea obovata; 1, 5.

CHAENOTHECA SUBROSCIDA (Eitner) Zahlbr. — on
trunks of Picea obovata; 2, 3, S.

CHAENOTHECA TRICHIALIS (Ach.) Hellb. — on trunks
of Picea obovata, on standing deadwood of
Picea obovata; 1-5.

#CHAENOTHECOPSIS CONSOCIATA (Nadv.) A. F. W.
Schmidt — on thalli of Chaenotheca chryso-
cephala of trunks of Picea obovata; 2, 3, 5.

#*CHAENOTHECOPSIS EPITHALLINA Tibell — on Chae-
notheca trichialis of trunks of Picea obovata,
2, 5.

+*CHAENOTHECOPSIS FENNICA (Laurila) Tibell — on
trunks of Picea obovata, on standing dead-
wood of Picea obovata; 1-7.

#CHAENOTHECOPSIS SAVONICA (Résénen) Tibell — on
lignum of Picea obovata, on stumps, on thalli
of Chaenotheca ferruginea; 3.

*CLADONIA ALBONIGRA Brodo & Ahti — on soil; 2, 4.
The specimens contain fumarprotocetraric
acid complex. Det. T. Ahti, 2014.

CLADONIA AMAUROCRAEA (Florke) Schaer. — on soil;
1-7. Confirm. T. Ahti, 2014.

CLADONIA ARBUSCULA (Wallr.) Flot. — on soil; 1-3.

CLADONIA BACILLIFORMIS (Nyl.) Gltick — on trunks of
Picea obovata, Betula pubescens, on stand-
ing deadwood of Pinus sylvestris, on rotting
wood; 1-7. Confirm. T. Ahti, 2014.

CLADONIA BELLIDIFLORA (Ach.) Schaer. — on soil;
4, 5.

CLADONIA BOREALIS S. Stenroos — on soil; 2-4. The
specimen contains usnic and barbatic acids.

CLaDONIA BOTRYTES (K. G. Hagen) Willd. — on soil,
on rotting wood; 2, 3.

CLADONIA CARNEOLA (Fr.) Fr. — on base of trunks of
Picea obovata and Betula pubescens, on soil,
on rotting wood; 1, 2, 4, 5. Det. T. Ahti, 2014.

CLADONIA CENOTEA (Ach.) Schaer. — on soil, on
rotting wood, on base of trunks of Betula
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pubescens, Picea obovata, on standing dead-
wood of Betula pubescens; 1-7.

CLADONIA COCCIFERA (L.) Willd. — on soil, on base
of trunks of Picea obovata; 1, 2, 4, 5. Det.
T. Ahti, 2014.

CLADONIA CONIOCRAEA (Florke) Spreng. — on base
of trunks of Betula pubescens; 5. Confirm.
T. Ahti, 2014.

CLADONIA CORNUTA (L.) Hoffm. — on soil, on stand-
ing deadwood of Betula pubescens, on rot-
ting wood; 1-4.

*CLADONIA CORNUTA Subsp. GROENLANDICA (A. E.
Dahl) Ahti — on soil; 4. Det. T. Ahti, 2014.

CLADONIA CRISPATA (Ach.) Flot. — on soil, on rot-
ting wood; 1-5.

*CLADONIA cf. CRYPTOCHLOROPHAEA Asahina — on
soil, on standing deadwood of Betula pube-
scens; 4, 5. The podetia react C+ red. Det.
T. Ahti, 2014.

*CLADONIA CYANIPES (Sommerf.) Nyl. — on soil; 2.
Det. T. Ahti, 2014.

CLADONIA DEFORMIS (L.) Hoffm. — on soil, on rotting
wood; 1, 2, 4, 5.

CLaDpoNIA DIGITATA (L.) Hoffm. — on soil, base
of trunks of Betula pubescens and Picea
obovata, on standing deadwood of Pinus
sylvestris, on rotting wood; 1, 2, 4, 5.

CLADONIA FIMBRIATA (L.) Fr. — on base of trunks of
Picea obovata, on rotting wood; 3, 5.

*CLADONIA GRACILIS (L.) Willd. subsp. ELONGATA
(Wulfen) Vain. — on soil, on standing dead-
wood of Betula pubescens; 1-7. Det. T. Ahti,
2014.

CLADONIA GRACILIS subsp. GRACILIS — on soil; 2, 4,
5. Det. T. Ahti, 2014.

CLADONIA GRACILIS subsp. TURBINATA (Ach.) Ahti —
on soil; 2, 4. Det. T. Ahti, 2014.

*CLADONIA cf. GRAYI G. Merr. ex Sandst. — on soil,
on standing deadwood of Betula pubescens,
on rotting wood; 2-4. Det. T. Ahti, 2014.

CLADONIA MACILENTA Hoffm. — on soil; 2. Confirm.
T. Ahti, 2014.

*CLADONIA MACROPHYLLA (Schaer.) Stenh. — on soil,
on standing deadwood of Betula pubescens;
2-5. Confirm. T. Ahti, 2014.

*CLADONIA MAXIMA (Asahina) Ahti — on soil; 2, 5.
Det. T. Ahti, 2014.

CLADONIA MEROCHLOROPHAEA Asahina — on soil; 2.
The specimens contain merochlorophaeic
and 4-0-methylcryptochlorophaeic acids,
fumarprotocetraric acid complex. Det.
T. Ahti, 2014.
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CLADONIA MITIS Sandst. — on soil; 2-5.

CLADONIA NORVEGICA Tonsberg & Holien — on base
of trunks of Picea obovata; 5. Det. T. Ahti,
2014.

CLADONIA OCHROCHLORA Florke — on base of trunks
of Picea obovata, on standing deadwood of
Betula pubescens; 4, 5. Det. T. Ahti, 2014.

CLADONIA PHYLLOPHORA Hoffm. — on soil, on rotting
wood; 4, 5. Det. T. Ahti, 2014.

CLADONIA PLEUROTA (Floérke) Schaer. — on soil, on
base of trunks of Picea obovata and Betula
pubescens, on standing deadwood of Betula
pubescens, on rotting wood; 1-7.

CLADONIA PYXIDATA (L.) Hoffm. — on soil, on stand-
ing deadwood of Betula pubescens; 3-5. The
specimens contain fumarprotocetraric acid
complex. Det. T. Ahti, 2014.

CLADONIA RANGIFERINA (L.) F. H. Wigg. — on soil, on
rotting wood; 1, 3,4.

CLADONIA SQUAMOSA Hoffm. — on soil, on base of
trunks of Picea obovata; 1-5.

CLADONIA STELLARIS (Opiz) Pouzar & Vézda — on
soil; 4.

*CLADONIA STRAMINEA (Sommerf.) Flérke — on soil;
2. The specimen contains usnic, didymic,
squamatic acids and terpenoids. Det.
T. Ahti, 2014.

CLADONIA STYGIA (Fr.) Ruoss - on soil; 1-7.

CLADONIA SUBFURCATA (Nyl.) Arnold - on soil; 2—4,
6. Det. T. Ahti, 2014.

CLADONIA SUBULATA (L.) Weber ex F. H. Wigg. — on
soil, on base of trunks of Picea obovata; 1,
2. Det. T. Ahti, 2014.

CLADONIA SULPHURINA (Michx.) Fr. — on soil, on base
of trunks of Betula pubescens, on standing
deadwood of Betula pubescens; 1-7.

*CLADONIA TURGIDA Hoffm. — on soil; 7. Det.
T. Ahti, 2014.

CLaDONIA UNCIALIS (L.) F. H. Wigg. — on soil; 5.

*CLAUZADEA MONTICOLA (Ach.) Hafellner & Bellem.
— on boulders and rocks; 1, 2.

*COENOGONIUM PINETI (Ach.) Lticking & Lumbsch
— on mosses over rock; 1.

CYPHELIUM INQUINANS (Sm.) Trevis. — on standing
deadwood of Picea obovata; 2.

CystocoLEUs EBENEUS (Dillwyn) Thwaites — on
boulders and rocks; 1, 2, 5.

DiBAEIS BAEOMYCES (L. f.) Rambold & Hertel — on
boulders and rocks; 5.

DIPLOSCHISTES SCRUPOSUS (Schreb.) Norman — on
boulders and rocks; 1, 2, 4.

EVERNIA DIVARICATA (L.) Ach. — on standing dead-
wood of Picea obovata, on trunks of Picea

obovata; 5.

EVERNIA MESOMORPHA Nyl. — on trunks of Picea
obovata; 2.

*FLAVOCETRARIA NIVALIS (L.) Karnefelt & A. Thell
— on soil; 6.

FuscIDEA pUSILLA Tensberg — on trunks of Sorbus
aucuparia, 3; on trunks of Pinus sylvestris,
6. The specimens contain divaricatic acid.

*HELOCARPON CRASSIPES Th. Fr. — on soil, on
mosses, on primary soil over rocks; 3, 4.
Det. G. Urbanavichus, 2014.

HYPOCENOMYCE SCALARIS (Ach.) M. Choisy — on
trunks of Picea obovata; 1.

HypPOoGYMNIA BITTERI (Lynge) Ahti — on trunks of
Betula pubescens and Picea obovata, on
standing deadwood of Betula pubescens;
3, 5.

HypPOGYMNIA PHYSODES (L.) Nyl. — on base of trunks
of Betula pubescens, Picea obovata, on
standing deadwood of Picea obovata; 1-7.

HYPOGYMNIA TUBULOSA (Schaer.) Hav. — on trunks
of Betula pubescens, Picea obovata and Sa-
lix caprea, on standing deadwood of Picea
obovata; 1-7.

HyYPOGYMNIA VITTATA (Ach.) Parrique — on trunks
of Picea obovata, on standing deadwood of
Betula pubescens and Picea obovata; 2, 4, 5.

ICMADOPHILA ERICETORUM (L.) Zahlbr. — on rotting
wood; 1, 3. The specimens contain tham-
nolic and perlatolic acids.

IMSHAUGIA ALEURITES (Ach.) S. L. F. Mey. — on
trunks of Picea obovata; 1, 2, 5.

*JAPEWIA SUBAURIFERA Muhr & Tensberg — on
trunks of Picea obovata, Betula pubescens
and Salix caprea, on standing deadwood of
Pinus sylvestris; 1, 2, 4-6.

*JAPEWIA TORNOENSIS (Nyl.) Tensberg — on trunks
of Picea obovata and Betula pubescens, on
standing deadwood of Picea obovata; 1, 2,
4, 5.

LEcANIA CYRTELLA (Ach.) Th. Fr. — on trunks of
Sorbus aucuparia; 3.

LECANORA CIRCUMBOREALIS Brodo & Vitik. — on
trunks of Sorbus aucuparia and Betula pu-
bescens, 2-4; on trunks of Populus tremula,
5. Confirm. D. Himelbrant, 2015.

*LECANORA FUSCESCENS (Sommerf.) Nyl. — on
trunks of Sorbus aucuparia,on trunks of
Betula pubescens; 2, 5.



*LECANORA HYPOPTA (Ach.) Vain. — on standing
deadwood of Betula pubescens; 4. Det.
D. Himelbrant, 2015.

*LECANORA HYPOPTELLA Grummann — on trunks of
Picea obovata; 5. Det. D. Himelbrant, 2015.

LECANORA INTRICATA (Ach.) Ach. — on boulders and
rocks; 1, 2, 5.

*LECANORA PHAEOSTIGMA (Ko6rb.) Almb. — on trunks
of Picea obovata; 1, 5.

*LECANORA POLYTROPA (Ehrh. ex Hoffm.) Rabenh.
— on boulders and rocks; 1, 2.

LECANORA PULICARIS (Pers.) Ach. — on trunks of
Sorbus aucuparia, 1, 3, 4; on trunks of Picea
obovata, 5.

*LECIDEA ALBOFUSCESCENS Nyl. — on trunks of
Picea obovata, 2, 4, 5; on trunks of Sorbus
aucuparia, 1. Confirm. D. Himelbrant, 2015.

*LECIDEA LEPRARIOIDES Tgnsberg — on trunks of
Picea obovata; 5. Confirm. D. Himelbrant,
2015.

*LECIDEA NYLANDERI (Anzi) Th. Fr. — on trunks of
Picea obovata; 2.

*LECIDEA PULLATA (Norman) Th. Fr. — on trunks
of Picea obovata, Betula pubescens, Sor-
bus aucuparia, Populus tremula and Salix
caprea; 1, 2, 4, 5. The specimens contain
sphaerophorin.

*LECIDEA TESSELLATA Florke — on rocks; 4.

*LECIDEA TURGIDULA Fr. — on trunks of Picea obo-
vata; 2.

*LEPRARIA ELOBATA Tgnsberg — on trunks and
branches of Picea obovata; 5. The specimen
contains atranorin, zeorin and stictic acid
complex.

*LEPRARIA JACKII Teonsberg — on trunks and
branches of Picea obovata, on standing
deadwood of Picea obovata; 1-5. The speci-
mens contain atranorin, roccellic/angardi-
anic, jackinic/rangiformic and norjackinic/
norrangiformic acid.

LEPRARIA NEGLECTA (Nyl.) Erichsen — on soil; 1,
2, 4. The specimens react KC+ red. Det.
T. Ahti, 2014.

*LEPTORHAPHIS ATOMARIA (Ach.) Szatala — on trunks
of Populus tremula; 5. Confirm. D. Himel-
brant, 2015.

+LEPTORHAPHIS EPIDERMIDIS (Ach.) Th. Fr. — on
trunks of Betula pubescens; 1-7.

LoBARriA PULMONARIA (L.) Hoffm. — on trunks of
Betula pubescens; 5.

LOBARIA SCROBICULATA (Scop.) DC. — on trunks of
Betula pubescens, on standing deadwood of
Betula pubescens; 4, 5.
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LoxosPORA ELATINA (Ach.) A. Massal. — on trunks
and branches of Picea obovata, on stand-
ing deadwood of Picea obovata; 1, 2, 5. The
specimens contain thamnolic and elatinic
acids.

MELANELIA HEPATIZON (Ach.) A. Thell — on boulders
and rocks; 2.

MELANELIA STYGIA (L.) EssL. — on boulders and
rocks; 1, 2, 4, 5.

MELANOHALEA OLIVACEA (L.) O. Blanco et al. — on
trunks of Betula pubescens, Picea obovata,
Sorbus aucuparia and Salix caprea; 1, 2,
4, 5.

MELANOHALEA SEPTENTRIONALIS (Lynge) O. Blanco et
al. — on trunks of Betula pubescens; 2, 3, 5.

*MICAREA ANTERIOR (Nyl.) Hedl. — on trunks of
Picea obovata, 5; on trunks of Pinus syl-
vestris, 6.

*MICAREA DENIGRATA (Fr.) Hedl. — on fallen trees
of Picea obovata, 2, 4; on trunks of Populus
tremula, 6.

#MICROCALICIUM DISSEMINATUM (Ach.) Vain. — on
trunks of Picea obovata, on standing dead-
wood of Picea obovata; 1-3, 5.

MIRIQUIDICA LEUCOPHAEA (Florke ex Rabenh.) Her-
tel & Rambold — on boulders and rocks; 2.

*MONTANELIA PANNIFORMIS (Nyl.) Divakar et al. —
on soil; 7.

*MONTANELIA SOREDIATA (Ach.) Divakar et al. — on
boulders and rocks; 1, 2.

MYCOBILIMBIA CARNEOALBIDA (Mtll. Arg.) S. Ekman
& Printzen — on trunks of Picea obovata,
5; on trunks of Salix caprea; 6. Confirm.
D. Himelbrant, 2015.

MYCOBILIMBIA EPIXANTHOIDES (Nyl.) Vitik. et al. — on
stumps; 1. Confirm. D. Himelbrant, 2015.

MycoBLASTUS AFFINIS (Schaer.) T. Schauer — on
trunks of Betula pubescens and Picea obo-
vata; 2, 5; on trunks of Pinus sylvestris, 6.

MYCOBLASTUS SANGUINARIUS (L.) Norman — on
trunks of Betula pubescens and Picea obova-
ta, on standing deadwood of Picea obovata,
on rocks and boulders; 1-7.

*MYCOCALICIUM SUBTILE (Pers.) Szatala — on trunks
of Picea obovata, on standing deadwood of
Picea obovata and Pinus sylvestris; 2.

+NAETROCYMBE PUNCTIFORMIS (Pers.) R. C. Har-
ris — on trunks of Sorbus aucuparia; 3-5.
Confirm. D. Himelbrant, 2015.

NEPHROMA ARCTICUM (L.) Torss. — on soil; 3.

NEPHROMA BELLUM (Spreng.) Tuck. — on trunks
of Salix caprea; 1; on trunks of Sorbus au-
cuparia; 3.
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NEPHROMA RESUPINATUM (L.) Ach. — on standing
deadwood of Betula pubescens; 5.

OCHROLECHIA ALBOFLAVESCENS (Wulfen) Zahlbr.
— on trunks of Picea obovata; 2, 4, 5. The
specimens contain variolaric, lichesterinic
and protolichesterinic acids.

OCHROLECHIA ANDROGYNA (Hoffm.) Arnold — on
boulders and rocks, on trunks of Betula
pubescens and Picea obovata; 1, 3, 5. The
specimens contain gyrophoric, lecanoric
acids and fatty acids called “androgyna B
unknowns 1, 3” (Kukwa, 2011).

OCHROLECHIA FRIGIDA (Sw.) Lynge — on soil; 4.

*OCHROLECHIA MAHLUENSIS Rasdnen — on trunks
of Picea obovata, Betula pubescens and
Sorbus aucuparia, on standing deadwood
of Picea obovata and Betula pubescens; 2,
4-6. The specimens contain gyrophoric and
lecanoric acids.

OCHROLECHIA MICROSTICTOIDES Rasdnen — on
trunks of Picea obovata, on standing dead-
wood of Picea obovata, 2, 4; on trunks of
Pinus sylvestris, 5. The specimens contain
variolaric and lichesterinic acids.

*OPHIOPARMA VENTOSA (L.) Norman — on boulders
and rocks; 1, 2.

PARMELIA OMPHALODES (L.) Ach. subsp. OMPHALODES
— on boulders and rocks; 2, 5.

PARMELIA saXATILIS (L.) Ach. — on boulders and
rocks; 2, 5.

PARMELIA suLcaTA Taylor — on trunks of Picea
obovata and Betula pubescens, on standing
deadwood of Betula pubescens and Picea
obovata; 1-7.

PARMELIOPSIS AMBIGUA (Wulfen) Nyl. — on trunks
of Picea obovata and Sorbus aucuparia, on
standing deadwood of Picea obovata; 1-7.

PARMELIOPSIS HYPEROPTA (Ach.) Vain. — on trunks
of Picea obovata, on standing deadwood of
Picea obovata; 1-7.

PELTIGERA APHTHOSA (L.) Willd. — on soil; 3-5.
Confirm. O. Vitikainen, 2013.

PELTIGERA DEGENI Gyeln. — on base of Salix
caprea; 1. Det. O. Vitikainen, 2013.

PELTIGERA MALACEA (Ach.) Funck - on soil; 2, 4.
Confirm. O. Vitikainen, 2013.

PELTIGERA MEMBRANACEA (Ach.) Nyl. — on base of
Salix caprea; 2. Det. O. Vitikainen, 2013.

*PELTIGERA OCCIDENTALIS (A. E. Dahl) Kristins-
son — on soil; 1-4. Det. O. Vitikainen, 2013.

PERTUSARIA AMARA (Ach.) Nyl. — on trunks of Picea
obovata and Betula pubescens, on standing
deadwood of Picea obovata; 1-5.

*PERTUSARIA BOREALIS Erichsen — on trunks of
Picea obovata; 2, 4. The thalli contain fu-
marprotocetraric acid complex.

*PERTUSARIA CARNEOPALLIDA (Nyl.) Anzi ex Nyl. —on
trunks of Sorbus aucuparia; 1-5.

PERTUSARIA DACTYLINA (Ach.) Nyl. — on trunks of
Picea obovata and Betula pubescens; 3, 4.

*PERTUSARIA GEMINIPARA (Th. Fr.) C. Knight ex
Brodo - on trunks of Betula pubescens and
Picea obovata, on soil; 3-5.

PERTUSARIA OPHTHALMIZA (Nyl.) Nyl. — on trunks of
Sorbus aucuparia; 1.

*PERTUSARIA SOMMERFELTII (Florke ex Sommerf.)
Florke — on trunks of Picea obovata; 4.
PLACYNTHIELLA ICMALEA (Ach.) Coppins & P. James

— on soil, on rotting wood; 1, 2.

*PLACYNTHIELLA OLIGOTROPHA (J. R. Laundon) Cop-
pins & P. James — on soil; 2. Det. G. Urba-
navichus, 2014.

PLACYNTHIELLA ULIGINOSA (Schrad.) Coppins & P.
James — on soil; 2.

PLATISMATIA GLAUCA (L.) W. L. Culb. & C. F. Culb.
— on trunks of Picea obovata and Betula
pubescens, on standing deadwood of Picea
obovata, on boulders; 1-7.

PLATISMATIA NORVEGICA (Lynge) W. L. Culb. & C. F.
Culb. - on trunks of Picea obovata; 2.

*PORPIDIA ALBOCAERULESCENS (Wulfen) Hertel &
Knoph - on boulders and rocks; 5.

PORPIDIA CINEREOATRA (Ach.) Hertel & Knoph — on
boulders and rocks; 2.

PORPIDIA CRUSTULATA (Ach.) Hertel & Knoph — on
boulders and rocks; 1, 2, 4, S.

*PORPIDIA FLAVICUNDA (Ach.) Gowan — on boulders
and rocks; 2, 4.

PSEUDEVERNIA FURFURACEA (L.) Zopf — on trunks
of Betula pubescens, 3; on trunks of Picea
obovata; 1, 2, 5.

PSILOLECHIA LUCIDA (Ach.) M. Choisy — on boul-
ders; 1.

*PYCNORA SOROPHORA (Vain.) Hafellner — on
trunks of Picea obovata, 4; on trunks of
Pinus sylvestris, 6. The specimens contain
alectorialic acid.

RAMALINA THRAUSTA (Ach.) Nyl. — on trunks of Picea
obovata; 5.

RHIZOCARPON BADIOATRUM (Florke ex Spreng) Th.
Fr. — on boulders and rocks; 1, 2, 4.

*RHIZOCARPON COPELANDII (K&rb.) Th. Fr. — on
boulders and rocks; 1, 2.

*RHIZOCARPON EUPETREUM (Nyl.) Arnold — on boul-
ders and rocks; 1, 2.



RHIZOCARPON GEOGRAPHICUM (L.) DC. — on boulders
and rocks; 1, 2, 4.

RHIZOCARPON HOCHSTETTERI (Ko6rb.) Vain. — on
boulders and rocks; 1, 2, 5.

RHizocARPON REDUCTUM Th. Fr. — on boulders and
rocks; 2.

*RHIZOCARPON VIRIDIATRUM (Wulfen) Kérb. — on
boulders and rocks; 2.

*RIMULARIA LIMBORINA Nyl. — on boulders and
rocks; 2.

RiNODINA MILVINA (Wahlenb.) Th. Fr. — on boulders
and rocks; 2.

*RINODINA MNIARAEA (Ach.) Kérb. var. MNIARAEA —
on trunks of Sorbus aucuparia and Populus
tremula; 1. Confirm. D. Himelbrant, 2015.

*RINODINA TURFACEA (Wahlenb.) Kérb. var. ECRUS-
TACEA (Vain.) H. Olivier — on trunks of Salix
caprea; 6. Confirm. D. Himelbrant, 2015.

+*SAREA DIFFORMIS (Fr.) Fr. — on resin of Picea
obovata; 4.

+*SAREA RESINAE (Fr.) Kuntze — on resin of Picea
obovata; 4.

*SCOLICIOSPORUM CHLOROCOCCUM (Graewe ex
Stenh.) Vézda — on trunks of Betula pube-
scens; 2, 5.

STEREOCAULON GRANDE (H. Magn.) H. Magn — on
soil; 1. Det. T. Ahti, 2014.

STEREOCAULON PASCHALE (L.) Hoffm. — on soil, on
primary soil over boulders; 2-5. Confirm.
T. Ahti, 2014.

*STEREOCAULON SAXATILE H. Magn. — on soil,
on primary soil over boulders; 3-5. Det.
T. Ahti, 2014.

STEREOCAULON SUBCORALLOIDES Nyl. — on soil; 2,
4. Det. T. Ahti, 2014.

THAMNOLIA VERMICULARIS (Sw.) Schaer. — on soil;
4, 6.

*THELIDIUM PYRENOPHORUM (Ach.) Kérb. — on boul-
ders and rocks; 4.

TRAPELIOPSIS FLEXUOSA (Fr.) Coppins & P. James —
on standing deadwood of Picea obovata; 1, 2.

TRAPELIOPSIS GRANULOSA (Hoffm.) Lumbsch — on
soil; 2, 3, 5.

TUCKERMANOPSIS CHLOROPHYLLA (Willd.) Hale — on
trunks of Picea obovata, Betula pubescens
and Sorbus aucuparia; 1-7.

UMBILICARIA DEUSTA (L.) Baumg. — on boulders
and rocks; 2.

UMBILICARIA HYPERBOREA (Ach.) Hoffm. — on boul-
ders and rocks; 1.

UMBILICARIA TORREFACTA (Lightf.) Schrad. — on
boulders and rocks; 2, 5.
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USNEA DASOPOGA (Ach.) Nyl. — on trunks of Picea
obovata, on standing deadwood of Picea
obovata; 1-7.

USNEA GLABRESCENS (Nyl. ex Vain.) Vain. ex
Réasanen - on trunks of Picea obovata,
Betula pubescens, 4; on trunks of Picea
obovata, 5, 6.

USNEA SUBFLORIDANA Stirt. — on trunks of Picea
obovata and Salix caprea, 1-7.

VARICELLARIA RHODOCARPA (Ko6rb.) Th. Fr. — on
trunks of Sorbus aucuparia, Picea obovata,
Betula pubescens, on standing deadwood of
Picea obovata; 1-7.

VIOLELLA FUCATA (Stirt.) T. Sprib. — on trunks of
Picea obovata; 2. The specimens contain
atranorin and fumarprotocetraric acid.

VULPICIDA PINASTRI (Scop.) J.-E. Mattsson & M.
J. Lai — on trunks of Picea obovata, Betula
pubescens and Sorbus aucuparia, on stand-
ing deadwood of Picea obovata; 1-7.

*XYLOGRAPHA DIFFORMIS Vain. — on standing dead-
wood of Picea obovata; 2-5.

*XYLOGRAPHA PALLENS (Nyl.) Malmgren — on stand-
ing deadwood of Picea obovata, on trunks
of Picea obovata, on standing deadwood of
Pinus sylvestris; 2-5.

XYLOGRAPHA PARALLELA (Ach.: Fr.) Fr. — on standing
deadwood of Picea obovata; 2, 4, 5.

XYLOGRAPHA VITILIGO (Ach.) J. R. Laundon — on
standing deadwood of Picea obovata; 2, 3, 6.
The specimens contain stictic acid complex.

XYLOPSORA FRIESII (Ach.) Bendiksby & Timdal — on
trunks of Picea obovata; 1, 2, 5.

DISCUSSION

223 lichen species and three subspecies belong-
ing to 85 genera were found in the rocky forest
communities of Olovgora. The most species-rich
genera were Cladonia (42 species), Lecanora (8),
Bryoria (7) and Rhizocarpon (7). Genera with a
lower number of species (5-6) followed: Cetraria,
Lecidea, Ochrolechia, Peltigera, Pertusaria; other
genera were represented by four species or less.

A total of 82 taxa are new records for the
mainland area of Arkhangelsk Region. Bryoria
glabra has been reported for the first time in Eu-
ropean Russia. Two species included in the Red
Data Book of Arkhangelsk Region (2008) were
recorded in Olovgora: Cladonia bellidiflora and
Lobaria pulmonaria. Lobaria pulmonaria is pro-
tected in the Russian Federation (Red Data Book
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of Russian Federation, 2008). In the neighboring
territory of Karelia, 11 species of the given list
are regionally protected (Red Data Book of Ka-
relian Republic, 2007): Bryoria bicolor, Bryoria
nadvornikiana, Evernia divaricata, Hypogymnia
bitteri, Lobaria pulmonaria, Lobaria scrobiculata,
Nephroma bellum, Peltigera degenii, Ramalina
thrausta, Thamnolia vermicularis, and Varicel-
laria rhodocarpa. Eight species are included
in the Red Data Book of East Fennoscandia
(Kotiranta et al., 1998): Bryoria bicolor, Bryoria
nadvornikiana, Chaenotheca subroscida, Lobaria
pulmonaria, Lobaria scrobiculata, Peltigera de-
genii, Ramalina thrausta, Stereocaulon grande,
and Varicellaria rhodocarpa.

The substrate type analysis has shown that
corticolous lichens dominated in the lichen
species composition of Olovgora (Fig. 2). A total
of 125 species (56% of the lichen flora) were
found on the bark of trees, and 46 of them also
occurred on wood. Among the studied phoro-
phytes, the richest lichen diversity (89 species,
40% of the lichen flora) was observed on the
trunks and branches of Picea obovata. On the
bark of Betula pubescens 43 species (19%) were
found, on Sorbus aucuparia— 29 species (13%),
on Salix caprea — 11 species (5%). The group of
lignicolous lichens contained 67 species (30%
of the lichen flora), of which typical lignicolous
lichens are Calicium trabinellum, Cyphelium
inquinans, Icmadophila ericetorum, Lecanora hy-
popta, Micarea denigrata, Trapeliopsis flexuosa,
and Xylographa spp. The terricolous lichen com-
munities included 59 species (27%), of which
35 species were only found on the soil. Half of
the group of ground lichens was represented
by species of the genus Cladonia. Thamnolia
vermicularis was rather common on the soil,

[
»
(=)

[
(=)
!

=
=)
S

,

=)
(=)
!

=
(=)
!

number of species
'S
5
,

[
(=)
!

corticolous lignicolous terricolous saxicolous

(=}

Fig. 2. Number of lichen species of different
groups according to their substrate preferences
in forest rocky communities of Olovgora.

as well as species of the genera Peltigera and
Stereocaulon. The saxicolous lichens were rep-
resented by 42 species (19% of the lichen flora),
characterized by a high substrate specificity
(38 species were found on rocks only). Most of
the species developed epilithic thalli: Aspicilia
laevata, Cystocoleus ebeneus, Psilolechia lucida,
Rhizocarpon spp. and Umbilicaria spp.

Thus, the lichen species composition of
Olovgora is typical for old-growth forests of
the boreal zone. The comparison of the species
list with that of the lowland territory of Pin-
ezhsky Nature Reserve (Zakharchenko, 1989;
Zakharchenko & Sokolova, 1989; Puchina et
al., 2000) and Nature Park Kozhozero (Fadeeva,
2006) revealed that 50% of the species compo-
sition was the same. However, the altitudinal
gradient and the proximity to the sea bring in
arctic and oceanic species into the lichen biota.

Among the identified lichens of Olovgora,
214 occurred within the permanent sample
plots, within the territory less than 0.5 ha.
During the study of the mountain by a walking
method on the area of about 25 ha, just nine
species were added to the list of lichens. Obvi-
ously, the study of the lichen species composi-
tion by fixed sample plots makes it possible to
obtain more complete information on the species
diversity in the study area. The geobotanical
transects along the slopes included a wide va-
riety of conditions, heterogeneity of relief forms
and substrates.

We suggest that the studied lichen species
composition of mountain Olovgora reflects the
high biodiversity potential of the lichen biota of
the Vetreny Poyas ridge. This can be explained
by the studied forest communities, the old-
growth forests, as indicated by the presence of a
large number of protected species and indicator
species of old-growth forests. Furthermore, the
species richness is also caused by a wide range
of substrates: living trees of various species,
decaying wood, crystalline rocks. In addition,
the lowland landscape and geographic posi-
tion cause the presence of arctic lichen species
(Arthrorhaphis citrinella, Flavocetraria nivalis,
Cladonia subfurcata, Nephroma arcticum, Tham-
nolia vermicularis etc.), and the proximity to the
sea — the presence of sub-oceanic and oceanic
species (Platismatia norvegica, Cladonia cornuta
subsp. groenlandica).



The rock forest communities of the Vetreny
Poyas ridge might be considered as refuges,
centers of biodiversity, probably not only for
lichens. The nature of this area is of great inter-
est for study and protection.
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