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INTRODUCTION

Rocky forest communities are typical for the 
territory of Fennoscandia. Rocky communities 
might represent key habitats for rare forest 
species (Nitare, 2000, Andersson et al., 2009). 
Lichens are a typical component of boreal forest 
communities, including rocky forests. They are 
sensitive to environmental disturbances and 
may be indicators of the degree of uniqueness 
of communities.

The Arkhangelsk Region is the largest ter-
ritory of NW Russia. The lichen diversity of 
the Arkhangelsk Region is still poorly known 
compared with the other regions of Russia (see 
Tarasova et al., 2015).

The Vodlozersky National Park is the larg-
est (468,300 ha) protected area on the territory 
of NW Russia as well as in whole Europe. The 
park is located in two regions of Russia: in the 
Arkhangelsk region (337,600 ha) and in the 
Republic of Karelia (130,600 ha). Within the 
Vodlozersky National Park one of the largest 
areas of European middle taiga covered with 
old-growth forests (about 600,000 ha) is located 
(Chervjakov, 2001). The park area includes the 
Lake Vodlozero and extensive basin of the Ileksa 
River which is the main tributary of the lake 
(mainly in the Arkhangelsk region).

The park is located on the eastern edge of 
the Fennoscandian Shield (Baltic Shield), on 
the border of the East European Plain. These 
two physiogeographic regions of Europe differ 
greatly in a range of conditions for growth of 
forest communities. Most of the territory of the 
park is covered by a plain mire landscape, with 
deep crystalline rocks. The northern part of the 
Park borders with the low-mountain ridge Windy 
Belt, which causes the presence here of a tec-
tonic denudation of the landscape as individual 
rocky hills and ridges covered by forests. The 
study area is characterized by a heterogene-
ity of climatic and geomorphologic conditions. 
Therefore it arouses great scientific interest for 
the identification and analysis of biodiversity at 
different levels.

The history of the study of lichens of the 
Vodlozersky National Park started only after its 
establishing. In 1991 a Russian-Finnish licheno-
logical expedition was organized to South Kare-
lia including the Karelian part of the park (the 
source of the river Suchaja Vodla, Kuganavolok) 
with the following participants: M. P. Andreev, 
M. P. Zhurbenko, A. N. Titov (BIN RAS), T. Ahti, 
M. Kuusinen and O. Vitikainen (University of 
Helsinki, Finland). The results of this expedition 
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were published partially for the whole biogeo-
graphical province Karelia transonegensis (Kton), 
without exact location (Fadeeva et al., 1997, 
2007). For the vicinities of Pilmasozero and 
Kelkozero Lakes 88 lichen species were reported 
(Lapshin & Osipov, 2001). The preliminary list of 
lichens of the Karelian part of the park included 
155 species (Tarasova, 2000; Tarasova & Ste-
panova, 2001). Several papers were published 
on lichen ecology (Gorshkov & Tarasova, 2000; 
Gorshkov et al., 2002, Tarasova et al., 2005, 
2012; Tarasova & Kapitonihina, 2006 etc.) and 
on the distribution of protected species, Lobaria 
pulmonaria (Potasheva & Kravchenko, 1995; 
Kravchenko & Fadeeva, 2008) and Bryoria 
fremontii (Kravchenko, 2001). All the previous 
studies were carried out in the Karelian part of 
the park while no lichenological data about the 
Arkhangelsk part has been published, with the 
exception of one ecological paper where seven 
widespread terricolous lichens were mentioned 
(Tarasova & Sonina, 2012). In general, the lichen 
diversity of the Vodlozersky National Park is still 
insufficiently known.

The present study focuses on lichen diver-
sity of forest rocky communities. Moreover, the 
results of the present study make a contribution 
to the lists of lichens of the Vodlozersky National 
Park and the whole Arkhangelsk Region.

MATERIALS AND METHODS

Study area

The study area is located in the north-western 
part of the Arkhangelsk Region, 70 km south 
of the Onega Bay of the White Sea in the north-
eastern part of the National Park “Vodlozersky” 
(Fig.  1.). Muroigora (238 m a. s. l., 63°34’N 
36°61’E) is an outcrop of solid crystalline rocks 
– diabase with boulders of different sizes (Ku-
likova et al., 2007). The hill which is about 0.6 
km long and 0.3 km wide is covered by spruce, 
pine and mixed spruce-pine forests, often with 
an admixture of small-leaved deciduous trees.

On the top of Muroigora there is a depres-
sion covered by Quaternary sediments, and 

Fig. 1. The location of the study area (Arkhangelsk Region, NW Russia): thick line – border of the 
Vodlozersky National Park, 1 – hill Muroigora, 2 – hill Olovgora.
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spruce forest of Myrtillus-green mosses-type with 
Picea abies (L.) Karst. (85%), Pinus sylvestris 
L. (10%), and Betula pendula Roth. (5%) in the 
tree stand. The maximum age of the tree stand 
varies from 250 (pine) to 104 (spruce, birch) 
years (Tarasova & Sonina, 2012). The average 
projective cover of the shrub-grass layer is 80% 
with the dominance of Vaccinium myrtillus L. 
(share 75%) and V. vitis-idaea L. (share 20%). 
The ground vegetation consists mainly of mosses 
and lichens such as Pleurozium schreberi (Brid.) 
Mitt., Hylocomium splendens (Hedw.) Bruch et 
al., Dicranum spp., and Cladonia spp.

Below the mountain top, on the higher part 
of the slope, thickness of Quaternary sediments 
is reducing which results in a gradual replace-
ment of spruce forests by rocky pine forests of 
Vaccinium vitis-idaea-lichens-green mosses-
type. The dominant species in the shrub layer 
are Vaccinium vitis-idaea (55%), V. myrtillus 
(15%) and Ledum palustre L. (5%). The moss-
lichen layer is formed mainly by species of the 
genus Cladonia and mosses Pleurozium schre-
beri, Hylocomium splendens and Dicranum spp.

The middle part of the slope is covered by 
lichen-rich pine forests with sparse pine stands 
and a lichen-dominated ground layer (95%). This 
part of the hill is characterized by numerous 
large boulders and stones of different sizes. Pine 
forests have originated after fire, which is typical 
in drained sites (Volkov, 2008). Within the rocky 
outcrops there are some pine trees older than 
300 years with traces of five fires.

Towards the foot of the mountain slope the 
thickness of the Quaternary sediments increas-
es and lichen-rich pine forest is replaced first by 
mixed spruce-pine forest, then by spruce forest 
of Vaccinium myrtillus-green mosses-type, and 
then by spruce forest of shrub-Sphagnum-type 
bordering with Sphagnum mire. At the foot of the 
slope, deciduous trees such as aspen (Populus 
tremula L.) and willow (Salix caprea L.) occur 
in the tree stand. The grass-shrub layer is well 
developed and has a total coverage of 60–70%.

The age of the studied forests communities 
after the last fire is 172 years; normally, the fires 
are rare events for this type of communities. In 
fact, the known frequency of natural forest fires 
in the North-West Russia is 1–2 times per cen-
tury for drained sites and 1–2 times in a millen-
nium for wetlands (Gromtsev, 1990; Gorshkov, 
1998). The age of the tree stand varies from 342 

to 69; dominated by trees of 120–150 years. In 
conclusion, the plant cover of Muroigora is a 
complex of different communities based mainly 
on the depth of the soil layer.

The climate of the study area is very close 
to the climate of the neighboring hill Olovgora 
described in our previous paper (Tarasova et 
al., 2015).

Data collection

The field work was carried out by the first three 
authors during two expeditions in June 2010 
and 2011. A total of 7 sample plots of 20×20 m 
were established along a transect on the north-
eastern slope of the hill Muroigora. A detailed 
geobotanical description of the rocky forest 
community was made for each sample plot in-
cluding trees (height, age, basal area, crown den-
sity etc.) and the ground cover characteristics 
(shrub and herb cover, mosses and lichen cover) 
(Methods…, 2002). The epiphytic, saxicolous 
(10×20 cm plots) and ground lichen communi-
ties (1×1 m plots) were described in detail. The 
epiphytic lichen cover was studied at 80 trees 
on southern and northern expositions, at trunk 
base and at 130 cm above ground. The epilithic 
lichen cover was described on saxicolous sub-
strates on different expositions. Total number 
of descriptions was 140 for terricolous lichen 
cover, 214 for saxicolous lichen cover, and 280 
for epiphytic lichen cover. 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, 
and boulders. The total area of the investigated 
sample plots was 0.24 ha.

The collected material, a total of 1200 lichen 
specimens, was identified using a standard mi-
croscopic technique and spot tests. The speci-
mens of the genus Cladonia and sterile crustose 
lichen species were identified by a standard 
technique of thin-layer chromatography (TLC) 
in the Laboratory of Experimental Botany of 
Petrozavodsk State University, Petrozavodsk, 
using solvent systems A, B and C (Orange et al., 
2001). The nomenclature follows mainly Nordin 
et al. (2016), except for the Lepraria ecorticata 
(Kukwa, 2006). 

The specimens are deposited in the herbar-
ium of the Petrozavodsk State University (PZV).
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List of study sites

Arkhangelsk Region, Onega District, Vodlozer-
sky National Park, hill Muroigora, north-eastern 
slope:
	 1)	the central part of the plateau, spruce for-

est of Myrtillus-type (238–237 m a. s. l., 
63°34’19”N, 36°61’11”E);

	 2)	the edge of the plateau, top part of the 
slope, pine forest of Vaccinium myrtillus-type 
(235–233 m a. s. l., 63°34’20”N, 36°61’22”E);

	 3)	the higher part of the slope, pine forest of 
Vaccinium vitis-idea-type (229–226 m a. s. 
l., 63°34’22”N, 36°61’28”E);

	 4)	the central part of the slope, sparse pine 
forest of lichen-type (224–222 m a. s. l., 
63°34’24”N, 36°61’67”E);

	 5)	the lower part of the slope, spruce forests 
of Vaccinium myrtillus-type (219–218 m a. 
s. l., 63°34’26”N, 36°61’35”E);

	 6)	the initial part of slope foot, spruce forest of 
Vaccinium myrtillus-type (217–216 m a. s. l., 
63°34’27”N, 36°61’39”E);

	 7)	the foot of the slope, spruce forest of Equi-
setum-Sphagnum-type (214–213 m a. s. l., 
63°34’28”N, 36°61’43”E).

THE SPECIES

Abbreviations and symbols: # – lichenicolous 
fungi; + – non-lichenized fungi; * – the species 
is new for the mainland part of the Arkhangelsk 
Region; ! – the species is new to the Vodlozersky 
National Park.
Alectoria sarmentosa (Ach.) Ach. – on trunks 

and snags of Picea abies and Pinus sylves-
tris; 4, 5, 7.

!Arctoparmelia centrifuga (L.) Hale – on rocks 
and boulders; 1–5.

!Arthonia didyma Körb. – on trunks of Populus 
tremula; 7.

*!Arthonia mediella Nyl. – on trunks of Picea 
abies; 6.

*!Arthonia vinosa Leight. – on trunks of Salix; 7.
*!Bacidia igniarii (Nyl.) Oxner – on trunks of 

Betula pubescens; 5.
!Baeomyces carneus Flörke – on boulders and 

rocks; 6.
Baeomyces rufus (Huds.) Rebent. – on rocks and 

soil; 1, 4, 6.
!Biatora efflorescens (Hedl.) Räsänen – on 

trunks of Populus tremula; 7.

!Biatora ocelliformis (Nyl.) Arnold – on trunks 
of Betula pubescens, on standing deadwood 
of Pinus sylvestris; 2.

Bryoria capillaris (Ach.) Brodo & D. Hawksw. 
– on branches and trunks of Picea abies 
and Pinus sylvestris, on trunks of Betula 
pubescens; 5–7.

Bryoria fremontii (Tuck.) Brodo & D. Hawksw. 
– on trunks of Picea abies; 6.

Bryoria furcellata (Fr.) Brodo & D. Hawksw. – 
on branches and trunks of Picea abies and 
Pinus sylvestris; 4–7.

Bryoria fuscescens (Gyeln.) Brodo & D. Hawksw. 
– on branches and trunks of Betula pubes-
cens, Picea abies and Pinus sylvestris; 1–7. 
Det. Leena Myllys, 2016.

Bryoria implexa (Hoffm.) Brodo & D. Hawksw. – 
on branches and trunks of Picea abies and 
Pinus sylvestris; 4–7.Bryoria nadvornikiana 
(Gyeln.) Brodo & D. Hawksw. – on trunks of 
Picea abies; 1–7.

*!Bryoria vrangiana (Gyeln.) Brodo & D. Hawksw. 
– on trunks of Picea abies and Pinus sylves-
tris; 4–7. Det. Leena Myllys, 2016.

Buellia disciformis (Fr.) Mudd – on trunks of 
Populus tremula; 7.

!Buellia erubescens Arnold – on trunks of Popu-
lus tremula; 7.

Calicium denigratum (Vain.) Tibell – on standing 
deadwood of Pinus sylvestris; 5.

Calicium glaucellum Ach. – on trunks of Picea 
abies and Pinus sylvestris, on standing 
deadwood of Pinus sylvestris; 2–7.

Calicium parvum Tibell – on trunks of Picea abies 
and Pinus sylvestris, on standing deadwood 
of Pinus sylvestris; 2–5.

Calicium trabinellum (Ach.) Ach. – on standing 
deadwood of Pinus sylvestris; 2.

Calicium viride Pers. – on trunks of Picea abies 
and Pinus sylvestris, on standing deadwood 
of Pinus sylvestris; 1–4.

Caloplaca cerina (Ehrh. ex Hedw.) Th. Fr. – on 
trunks of Salix sp.; 7.

!Candelariella xanthostigma (Ach.) Lettau – on 
standing deadwood of Pinus sylvestris; 3.

Cetraria islandica (L.) Ach. – on soil, at the trunk 
base of Pinus sylvestris; 2–6.

Cetraria sepincola (Ehrh.) Ach. – on branches 
of Betula pubescens and Picea abies; 1–7.

Chaenotheca brunneola (Ach.) Müll. Arg. – on 
trunks of Picea abies, on standing deadwood 
and snags of Pinus sylvestris; 1–7.
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Chaenotheca chrysocephala (Turner ex Ach.) Th. 
Fr. – on trunks of Picea abies, on standing 
deadwood of Pinus sylvestris; 1–7.

Chaenotheca ferruginea (Turner ex Sm.) Mig. 
– on trunks of Picea abies and Pinus syl-
vestris, on standing deadwood and snags of 
Pinus sylvestris; 1–7.

Chaenotheca furfuracea (L.) Tibell – on roots of 
uprooted Picea abies; 1, 7.

!Chaenotheca subroscida (Eitner) Zahlbr. – on 
trunks of Picea abies; 2, 3, 6.

Chaenotheca trichialis (Ach.) Hellb. – on trunks 
of Picea abies, Pinus sylvestris and Salix sp., 
on standing deadwood of Picea abies; 1, 6.

#Chaenothecopsis consociata (Nádv.) A.  F.  W. 
Schmidt – on thalli of Chaenotheca chryso-
cephala on trunks of Picea abies; 1.

!#Chaenothecopsis epithallina Tibell – on Chae-
notheca trichialis on trunks of Salix sp.; 1, 7.

!+Chaenothecopsis fennica (Laurila) Tibell – on 
standing deadwood of Pinus sylvestris; 3, 4.

!+Chaenothecopsis nana Tibell – on trunks of 
Picea abies; 6.

*!+Chaenothecopsis pusiola (Ach.) Vain. – on 
lignum of Pinus sylvestris; 3.

+Chaenothecopsis savonica (Räsänen) Tibell – on 
lignum of Picea abies and Pinus sylvestris, 
on stumps; 3.

+Chaenothecopsis viridialba (Kremp.) A.  F.  W. 
Schmidt – on trunks of Picea abies; 2, 5.

!+Chaenothecopsis viridireagens (Nádv.) A. F. W. 
Schmid – on trunks of Picea abies, on stand-
ing deadwood of Pinus sylvestris; 6.

!Chrysothrix candelaris (L.) J. R. Laundon – on 
lignum of standing deadwood of Pinus syl-
vestris; 3, 4.

!Cladonia albonigra Brodo & Ahti – on soil; 3, 4. 
The specimens contain fumarprotocetraric 
acid complex.

Cladonia amaurocraea (Flörke) Schaer. – on soil; 
1–5.

Cladonia arbuscula (Wallr.) Flot. – on soil; 1–5.
Cladonia bacilliformis (Nyl.) Glück – on trunks 

of Betula pubescens and Picea abies, on 
standing deadwood of Pinus sylvestris, on 
rotting wood; 4–7.

Cladonia borealis S. Stenroos – on soil; 2–6. The 
specimen contains usnic and barbatic acids.

Cladonia botrytes (K. G. Hagen) Willd. – on soil, 
on rotting wood, at the trunk base of Picea 
abies; 6, 7.

*!Cladonia caespiticia (Pers.) Flörk – on base of 
trunk of Pinus sylvestris; 7.

Cladonia cenotea (Ach.) Schaer. – on soil, on rot-
ting wood, on base of trunks of coniferous 
trees and Betula pubescens; 1–7.

Cladonia coccifera (L.) Willd. – on soil; 3, 4.
Cladonia coniocraea (Flörke) Spreng. – on soil, 

on base of trunks of coniferous trees and 
Betula pubescens; 1–7.

Cladonia cornuta (L.) Hoffm. – on soil, on stand-
ing deadwood of Betula pubescens, on rot-
ting wood; 1–7.

Cladonia crispata (Ach.) Flot. – on soil, on rot-
ting wood; 1–5.

Cladonia deformis (L.) Hoffm. – on soil, on rot-
ting wood; 3, 4.

Cladonia digitata (L.) Hoffm. – on soil, on base of 
trunks of Betula pubescens and Picea abies, 
on standing deadwood of Pinus sylvestris, 
on rotting wood; 1–7.

Cladonia fimbriata (L.) Fr. – on base of trunks of 
Picea abies and Pinus sylvestris, on rotting 
wood; 3–5.

Cladonia furcata (Huds.) Schrad – on soil; 3, 4.
!Cladonia gracilis (L.) Willd. subsp. elongata 

(Wulfen) Vain. – on soil; 3, 6.
Cladonia gracilis subsp. gracilis – on soil; 2, 4, 5. 
Cladonia gracilis subsp. turbinata (Ach.) Ahti 

– on soil; 2.
Cladonia grayi G. Merr. ex Sandst. – on soil, on 

standing deadwood of Betula pubescens, on 
rotting wood; 1, 2. The specimens contain 
grayanic acid.

Cladonia macilenta Hoffm. – on soil; 3, 4.
!Cladonia merochlorophaea Asahina – on soil, 

on base of trunks of Picea abies and Pinus 
sylvestris; 3, 4. The specimens contain 
merochlorophaeic and 4-O-methylcrypto-
chlorophaeic acids, fumarprotocetraric acid 
complex.

Cladonia mitis Sandst. – on soil; 1–4.
!Cladonia parasitica (Hoffm.) Hoffm. – on rotting 

wood; 3, 5, 7.
Cladonia pleurota (Flörke) Schaer. – on soil; 1–4.
!Cladonia pyxidata (L.) Hoffm. – on soil, on base 

of trunks of Betula pubescens; 3–5. The 
specimens contain fumarprotocetraric acid 
complex.

Cladonia rangiferina (L.) F. H. Wigg. – on soil, on 
rotting wood; 1–7.

!Cladonia squamosa Hoffm. – on soil, on base of 
trunks of Picea abies; 1, 2.

Cladonia stellaris (Opiz) Pouzar & Vězda – on 
soil; 3, 4.

!Cladonia stygia (Fr.) Ruoss – on soil; 1–4.
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Cladonia subulata (L.) Weber ex F. H. Wigg. – on 
soil, on base of trunks of Pinus sylvestris; 
3, 4.

Cladonia sulphurina (Michx.) Fr. – on soil, on 
base of trunks of Betula pubescens, Picea 
abies and Pinus sylvestris, on rotting wood; 
1–5.

Cladonia uncialis (L.) F. H. Wigg. – on soil; 3, 4.
Cyphelium inquinans (Sm.) Trevis. – on trunk of 

Salix sp., on standing deadwood of Picea 
abies; 2.

!Cystocoleus ebeneus (Dillwyn) Thwaites – on 
rocks; 1–5.

!Dibaeis baeomyces (L. f.) Rambold & Hertel – on 
rocks; 1, 4.

!Diploschistes scruposus (Schreb.) Norman – on 
rocks; 2, 3, 5.

Evernia mesomorpha Nyl. – on trunks of Picea 
abies and Pinus sylvestris; 2.

!Fuscidea pusilla Tønsberg – on trunks of Pinus 
sylvestris, Salix sp.; 1, 3. The specimens 
contain divaricatic acid.

Hertelidea botryosa (Fr.) Printzen & Kantvilas 
– on trunks of Picea abies; 1.

Hypocenomyce scalaris (Ach.) M. Choisy – on 
trunks of Picea abies and Pinus sylvestris, 
on rotting wood; 5, 6.

Hypogymnia physodes (L.) Nyl. – on base of trunks 
of Betula pubescens, Picea abies and Pinus 
sylvestris, on standing deadwood of Picea 
abies, on rotting wood, on boulders; 1–7.

Hypogymnia tubulosa (Schaer.) Hav. – on trunks 
of Betula pubescens, Picea abies and Salix 
caprea, on standing deadwood of Picea ab-
ies, on boulders; 1–7.

Hypogymnia vittata (Ach.) Parrique – on trunks of 
Populus tremula, on boulders; 1, 3, 6.

Icmadophila ericetorum (L.) Zahlbr. – on rotting 
wood; 1, 3. The specimens contain thamno-
lic and perlatolic acids.

Imshaugia aleurites (Ach.) S.  L.  F. Mey. – on 
trunks of Picea abies and Pinus sylvestris, 
on standing deadwood of Pinus sylvestris; 
1–7.

!Japewia subaurifera Muhr & Tønsberg – on 
trunks of Betula pubescens, Picea abies and 
Salix sp., on standing deadwood of Pinus 
sylvestris, on rotting wood; 1, 2, 4–6.

!Japewia tornoënsis (Nyl.) Tønsberg – on trunks 
of Betula pubescens and Picea abies; 1, 2.

!Lecanora chlarotera Nyl. – on trunks of Betula 
pubescens and Populus tremula; 1, 3.

Lecanora hypopta (Ach.) Vain. – on trunks of 
Picea abies; 4.

!Lecanora phaeostigma (Körb.) Almb. – on trunks 
of Picea abies; 1, 5.

Lecanora populicola (DC.) Duby – on trunks of 
Populus tremula; 1.

Lecanora pulicaris (Pers.) Ach. – on trunks of 
Betula pubescens; 3.

Lecanora symmicta (Ach.) Ach. – on trunks of 
Populus tremula; 1.

!Lecidea albofuscescens Nyl. – on trunks of Picea 
abies; 1–6.

!Lecidea leprarioides Tønsberg – on trunks of 
Picea abies; 6.

!Lecidea nylanderi (Anzi) Th. Fr. – on trunks of 
Picea abies; 4.

*!Lecidea plana (J. Lahm) Nyl. – on boulders and 
rocks; 6. Det. D. Himelbrant.

!Lecidea pullata (Norman) Th. Fr. – on trunks 
of Betula pubescens and Picea abies; 3. The 
specimens contain sphaerophorin.

*!Lepraria borealis Lohtander & Tønsberg – on 
boulders and rocks; 1, 2, 4, 6. The speci-
mens contain atranorin, roccellic/angardi-
anic, jackinic/rangiformic acid.

*!Lepraria ecorticata (J. R. Laundon) Kukwa – 
on boulders and rocks; 5, 6. The specimens 
contain zeorin, usnic acid. The species is 
new for Russia. 

Lepraria incana (L.) Ach. – on trunks of Picea 
abies and Pinus sylvestris; 4, 5. The speci-
mens contain divaricatic acid, atranorin 
and zeorin.

!Lepraria jackii Tønsberg – on trunks and 
branches of Betula pubescens and Picea 
abies, on standing deadwood of Picea abies; 
1–5. The specimens contain atranorin, roc-
cellic/angardianic, jackinic/rangiformic and 
norjackinic/norrangiformic acids.

!Lepraria neglecta (Nyl.) Erichsen – on boulders 
and rocks; 1, 4, 6. The specimens contain 
alectorialic acid.

!+Leptorhaphis epidermidis (Ach.) Th. Fr. – on 
trunks of Betula pubescens; 1–7.

Lobaria pulmonaria (L.) Hoffm. – on trunks of 
Salix sp.; 1, 2.

!Lobaria scrobiculata (Scop.) DC. – on trunks of 
Salix sp.; 1, 2.

Loxospora elatina (Ach.) A. Massal. – on trunks 
and branches of Betula pubescens, Picea ab-
ies and Pinus sylvestris; 1 –7. The specimens 
contain thamnolic and elatinic acids.
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!Melanelia hepatizon (Ach.) A. Thell – on boulders 
and rocks; 4.

!Melanelia stygia (L.) Essl. – on boulders and 
rocks; 1–4.

Melanohalea olivacea (L.) O. Blanco et al. – on 
trunks of Betula pubescens, Picea abies and 
Salix sp.; 1–7.

!Melanohalea septentrionalis (Lynge) O. Blanco 
et al. – on trunks of Betula pubescens; 2, 6.

!Micarea denigrata (Fr.) Hedl. – on lignum of 
fallen trees of Picea abies; 3.

Micarea melaena (Nyl.) Hedl. – on lignum of 
fallen trees and stumps, on trunks of Picea 
abies; 1, 5–7.

*!Micarea misella (Nyl.) Hedl. – on lignum of 
fallen trees of Picea abies, on standing dead-
wood of Pinus sylvestris, on rotting wood, 
on soil; 3, 5, 7.

#Microcalicium disseminatum (Ach.) Vain. – on 
thalli of calicioid lichens on trunks of Picea 
abies, on standing deadwood of Picea abies; 
1, 2, 5, 6. 

!Miriquidica leucophaea (Flörke ex Rabenh.) Her-
tel & Rambold – on boulders and rocks; 1, 6.

!Montanelia panniformis (Nyl.) Divakar et al. – on 
soil, on boulders; 2.

!Montanelia sorediata (Ach.) Divakar et al. – on 
boulders and rocks; 2, 4, 5.

Mycobilimbia carneoalbida (Müll. Arg.) S. Ekman 
& Printzen – on trunks of Salix sp.; 1.

Mycoblastus affinis (Schaer.) T. Schauer – on 
trunks of Picea abies; 1, 6.

Mycoblastus sanguinarius (L.) Norman – on 
trunks of Betula pubescens, Picea abies, 
Pinus sylvestris and Populus tremula, on 
standing deadwood of Picea abies and Pinus 
sylvestris, on rocks and boulders; 1–7. One 
sterile specimen with soralia was found (on 
snags of Picea abies; 7) which has been 
determined as Mycoblastus sanguinarius 
f. leprosus Nádv. The specimen contains 
atranorin, rhodocladonic acid and caperatic 
acid.

!+Mycocalicium subtile (Pers.) Szatala – on 
standing deadwood of Picea abies and Pinus 
sylvestris; 5, 6.

!+Naetrocymbe punctiformis (Pers.) R. C. Harris 
– on trunks of Salix sp.; 1.

!Nephroma arcticum (L.) Torss. – on soil; 1.
Nephroma parile (Ach.) Ach – on trunks of Salix 

sp.; 1.
Nephroma resupinatum (L.) Ach. – on trunks of 

Salix sp.; 1.

Ochrolechia alboflavescens (Wulfen) Zahlbr. – 
on trunks and snags of Picea abies; 6, 7. The 
specimens contain variolaric, lichesterinic 
and protolichesterinic acids.

!Ochrolechia arborea (Kreyer) Almb. – on trunks 
of Picea abies and Populus tremula; 1. The 
specimens contain lichexanthone, gyro-
phoric and lecanoric acids.

!Ochrolechia frigida (Sw.) Lynge – on soil and 
boulders; 4–6. The specimens contain gyro-
phoric and lecanoric acids.

!Ochrolechia mahluensis Räsänen – on trunks 
and branches of Betula pubescens, Picea 
abies and Sorbus aucuparia, on standing 
deadwood of Betula pubescens and Picea ab-
ies; 1–7. The specimens contain gyrophoric 
and lecanoric acids.

Ochrolechia microstictoides Räsänen – on 
trunks and snags of Picea abies, on standing 
deadwood of Picea abies; 1, 6. The speci-
mens contain variolaric and lichesterinic 
acids and substances called “micristictoi-
des-unknowns” (see Kukwa et al., 2011).

Ochrolechia pallescens (L.) A. Massal. – on 
branches of Picea abies; 5.

!Parmelia omphalodes (L.) Ach. subsp. ompha-
lodes – on boulders and rocks; 1–4.

!Parmelia saxatilis (L.) Ach. – on boulders and 
rocks; 1–4.

Parmelia sulcata Taylor – on trunks and branch-
es of Betula pubescens, Picea abies, Populus 
tremula and Salix sp. on standing deadwood 
of Betula pubescens and Picea abies; 1–7.

Parmeliopsis ambigua (Wulfen) Nyl. – on trunks 
and branches of Betula pubescens, Picea 
abies, Pinus sylvestris, Populus tremula 
and Salix sp., on rotting wood, on standing 
deadwood, on stumps; 1–7.

Parmeliopsis hyperopta (Ach.) Vain. – on trunks 
of Picea abies and Pinus sylvestris, on 
standing deadwood of Picea abies and Pinus 
sylvestris; 1–7.

Peltigera aphthosa (L.) Willd. – on soil; 2–3.
Peltigera leucophlebia (Nyl.) Gyeln. – on soil; 3.
Peltigera membranacea (Ach.) Nyl. – on soil; 3.
Peltigera neopolydactyla (Gyeln.) Gyeln. – on 

soil; 4, 6.
!Peltigera occidentalis (Å. E. Dahl) Kristinsson 

– on soil; 3, 5, 6.
Pertusaria amara (Ach.) Nyl. – on trunks of Betula 

pubescens and Picea abies, on standing 
deadwood of Picea abies; 1, 5, 7.
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!Pertusaria geminipara (Th. Fr.) C. Knight ex 
Brodo – on soil; 3–5.

*!Pertusaria pustulata (Ach.) Duby – on trunks 
of Populus tremula; 7.

!Placynthiella icmalea (Ach.) Coppins & P. James 
– on rotting wood, on standing deadwood of 
different trees; 1–7.

Platismatia glauca (L.) W. L. Culb. & C. F. Culb. 
– on trunks and branches of Betula pubes-
cens, Picea abies, and Pinus sylvestris, on 
standing deadwood, on boulders; 1–7.

!Porpidia cinereoatra (Ach.) Hertel & Knoph – on 
boulders and rocks; 1–6.

Porpidia crustulata (Ach.) Hertel & Knoph – on 
boulders and rocks; 1–4.

!Porpidia flavicunda (Ach.) Gowan – on boulders 
and rocks; 1, 3.

!Porpidia tuberculosa (Sm.) Hertel. & Knoph – on 
boulders and rocks; 1, 4.

Pseudevernia furfuracea (L.) Zopf – on trunks 
and branches Betula pubescens, Picea abies, 
and Pinus sylvestris; 1, 2, 5, 6.

!Psilolechia lucida (Ach.) M. Choisy – on boul-
ders; 4, 5.

Ramalina thrausta (Ach.) Nyl. – on trunks of 
Picea abies; 5.

!Rhizocarpon badioatrum (Flörke ex Spreng) Th. 
Fr. – on boulders and rocks; 1, 2, 4.

!Rhizocarpon eupetreum (Nyl.) Arnold – on boul-
ders and rocks; 1, 2.

!Rhizocarpon geographicum (L.) DC. – on boulders 
and rocks; 2, 3, 5.

!Rhizocarpon hochstetteri (Körb.) Vain. – on 
boulders and rocks; 2, 5.

!+Sarea difformis (Fr.) Fr. – on resin of Picea 
abies; 2, 5.

!+Sarea resinae (Fr.) Kuntze – on resin of Picea 
abies; 2, 5.

*!Schaereria cinereorufa (Schaer.) Th. Fr. – on 
boulders and rocks; 5.

!Scoliciosporum chlorococcum (Graewe ex 
Stenh.) Vězda – on standing deadwood of 
Populus tremula; 7.

!Stereocaulon grande (H. Magn.) H. Magn – on 
soil; 4.

Stereocaulon paschale (L.) Hoffm. – on soil, on 
primary soil over boulders, on rotting wood; 
1, 2, 6.

!Stereocaulon saxatile H. Magn. – on soil, on 
primary soil over boulders; 3, 4.

!Thamnolia vermicularis (Sw.) Schaer. – on soil; 
3, 4.

Trapeliopsis flexuosa (Fr.) Coppins & P. James 
– on rotting wood; 3, 4.

Trapeliopsis granulosa (Hoffm.) Lumbsch – on 
soil; 4.

Tuckermanopsis chlorophylla (Willd.) Hale – on 
trunks and branches of Betula pubescens 
and Picea abies; 1–7.

Umbilicaria deusta (L.) Baumg. – on boulders 
and rocks; 2, 5.

!Umbilicaria hyperborea (Ach.) Hoffm. – on boul-
ders and rocks; 1, 2, 5.

!Umbilicaria torrefacta (Lightf.) Schrad. – on 
boulders and rocks; 1, 3, 6.

Usnea dasopoga (Ach.) Nyl. – on trunks and 
branches of Betula pubescens, Picea abies 
and Pinus sylvestris, on standing deadwood; 
1–7.

Usnea hirta (L.) Weber ex F. H. Wigg. – on trunks 
and branches of Picea abies and Pinus syl-
vestris; 1–7.

Usnea glabrescens (Nyl. ex Vain.) Vain. ex Räsän-
en – on trunks of Picea abies and Salix sp.; 1.

!Usnea lapponica Vain. – on branches of Picea 
abies; 7.

Usnea subfloridana Stirt. – on trunks and 
branches Betula pubescens, Picea abies and 
Pinus sylvestris, on standing deadwood; 1–7.

!Varicellaria lactea (L.) I. Schmitt & Lumbsch 
– on boulders and rocks; 2.

!Varicellaria rhodocarpa (Körb.) Th. Fr. – on 
trunks and branches of Betula pubescens, 
Picea abies and Pinus sylvestris, on standing 
deadwood; 1–7.

!Violella fucata (Stirt.) T. Sprib. – on trunks of 
Picea abies; 5. The specimens contain atra-
norin and fumarprotocetraric acid.

Vulpicida pinastri (Scop.) J.-E. Mattsson & M. 
J. Lai – on trunks and branches of Betula 
pubescens, Picea abies and Pinus sylvestris, 
on standing deadwood, on rotting wood; 1–7.

*!Xanthoparmelia pulla (Ach.) O. Blanco et al. – 
on boulders and rocks; 4.

!Xylographa pallens (Nyl.) Malmgren – on lignum 
of coniferous trees; 3, 5.

*!Xylographa trunciseda (Th. Fr.) Minks ex 
Redinger – on lignum of Pinus sylvestris; 7.

Xylographa vitiligo (Ach.) J. R. Laundon – on 
lignum of Picea abies; 6, 7. The specimens 
contain stictic acid complex.

Xylopsora friesii (Ach.) Bendiksby & Timdal – 
on trunks and branches of Picea abies and 
Pinus sylvestris; 3–7.
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DISCUSSION

As a result of the study, 188 species and 2 sub-
species of lichens and allied fungi belonging to 
72 genera were found in the rocky forest com-
munities of Muroigora. The most species-rich 
genera are Cladonia (31 species, 2 subspecies), 
Chaenothecopsis (8), Bryoria (7), Chaenotheca 
(6), Ochrolechia (6) and Lecanora (6). The other 
genera are represented by five species or fewer.

Fourteen lichen taxa are reported for the 
mainland area of the Arkhangelsk Region for the 
first time, one of them – Lepraria ecorticata – is 
new to Russia. The species Lobaria pulmonaria 
and Bryoria fremontii are included in the Red 
Data Books of Arkhangelsk Region (2008) and 
Russian Federation (Red..., 2008). Eleven spe-
cies are regionally protected in the neighboring 
territory of Karelia (Red..., 2007): Arthonia vi-
nosa, Bryoria fremontii, Bryoria nadvornikiana, 
Chaenotheca subroscida, Chaenothecopsis viridi-
alba, Lecidea albofuscescens, Lobaria pulmo-
naria, Lobaria scrobiculata, Ramalina thrausta, 
Thamnolia vermicularis, and Varicellaria rhodo-
carpa while seven species are included in the 
Red Data Book of East Fennoscandia  (1998): 
Bryoria nadvornikiana, Chaenotheca subroscida, 
Lobaria pulmonaria, Lobaria scrobiculata, Rama-
lina thrausta, Stereocaulon grande, and Varicel-
laria rhodocarpa.

A total of 109 species (58% of the lichen 
flora) were found on bark of trees, and 30 of 
them also occurred on wood. Among the studied 
phorophytes the highest lichen species richness 
(64 species, 33% of the lichen flora) was observed 
on trunks and branches of Picea abies. On bark 
of Pinus sylvestris 33 species (17%) were re-
corded, on bark of Betula pubescens – 26 species 
(13%), on bark of Salix caprea – 17 species (9%), 
on bark of Populus tremula – 7 species (4%). The 
group of lignicolous lichens included 53 species 
(28% of the lichen flora), 14 of them were found 
only on lignum: Calicium denigratum, Calicium 
trabinellum, Candelariella xanthostigma, Chae-
nothecopsis fennica, Chaenothecopsis pusiola, 
Chaenothecopsis savonica, Chrysothrix cande-
laris, Cladonia parasitica, Icmadophila ericeto-
rum, Micarea denigrata, Mycocalicium subtile, 
Placynthiella icmalea, Scoliciosporum chlorococ-
cum, Trapeliopsis flexuosa, Xylographa pallens, 
Xylographa trunciseda, Xylographa vitiligo. Ter-
ricolous lichens included 52 taxa (26%), of which 
33 taxa were found only on soil. More than half 

(33 taxa) of terricolous lichens belonged to the 
genus Cladonia. Thamnolia vermicularis was 
rather common on soil, as well as species of the 
genera Peltigera, Stereocaulon and Nephroma. 
Saxicolous lichens were represented by 36 spe-
cies (18% of the lichen flora), (30 of them were 
found on stones only). Most of the species de-
veloped epilithic thalli: Arctoparmelia centrifuga, 
Cystocoleus ebeneus, Psilolechia lucida, Lepraria 
borealis, Lepraria neglecta, Porpidia spp., Rhi-
zocarpon spp. and Umbilicaria spp. The lichen 
species composition of Muroigora is typical for 
old-growth forests of the boreal zone.

The present list of lichens represents the 
first studied local lichen flora within the Arkhan-
gelsk part of the Vodlozersky National Park. 
Altogether 89 species are new to the Park. Thus, 
at present time 250 lichen species are known 
for the Vodlozersky National Park.

The recent data on lichen diversity of this 
location in Arkhangelsk Region are known for 
rocky forest communities of hill Olovgora which 
is 25 km far from Muroigora (Fig 1.) (Tarasova et 
al., 2015). Both hills, Olovgora and Muroigora, 
are small, the total area of both together is 
less than one square kilometer but the lichen 
diversity of both areas is rather high (Olovgora – 
226 taxa, Muroigora – 190 taxa, common – 146 
taxa). In general, high level of species richness 
is typical for forest rocky communities. Most 
recorded species of Muroigora are typical for 
lowland habitats of the middle taiga. Some arc-
tic species the amount of are presented here by 
Nephroma arcticum and Thamnolia vermicularis. 
Nevertheless, the high heterogeneity of forest 
communities, as well as a great age of last 
disturbance lead to the fact that the number 
of species in Muroigora is quite high in spite 
of smaller examined square. The presence of 
lichen species – indicators of forest key habitats, 
such as Alectoria sarmentosa, Arthonia vinosa, 
Bryoria fremontii, Calicium denigratum, Chae-
notheca subroscida, Chaenothecopsis fennica, 
Chaenothecopsis viridialba, Cladonia parasitica, 
Cyphelium inquinans, Hypogymnia vittata, Ic-
madophyla ericetorum, Lobaria pulmonaria, Lo-
baria scrobiculata, Microcalicium disseminatum, 
Nephroma arcticum, Nephroma parile, Nephroma 
resupinatum, Ramalina thrausta (Andersson et 
al., 2009) as well as a high species richness of 
the studied area can be accounted for variety of 
habitats and relatively long period of develop-
ment without disturbances.
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The present study with high species number on 
relatively small area, together with high diversity 
of indicator species and ecological continuity 
of forest landscape underlines the high lichen 
diversity potential of rocky forest communities. 
Such type of communities is extremely vulner-
able in general because of high frequency of 
fires, recreational use, cuttings and mining in-
dustry. These facts suggest the need of further 
inventories of lichen diversity in rocky forest 
communities.
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