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The Kostomuksha State Nature Reserve (KSNR) is located in northwestern Russia, in the Republic of Karelia
(hereinafter — Karelia), near the Finnish border. It has an area of 492.76 km?. This Protected Arca was established
in 1983 to protect a typical area in the north-taiga subzone of European Russia. The paper contains the results
of a long-term inventory of mosses. We critically checked own samples from 1995-1998 and 2016, deposited
into the Herbarium of the Karelian Research Centre of RAS (PTZ). Own samples, collected in 2010, 2012 and
2017-2019, have been processed. All available data, including literature, were summarised. An annotated list of
180 moss species was compiled. It makes up 70% of the moss flora of the Kuitozero-Leksozero floristic province
and about 35% of Karelia’s moss flora. Twenty-six species are reported for the KSNR for the first time. Of them,
six species (Campyliadelphus elodes, Racomitrium fasciculare, Didymodon rigidulus, Eurhynchium angustirete,
Grimmia elatior, Grimmia torquata) are new to the Kuitozero-Leksozero floristic province. The distribution of
some known species was clarified based on the latest records. The taxonomic and ecological-coenotic structure
of the moss flora has been revealed. Most moss species (75%) are widespread in the north-taiga subzone of
Karelia. There are five species included in the Red Data Book of the Republic of Karelia (2020): Campyliadel-
phus elodes (3 VU), Eurhynchium angustirete (3 VU), Neckera pennata (3 NT), Diobelonella palustris [=Di-
chodontium palustre] (3 VU), Sphagnum auriculatum (3 VU). For the first three protected species KSNR is the
northernmost locality in Karelia and for Diobelonella palustris it is the only locality in Karelia. Nine species
(Callicladium haldanianum (NT), Campyliadelphus elodes (NT), Dicranum spadiceum (VU), Mnium lycopodi-
oides (NT), Neckera pennata (VU), Schistostega pennata (VU), Sphagnum contortum (NT), Sphagnum inunda-
tum (EN), and Sphagnum subnitens (NT)) are included in the Red List of Finnish species (2019). Seven species
(Campyliadelphus elodes (NT), Fontinalis dalecarlica (NT), Helodium blandowii (NT), Meesia triqguetra (NT),
Scorpidium scorpioides (NT), Splachnum ampullaceum (NT), and Tomentypnum nitens (NT)) are listed on the
European Red List (2019). The moss flora of KSNR was compared with a few other Protected Areas in European
Russia, along the country borders, in the north-taiga, namely Pasvik State Nature Reserve (Murmansk Region),
Paanajérvi National Park, Kalevalsky National Park, and projected Tulos Nature Sanctuary (all three — Karelia).
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Introduction
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Biodiversity studies in border areas are of
high scientific interest, because a strict border
regime contributes to the preservation of undis-
turbed ecosystems. In the north-taiga subzone of
European Russia near the Norwegian-Russian
border (Murmansk Region), studies of the moss
flora were conducted in Pasvik State Nature Re-
serve (Boychuk & Borovichev, 2018; Borovichev
& Boychuk, 2019), Paanajéirvi National Park near
the Finnish-Russian border (Republic of Karelia,
hereinafter — Karelia) (Brotherus, 1923; Roivain-
en, 1929; Pesola, 1934; Hallstrom, 1937; Kalliola,
1939; Tuomikoski, 1939; Auer, 1942; Maksimov,
1995; Halonen & Ulvinen, 1996; Maksimov &
Boychuk, 2011), Kalevalsky National Park (Boy-
chuk, 1998) and projected Tulos Nature Sanctu-
ary (Maksimov et al., 2009). Lists of mosses pro-
vide a basis to estimate the biodiversity.

In 1987-1991, a research team of the Geog-
raphy Department of Moscow State University
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conducted studies under the Project «Compil-
ing a series of large-scale biogeographic maps
of Kostomuksha State Nature Reserve (here-
inafter — KSNR)». The Moscow State Uni-
versity Report of 1992 contains a list of the
40 widespread moss species, but the sampling
sites were not specified. While studying the
aquatic flora and vegetation of Lake Kamen-
noe in 1993, Miékirinta et al. (1997) found nine
moss species. In 1995-1998, Boychuk (2001)
carried out the investigations of moss flora in
the KSNR and compiled the first list of 150
species. In 2016, nine small islands on Lake
Kamennoe were studied. There were 87 moss
species found (Boychuk & Galanina, 2018), in-
cluding 11 new to the study area.

The aim of the present study was to clarify,
supplement, summarise, and analyse data on the
mosses in the KSNR and compare them with
other Protected Areas in European Russia, along
the country borders, in the north-taiga.
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Material and Methods

The KSNR (64.473056° N, 30.274167° E,
150-300 m a.s.l.) is located in northwestern Rus-
sia, in Karelia, near the Finnish border (Fig. 1). It
covers an area of 492.76 km?. The KSNR was es-
tablished in 1983 to protect a typical area in the
north-taiga subzone of European Russia (Belouso-
va et al., 1988). In 1990, this Protected Area be-
came a part of the Finnish-Russian Nature Reserve
Friendship, the first International Nature Reserve
near the Russian border.

Geologically, the KSNR is located on the
Fennoscandian (Baltic) shield consisting pre-
dominantly of the oldest (Lower Archaean) rocks,
such as diorite, gneiss, tonalite, plagiogranite and
migmatite (Gorkovets & Rayevskaya, 1997). The
crystalline basement is almost entirely overlain by
Quaternary rocks, but is exposed in some places.
Tectonic faults occur. The KSNR is situated on the
eastern slope of the West Karelian Highland. It is
dominated by denudation-tectonic ridge-hilly to
hilly relief.

In the KSNR, a hydrographic network is
formed by 250 lakes as well as by rivers and brooks.
The largest water body is Lake Kamennoe, cover-
ing about 20% of the Protected Area. There are 98
islands, mostly of small size. The water flows from
the Lake Kamennoe through the River Kamennaya
towards the White Sea. The River Kamennaya has
many rapids. The biggest one is called Tzar Porog,
where the water falls from an 8-m height.
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Fig. 1. The map of the Kostomuksha State Nature Reserve
(Russia) indicating the sampling sites. Designations: 1 — phe-
nological route, 2 — Ehrimanvaara, 3 — Akonlahti, 4 — Inte-
grated Monitoring Station, 5 — Packmen’s Path eco-route, 6
— Sarikkojérvi, 7 — Munozero, 8 — canyon Kamennye Vorota,
9 — Tzar Porog on the River Kamennaya, 10 — Nizhnyaya
Izba, 11-19 — islands on Lake Kamennoe.
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The study area has a temperate-continental cli-
mate. Winters are mild and long, while summers are
short and cool. The mean annual air temperature is
+1.1°C. Maximum air temperatures are up to -49°C
in winter and +33°C in summer. The mean annual
precipitation is 540 mm (Salo, 1997). The soil cover
is heterogenous and displays a mosaic pattern. The
zonal Al-Fehumus soils (Podzols) are the most wide-
spread in the Protected Area (Bakhmet et al., 2021).
Poorly developed Leptosols occur on outcrops. As
moisture content increases, Histosols are formed in
depressions between the ridges and hills.

According to Aleksandrova & Jurkovskaya
(1989), the KSNR lies in the north-taiga subzone. It
is a part of the West Karelian geobotanical district in
the Kola-Karelian subprovince of the North European
province of the Eurasian taiga zone. Forests cover over
60% of the KSNR. Of them, pine (Pinus sylvestris
L.) forests make up 85% of the forested area, spruce
(Picea abies (L.) H. Karst.) forests cover about 15%.
In the forested area, 80-160-year-old forest stands
prevail, while the maximum ages of pine and spruce
trees are 450 and 300 years, respectively. Derivative
birch (Betula pubescens Ehrh. or B. pendula Roth) and
aspen (Populus tremula L.) forests occur occasionally
(Gromtsev, 2009). Mires occupy 20% of the KSNR.
Raised bogs, poor fens and aapa are predominant mire
complexes in the KSNR (Kolomytsev & Kuznetsov,
1997). Meadows cover a small area. In addition, there
are other anthropogenic habitats and substrates. In ac-
cordance with Ramenskaya (1960), the KSNR is a part
of the Kuitozero-Leksozero floristic province.

The article is based on the personal collections of
the author. The moss samples collected in 1995-1998
and 2016 and stored in the Herbarium of the Karelian
Research Centre of RAS (PTZ) were critically revised
and checked. In 2010, 2012 and 2017-2019, the au-
thor conducted a moss flora inventory in the KSNR
(Fig. 1: localities 1, 3-5, 7-10). About 900 moss
samples from various habitats and substrates were
collected. The article takes into account the avail-
able literature data, including Mékirinta et al. (1997),
Boychuk (2001) (Fig. 1: localities 1, 2, 4, 6, 7, 9, and
10), Boychuk & Galanina (2018) (Fig. 1: locations
11-19). The data, representing an annotated list of
mosses in the KSNR, were compiled in the Electronic
Supplement 1. The Latin names of species are given
according to Hodgetts et al. (2020). To compare, lists
of taxa (species, genera, families) in the KSNR and
four other Protected Areas in North European Russia,
along the country borders, in the north-taiga, name-
ly Pasvik State Nature Reserve, Paanajérvi National
Park, Kalevalsky National Park, projected Tulos Na-
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ture Sanctuary, are given in Electronic Supplement 2.
We performed a cluster analysis of the species lists
using UPGMA (unweighted pair group method with
arithmetic mean) method and Jaccard similarity index
(Tamarin & Schmidt, 1975). The analysis was per-
formed in PAST v. 3.25 (Hammer et al., 2001).

Results and Discussion

Critical revision of the moss samples stored
in PTZ Herbarium has demonstrated that eleven
species should be excluded from the list of mosses
in the KSNR (Boychuk, 2001). Ptychostomum
imbricatulum (Miull.Hal.) Holyoak & N.Pedersen
could not be confirmed because we found no
sporogonia in the sample. Racomitrium affine
(F.-Weber & D.Mohr) Lindb. was re-identified as
Racomitrium microcarpon (Hedw.) Brid. Fontinalis
squamosa Hedw. was re-identified as F. dalecarlica
Schimp. Plasteurhynchium  striatulum (Spruce)
M.Fleisch. was re-identified as Sciuro-hypnum
plumosum (Hedw.) Ignatov & Huttunen. We found no
samples confirming Oncophorus virens (Hedw.) Brid.
Schistidium rivulare (Brid.) Podp. was re-identified
as Schistidium apocarpum (Hedw.) Bruch & Schimp.
We found no herbarium specimens confirming
Scorpidium cossonii (Schimp.) Hedends. We found
no samples confirming Sphagnum cuspidatum Ehrh.
ex Hoffm. Jochenia pallescens (Hedw.) Hedenis,
Schlesak & D.Quandt was re-identified as Hypnum
cupressiforme Hedw. We found no herbarium
confirming Ptychostomum pallens (Sw. ex anon.)
JR. Spence. Ulota crispula Bruch was re-identified
as Ulota curvifolia (Wahlenb.) Lilj. Three species
(Hypnum cupressiforme, Sciuro-hypnum plumosum,
Schistidium apocarpum) should be added to the list of
mosses in the KSNR, because they were not included
mistakenly in this checklist previously. Two species
(Philonotis caespitosa Jur., Schistidium rivulare) of
insular mosses (Boychuk & Galanina, 2018) were re-
identified as Meesia triguetra (L. ex Jolycl.) Angstr.
and Schistidium apocarpum respectively.

Our revision of samples, collected in 2010,
2012, 20172019, has resulted in finding new loca-
tions of both previously known and newly-registered
(26) species in the flora of the KSNR. For the first
time, the following mosses have been found: Blin-
dia acuta (Hedw.) Bruch & Schimp., Brachythe-
ciastrum velutinum (Hedw.) Ignatov & Huttunen,
Brachythecium erythrorrhizon Schimp., Buxbaumia
aphylla Hedw., Callicladium haldanianum (Grev.)
H.A. Crum, Campyliadelphus elodes (Lindb.)
Kanda, Racomitrium fasciculare (Hedw.) Brid., Di-
cranella crispa (Hedw.) Schimp., Dicranella subu-
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lata (Hedw.) Schimp., Dicranum spurium Hedw.,
Didymodon rigidulus Hedw., Ditrichum heteromal-
lum (Hedw.) E. Britton, Eurhynchiastrum pulchel-
lum (Hedw.) Ignatov & Huttunen, Eurhynchium an-
gustirete (Broth.) T.J. Kop., Funaria hygrometrica
Hedw., Grimmia elatior Bruch ex Bals.-Criv. & De
Not., Grimmia torquata Drumm., Heterocladiella
dimorpha (Brid.) Ignatov & Fedosov, Hygroambly-
stegium fluviatile (Hedw.) Loeske, Mnium lycopo-
dioides Schwaigt., Neckera pennata Hedw., Pogo-
natum dentatum (Menzies ex Brid.) Brid., Pylaisia
polyantha (Hedw.) Schimp., Sphagnum auricula-
tum Schimp., Sphagnum quinquefarium (Braithw.)
Warnst., and Sphagnum rubellum Wilson.

The obtained data show that there are now 180
moss species known within the KSNR. (Electronic
Supplement 1, Electronic Supplement 2). It makes
up 70% of the moss flora of the Kuitozero-Lek-
sozero floristic province and 35% of Karelia’s moss
flora (Volkova & Maksimov, 1993; Maksimov et
al., 2003; Boychuk & Lantratova, 2009; Maksimov
et al., 2009; Afonina et al., 2010; Sofronova et al.,
2012, 2017). Six species (Campyliadelphus elodes,
Racomitrium fasciculare, Didymodon rigidulus, Eu-
rhynchium angustirete, Grimmia elatior, and Grim-
mia torquata) are reported for the first time for the
Kuitozero-Leksozero floristic province.

The 180 moss species belong to 87 genera and 44
families. In the KSNR, the richest family was Sphag-
naceae (33 species), followed by Dicranaceae (14),
Mniaceae (14), Brachytheciaceae (12), Calliergona-
ceae (11), Polytrichaceae (10), Amblystegiaceae (11),
Grimmiaceae (8), Splachnaceae (5), Hylocomiaceae
(5). Sphagnum is the leading genus in terms of spe-
cies number (33 species out of 39 known in Karelia).
The genera Dicranum, Polytrichum, Brachythecium
include 13 species, 6 species, 5 species, accordingly.
In terms of taxonomic composition, the studied flora
reflects the boreal regional position of KSNR.

Analysis of the habitat preferences of mosses in
the KSNR (Fig. 2) showed that the highest number
of species (100) prefer semi-aquatic habitats. This
can be explained by the noticeable presence of the
clean (i.e. not affected by human activities) Lake Ka-
mennoe with various shore types (i.e. sandy, boulder,
paludified), favourable microclimatic and hydrologi-
cal conditions, less competition with vascular plants.
Along the Lake Kamennoe shores, we often regis-
tered Calliergonella lindbergii (Mitt.) Hedends, Cli-
macium dendroides (Hedw.) F. Weber & D. Mohr,
Dichelyma falcatum (Hedw.) Myrin, Leptodictyum
riparium (Hedw.) Warnst., Sphagnum subfulvum
Sjors. Tzar Porog on the River Kamennaya (Fig.
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1: location 9) deserves special attention. Such spe-
cies as Blindia acuta, Hygroamblystegium fluviatile,
Platyhypnum smithii (Sw.) Ochyra, and Campyli-
adelphus elodes inhabit only this location.

In forest habitats, the moss richness (70 species)
is determined by the typological spectrum (Gromt-
sev, 2009), microhabitat conditions (mostly soil
moisture and shading), substrate (bared soil, forest
floor, rotten wood, boulders and rocky outcrops,
base and trunk of trees, animal droppings). The
most common species in pine forests, spruce forests,
and birch forests are Pleurozium schreberi (Willd.
ex Brid.) Mitt., Hylocomium splendens (Hedw.)
Schimp., Dicranum scoparium Hedw., Dicranum
polysetum Sw. ex anon., and Polytrichum commune
Hedw. Scarce aspen trees, occurring in mixed for-
ests and near the former villages, are of special in-
terest. On the aspen trunks, Amblystegium serpens
(Hedw.) Schimp., Eurhynchiastrum pulchellum,
Eurhynchium angustirete, Neckera pennata, Pylai-
sia polyantha, and Campylophyllopsis sommerfeltii
(Myrin) Ochyra were found.

The scarce character of the moss occurrence on
mires (65 species) seems to be caused by the presence
of bogs and poor fens (Kolomytsev & Kuznetsov,
1997). As there are no rich fens, some of the typical
species (e.g. Cinclidium stygium Sw., Hamatocaulis
vernicosus (Mitt.) Hedends, Drepanocladus trifari-
us (F.Weber & D.Mohr) Broth. ex Paris, Scorpidium
cossonii) were not found. Other mosses (e.g. Pty-
chostomum pseudotriquetrum (Hedw.) J.R.Spence
& H.P.Ramsay ex Holyoak & N.Pedersen, Callier-
gon giganteum (Schimp.) Kindb., Meesia triquetra,
Scorpidium scorpioides (Hedw.) Limpr., Sphagnum
contortum Schultz) were found only on the river
banks or lake shores.

The bedrock moss flora was characterised by a
low diversity (31 species) because of the prevalence
of felsic rocks (Gorkovets & Rayevskaya, 1997).
Andreaea rupestris Hedw., Racomitrium microcar-
pon, Cynodontium strumiferum (Hedw.) Lindb., Hy-
menoloma crispulum (Hedw.) Ochyra, Paraleuco-
bryum longifolium (Hedw.) Loeske, and Schistidium
apocarpum were common on this habitat type. Being
more sensitive to the chemical composition of rocks,
Amphidium lapponicum (Hedw.) Schimp., Grimmia
torquata, Heterocladiella dimorpha, and Ulota cur-
vifolia were found in the canyon Kamennye Vorota
and near the Tzar Porog. These species may indicate
the local presence of calcium-bearing rocks at the
above-mentioned locations.

There were 25 species reported from meadows
on abandoned farmlands and in abandoned villages
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(Fig. 1: locations 2, 3). Most of them (e.g. Dicranum
scoparium, Pohlia nutans (Hedw.) Lindb., and Poly-
trichum juniperinum Hedw.) occur in other habitats,
too. Fifteen species were found in other disturbed
areas such as roadsides, old quarries, and former
border post areas. Didymodon rigidulus is of special
interest. Previously, Volkova & Maksimov (1993)
noted this species only from three Karelian floristic
provinces (Northwestern Montane, Trans-Onega,
and Priladozhsky), where calcium-bearing rocks are
abundant. In KSNR, this species was found on a con-
crete slab from an old frontier building, similar to
carbonate substrate.

In relation to the substrate (Fig. 3), the highest
number of mosses was terricolous (116 species on
soil), followed by rupicolous (on boulders and bed-
rock exposures, 65 species), corticicolous (on tree
bark, 28 species), and epixilous (on rotting wood,
23 species). Some species prefer other substrates,
including concrete slab (three species), brick (two
species), brown bear (Ursus arctos Linnaeus, 1758)
feces (three species), reindeer (Rangifer tarandus
Linnaeus, 1758) bones (two species). There were
146 monosubstrate (preferring only one substrate)
species and 34 polysubstrate species (preferring
more than one substrate).
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Fig. 2. Habitat preferences of the moss species in the Kosto-
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Most species (75%) are widespread, occurring
in four or all five floristic provinces in the north
taiga zone of Karelia (Volkova & Maksimov, 1993;
Maksimov et al., 2003). Five rare species are listed
in the Red Data Book of the Republic of Karelia
(2020). They are characterised below.

Campyliadelphus elodes (Red Data Book cat-
egory: 3 VU) was found on wet boulders of Tzar
Porog on the River Kamennaya (Fig. 1: location
9). It is the fourth (Wahlberg, 1998; Afonina et al.,
2009; Sofronova et al., 2012) and northernmost lo-
cation in Karelia.

Diobelonella palustris (Dicks.) Ochyra (= Di-
chodontium palustre (Dicks.) M.Stech.) (Red Data
Book category: 3 VU) was discovered on wet soil
on the River Kamennaya bank (Fig. 1: location
10). It is the only location in Karelia. This north-
ern species seems to be occurring at the southern
boundary of its range.

Eurhynchium angustirete (Red Data Book cat-
egory: 3 VU) was discovered near the Tzar Porog
on the River Kamennaya (Fig. 1: location 9), at the
base of an aspen tree trunk in grass-moss spruce
forest (with birch and aspen). It is the fifth (Kopo-
nen, 1967; Afonina et al., 2009; Sofronova et al.,
2017; Maksimov & Maksimova, 2018) and north-
ernmost location of this species in both Karelia and
European Russia. In KSNR, this species occurs at
the northern boundary of its natural range.

Neckera pennata (Red Data Book category:
3 NT) was collected near the Tzar Porog on the
River Kamennaya (Fig. 1: location 9), on aspen
tree bark in herbaceous spruce forest (with pine,
birch and aspen). It is the northernmost location in
Karelia. This species is not rare in the middle taiga
subzone of Karelia, while in the north taiga sub-
zone of Karelia, it is known only in the projected
Tulos Nature Sanctuary (Maksimov et al., 2009).

Sphagnum auriculatum (Red Data Book cat-
egory: 3 VU) was found in the vicinity of the site
Nizhnyaya Izba (Fig. 1: location 10), on soil in a Car-
ex-Sphagnum community on the River Kamennaya
bank. It is the fifth location in Karelia (Maksimov &
Maksimova, 2008; Maksimov & Boychuk, 2011).

Nine moss species known in the KSNR are
protected in Finland (Hyvérinen et al., 2019).
These are Callicladium haldanianum (NT),
Campyliadelphus elodes (NT), Dicranum spa-
diceum J.E. Zetterst. (VU), Mnium lycopodioi-
des (NT), Neckera pennata (VU), Schistostega
pennata (Hedw.) F. Weber & D. Mohr (VU),
Sphagnum contortum (NT), S. inundatum Rus-
sow (EN), and S. subnitens Russow & Warnst.

93

(NT). Seven moss species found in KSNR are
listed on the European Red List (Hodgetts et
al., 2019), including Campyliadelphus elodes
(NT), Fontinalis dalecarlica (NT), Helodium
blandowii (F. Weber & D. Mohr) Warnst. (NT),
Meesia triquetra (NT), Scorpidium scorpioides
(NT), Splachnum ampullaceum Hedw. (NT), and
Tomentypnum nitens (Hedw.) Loeske (NT).

We have compared the moss species composi-
tion in the KSNR with four other Protected Areas
in European Russia, along the country borders, in
the north-taiga (Table). We found that the richest
moss flora was in Paanajiarvi National Park (338
species) characterised by a larger area, higher
landscape diversity and longer (since 1842) peri-
od of its investigations by Finnish botanists (e.g.
Brotherus, 1923; Roivainen, 1929; Pesola, 1934;
Hallstrom, 1937; Kalliola, 1939; Tuomikoski,
1939; Auer, 1942). A smaller number of mosses
(200 species) was found in the Pasvik State Na-
ture Reserve. This Protected Area is associated
with a lower presence of calcium-bearing rocks,
but its moss flora is well-studied. In terms of spe-
cies saturation (i.e. ratio of the species’ number per
Protected Area), the Pasvik State Nature Reserve
is characterised by a maximum value (1.36) with a
minimum area among the compared Protected Ar-
eas. In KSNR, the moss flora is more similar to the
flora of the projected Tulos Nature Sanctuary (132
common species). We found that the Kalevalsky
National Park has the smallest number of the moss
species. During the justification of this Protected
Area, 158 species were revealed (Boychuk, 1998),
but when it was founded (in 2007), its boundaries
were reduced. Consequently, the number of moss
species became lower (117, of which 111 are com-
mon within the KSNR). The Kalevalsky National
Park, projected Tulos Nature Sanctuary and KSNR
are closely located, have similar natural conditions
and belong to the same Kuitozero-Leksozero flo-
ristic province. These three Protected Areas were
placed into the same cluster in Fig. 4.

In total, all five areas, the Kostomuksha State
Nature Reserve, Pasvik State Nature Reserve,
Paanajarvi National Park, Kalevalsky National
Park, and projected Tulos Nature Sanctuary, serve
to be a home for 380 moss species from 147 genera
and 60 families (Electronic Supplement 2). This is
about two-third of the moss flora of Karelia and
the Murmansk region. This demonstrates the high
representativeness of these Protected Areas in Eu-
ropean Russia, along the country borders, in the
north-taiga for the moss conservation.
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Table. Moss diversity in the Kostomuksha State Nature Reserve (Russia) and other Protected Areas in European Russia, along

the country borders, in the north-taiga

Protected Area Co-ordinates iﬁ?’ T(:)t? lsrl)l;it;er s:ti:zifsn References
Pasvik State Nature Reserve gg?gg???: g > 147 200 1.36 ?i(éicel\l/u; (;Lo}?fg;?;l](i,cg g;]’9201 8; Boro-
Paanajarvi National Park gf;g ;;Tg: I];I’ 1045 338 0.32 ll\gzlzul\r/l[(;\l;’siii% g%%r;ecifk}ggﬁen’
Kalevalsky National Park ggg?;ggg: E’ 744 117 0.16  |Boychuk, 1998
Kostomuksha State Nature Reserve gg;;i?zg: I];]’ 493 180 0.37  |Present paper
Projected Tulos Nature Sanctuary 232222232 EN’ 685 155 0.23  |Maksimov et al., 2009
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Fig. 4. The similarity of the species composition of the
five Protected Areas in European Russia, along the coun-
try borders, in the north-taiga, based on the Jaccard simi-
larity index (Tamarin & Schmidt, 1975). Designations:
KSNR — Kostomuksha State Nature Reserve, PSNR —
Pasvik State Nature Reserve, PNP — Paanajérvi National
Park, KNP — Kalevalsky National Park, TNS — projected
Tulos Nature Sanctuary.

Conclusions

In the KSNR, 180 moss species (35% of
Karelia’s moss flora) were found. This reflects
the natural conditions of the KSNR, character-
ised by the predominance of felsic rocks and
acid soils, pine forests, bogs and poor fens.
Five species (Campyliadelphus elodes, Dio-
belonella palustris, Eurhynchium angustirete,
Sphagnum auriculatum, and Neckera pennata)
are listed in the Red Data Book of the Republic
of Karelia (2020). They were found in the River
Kamennaya or near this location. The current

state of the Red Data Book moss species popu-
lations should be monitored. The moss flora of
the KSNR is typical for the Karelian north taiga
subzone, being poorly specific. Studies on the
moss flora should be continued for a better un-
derstanding of the moss diversity in the KSNR.
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MXHU (BRYOPHYTA) 3AIIOBEJJHUKA «<KOCTOMYKIICKUN» (POCCHUS)

M. A. boituyk

Unemumym ouonoeuu Kapenvckoeo nayunozo yenmpa PAH, Poccus
e-mail: boychuk@krc.karelia.ru

TocynapctBenHblil npuponHbli 3anoBeqHuk «Koctomykuickuin» (I'TI13K) miomansio 492.76 km? HaXomuTCs
Ha ceBepo-3amnane Poccun, Ha Teppuropun Pecnyonukn Kapenust (nanee — Kapenust), y rpanuns ¢ OuH-
naaauei. OH co3nal B 1983 . ¢ 1enblo coXpaHEeHUs TUIIUYHOIO y4acTKa CEBEPOTAEKHOM 1MoA30HbI EBpo-
nelickoit Poccun. B crarbe moaBeieHbl HTOIM MHOTOJIETHEN HHBEHTapu3aluu MxoB. Kputnduecku nposepe-
HBI coOcTBeHHBIE cOophI (1995-1998, 2016 rT.), Xpansmuecs B [epbapun Kapensckoro HaydHoro mneHTpa
PAH (PTZ). Beimn o6pabotans! nuunsie coopst 2010, 2012, 2017-2019 rr., 1 y4TeHBI JIATEPATypHBIE HC-
TouyHUKH. Ha ocHOBaHMM 0000IIECHNS BCETO AOCTYITHOTO MaTepHaia COCTABICH aHHOTHPOBAHHBIM CIUCOK
mxoB ['TI3K, nacuntsiBatommii 180 BunoB. 310 cocrasisier 70% ¢uopsr mxos Kyiitozepo-Jlekcozepckoro
¢uropuctuueckoro paiiona n 35% — Kapenun. Biiepsoie st gpiopsr mxoB I'TI3K npuBonsares 26 Bugos. 13
Hux mectb BUN0B (Campyliadelphus elodes, Racomitrium fasciculare, Didymodon rigidulus, Eurhynchium
angustirete, Grimmia elatior, Grimmia torquata) sBistroTcst HOBbIME 151 KyliTo3epo-Jlekcozepckoro ¢io-
pucTtuueckoro paifona. OOHapy>KeHbl HOBBIC MECTOHAXOXACHUS paHee M3BECTHBIX BUIOB. OmpeneseHsl
ocobennoctu uopsl MmxoB ['TI3K Ha 0CHOBE TAKCOHOMHMUYECKOTO ¥ 9KOJIOT0-IIEHOTHYECKOTO aHanu3a. bob-
IIMHCTBO BUAOB (75%) MIMPOKO pacrnpocTpaHEHO B IOA30HE ceBepHOW Tairu Kapemuu. BwisBneHo msate
BHJI0B, BHeceHHBIX B KpacHyto kaury Pecriyonuku Kapenus (2020 1.): Campyliadelphus elodes (3 VU), Eu-
rhynchium angustirete (3 VU), Neckera pennata (3 NT), Diobelonella palustris (= Dichodontium palustre)
(3 VU), Sphagnum auriculatum (3 VU). JIns nepBeix Tpex oxpansemsix BunoB I TI3K sBisercs cambiM ce-
BEPHBIM MECTOHAXOXKICHHUEM, a [UIst Diobelonella palustris — enMHCTBEHHBIM MECTOHaXOXJeHNEM B Kape-
suu. essats Bunos (Callicladium haldanianum (NT), Campyliadelphus elodes (NT), Dicranum spadiceum
(VU), Mnium lycopodioides (NT), Neckera pennata (VU), Schistostega pennata (VU), Sphagnum contortum
(NT), Sphagnum inundatum (EN), Sphagnum subnitens (NT)) Bkmtouensl B Kpacuslii cricok @uHISIHINT
(2019 1), cemb Bunos (Campyliadelphus elodes (NT), Fontinalis dalecarlica (NT), Helodium blandowii
(NT), Meesia triquetra (NT), Scorpidium scorpioides (NT), Splachnum ampullaceum (NT), Tomentypnum
nitens (NT)) Bkmatouens! B Kpacusrii cimcok EBpomns (2019 1). ITpoBeneno cpaBuenue ¢uopst mxoB ['TI3K ¢
TaKOBBIMU YETBIpEX NpUrpaHnuuHbix ceseporaexHeix OOIIT Esponeiickoit Poccun: 3anosennuk «IlacBuk»
(Mypmanckas 005acTh), HalMoHaIbHbIE Tapku «llaanaspeu» n «KaneBaabCKuily, IIIAHUPYEMBIN 3aKa3HUK
«Tynoc» (Bce Tpu — Kapemms).

KuaroueBsie cioBa: Buasl, Kpacuast kaura, oOpasern, 0cob6o oxpaHsemast IpupoaHasi TeppuTopus, Gpiopa

97


https://orcid.org/0000-0003-3195-1389

