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Abstract

Bryological investigations were carried out in central high-mountainous part of
Kuznetskiy Alatau (northern spur of Altai-Sayan mountain system). 254 moss species are
known now for the study area. The list of species and information about species frequency,
altitudinal distribution, habitat preferences and sporophyte production are given.

Ðåçþìå

Áðèîëîãè÷åñêèå îáñëåäîâàíèÿ ïðîâîäèëèñü â öåíòðàëüíîé âûñîêîãîðíîé ÷àñòè
Êóçíåöêîãî Àëàòàó – ñåâåðíîãî îòðîãà Àëòàå-Ñàÿíñêîé ãîðíîé ñèñòåìû. Íà îáñëåäîâàííîé
òåððèòîðèè âûÿâëåíî 254 âèäîâ ëèñòîñòåáåëüíûõ ìõîâ. Ïðèâîäèòñÿ ñïèñîê âèäîâ ñ
óêàçàíèåì âñòðå÷àåìîñòè, âûñîòíîãî è öåíîòè÷åñêîãî ðàñïðåäåëåíèÿ, õàðàêòåðíûõ
ìåñòîîáèòàíèé, à òàê æå èíôîðìàöèÿ î íàëè÷èè ñïîðîôèòîâ.

INTRODUCTION

Investigations on structure and ecology of
plant communities in high mountains of the
Kuznetskiy Alatau were started by a group of
Siberian botanists, on the permanent study area
“Chemodan Mountain”. Studying of the moss
component of plant communities is a part of
the program. There was a number of reasons for
the choice of the study area. First, the territory
is one of the most humid areas of the South
Siberia. Second, the sequence of mountain belts
here is well-expressed in a short altitude interval.
Then, there were never indigenous people on the
territory. Gold-diggers settles and stations
specialized on laying-in of medical plants were
not numerous and existed not for long. So, the
territory may be considered as almost intact.
Since 1989, due to the organization of the strictly
protected area (zapovednik) “Kuznetskiy
Alatau”, there is no human activity on the
territory.

The paper summarizes data on moss diversity
on the permanent study area “Chemodan
Mountain” and around it. In 1993 and 1994
N.N. Lashchinskiy, N.V. Demidenko and L.A.
Gorshkova collected mosses for geobotanic

releves in the area and kindly handed me the
collection. The numerous bryophyte data from
mire communities of Kuznetskiy Alatau were
collected and published by Lapshina &
Muldiyarov (1995, 2000), Muldiyarov &
lapshina (1996), and Volkova & Muldiyarov
(2000). The author carried out short-term
bryological works in 1994, 1998 and 2000. The
works were devoted to estimation of moss
component of some plant community types
(Pisarenko, 1996, 2000). The main aim of the
summer 2003 investigations was to complete the
study of moss species diversity. Doing this, the
author paid less attention to mire communities,
because they were already studied by E.Ya.
Muldiyarov, E.D. Lapshina and I.I.Volkova. The
collected material allows to make up the
annotated list of mosses of the central part of
Kuznetskiy Alatau.

STUDY AREA
The Kuznetskiy Alatau is the northwest part

of the Altai-Sayan mountainous country. It is
meridionally stretched within 53-56° N and
86-91o E limits. Kuznetskiy Alatau is a complex
system of rounded mountain massifs. It is
characterized by tier structure of the relief with

1 – Central Siberian Botanical Garden, Zolotodolinskaya 101, Novosibirsk 630090 Russia – Ðîññèÿ 630090 Íîâîñèáèðñê,
Çîëîòîäîëèíñêàÿ, 101, Öåíòðàëüíûé Ñèáèðñêèé áîòàíè÷åñêèé ñàä
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Fig 1. Study area. Big open circle intensively studied area near Chemodan Mt. Biological Station; solic circles –
points of short-term investigations; numerals (also listed below) – collecting localities of rarely found bryophytes. –
Ðèñ. 1. Ðàéîí èññëåäîâàíèé. Êîíòóð êðóãà – îñíîâíîé ðàéîí ðàáîò ñòàöèîíàðà «×åìîäàí»; çàëèòûå êðóãè – òî÷êè
êðàòêîâðåìåííûõ ìàðøðóòíûõ îáñëåäîâàíèé; öèôðàìè îáîçíà÷åíû òî÷êè ñáîðîâ åäèíè÷íî îòìå÷åííûõ âèäîâ:

Localities N Latitude–Longitude alt, m Ìåñòîíàõîæäåíèå

Barkhatnij ridge, nothern part 1 54°56'N-88°19'E 900-1100 õð. Áàðõàòíûé, ñåâåðíîå ïëå÷î.
Kija-valley, limestone outcrops 2 54°58'N-88°21'E 550 Äîëèíå ð.Êèÿ, îáíàæåíèÿ èçâåñòíÿêîâ
Kija-valley, upstream of Bezimiannij Creek 3 54°55'N-88°22'E 550 Äîëèíà ð.Êèÿ âûøå óñòüÿ ð. Áåçûìÿííûé
Kija-valley, upstream of Tunkas Creek 4 54°51'N-88°24'E 560 Äîëèíà ð.Êèÿ âûøå óñòüÿ ð. Òóíêàñ
N.Ters-valley, limestone outcrops 5 54°48'N-88°18'E 750 Äîëèíà ð.Í.Òåðñü, îáíàæåíèÿ èçâåñòíÿêîâ
N.Ters-valley, upstream of 6 54°46'N-088°22'E 790-820 Äîëèíà ð. Í. Òåðñü âûøå óñòüÿ
     B.Poludnevaja Creek     ð. Á. Ïîëóäíåâàÿ
B.Poludnevaja valley 7 54°44'N-88°18'E 820 äîëèíà ð.Á. Ïîëóäíåâàÿ
M.Zerkovnoje-lake surroundings 8 54°46'N-088°26'E 960-1155 îêð. îç. Ì.Öåðêîâíîå,
Chemodan Mountain, northern spurs 9 54°42'N-088°21'E 940-970 ñåâåðíûå îòðîãè ã. ×åìîäàí
Chemodan Mountain, upper part 10 54°41'N-088°23'E 1100-1350 âåðõíÿÿ ÷àñòü ã.×åìîäàí
Valley of Kedrovij Creek 11 54°41'N-088°23'E 950-1050 äîëèíà ð.Êåäðîâûé
Valleys of Krasnaja Rechka Creek 12 54°40'N-088°27'E 700-900 äîëèíà ð.Êðàñíàÿ Ðå÷êà è äîëèíû
     and it's right-hand tributaries      åå ïðàâûõ ïðèòîêîâ
'Saddle' between Stanovoj Ridge 13 54°39'N-088°26'E 1200 ñåäëîâèíà ìåæäó õð.Ñòàíîâîé è
    and Medved Mountain      ã.Ìåäâåäü
Upper course of Krivaja Creek 14 54°24'N-088°19'E 1225 âåðõîâüÿ ð.Êðèâàÿ
Upper course of Ch. Ijus 15 54°23'N-088°23'E 1250 âåðõîâüÿ ð. ×.Èþñ
B. Kanim Mountain, northern slope 16 54°18'N-088°29'E 1600 ã.Áîë.Êàíûì, ñåâåðíûé ñêëîí
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2-3 surfaces of peneplainization (Kashmenskaya,
Kazakevich, Shvareva, 1969). Macro-slopes are
asymmetric. The western macro-slope faced to
the Kuznetskaya depression is steep and formed
by a system of large ledges. The eastern macro-
slope is gently downed to the Minusinskaya
depression. Altitudes are 300-500 m in the
northern part of the range and about 2000 m in
its southern part. Rivers mainly belong to the
Ob River basin, except of the southeast part,
where they flow down in the Yenisei River basin.

The investigated area is located on the
western macro-slope in the central part of
Kuznetskiy Alatau. The main studies were done
in area of  about 300 sq. km. in upper courses of
rivers Kija, Niznaja Ters and right-hand
tributaries of Sredniaja Ters (Fig. 1). Two surfaces
of peneplainization could be distinguished. The
upper surface is represented by flatten mountain
tops (1448 m – mountain Medvezja, 1449 m –
Bolshaja Tzerkovnaja, 1357 m – Chemodan,
1347 m  – Pestraja and others). The lower
surface of peneplainization covers the most area.
It is represented by flat accumulative plains
and flat watersheds bounders on altitude about
900 m. Transition to the upper surface
characterized by sharp increasing of slope
steepness and an abundance of talus. The total
elevation interval from rivers level to the highest
peaks is about 600-700 m.

The territory has a complicated geological
structure. Various metamorphic rocks are broken
through by intrusions of different age and
different composition. The most widespread
rocks are gabbros, granodiorites, granites, gneisses,
serpentinites, argillaceous and crystalline slates,
aleurolites and limestones. On flat and slightly
inclined surfaces bedrocks are covered by
quaternary sediments. The bedrocks petrographic
structure determines a trend of the modern relief
development. Watersheds are mostly formed by
steady to weathering igneous and intrusive
rocks. River valleys and depressions are mainly
connected with shale or limestone thicknesses.

Climate data of Kuznetskiy Alatau are scarce.
Meteorological stations are not numerous and
located mainly on mountain foothills. In high
mountains there are only two meteorological
stations – “Nenastnaja” and “Goletz Podlun-
nij”. They are situated on the eastern macro-
slope, which has less precipitation, than western

one. Data of the meteorological stations and
data of episodic meteorological observations
(Shpin, 1980, Demidenko, 1999; unpublished
materials of N.N. Lashchinskiy & N.V.
Demidenko) allow to give only a rough
characteristic of climatic conditions for the
territory. An average annual temperature is
slightly below zero, about –1o C (Spravochnik...,
1969). Mean annual precipitation in different
data varies from 1200-1500 up to 3000-3500
mm. The snow cover lies up to 6-9 months per
year depending on altitude of a plot. Tempe-
rature- and moisture- conditions of various
elements of the relief considerably depend on
snow redistribution. So, in high mountains, at
flat tops the depth of snow is about 20-40 cm.
At the same time on altitudes 1100-1200 m, where
tall-herb meadows grow, the depth of snow is
almost 10 times more – about 190-200 cm. In
places with more than 150 cm snow thickness
soils do not freez during all winter; the
temperature on a soil surface is about +0.5–+1o

C. In forest belt maxim snow depth is about
80-100 cm.

VEGETATION

There are three mountain belts in the
vegetation of the territory: forest-belt, tall-herb
belt and tundra-belt.

Forest communities occupy the most part of
the area. There are only few tree species on the
territory. The only common tree species is Abies
sibirica. Pinus sibirica is moderately common:
it frequently presents in small abundance in
the forests of lower parts of the slopes, but
sometimes dominates on well-drained sites and
near the timberline. Betula alba s.l. constantly
presents in a small abundance; it forms
monodominant communities near the timberline
and in wet habitats with weakly flowing
moistening. Sorbus sibirica belongs to tree
species in these conditions; it constantly occurs
in forest communities. Picea obovata occurs
mainly in river valleys. Larix sibirica, Pinus
sylvestris, and Populus tremula are very rare
within the study area.

Forests of Abies sibirica have a rich tall
herbs layer. The herbs cover varies from 40 up
to 70% depending on density of the canopy.
Calamagrostis obtusata usually dominates in
the herb layer of Abies forests in lower parts of
the slopes. Very common are species cahracterisic
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for subalpine meadows (Aconitum septen-
trionale, Euphorbia lutescens, Lathyrus gmelinii,
Geranium albiflorum, Trollius asiaticus, Cirsium
helenioides, etc.). Cerastium pauciflorum,
Myosotis krylovii, Paris quadrifolia, Stellaria
bungeana, Viola biflora are widespread in the
second herb sub-layer. Ephemeroides synusia
includes: Anemonoides altaica, A.caerulea,
Corydalis bracteata, Erythronium sibiricum.
Fern-species are diverse: Athyrium filix-femina,
A. distentifolium, Dryopteris filix-mas, Dipla-
zium sibiricum, Gymnocarpium dryopteris,
Phegopteris connectilis. Oxalis acetosella,
Linnaea borealis, Trientalis europaea,
Vaccinium myrtillus occur on soil under close
tree canopy and on logs. Athyrium distenti-
folium becomes a dominant in herb layer in
upper part of slopes.

The moss cover in Abies forests varies from
30 to 80 % and is in negative correlation with
the herbage cover. On soil the moss cover is
formed by wefts of Brachythecium reflexum, B.
salebrosum, B.oedipodium, B.starkei, Cirri-
phyllum piliferum, Hylocomiastrum pyrenaicum,
Rhytidiadelphus subpinnatus, often with
admixture of Hylocomiastrum umbratum and
Brachythecium ornellatum. Turfs of Mnium
spinosum are common in more moist habitats. In
shaded sites with poor or absent forest litter
Plagiothecium denticulatum and P. laetum
expand. Hylocomium splendens, Pleurozium
schreberi, Ptilium crista-castrensis also occur on
forest litter, but they are rather more abundant
on old-age fallen logs. Epiphytic vegetation is
practically absent. Mosses do not rise more than
20-30 cm above the ground on trunks of
coniferous trees. These trunk bases are inhabited
by few non-specific species, Brachythecium
reflexum being the most common. Only on Sorbus
trunks mosses grow up to heights of two and
more meters above the ground: Orthotrichum
speciosum, O. obtusifolium, Ulota rehmannii.

The forest usually does not exceed 1100 m
and this limit is called here “timberline”. Timber-
line in used hire in sense different from tree-
line: scattered groups of Abies, Pinus sibirica,
Betula alba var. tortuosa (twisted birch) and
thickets of dwarf Abies  (“trees-in-skirts”) occur
at places above this elevation, but very rare.

At 1100-1250 m tall-herb communities
prevail and occupy here all diversity of habitats

from well-drained sites on stony soils of
prominent relief elements to wet sites on loamy
soils in depressions. In the forest-belt the
meadows also occur, but they take small areas;
they grow at periphery of mires and  among
forest massifs; occur on well-developed flood
plains. The detailed characteristic of tall-herb
meadows of the territory was made by
Latchinskiy & Gorshkova (1995) and Latchin-
skiy (1996). In most cases these communities
are polydominant. The most abundant species
are Calamagrostis langsdorfii, Veratrum
lobelianum, Carex altaica, Rhaponticum
carthamoides, Saussurea latifolia, Cirsium
heterophyllum, Euphorbia lutescens, Aconitum
septentrionale, Geranium albiflorum. In the
second sublayer Geranium albiflorum, Viola
biflora, Rumex alpestris, Poa insignis, Bistorta
major etc. are common. On soil and forest litter
under the canopy of tall-herb meadows mosses
grow by separate mostly monospecific groups.
However their abundance may be significant.
Brachythecium velutinum is the most constant
and abundant species. Brachythecium reflexum,
Mnium spinosum, Rhodobryum roseum,
Fissidens bryoides are common.

High-mountainous tundras and nival
communities occupy relatively small areas; they
occur mainly on flat tops of the upper surface
of peneplainization. The high-mountain tundras
are presented by small isolated areas, and they
are rather diverse. The most constant and
common species of vascular plants in tundra
communities are Betula rotundifolia, Juniperus
sibirica, Vaccinium myrtillus, Dryas octopetala,
Empetrum nigrum, Hierochloe alpina, Festuca
ovina, Luzula sibirica, Bistorta vivipara; of
mosses –  Hylocomium splendens, Dicranum
spadiceum, Aulacomnium turgidum, Rhytidium
rugosum, Polytrichum piliferum, Pleurozium
schreberi. Near permanent snow beds occur
Kiaeria starkei, Polytrichum sexangulare,
Pohlia drummondii, usually forming close
carpets up to several tens square meters.

Mires are represented in all mountain belts
and are very diverse. Smooth forms of relief, a
huge amount of precipitation and  a cold  climate
promote mires development. Lapshina &
Muldiyarov (1995, 2000), Muldiyarov &
lapshina (1996), and Volkova & Muldiyarov
(2000) published  detailed  description of mires
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of Kuznetskiy Alatau.According to position in
the relief these scientists distinguish eigth types
of mires. In forest-belt and in lower parts of
tall-herb belt they distinguish: mires of large
intermountain depressions, mires of river valleys,
mires on bottoms of hillsides, mires of inter-
mountain saddles, mires of gullies of mountain
slopes; in tall-herb belt and in tundra-belt:
mires of mountain terraces, mires of concave
slopes, mires of plateaus.

Rocky substrata are widespread on the
territory. In high-mountains rock fields occupy
vast areas. Channels and banks of streams are
often but not always rocky. Boulders occur
everywhere on slopes of the mountains. Large rock
outcrops are not too often; they are located
mainly in the river valleys, on the mountain peaks
and on the abrupt slopes. Vegetation of rocky
plots varies in dependence of a slope inclination
and conditions of moistening and sunlight. Old
rock fields are usually covered by shrublets of
Betula rotundifolia, Juni perus sibirica,
Pentaphylloides fruticosa, Salix glauca. Among
mosses, Racomitrium sudeticum, Lescuraea
saxicola, Hylocomiastrum pyrenaicum, Dicrano-
weisia crispula are common on rocks in a wide
spectrum of ecological conditions. On rocks in
and  near water, Fontinalis anti pyretica,
Schistidium rivulare, Brachythecium rivulare
and Hygrohypnum ochraceum often occur.

LIST OF SPECIES
Specimens are in the herbarium of the

laboratory of Population Ecology of Plants,
Central Siberian Botanical Garden, in
Novosibirsk. For each species occurrence is
shown: Un – the species collected only once;
Rar – collected 2-5 times; Spar – recorded 6-
15 times; Com – 16-25; Wid – more than 25
records. For species that were collected not more
than three times, collecting points according to
Fig. 1 are given in square brackets. Then a
characteristic of habitats is given. The presence
of the sample with sporophyte in herbarium is
marked by S+. All species that were recorded
by Muldiyarov, Lapshina and Volkova have the
corresponding citation.

Abietinella abietina (Hedw.) Fleisch. – Spar. – on
dry rocks in cracks and on soil covered surfaces;
also on detritus spots in tundra. S-.

Amblystegium serpens (Hedw.) B.S.G. – Rar. – in
lower part of forest belt only, on rotten logs; once

– on soil that covered flat boulder; in small
quantities. S+.

A. varium (Hedw.) Lindb. – Rar. – on rotten logs
in forests; also reported on Betula trunks in
twisted birch stands and in mires of forest-belt
(Volkova, Muldiyarov, 2000). S-.

Amphidium lapponicum (Hedw.) Schimp. – Rar. –
on rock outcrops on vertical faces and under
overhangs, in shade. S+.

Anacamptodon latidens (Besch.) Broth. – Un. –
on Betula trunk in Abies forests with dominance
of Athyrium distentifolium; alt. 940 m. [9];
determined by Ignatov. S+.

Andreaea rupestris Hedw. – Cm. – on rocky
substrates: on surfaces and in cracks of rock
outcrops, on rock-fields and on separate boulders;
most abundant above 1000 m alt. Some specimens
have tall papillae on dorsal leaf surface and can be
identified as A. rupestris Hedw. var. papillosa
(Lindb.) Podp. S+.

Anomodon longifolius (Brid.) Hartm. – Rar. – on
shaded rocks: on boulderes under closed canopy
of tall-herb meadows and in recesses of rocks; at
700-1000 m alt. S-.

A. rugelii (C.Muell.) Keissl. – Spar. –  on wet
shaded rocks: on boulderes and small rock fields
under canopy of tall-herb meadows, at 900-1200
m alt.; once also on moist boulder in closed Abies
forest; some specimens checked by Ignatov. S-.

Atrichum flavisetum Mitt. – Spar. – on bare soil:
along roads, on ground at roots of fallen trees, on
fine soil among rocks and on stream banks,
sometimes on rotten wood; only in forest belt. S+.

Aulacomnium palustre (Hedw.) Schwaegr. – Com.
– all over profile in different types of wet habitats;
the most constant on ridges of ridge-hollow bogs
of intermountain depressions, in small abundance;
little bit less often grows in different bogs in tall-
herb belt (Muldiyarov, Lapshina, 1996). S-.

A. turgidum (Wahlenb.) Schwaegr. – Cm. – only
above timberline: common in ground cover in
different tundras (bushy, spotty, boggy ets.) and in
bogs of tundra belt (Muldiyarov, Lapshina, 1996),
rarely occurs in open tree stands on rocky ground.
S+.

Bartramia ithyphylla Brid. – Spar. – on fine soil
among rocks on rocky fields, in cracks and crevices
of rocky outcrops; mainly above timberline. S+.

Bartramia pomiformis Hedw. – Un. – on fine soil
in cracks and crevices of limestone outcrops, 750
m alt. [5]. S+.

Brachythecium cirrosum (Schwaegr.) Schimp. (=
Cirriphyllum cirrosum (Schwaegr.) Grout) –  Un.
– on fine soil in cracks and crevices of limestone
outcrops, 750 m alt. [5]. S-.

B. erythrorrhison B.S.G. ssp. asiaticum Ignatov –
Wid. – all over profile. Common and abundant in
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Abies forests with dominance of Calamagrostis
obtusata or Athyrium distentifolium in herb layer;
here it grows on logs and forest litter. Occurs in
moss cover in open tree stands, on ground and
litter on tall-herb meadows, on fine soil on taluses
and rock outcrops. Also reported for forest island
in big bog system «Krestovskije»; in Sphagnum-
turf (Volkova, Muldiyarov, 2000). S-.

B. oedipodium (Mitt.) Jaeg. –  Spar. –  in Abies
forests, on logs and litter, in small abundance. Also
reported for community with dominance of Betula
tortousa, Carex altaica, Veratrun lobelianum in
big bog system «Krestovskije» (Volkova, Muldi-
yarov, 2000). S+.

B. ornellatum (Mol.) Vent.et Bott. – Cm. – in Abies
forests on logs and litter; sometimes codominate
in moss cover. Several times collected on soil under
canopy of tall-herb communities; all collections
below 1100 m. S+.

B. plumosum (Hedw.) B.S.G. – Rar. –  in cracks of
rock outcrops, alt. 1155 m and 1050 m [8; 11]. S+.

B. populeum (Hedw.) B.S.G. – Spar. – occurs on
rocks under closed canopy of tall-herb meadows,
on wet shady rock outcrops, in recesses in taluses;
mainly in forest belt. Reported also for ridges of
complex ridge-hollow bogs bogs (Muldiyarov &
Lapshina, 1996). S+.

B. reflexum (Starke) B.S.G. – Wid. – the most
common and abundant species of Brachythecium.
It is constant and often codominates in moss cover
in Abies forests on soil, forest litter, fallen logs
and at base of tree trunks. Common also on soil
and litter in tall-herb meadows, in moss cover of
open Abies and Pinus sibirica stands, and in open
twisted birch stands. Occurs in recesses on rock
fields, on fine soil in cracks and crevices of rock
outcrops. Reported also for bogs of gullies of
mountain slopes (Muldiyarov, Lapshina, 1996). The
species is represented by two forms: with apressed
and with squarrose leaves. S+.

B. rivulare B.S.G. – Com. – all over profile in wet
habitats – on stream and river banks on moist
and flooded sites; on temporary floods on meadows.
Reported also for bogs of gullies of mountain slopes
(Muldiyarov & Lapshina, 1996). S-.

B. rotaeanum De Not. – Rar. – on fallen logs in
Abies forest and on fine soil in cracks and crevices
of limestone outcrops [1; 5]. S-.

B. salebrosum (Web. et Mohr) B.S.G. – Wid. – in
forests and open tree stands on forest litter, logs
and base of trees trunks; sometimes in small
abundance grows on soil, litter and rocks under
canopy of tall-herb communities; occurs on fine
soil in crevices of rock outcrops and in recesses on
taluses. S+.

B. starkei (Brid.) B.S.G. – Spar. – in Abies forests
on litter and logs, sometimes in small abundance

on soil and litter under canopy of tall-herb
communities. S+.

B. velutinum (Hedw.) B.S.G. – Com. – common
and often abundant on soil and litter under canopy
of tall-herb communities; occurs on fine soil in
recesses on taluses and in cracks and crevices of
rock outcrops; sometimes grows on litter and logs
in Abies forests. S+.

Bryoerythrophyllum recurvirostrum (Hedw.) Chen
– Rar. – on fine soil in cracks of rock outcrops;
occasionally in forests on rotten wood. S+.

Bryum argenteum Hedw. – Rar. – in sites with
disturbed soil cover: along roads, on ground on roots
of fallen trees; also on fine soil among rocks. S-.

B. bimum (Schreb.) Turn. – reported by Volkova
& Muldiyarov (2000): one record on small mire
on Stanovoj ridge; in community with dominance
of Carex altaica, Veratrum lobelianum, Betula
rotundifolia and Salix spp. S-.

B. capillare Hedw. – Rar. – on fine soil in cracks of
boulders under canopy of tall-herb communities. S-.

B. elegans Nees ex Brid. – Spar. – on fine soil on
rocks, in cracks of rock outcrops, in recesses on
rock fields. S-.

B. laevifilum Syed – Un. – on peat outcrop on
bank of N.Ters River, alt. 790 m. [6]. S-.

B. pallescens Schleich. ex Schwaegr. – reported by
Volkova & Muldiyarov (2000): one record on
small mire on Stanovoj ridge; in community with
dominance of Carex altaica, Schultzia crinita and
bryophytes.

B. pseudotriquetrum (Hedw.) Gaertn. et al. – Com.
– all over profile in wet eutrophic habitats.
Common on boggy banks of streams and rivers,
along of temporary floods on tall-herb meadows,
in hollows in wet valley forests. Common and
abundant on mires of tall-herb belt, occurs on mires
of gullies of mountain slopes (Muldiyarov &
Lapshina, 1996). S+.

B. schleicheri Schwaegr. – Un. – between rocks
along small river, alt. 820m [7]. S-.

B. weigelii Spreng. – Spar. – on mires on the basis
of hillsides and near to rives channels; in commu-
nities with dominance of Salix and Carex species;
also in boggy forests in river valleys. S-.

Callicladium haldanianum (Grev.) Crum – Rar. –
in lower part of forest belt only (alt 650-700m),
in herbaceous Abies forests, on logs and on Sorbus
sibirica trunks. S+.

Calliergon cordifolium (Hedw.) Kindb. – Spar. –
in wet eutrophic habitats – in hollows in swamp
forests in river valleys, on flat rivers banks, in wet
crook-stem birch forests. Sometimes abundant in
bogs of gullies of mountain slopes (Muldiyarov &
Lapshina, 1996). Never found above 1100 m. S-.

C. giganteum (Schimp.) Kindb. – reported by Volkova
& Muldiyarov (2000): one record in forest belt, on
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bog «Startovij» in a valley of tributary stream of
Kija river, in community with dominance of
Equisetum spp., Carex limosa and bryophytes. S-.

C. stramineum (Brid.) Kindb. – Wid. – all over
profile in wet habitats. The most constant and often
abundant on mires on bottoms of hillsides
(Muldiyarov, Lapshina, 1996). Also common in
other types of mires both in forest-belt and tall-
herb belt; occurs in wet twisted birch stands, in
swampy meadows, in nival communities. S-.

Campylium chrysophyllum (Brid.) J.Lange – Spar.
– on soil and litter under canopy of tall-herb
meadows and on sedge glades (C.altaica) in
twisted birch stands; on soil between fern bunches
in Abies forests with dominance of Athyrium
distentifolium. S+.

C. halleri (Hedw.) Lindb. – Un.  – on fine soil in
cracks and crevices of limestone outcrops, alt. 600
m. [2]. S-.

C. polygamum (B.S.G.) C.Jens. – Spar. – occurs
both in forest and in tall-herb belts: in mires on
the basis of hillsides, in swampy crook-stem birch
forests, in grassy mires (Volkova & Muldiyarov,
2000). Also recorded in swampy forests in valleys
and on soil in tall-herb meadows. S-.

C. protensum (Brid.) Kindb. – Spar. – common and
sometimes abundant in mires in tall-herb belts;
more rarely in mires of gullies of mountain slopes
(Muldiyarov & Lapshina, 1996). S-.

C. radicale (P.Beauv.) Grout – Spar. – in small
abundance occurs in bogs of gullies of mountain
slopes (Muldiyarov & Lapshina, 1996); in moss
cover in wet twisted birch stands. S-.

C. sommerfeltii (Myr.) J.Lange – Rar. – on rotten
wood in grassy Abies forests with of Pinus sibirica.
Was not collected above 800 m. S+.

C. stellatum (Hedw.) C.Jens. – Rar. – in forest belt
only: on rocks, cobbles, alluvium, sometimes on covered
alluvium logs along rivers and streams banks. S-.

Ceratodon purpureus (Hedw.) Brid. – Cm. – all
over profile: in forests (including swampy forests
and open tree stands) on rotten wood; on fine soil
between rocks and in recesses on taluses,  in cracks
and crevices of rock outcrops; on soil in tall-herb
meadows and tundras; in disturbed places along
of paths and near huts. S+.

Cirriphyllum piliferum (Hedw.) Grout –  Spar. –
in Abies forests on soil and logs, sometimes on
soil under canopy of tall-herb communities; also
on fine soil in cracks of small rock outcrops. S-.

Climacium dendroides (Hedw.) Web. et Mohr –
Rar. – on soil and forest litter in wet forests in
river valleys. S-.

Cratoneuron filicinum (Hedw.) Spruce – Rar. –
in eutrophic habitats with flowing water, along
small river and stream banks in forest-belt. S-.

Cynodontium polycarpon (Hedw.) Schimp. – Rar.

– only two specimens from the same locality: on
fine soil in cracks of rocks near small lake and on
rock outcrops [8]. S+.

C. strumiferum (Hedw.) Lindb. – Rar. – on fine soil
in cracks of rocks and rock outcrops in forest-belt
and on fine soil on stony spots in tundras. S+.

C. tenellum (B.S.G.) Limpr. – Rar. – only two
samples from the same point: on fine soil  in cracks
of rocks and on rock outcrops; in forest-belt [8].
S+.

Cyrtomnium hymenophylloides (Hueb.) Nyh. ex
T.Kop. – Rar. – on fine soil in shaded cracks and
crevices of rock outcrops (twice – on limestones).
S-.

Desmatodon latifolius (Hedw.) Brid. (= Tortula
euryphylla Zander) – Rar. – on soil in Dryas tundras
and on fine soil on ledges of dry rock outcrops on
steep bushy slope in forest-belt [10;  12]. S+.

Dichelyma falcatum (Hedw.) Myr. – Un. – on bank
of small lake, on rocks with flowing water, alt.
940m. [8]. S-.

Dichodontium pellucidum (Hedw.) Schimp. – Spar. –
on rocks, cobbles, alluvium along of river and stream
banks; mainly in forest belt, up to 1200 m. S+.

Dicranella cerviculata (Hedw.) Schimp. – Un. –
low cliff bank of  N.Ters River, on vertical wall
of peat outcrops, alt. 790 m. [6]. S+.

D. heteromalla (Hedw.) Schimp. – Rar. – on bare
soil in forests with dominance of  Abies sibirica
and Pinus sibirica; also on bare soil along stream
banks. S+.

D. rufescens (Dicks.) Schimp. – Rar. – in forest-
belt in sites with disturbed soil cover: along roads
and stream banks. S+.

D. varia (Hedw.) Schimp. – reported by Volkova
& Muldiyarov (2000): one record on mire-system
«Krestovskije», in open tree stands from  Betula
alba var. tortuosa and Abies sibirica; on peat
outcrops.

Dicranodontium denudatum (Brid.) Britt.  – Rar.
– in lower part of forest belt only, in valley grassy
conifers forests (with dominance of Abies sibirica,
Pinus sibirica or Picea obovata in tree layer), on
rotten wood. S-.

Dicranoweisia crispula (Hedw.) Milde – Com. –
on taluses, rock outcrops and boulders; in crakes
and directly on rock surface; mostly in exposed
sites above timberline. S+.

Dicranum bergeri Bland. ex Hoppe – Rar. – mainly
above timberline: in moss cover of mossy Betula
rotundifolia shrublets and thickets of dwarf Abies
“trees-in-skirts”. S-.

D. bonjeanii De Not. – Spar. – in bogs of tundra-
belt (Muldiyarov & Lapshina, 1996), in bushy
tundras; also collected in Dryas and lichen
tundras and once – on rotten wood in Abies forest
near timberline. S-.
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D. brevifolim (Lindb.) Lindb. – Rar. – few
collections in different habitats at altitudes from
700 to 1300 m: on rotten wood in Abies forest; on
fine soil near rock on tall-herb meadow; in moss
cover in Betula rotundifolia shrublets. S-.

D. cf. laevidens Williams – Un. – one sample was
preliminary attribute to the species due to tubular
leaves and elongated incrassate porose leaf cells
(Nyholm, 1986). On soil in tundra community with
dominance of Festuca ovina and Empetrum nigrum,
alt. 1200 m.  [10]. S-.

D. elongatum Schleich. ex Schwaegr. – Rar. –  in
tundra-belt only: in moss cover of bushy tundras
and in community with dominance of Anemon-
astrum crinitum and lichens; also on fine soil in
recesses on taluses. S-.

D. flexicaule Brid. (= D. congestum Brid.) – Spar.
– in forest belt occurs in mires on the basis of
hillsides on rotten wood and bases of tree trunks
(Volkova & Muldiyarov, 2000); occasionally grows
on ledges of bedrocks. In the same habitats occurs
in open tree stands. Above timberline occurs in moss
cover in Betula rotundifolia shrublets and in
different tundra-communities; on fine soil in
recesses on taluses. S+.

D. fragilifolium Lindb. – Rar. – in forest belt only;
in Abies forests on rotten wood and bases of tree
trunks. S-.

D. fuscescens Turn. – Com. – mainly in forest belt:
common in different forests on rotten wood and
bases of tree trunks; also in scattered tree stands,
and once on fine soil on ledges of rock outcrops
near timberline. S+.

D. majus Sm. – Rar. – in recesses on taluses, on
rotten wood in grassy forest with Abies sibirica,
Pinus sibirica and Picea obovata in tree layer.
Volkova & Muldiyarov (2000) reported this
species for mire systems in the bases of hillsides, in
boggy forests on litter and rotten wood. S-.

D. cf. polysetum Sw. – Rar. – only 4 specimens
found in moss cover of tundra communities. The
plants were under-developed, thus distinguishing
features from D.scoparium and D.bonjeanii were
not very clearly observed.  S-.

D. scoparium Hedw. – Wid. – all over profile. The
most common and abundant species of Dicranum.
Common in forests on logs and bases of tree trunks,
sometimes on forest litter. Also grows on soil
covered rocks in shaded to exposed sites, in cracks
of rock outcrops; occasionally in moss cover in
tundras, Betula rotundifolia shrublets and nival
communities. In small abundance occurs on ridges
of ridge-hollow mires of intermountain depressions
(Muldiyarov & Lapshina, 1996). S+.

D. spadiceum Zett. – Com. – the most common
above timberline – in moss cover in tundras and
Betula rotundifolia shrublets; on fine soil between

rocks and in recesses on rock fields; occasionally
occurs on logs in forests and open tree stands. S-.

Didymodon rigidulus Hedw. – Rar.  – on fine soil in
cracks and crevices of limestone outcrops [2, 5]. S-.

Distichium capillaceum (Hedw.) B.S.G. – Spar. –
all over profile on fine soil in recesses taluses, in
cracks of rock outcrops and on ground in bases
of cliffs. S+.

Ditrichum cylindricum (Hedw.) Grout – Un. – in
sites with disturbed soil cover along a road, alt.
950 m. [9]. S-.

D. flexicaule (Schwaegr.) Hampe – Spar. – on fine
soil in cracks and crevices of limestone outcrops;
occasionally on rotten wood in forests. S+.

D. heteromallum (Hedw.) Britt. – Un. – on fine
soil in cracks and crevices of limestone outcrops,
alt. 600 m. [2]. S-.

Drepanocladus aduncus (Hedw.) Warnst. – Spar.
– on mires on bottoms of hillsides and on mires
of tall-herb belt, in habitats with periodical
moistening (Muldiyarov & Lapshina, 1996).
Occasionally in other wet eutrophic habitats –
on swampy stream banks and in sites of temporary
water flows on slopes. S-.

Encalypta procera Bruch – Rar. – on fine soil in
cracks and crevices of limestone outcrops [2; 5];
in both points in abundance. S-.

E. rhaptocarpa Schwaegr. – Un. – on fine soil in
cracks of limestone outcrops, alt. 750 m [5]. S+.
(Sporophyte of the sample have well-developed
peristom.)

Entodon concinnus (De Not.) Par. – Un. – on fine
soil on ledges of dry rock outcrops on steep bushy
slope, alt. 900 m. [12]. S-.

Eurhynchium hians (Hedw.) Sande Lac. – Rar. –
on soil under canopy of tall-herb communities and
in cracks of rock outcrops, all collections are from
narrow altitudinal interval, 1000-1100 m. S-.

E. pulchellum (Hedw.) Jenn. – Rar. – on soil in
Abies forests. S+.

Fissidens adianthoides Hedw. – Spar. – on moist
rocks near streams and waterfalls; the highest
collecting point is at 1100 m. S+.

F. bryoides Hedw. – Com. – in forest- and
subalpine- belts; common on soil under canopy of
tall-herb communities; occurs in crevices of rock
outcrops and in recesses on taluses, on bare soil
along stream banks. S+.

F. osmundoides Hedw. – Rar. – in forest and tall-
herb belts in wet habitats on fine soil and rock
surfaces near streams and waterfalls; occasionally
on partly flooded logs. S-.

F. taxifolius Hedw. – Rar. – mainly in forest-belt;
on soil under canopy of tall-herb meadows. S-.

Fontinalis antipyretica Hedw. –  Spar. –  common on
rocks, occasionally on flooded wood in water of streams
and rivers; never collected above timberline. S+.
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Grimmia alpestris (Web.et Mohr.) Schleich.ex Nees
– Rar. – on ledges of rock outcrops and on surface
of boulderes; from upper part of forest-belt to
tundra-belt. S-.

G. anomala Hampe ex Schimp. – Rar. – on rocks in
tall-herb meadow and in cracks of rock outcrops;
all collections are from 800-1050 m alt.  S-.

G. caespiticia (Brid.) Jur. – Rar. – some samples
from the same point: on surface of boulders not far
from snow patch in small circus in the upper course
of Chernij Ijus River [15]. S-.

G. elatior Bruch ex Bals. et De Not. – Rar. – in
cracks of rock outcrops near timberline, in partly
shaded habitats [1; 10]. S+.

G. incurva Schwaegr. – Spar. – on rock fields and
rock outcrops above timberline; abundant both in
more or less protected habitats (in this case the
plants have typical for the species appearance),
and in exposed sunny sites (in this case the plants
are in suppressed form, as it is described by Ignatov
& Ñao Tong (1994): with straight short leaves
without hair-point). S+.

G. londirostris Hook. (=G. affinis Hoppe et Hornsch.)
– Spar. – all over profile on rock fields, rock outcrops
and separate boulders; mainly in exposed sunny
habitats. S+.

G. muehlenbeckii Schimp. – Rar.  – on rock fields,
rock outcrops and separate boulders, from 800 to
1300 m alt. S-.

G. reflexidens Muell. (=G. sessitana De Not.) –
Spar. – on wet rock fields and rock outcrops above
timberline, in exposed sunny habitats. S+.

Gymnostomum aeruginosum Sm. – Rar. – on fine soil
in shaded crevices of limestone outcrops [2; 5]. S-.

Hamatocaulis vernicosus (Mitt.) Hedenaes –
reported by Volkova & Muldiyarov (2000): one
record in mires of intermountain depressions, in
swamps with periodical moistening.

Haplocladium angustifolium (Hampe et C.Muell.)
Broth. – Un. – in herbaceous Abies forest, on
Sorbus sibirica trunk, in small abundance, alt. 900
m. [1]. S-.

Hedwigia ciliata (Hedw.) Beauv. – Rar. – only 2
collections from dry rock outcrops in forest-belt,
in exposed sunny habitats [1; 12]. S+.

Herzogiella striatella (Brid.) Z. Iwats. – Un. – one
collection is preliminary attributed to the species.
It has clear decurrently leaves and serrulate leaf
margins; stem in low part with bunches of papillose
rhizoids; median lamina cells 40-50 x 7-8 ì; basal
cells porose, in leaf corners small group of inflated
cells; capsule inclinated, furrowed when dry.  On
fine soil on ledges of dry rock outcrops, in partly
shaded habitats, alt 940 m. [8]. S+.

Hygrohypnum duriusculum (De Not.) Jamieson –
Spar. – on rocks in water of streams and small
rivers. S+.

H. luridum (Hedw.) Jenn. – Rar. – on rocks in
water of streams and small rivers. S+.

H. ochraceum (Turn. ex Wils.) Loeske – Spar. – on
rocks in water of streams and small rivers. S-.

Hylocomiastrum pyrenaicum (Spruce) Fleisch. –
Wid. – all over profile. Common in forests and
open tree stands on forest litter and on logs; grows
on fine soil in cracks of rock outcrops and in
recesses on rock fields, on separate more or less
shaded boulders; occasionally also on ridges of
ridge-hollow mires of intermountain depressions
and in mires of gullies of mountain slopes
(Muldiyarov & Lapshina, 1996). S-.

H. umbratum (Hedw.) Fleisch. – Com. – on litter
in grassy Abies forests; in upper part of forest-
belt often codominate in ground cover of Abies
forests with Athyrium distentifolium in herb layer.
Recorded on fine soil on wet shady rock outcrops.
In small abundance occurs on forested sites of
bog massifs in the bases of hillsides – on litter
and base of tree trunks (Volkova, Muldiyarov,
2000). Always below 1100 m alt. S-.

Hylocomium splendens (Hedw.) B.S.G. – Com. –
common, but not abundant on rotten wood in
forests (where it is absent on litter); occasionally
grows on fine soil on upper surfaces of dry rock
outcrops and boulders all over profile; abundant
in tundra communities. Reported also for drainage
habitats in bogs of tundra-belt (Muldiyarov &
Lapshina, 1996). S-.

Hypnum cupressiforme Hedw. – Spar. – mainly in
forest and tall-herb belts. On fine soil on ledges
and cracks of rock outcrops; occasionally on logs
and bases of tree trunks in forests. S-.

H. fauriei Card. – Rar. – in lower part of forest
belt only, in valley grassy conifers forests (with
dominance of  Abies sibirica, Pinus sibirica or
Picea obovata in tree layer), on rotten wood. S+.

H. lindbergii Mitt. (= Calliergonella lindbergii
(Mitt.) Hedenaes) – Spar. – on soil and alluvium
along of streams and rivers banks; occurs on soil
in wet valley forests. S-.

H. pallescens (Hedw.) P.Beauv. – Rar. – in forests
on logs and on Sorbus and Betula trunks; in the
same habitats recorded in mire systems in valleys
and in the basis of hillsides in forest belt (Volkova
& Muldiyarov, 2000). S+.

H. plicatulum (Lindb.) Jaeg. – Rar. – all over profile
on fine soil in cracks of rock outcrops; also on
logs in Abies forests. S-.

H. recurvatum (Lindb. et H.Arnell) Kindb. – Rar.
– two collections on fine soil in cracks of limestone
outcrops [2; 5]. S+.

Isopterygiopsis pulchella (Hedw.) Iwats. – Spar. –
on rotten wood in forests; on fine soil in cracks of
rock outcrops and in recesses on taluses; all over
profile. S+.
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Iwatsukiella leucotricha (Mitt.) Buck et Crum –
Rar. – some collections in different habitats: in
Dicranum-tufts in tundra, on Sorbus trunk near
timberline, on fine soil in cracks of rock outcrops;
in small abundance [9; 13]. S-.

Kiaeria blyttii (Schimp.) Broth. – Rar. – on fine
soil between rocks and in recesses on taluses above
timberline. S+.

K. falcata (Hedw.) Hag. – Rar. – only threes
specimens were attribute to the species with
confidence: the plants have regularly falcate-
secund leaves and median lamina cells are clearly
papillose; on fine soil between rocks above
timberline; two from the samples were collected
not far from snow patches which are existing all
year around [10; 14]. S+.

K. starkei (Web.et Mohr) Hag. – Spar. – common
and abundant above timberline near snow patches
and in places with long-staying snow. In the
habitats it forms spacious turfs to several dozens
sq.m. In tall-herb belt also occurs on mires with
distinctly periodical moistening (Muldiyarov &
Lapshina, 1996). S+.

Leptodictyum humile (P.Beauv.) Ochyra – reported
by Volkova & Muldiyarov (2000): one record in
forest belt, on bog massif «Startovij» in a valley
of tributary stream of river Kija, in willow stand
with dominance of Carex spp.

Lescuraea mutabilis – reported Volkova & Muldi-
yarov, 2000): one record in forest belt, on bog massif
«Domashnee», on bases of tree trunks. The report
seems to be doubtful, basing on old broad concept
of L.mutabilis: in narrow sense L.mutabilis is
epiphyte species with more southern distribution.

L. saxicola (B.S.G.) Milde – Wid. – one of the
most common and abundant epiliths; common on
rocky substrates in different conditions: on rock
outcrops, in recesses on rock fields, on boulders in
forests and on tall-herb meadows, in nival
communities; in forest belt sometimes occurs on
logs and on Sorbus sibirica trunks. S+.

Leskea polycarpa Hedw. – Rar. – in valley forests on
Salix and Sorbus trunks, occasionally on logs. S+.

Leskeella nervosa (Brid.) Loeske – Spar. – in forest-
and subalpine- belts rather common on rock
outcrops and on rocks under canopy of tall-herb
communities; rarely occurs in forests on logs and
on Sorbus and Abies trunks. S-.

Limprichtia cossonii (Schimp.) Anderson et al. –
Rar. – reported by Muldiyarov & Lapshina
(1996): one record in mire at the base of hillsides.

L. revolvens (Sw.) Loeske – reported by Volkova
& Muldiyarov (2000): in moss cover on mires in
river valleys and in the basis of hillsides; in
communities with dominance of Carex altaica,
Schultzia crinita, Baeotryon cespitosum and
Sphagnum and Hypnum-mosses, “not rare”.

Meesia triquetra (Richter.) Aongstr. – reported
by Volkova & Muldiyarov (2000): one record on
mire-system «Krestovskije», in open tree stand with
dominance of Betula alba var. tortuosa and Abies
sibirica; on decayed wood. S-.

Mnium lycopodioides Schwaegr. – Rar. – two
collections from forest-belt: on fine soil in shaded
crevices of rock outcrops, alt. 1155 m.; on rotten
wood in valley Abies and Picea herbaceous forest,
alt. 650 m.  [4; 8]. S-.

M. spinosum (Voit) Schwaegr. – Wid. – the most
common and abundant species of Mniaceae.
Widespread in forest and tall-herb belts: in forests
on litter and logs; on soil and in the bases of
rocks under canopy of tall-herb communities;
occurs in crevices of rock outcrops. The highest
collecting point is 1150 m. S+.

M. spinulosum B.S.G. – Un. – on rotten wood in
Abies forest, alt. 650 m [4]. S+.

M. stellare Hedw. – Rar. – in shaded habitats on soil
in forests and on fine soil in crevices of rock outcrops
and taluses; in altitude interval 600-1250 m. S-.

M. thomsonii Schimp. – Rar. – on fine soil in shaded
crevices of limestone outcrops, alt. 600 and 750 m.
[2, 5]. S-.

Myurella julacea (Schwaegr.) B.S.G. – Un. – on
fine soil in wet shaded crevices and recesses of
limestone outcrops, alt. 750 m. [5]. S-.

M. sibirica (C.Muell.) Reim. – Rar. – on fine soil
in wet shaded crevices and recesses of limestone
outcrops, alt. 600 and 750 m. [2, 5]. S-.

M. tenerima (Brid.) Lindb. – Un. – on fine soil in
wet shaded crevices and recesses of limestone
outcrops, alt. 750 m.  [5]. S-.

Oligotrichum hercynicum (Hedw.) DC. – Rar. –
only above timberline: in nival communities; in
recesses on taluses and on fine soil between rocks
in places with long-staying snow. One specimen
was checked by Ignatov. S-.

Oncophorus virens (Hedw.) Brid. – Un. – on
alluvium on river bank close to water, alt. 550 m.
[4]. S+.

O. wahlenbergii Brid. – Rar. – in Abies forests on
rotten wood. S+.

Orthodicranum flagellare (Hedw.) Loeske –
reported by Volkova & Muldiyarov (2000): one
record on mire-system «Krestovskije», in open tree
stand with dominance of Betula alba var. tortuosa
and Abies sibirica; on decayed wood.

O. montanum (Hedw.) Loeske – Com. – common
in forests on logs and bases of tree trunks. In the
same habitats common in mire-complexes in river
valleys and in the basis of hillsides (Volkova,
Muldiyarov, 2000). Was not collected above
timberline. S+.

Orthothecium intricatum (C.Hartm.) B.S.G. – Un.
– on fine soil in cracks and small crevices of



251Mosses of the central part of Kuznetskiy Alatau

limestone outcrops, alt. 750 m.  [5]. S-.
Orthotrichum anomalum Hedw. – Un. – on dry sunny

surfaces of limestone outcrops, alt. 750 m.  [5]. S+.
O. cupulatum Brid. – Un. – on dry sunny surfaces

of limestone outcrops, alt. 750 m.  [5]. S+.
O. obtusifolium Brid. – Rar. – in forest-belt only;

on Sorbus and Betula trunks. S+.
O. speciosum Nees in Sturm – Spar. – in forest-belt

only; on Sorbus and Betula trunks. S+.
Oxystegus tenuirostris (Hook. et Tayl.) A.J.E.Smith

– Com. – in forest and tall-herb belts: on fine
soil in crevices of rock outcrops, on rocks under
canopy of tall-herb communities; occasionally in
forests on logs; all collections in altitude interval
600-1200 m. S+.

Paludella squarrosa (Hedw.) Brid. – Rar. – in tall-
herb belt, in mires in saddles and on gentle slopes,
in conditions of permanent flow moistening
(Muldiyarov, Lapshina, 1996). S-.

Palustriella commutata (Hedw.) Ochyra (=Crato-
neuron commutatum (Hedw.) G.Roth) – Rar. –
in water-supplied hollow on stream terrace and
near water on river bank; both collections are from
forest-belt [8; 12]. S-.

P. decipiens (De Not.) Ochyra (=Cratoneuron deci-
piens (De Not.) Loeske) – Rar. – in forest-belt,
between rocks along stream banks. S-.

Paraleucobryum enerve (Thed.in Hornem.) Loeske
– Un. – on fine soil in recesses on talus above
timberline, alt. 1600 m. [16]. S-.

P. longifolium (Hedw.) Loeske – Wid. – all over
profile on rock outcrops, separate boulders and
taluses; occasionally on logs in forests. S-.

Philonotis fontana (Hedw.) Brid. s.l. – Most samples
of Philonotis are sterile, and determination them
with confidence is problematical. All samples with
gametangia belong to P. fontana s. str.. The sterile
material is not homogenous, and, according to
descriptions of Ignatov & Ignatova (2003) the
specimens can be attributed to two another species:
P. caespitosa Jur. (P. fontana var. caespitosa):
plants light-green, laminal cells short, with papilla
in distal ends; and P. seriata Mitt. (P. fontana
var. seriata): plants with more or less 5-ranked
falcate-secund leaves with short laminal cells. –
Spar. – all over profile in moist eutrophic habitats
on banks of streams and small rivers; in mires of
gullies of mountain slopes and in mires of tall-
herb belt (Muldiyarov & Lapshina, 1996).
Philonotis seriata was also reported for bog
communities (Volkova & Muldiyarov, 2000):
forest island in big bog system «Krestovskije», on
peat outcrop near flowing water.

Plagiomnium confertidens (Lindb. et H.Arnell)
T.Kop. – Rar. – some collections in wet valley
coniferous forests in Kija valley, at altitude about
650 m, on litter and rotten wood. S-.

P. cuspidatum (Hedw.) T.Kop. – Spar. – most
common in lower part of forest belt, on rotten logs
and bases of tree trunks, occasionally on forest litter;
uppermost records are at 1000 m on soil and rotten
logs under canopy of tall-herb meadows. S+.

P. drummondi (Bruch et Schimp.) T.Kop. – Rar. – in
herbaceous Abies forests on rotten wood and bases
of tree trunks; was not found above 1000 m. S+.

P. ellipticum (Brid.) T.Kop. –  Com. –  in wet
habitats of forest-belt and lower part of tall-herb
belt: in moss cover in wet and swampy valley
forests with participation of Picea obovata in tree
layer; on wet meadows; on flat stream and river
banks. Occurs on mires of gullies of mountain
slopes (Muldiyarov, Lapshina, 1996). S-.

P. medium (B.S.G.) T.Kop. – Spar. – in forest-
and tall-herb belts. The most common in Abies
and Abies + Picea forests on litter and rotten
wood; occasionally grows on fine soil in crevices
of shaded rock outcrops. S-.

Plagiopus oederiana (Sw.) Crum et Anderson –
Un. – on fine soil in wet partly shaded crevices of
limestone outcrops, 750 m. [5]. S+.

Plagiothecium cavifolium (Brid.) Iwats. – Spar. –
in forest- and tall-herb belts; on bare soil in wet
coniferous forests in valleys, and in shaded crevices
of rock outcrops. S-.

P. curvifolium Schlieph. ex Limpr. – reported by
literature data only (Volkova & Muldiyarov, 2000):
forest belt, mires on the basis of hillsides and mires
of intermountain depressions, in forest islands on
decayed wood and bases of tree trunks, “not rare
in small abundance”.

P. denticulatum (Hedw.) B.S.G. – Wid. – Wide-
spread up to 1400 m alt.; common in all types of
forest communities (including open tree stands near
timberline) on logs and bases of tree trunks; occurs
on soil under canopy of tall-herb meadows, on stream
and river banks, in recesses on rock fields and in
and crevices of rock outcrops. Reported also for
ridges of complex ridge-hollow mires of
intermountain depressions and for mires of gullies
of mountain slopes (Muldiyarov & Lapshina, 1996).
S+.

P. laetum B.S.G. – Com. – all over profile; common
in forests on logs and on base of tree trunks; occurs
in open tree stands and, occasionally – on fine soil
in cracks of rocks and rock outcrops. Reported
also for mires on the basis of hillsides and for
complex mires of intermountain depressions
(Volkova, Muldiyarov, 2000): in forest islands on
decayed wood and bases of tree trunks; once –
on peat outcrop. S+.

Platydictya confervoides (Brid.) Crum (= Serpo-
leskea confervoides (Brid.) Loeske) – Spar. – in
forest- and tall-herb belts on surface of small rocks
under canopy of tall-herb meadows. S+.
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P. jungermannioides (Brid.) Crum – Un. – on fine
soil in partly shaded cracks of limestone outcrops,
alt. 750 m [5]. S-.

Pleurozium schreberi (Brid.) Mitt. – Wid. – all
over profilee; in small abundance common on logs
in forests (where it is rare on litter); on fine soil
on upper surfaces of rock outcrops and boulders;
on on ridges of ridge-hollow mires of intermountain
depressions (Muldiyarov & Lapshina, 1996). The
most constant and abundant in tundra commu-
nities. S-.

Pogonatum dentatum (Brid.) Brid. – Com. – all
over profile. Common on disturbed places – on
bare soil in forests, along of path, along stream
and river banks, on fine soil in cracks of rock
outcrops and on rock fields. S+.

P. urnigerum (Hedw.) P.Beauv. – Spar. – all over
profile, in recesses on rock fields and in crevices
of rock outcrops, along paths, and in nival com-
munities. S+.

Pohlia cruda (Hedw.) Lindb. – Com. – all over
profile in recesses on rock fields and in crevices of
rock outcrops; occasionally on rotten wood in
forests. S+.

P. drummondii (C.Muell.) Andrews – Spar. –
common and abundant in nival communities and
along of cold steams; occurs in wet habitats in
recesses on rock fields and in crevices of rock
outcrops; mostly above timberline. Samples without
propagulae were attributed to the species only
preliminary. S-.

P. nutans (Hedw.) Lindb. – Com. – all over profile.
In small abundance common on logs in forests;
occurs on bare ground on slopes to rivers and in
crevices of rock outcrops. Reported for ridges of
complex ridge-hollow mires  intermountain
depressions and for mires of gullies of mountain
slopes (Muldiyarov, Lapshina, 1996). S+.

P. obtusifolia (Brid.) L.Koch – Un. – on fine soil
between rocks on a place of snow patch, which
melted in the end of summer, alt. 1100 m. [10]. The
sample was checked by Ignatov. S+.

P. sphagnicola (Bruch et Schimp.) Lindb. et
H.Arnell – reported by literature data only
(Muldiyarov & Lapshina, 1996): some records in
moss cover on mires of intermountain depressions
and in swampy tundras.

P. wahlenbergii (Web. et Mohr) Andrews – Spar.
– all over profile in wet habitats on stream banks,
in nival communities. Reported also for mires of
gullies of mountain slopes (Muldiyarov &
Lapshina, 1996). S-.

Polytrichastrum alpinum (Hedw.) G.L.Sm. –
Spar. – mainly above timberline (1300-1800 m):
in moss cover of tundra communities, in mossy
Betula rotundifolia shrublets, on fine soil in
recesses on rock fields; once collected in forest

belt – on log in herbaceous Abies forest (alt.900
m). S+.

P. formosum (Hedw.) G.L.Sm. – Spar. – on logs
and litter in Abies forests with dominance of
Calamagrostis obtusata or Athyrium distenti-
folium in herb layer; occasionally on fine soil in
crevices of rock outcrops; was not recorded above
timberline; there are a lot of sterile specimens that
are intermediate with P.longisetum features (in
proportion of sheathing lamina cells, number of
cell rows in one-layer part of lamina) . So, in many
cases their separation was almost impossible. S+.

P. longisetum (Sw. ex Brid.) G.L.Smith var.
anomalum (Milde) Ignatov et G.L.Smith – Wid.
– all over profile; common in forests on rotten
wood and litter; occurs in nival communities, on
fine soil in shaded crevices of rock outcrops, on
bare ground  on precipices to rivers; in small
abundance common in different types of mires
(Muldiyarov & Lapshina, 1996). S+.

P. pallidisetum (Funck) G.L.Sm. – Un. – on bare
soil in herbaceous Abies forest, 550 m. [3]. S+.

P. sexangulare (Brid.) G.L.Sm. – Spar. – common
and abundant above timberline near permanent
and temporary snow beds, where it cover sometimes
up to tens of square meter; also grows on wet rock
fields. Muldiyarov & Lapshina (1996) reported it
on mires of tall-herb belt with distinctly periodical
moistening. S+.

Polytrichum commune Hedw. – Cm. – all over profile:
on litter and rotten wood in forests, on swampy
meadows, in wet recesses on rock fields, in Betula
rotundifolia shrublets, in thickets of dwarf Abies
“trees-in-skirts”, in high-mountains thickets with
dominance of Bergenia crassifolia and Vaccinium
myrtillus. Occurs on ridges of ridge-hollow
complexes in forest belt mires and in boggy tundras
(Muldiyarov & Lapshina, 1996). S+.

P. juniperinum Hedw. –  Wid. –  all over profile;
common between rocks, on rock outcrops, on soil
covered boulders on taluses,in forests and open
tree stands on logs, in moss cover in tundras, along
trails and paths. Occasionally in rather wet
habitats – in nival communities, in communities
with dominance of Schultzia crinita. Occurs on
ridges of complex ridge-hollow mires of
intermountain depressions (Muldiyarov &
Lapshina, 1996). S+.

P. piliferum Hedw. – Com. – all over profile in dry
sunny habitats: on fine soil in cracks and on a
surface of rocks, on rock fields and rock outcrops;
along of path; occasionally on logs in forests and
open tree stands. S+.

P. strictum Brid. – Spar. – in small abundance
regularly occurs on ridges of complex ridge-hollow
mires of intermountain depressions, in boggy
tundras (Muldiyarov & Lapshina, 1996). S+.
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Pseudobryum cinclidioides (Hueb.) T.Kop. – Com.
– in wet eutrophic habitats, along streams and in
near springs; mostly in forest-belt. Muldiyarov &
Lapshina (1996) reported this species in mires of
gullies of mountain slopes, in mires on the basis of
hillsides, in complex mires of intermountain
depressions. S-.

Pseudocalliergon trifarium (Web. et Mohr) Loeske
– reported by Volkova & Muldiyarov (2000):
one record on mire in the bases of hillside in a
valley of river Krestovaja, in forested grassy bog
community.

Pseudoephemerum nitidum (Hedw.) Loeske – Un.
– in site with disturbed soil cover along a road, in
abundance. Alt. 950 m. [9]. S+.

Pseudoleskea incurvata (Hedw.) Loeske – Wid.
– all over profile on rock surfaces in moderately
wet and shaded habitats: on rocks under
canopy of tall-herb meadows or bushy slopes,
in recesses on rock fields and in shade on rock
outcrops. S+.

P. patens (Lindb.) Kindb. – Spar. – on rock surfaces
in moderately wet and shaded habitats: on rocks
under canopy of tall-herb meadows or bushy slopes,
in recesses on rock fields; all collections were made
near and above timberline. S+.

Pseudoleskeella papillosa (Lindb.) Kindb. – Rar.
– on surfaces of rocks under canopy of tall-herb
meadows and bushy slopes, on rock fields and
rock outcrops; in moderately shaded habitats. All
specimens were collected at altitudes 1000-1150
m. S+.

P. tectorum (Funck ex Brid.) Kindb. in Broth. –
Rar. – on fine soil in cracks on rock outcrops, 750
and 1100 m. [1; 5]. S-.

Pterigynandrum filiforme Hedw. – Spar. – on
surfaces rock outcrops and separate rocks; once
recorded in herbaceous Abies forest on a trunk of
Sorbus; all specimens were collected at altitudes
900-1150 m. S-.

Ptilium crista-castrensis (Hedw.) De Not. – Spar.
– in small abundance on logs in forests, on soil
covered boulders and rock outcrops, in moss cover
of open tree stands. Also reported for mire
community with dominance of Abies sibirica, Pinus
sibirica and Betula tortousa in tree layer and
Vaccinium myrtillus and Sphagnum spp. in
ground cover (Volkova & Muldiyarov, 2000). Never
found above timberline. S-.

Pylaisia polyantha (Hedw.) Schimp. – Spar. – in
forest belt, mostly in the lower part; on logs and
trunks of Sorbus and Betula. S+.

Racomitrium canescens (Hedw.) Brid. – Com. –
all over profile on upper surfaces of rock outcrops
and boulders, mostly in sunny, moderately wet
habitats; above timberline also on lithosoil in open
tree stands and in tundras. Often the species is

represented by forms with leaves without hair-
point. S+.

R. heterostichium (Hedw.) Brid. – reported by
Volkova & Muldiyarov (2000): rare on mires on
the basis of hillsides; on roots and trunk bases of
trees and on rotten wood.

R. microcarpon (Hedw.) Brid. – Com. – mostly
above timberline, on upper surfaces of rock outcrops
and boulders, in recesses on rock fields. S+.

R. sudeticum (Funck) B.S.G. – Wid. – one of
the most common epilithic mosses, the most
common and abundant species of Grimmiaceae;
common on rocky substrates on rock fields, both
in recesses and in exposed habitats, rock
outcrops, separate boulders in forests and under
canopy of tall-herbs in moeadows, in nival
communities. S+.

Rhabdoweisia crispata (Dicks.) Lindb. – Rar.  –
in shade on vertical walls and overhangs of rocky
outcrops; in forest-belt. [6; 8]. S+.

Rhizomnium magnifolium (Horik.) T.Kop. – Spar.
– on litter in herbaceous Abies-forests; also in
wet shaded habitats along river and stream banks;
up to 1000 m alt. S-.

Rhizomnium pseudopunctatum (Bruch et Schimp.)
T.Kop. – Rar. – all over profile in wet shaded
habitats: on soil and litter in Abies forests and
under canopy of tall-herb meadows, in recesses on
wet rock fields. Occurs in mires of gullies of
mountain slopes (Muldiyarov & Lapshina, 1996).

R. punctatum (Hedw.) T.Kop. – Spar. – in forest-
and tall-herb-belts on soil, litter and rotten wood
in wet forests; in crevices of wet rock outcrops; in
wet shaded habitats along stream banks and near
waterfalls. S+.

Rhodobryum roseum (Hedw.) Limpr. – Com. – on
soil under canopy of tall-herb meadows, on litter
and rotten wood in Abies forests; occurs on fine
soil in wet crevices of rock outcrops; was not
collected above 1000 m. Some samples have features
of R.ontariense: the plants have 25-30 leaves in
rosette and leaf margins are strongly recurved.
However dorsal epidermis of the costa of the leaves
is 2-3-stratose (in R.ontariense it is 1-stratose).
The latter species was not collected so far in the
investigated territory. S-.

Rhytidiadelphus subpinnatus (Lindb.) T.Kop. –
Wid. – common and often abundant in forest-
and tall-herb belts: in moss cover and on logs in
Abies forests, on soil under canopy of tall-herb
meadows; also on fine soil in wet crevices of rock
outcrops and on upper surface of moderately
shaded boulders. Muldiyarov & Lapshina, (1996)
reported this species on ridges of complex ridge-
hollow mires of intermountain depressions, in mires
of gullies of mountain slopes and in mires on the
basis of hillsides. S-.
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R. triquetrus (Hedw.) Warnst. – Spar. – in forest
belt only: in small abundance occurs in rotten
wood in forests and on fine soil on upper surface
of moderately shaded boulders. Once recorded on
small bog in forest belt (Volkova, Muldiyarov,
2000). S-.

Rhytidium rugosum (Hedw.) Kindb. – Cm. –
the most common in tundra communities,
including boggy tundras (Muldiyarov &
Lapshina, 1996); in moss cover in open tree
stands near timberline; in forest belt in dry
sunny habitats on fine soil on upper-turned rock
surfaces. S-.

Saelania glaucescens (Hedw.) Broth. – Rar. – in
shaded habitats in crevices of rock outcrops and
on bare ground of cliff banks of rivers; all
collections are from forest-belt. S-.

Sanionia uncinata (Hedw.) Loeske – Wid. – all
over profile: common on logs and bases of tree
trunks in all forest communities; occurs on fine
soil in recesses on rock fields and on boulders, on
soil along of stream and river banks, occasionally
on rocks under canopy of tall-herb meadows.
Reported also for mires of intermountain
depressions and for mires of tall-herb belt
(Muldiyarov & Lapshina, 1996). S+.

Schistidium apocarpum s. l. – in attemps to follow
concept of Blom (1996, 1998) and Ignatov &
Ignatova (2003) the material is possible to attribute
to four species: S. apocarpum (Hedw.) B.S.G. –
1 specimen (from forest-belt); S. dupretii (Ther.)
W.A.Weber. – 4 specimens (from forest- and tall-
herb belts); S. boreale Poelt – 4 specimens (from
forest-belt); S. submuticum Broth.et Blom – 3
specimens (from forest-belt). Referring of the
specimens to the last two species seems to be clear,
whereas S. apocarpum and S. dupretii did not fit
their diagnoses in all features. All collections were
done on more or less shaded rocks; all have
sporophytes. S+.

S. rivulare (Brid.) Podp. – Spar. – all collections
are from upper part of forest-belt; rather common
on rocks near water of streams, rivers and lakes,
mostly in periodically flooded sites. S+.

Schistostega pennata Hedw. – Rar. – in forest belt
only, on soil walls at upturned roots of fallen trees,
in shade. S+.

Seligeria pusilla (Hedw.) B.S.G. – Un. – on shaded
vertical walls and overhangs on limestone outcrops,
in abundance. [5]. The specimen was checked by
Ignatov. S+.

S. tristichoides Kindb. – Un. – on shaded vertical
walls and overhangs on limestone outcrops, in
abundance, at 750 m alt. [5]. The specimen was
checked by Ignatov. S+.

Sphagnum angustifolium (Russ.) C.Jens. – Spar. –
often dominate and codominate in moss cover in

swamps and hollows in complex mires of inter-
mountain depressions with permanent moistening;
in small abundance occurs on ridges of ridge-hollow
mires, occasionally – in mires of gullies of mountain
slopes and in boggy tundras (Muldiyarov &
Lapshina, 1996).

S. aongstroemii C.Hartm. – Rar. –  in small
abundance in boggy tundras (Muldiyarov &
Lapshina, 1996).

S. balticum (Russ.) Russ. ex C.Jens. – Rar. – in
swamps in complex mires of intermountain
depressions with permanent moistening (Muldi-
yarov & Lapshina, 1996).

S. capillifolium (Ehrh.) Hedw. – Com. –  dominate
and codominate in moss cover on ridges of complex
ridge-hollow mires of intermountain depressions;
also in boggy tundras (Muldiyarov & Lapshina,
1996).

S. centrale C.Jens. – reported by Muldiyarov &
Lapshina (1996) in small abundance on ridges of
complex ridge-hollow mires of intermountain
depressions.

S. compactum DC. – Com. – common and often
dominate in moss cover in swamps and hollows
in complex mires of intermountain depressions
with distinct periodic moistening (Muldiyarov
& Lapshina, 1996).

S. contortum K.F. Schultz – reported by literature
data only (Muldiyarov & Lapshina, 1996): in
swamps in complex mire of intermountain
depressions with periodic moistening.

S. fallax (Klinggr.) Klinggr. – Spar. –  often
dominate and codominate in moss cover in swamps
and hollows in complex mires of intermountain
depressions (mostly with permanent moistening),
occurs on mires at base of hillsides (Muldiyarov
& Lapshina, 1996).

S. flexuosum Dozy et Molk. – Com. – often dominate
and codominate in moss cover in swamps and
hollows in complex mires of intermountain depres-
sions with permanent moistening (occasionally grows
on ridges of ridge-hollow mires); sometimes
abundant on mires at base of hillsides; occurs in
mires of gullies of mountain slopes (Muldiyarov
& Lapshina, 1996).

S. fuscum (Schimp.) Klinggr. – Com. – often
dominate and codominate in moss cover on ridges
of complex ridge-hollow mires of intermountain
depressions; also in boggy tundras (Muldiyarov
& Lapshina, 1996).

S. girgensohnii Russ. – reported by Muldiyarov &
Lapshina (1996): in small abundance on ridges of
complex ridge-hollow mires of intermountain
depressions; occasionally on mires in bottoms of
hillsides.

S. jensenii H.Lindb. – Com. – often dominate and
codominate in moss cover in swamps and hollows
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in complex mires of intermountain depressions,
occasionally grows on ridges of ridge-hollow mires;
sometimes occurs on mires of tall-herb belt
(Muldiyarov & Lapshina, 1996).

S. magellanicum Brid. – Com. – in small abundance
common on ridges of complex ridge-hollow mires
intermountain depressions; occasionally in boggy
tundras (Muldiyarov & Lapshina, 1996).

S. majus (Russ.) C.Jens. – Rar. –  in swamps in complex
mires of intermountain depressions with permanent
moistening (Muldiyarov & Lapshina, 1996).

S. obtusum Warnst. – reported by Muldiyarov &
Lapshina (1996): in swamps in complex mire of
intermountain depressions with permanent
moistening.

S. palustre L. – reported by Muldiyarov & Lapshina
(1996): in swamps in complex mire of intermountain
depressions with permanent moistening.

S. papillosum Lindb. – Com. – often dominate and
codominate in moss cover in swamps in complex
mires of intermountain depressions with permanent
moistening; occasionally in small abundance on
ridges of ridge-hollow mires (Muldiyarov &
Lapshina, 1996).

S. pulchrum (Lindb. ex Braithw.) Warnst. –
reported by Muldiyarov & Lapshina (1996): some
records in swamps in complex mires of inter-
mountain depressions with permanent moistening.

S. riparium Aongst. –  Rar. –  in swamps in complex
mires of intermountain depressions with permanent
moistening (Muldiyarov & Lapshina, 1996).

S. rubellum Wils. – Rar. – in boggy tundras
(Muldiyarov & Lapshina, 1996).

S. russowii Warnst. – Com. – often dominate and
codominate in moss cover on ridges of complex
ridge-hollow mires of intermountain depressions,
occurs in swamps; occasionally grows on mires in
bottoms of hillsides and in boggy tundras
(Muldiyarov & Lapshina, 1996).

S. squarrosum Crome – Spar. – on mires at bases of
hillsides and in mires of gullies of mountain slopes
(Muldiyarov & Lapshina, 1996).

S. subnitens Warnst. – reported by Muldiyarov &
Lapshina (1996): in swamps in complex mire of inter-
mountain depressions with permanent moistening.

S. subsecundum Nees ex Sturm – Com. – often
dominate and codominate in moss cover on mires
in the bases of hillsides; common in swamps in
complex mires of intermountain depressions with
distinctly periodical moistening, occasionally grows
in swamps in complex mires of intermountain
depressions with permanent moistening; occurs on
mires of gullies of mountain slopes and in mires
of tall-herb belt (Muldiyarov & Lapshina, 1996).

S. tenellum (Brid.) Brid. – reported by Muldiyarov
& Lapshina (1996):  some records in swamps in
complex mires of intermountain depressions, mostly

in conditions of permanent moistening.
S. teres (Schimp.) Aongstr. ex Hartm. – Spar. – in

small abundance occurs on mires in the bases of
hillsides and on mires of gullies of mountain slopes,
in swamps in complex mires of intermountain
depressions, in subalpine mires (Muldiyarov &
Lapshina, 1996).

S. warnstorfii Russ. – Spar. – in small abundance
in complex mires of intermountain depressions –
on ridges of and hollows in ridge-hollow mires;
occasionally on mires of gullies of mountain slopes
(Muldiyarov & Lapshina, 1996).

Tayloria lingulata (Dicks.) Lindb. – Un. – on fine soil
on rocks near small waterfall; alt. 950 m. [11]. S-.

Tetraphis pellucida Hedw. – Spar. – in forest belt
only; on rotten wood. Volkova & Muldiyarov
(2000) reported it in the same habitat in complex
mire «Krestovskije». S+.

Tetraplodon mnioides (Hedw.) B.S.G. – Rar. – on
soil in Dryas tundra; three collections from
different years from the same point, alt. 1300 m.
[10]. S+.

Thamnobryum neckeroides (Hook.) Lawt. – Wid.
– on rocks in wet shaded habitats: in recesses
and on down turned or overhanging rock surfaces;
in small abundance this species can be found almost
on any rock outcrops or large rock fields in forest
and tall-herb belts. S-.

Timmia comata Lindb.et H.Arnell – Un. – in cracks
and crevices of limestone outcrops, alt. 750 m. [5]. S-.

Tomentypnum nitens (Hedw.) Loeske – reported by
Volkova & Muldiyarov (2000): mire «Berezovoje»
in Kija valley below mouth of stream Startovij;
in boggy community of Betula alba var. tortuosa,
near trunk bases. S-.

Tortella tortuosa (Hedw.) Limpr. – Spar. – all over
profile in wet recesses on rock fields and on fine
soil in cracks and crevices of rock outcrops. S+.

Tortula norvegica (Web.f) Wahlenb. ex Lindb. (=
Syntrichia norvegica Web.f.) – Spar. – on fine
soil at upturned rock surfaces in wet moderately
shaded habitats – under canopy of tall-herb
meadows, on shaded rock outcrops and in recesses
on rock fields; mostly in upper part of forest-belt
and in tall-herb belt. S-.

T. ruralis (Hedw.) Gaertn. et al. (=Syntrichia ruralis
(Hedw.) Web. et Mohr.) – Un. – on limestone
outcrops, alt. 750 m. [5]. S-.

Ulota rehmannii Jur. – Rar. – in forest-belt only, in
Abies herbaceous forests on Sorbus and Betula
trunks. S+.

Warnstorfia exannulata (B.S.G.) Loeske – Com. –
common and sometime dominate in moss cover in
swamps in complex mires of intermountain
depressions with distinctly periodical moistening, in
mires of tall-herb belt; occurs on mires on bottoms
of hillsides and on mires of gullies of mountain slopes
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(Muldiyarov & Lapshina, 1996). S+.
W. fluitans (Hedw.) Loeske – Spar. – in swamps

in complex mires of intermountain depressions;
on mires on bottoms of hillsides and in mires of
tall-herb belt (Muldiyarov & Lapshina, 1996). S+.

Weissia brachycarpa (Nees et Hornsch.) Jur – Rar.
– two specimens with well-developed sporophytes
were found on fine soil in cracks and crevices of
rock outcrops, alt. 900 and 1150 m. Many collections
of Weissia have no sporophyte, making identi-
fication almost impossible.  S+.

W. controversa Hedw.  – Rar. – three specimens
with well-developed sporophyte; on fine soil in
cracks and crevices of rock outcrops, on ground
walls of stream bands; alt 900-1000 m. S+.

DISCUSSION

The studied bryoflora is not very specific in
the species composition. From the biogeographic
point of view some records however are interesting.

Pseudoephemerum nitidum – first time
collected in mountains of South Siberia. The
species has scattered distribution in the
Holarctic. In Siberia it was known only from
the West Siberian Plane (surroundings of Surgut
(Czernyadjeva, Kuzmina, 2002)). The specimen
was collected in a habitat typical for this species
– on a damp loamy substrate along the old
tankette track, in shade. I don’t think that the
species is adventitious here: the territory is
almost intact; few people visited the territory;
most of them spend the whole life in this part
of Siberia. I think that [guess - ÎËÜÃÀ, guess â
íàó÷íîé ëèòåðàòóðå èìååò, êàê ïðàâèëî, ñìûñë
ðóãàòåëüñòâà èëè ïðåòåíçèè!] the species
belongs to the native flora of the territory,
spreading along a tracks as a new suitable
habitat.

Pohlia obtusifolia – the species has scattered
distribution in the Holarctic in arctic- and
highmountain regions; reported from India
(Shaw, 1982). For mountains of South Siberia
the species was known only by data of Krylov
(1924) and Bachurina (1939). Krylov reported
the species for Altai Mountains, for Terekhtinskii
Range, but no herbarium specimens were found;
Bachurina collected the species in Western Sayan
Mountains, on Aradansky Range (Bardunov,
1974). Afonina & Czernydjeva (1995) reported
this P. obtusiflia for Siberian Arctic as a rare
species. In the investigated area, P. obtusiflia
was collected in its typical habitat – near late
snow bed in the alpine belt.

Grimmia anomala – the species has
scattered distribution in the Holarctic, extending
southwards to Kashmir (India); everywhere it
is a rare species. In Russia is known from several
points in Caucasus, Urals and Altai. In the
investigated area, the species was collected four
times (Barhatniy Ridge, the valley of Krasnaja
River and two points in surroundings of
Chemodan Mountain) in similar habitats – on
rocks on a tall-herb meadow and in cracks of
rock outcrops in the upper part of forest belt
and in tall-herb belt; all the samples have well-
developed propagulas.

Below are discussed few more species, that a
re relatively common in the studied area, but
rather rare in South Siberia, have scattered
distributions in the Holarctic; in the investigated
area all of than found in their typical habitats:

Orthothecium intricatum – occurs mainly in
mountains of boreal and temperate zones, on rocks
(mostly limestones). In South Siberia it was known
from only several points: Altai (surroundings of
Telezkoje Lake; Chojsky Range (Ignatov, Ando,
Ignatova, 1996)); Western Sayan Mountains
(Borus Range, Ojsky Range (Bardunov, 1974)).

Anomodon rugelii – occurring mainly in
mountains of boreal and temperate zones on
rocks and trees, the most common in Eastern
Asia. In Siberia it occurs only in the southern
part; it is known from Khamar-Daban Range
(Kazanovsky, 1993) and from only point on
Kuznetskiy Alatau (Amzas river – Vasiliev,
1995). In the investigated area, A. rugelii is not
rare, occurring on rocks in moist shaded sites.

Seligeria pusilla – widespread species with
extensive disjunction, occuring mainly in boreal
and temperate zones, on limestones. In Siberia
it was known only from Altai Mountains
(Ignatov, 1996).

Seligeria tristichoides – similar to previous
species. In Siberia it was known from Yakutia
(Ignatov & al., 2001) and from Altai Mountains
(Ignatov, 1996).

Pseudoleskea patens – spreaded mainly in
temperate regions. In Siberia it is known only
in southern part, from Khamar-Daban Range
(Kazanovsky, 1993) and from the single locality
from Kuznetskiy Alatau (Sarala river – Vasiliev,
1995). In the investigated area, this species is
not rare, growing on rock surfaces in moderately
wet and shaded habitats.
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Polytrichastrum pallidisetum – in Siberia
it is spread only on the southern part of the
territory; up to now it was known only from
Altai Mountains, near Telezkoje Lake (Ignatov,
Smith Merrill, 1995); Western Sayan Mountains,
several places (Vasiliev, 1995) and Khamar-
Daban Range (Kazanovsky, 1993).

Haplocladium angustifolium – occuring
mainly in temperate and tropical zones. In
Siberia it was known from only few places in
Altai (Ignatov, 1996) and Western Sayan
Mountains (Vasiliev, 1995).

Oligotrichum hercynicum – the species has
arctic and alpine distribution. In Siberia it is a
rare species: reported for few points in arctic
zone (Afonina & Czernydjeva, 1995), Putorana
Plateau (Andreeva & al., 1986), and Yakutia
(Ignatov & al., 2001). In South Siberia it was
reported from the single point in Kuznetskiy
Alatau, Sarala River (Vasiliev, 1995). In the
investigated area, the species was collected four
times: near Ribnoje Lake, Krestovaja Mountain,
two places near Kanim Mountain.

Tayloria lingulata – species with the
scattered distribution in the Holarctic
mountaines and in the Arctic, including Siberian
Arctic (Afonina & Czernydjeva, 1995). In South
Siberia it was reported only from few places in
Altai and Sayan Mountains (Northern Chuja
Range, Kantegirskiy and Bolshoj Sayan Ranges
– Bardunov, 1974).

HABITAT DISTRIBUTION OF SPECIES
Indices of occurrence of moss species on the

territory and their coenotic distribution are
presented in Table 1. Species that prefer mire
habitats are not considered here; their distri-
bution was discussed by Lapshina & Muldiyarov
(1995, 2000), Muldiyarov & lapshina (1996), and
Volkova & Muldiyarov (2000).

Among common species (found 25 times
or more) in the study area there are not only
common in Siberia species with wide ecological
amplitude (such as Plagiothecium denti-
culatum, Brachythecium reflexum, B. sale-
brosum, Pleurozium schreberi, Polytrichum
juniperinum, Sanionia uncinata), but also
Brachythecium erythrorrhison, Hylocomi-
astrum pyrenaicum, Rhytidiadelphus subpin-
natus, Lescuraea saxicola, Racomitrium sude-
ticum, Pseudoleskea incurvata, Thamnobryum
neckeroides – species, which in Altai-Sayan

mountain system occur only in the most humid
districts.

The most common species of boreal taiga,
Pleurozium schreberi and Hylocomium
splendens are not abundant in the forest belt
on the investigated area. They prevail in tundras,
together with Rhytidium rugosum and Aulaco-
mnium turgidum, i. e. in more dry communities
in comparison with forests. In forest commu-
nities one of the most abundant species is
Rhytidiadelphus subpinnatus.

There are some species, which although not
common in the territory in general, but quite
constant in certain habitats: Kiaeria starkei
and Polytrichastrum sexangulare are constant
and abundant in nival communities; Hylocomi-
astrum umbratum and Brachythecium ornella-
num – in forests, Platydictya confervoides –
on small rocks under a canopy of tall-herb
communities. All these species are rather rare in
Altai-Sayan mountain system.

Xerophytic and mesoxerophytic species are
rare or absent on the investigated area: for
example, Hedwigia ciliata and Tortula
ruralis are very rare on the territory;
Abietinella abietina is also relatively rare ,
though in Altai and Sayan as a whole ther
are very common.

Limestone outcrops are rare in the study area
– only two of them were studied: in the valleys
of rivers Kija and N.Ters (points ¹2 and ¹5
in Fig.1); therefore 26 species are recorded only
from these two localities.

In general, the species composition and
occurrence reflect quite humid climatic condi-
tions of the territory.
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Species Types of plant communities: Rocks Σ
N T F TH

Kiaeria starkei IIIab . . . k 15
Polytrichastrum sexangulare IIIab . . . + 15
Pohlia wahlenbergii II . . . k 13
Pohlia drummondii II . . . + 11
Racomitrium sudeticum II + . . Kab 40
Dicranum spadiceum I II + . k 20
Polytrichum juniperinum + II II . k 35
Pleurozium schreberi . IIIab III . + 54
Hylocomium splendens . IIIab II . + 28
Rhytidium rugosum . IIIab . . + 21
Aulacomnium turgidum . IIIab . . . 19
Polytrichum commune . II + . + 25
Pohlia nutans . I II . + 24
Dicranum scoparium . I IIIab . kab 42
Brachythecium erythrorrhison . + IIIab I kab 27
Brachythecium reflexum . + IIIab IIIab k 57
Rhytidiadelphus subpinnatus . . IIIab I + 35
Hylocomiastrum umbratum . . IIIab . + 14
Plagiothecium laetum . + III . + 20
Sanionia uncinata . + III + k 42
Plagiothecium denticulatum . . III I kab 62
Brachythecium salebrosum . . III I + 26
Dicranum fuscescens . . III . + 16
Orthodicranum montanum . . III . . 19
Rhodobryum roseum . . II I + 26
Brachythecium ornellatum . . II I . 16
Ptilium crista-castrensis . . II . + 13
Tetraphis pellucida . . II . . 12
Atrichum flavisetum . . II . + 13
Hylocomiastrum pyrenaicum . + II . k 26
Polytrichastrum longisetum + . II . + 19
Brachythecium oedipodium . . II . . 10
Brachythecium starkei . . II I . 14
Mnium spinosum . . II I k 33
Brachythecium velutinum . . I IIIab + 23
Fissidens bryoides . . I II + 19
Pogonatum dentatum . + I . + 16
Hypnum cupressiforme . I I . k 13
Ceratodon purpureus . I I + + 16
Plagiomnium ellipticum . . I + + 16
Bryum pseudotriquetrum . . + + + 18
Calliergon stramineum I . . + + 26
Polytrichum piliferum . I . + k 17
Aulacomnium palustre . + . + . 19
Rhizomnium punctatum . . I . + 11
Pohlia cruda . . I . K 23
Leskeella nervosa . . I . K 12
Isopterygiopsis pulchella . . I . k 11
Oxystegus tenuirostris . . + . K 16
Platydictya confervoides . . + . K 15
Racomitrium microcarpon . I . . K 17
Lescuraea saxicola . . I . Kab 48
Pseudoleskea incurvata + . . . Kab 30
Paraleucobryum longifolium . + + . Kab 27
Andreaea rupestris + I . . Kab 19
Racomitrium canescens + . . . Kab 18
Dicranoweisia crispula . . . . Kab 22
Tortella tortuosa . . . . Kab 12
Thamnobryum neckeroides . . . . K 27
Tortula norvegica . . . . K 10
Brachythecium rivulare . . . . w/Kab 17
Schistidium rivulare . . . . w/Kab 10
Fontinalis antipyretica w/Kab 10



259Mosses of the central part of Kuznetskiy Alatau

[ANDREEVA, E. N., R. O. VILDE & I. V. CZERNYDJEVA]
ÀÍÄÐÅÅÂÀ, Å.Í., Ð.Î. ÂÈËÜÄÅ & È. Â. ×ÅÐÍßÄÜ-
ÅÂÀ 1986 Ëèñòîñòåáåëüíûå ìõè. – [Mosses] Â êí.:
Ãîðíûå ôèòîöåíîòè÷åñêèå ñèñòåìû Ñóáàðêòèêè. Ë.,
Íàóêà [In: Mountain phytocoenotic systems of
Subarctic. Leningrad, Nauka]: 91-122.

AFONINA, O.M. & I.V. CZERNYADJEVA 1995. Mosses
of the Russian Arctic: check-list and bibliography. –
Arctoa 5: 99-142.

[BACHURINA, G. F.] ÁÀ×ÓÐIÍÀ, Ã. Ô. 1939. Äî
áðiîôëîè áàññåíó ð.Åíèñåÿ (Êðàñíîÿðñüêèé êðàé).
– [On bryoflora of the Yenisei-river basin (Krasnoyarsk
Province)] Æóðí. Èí-òó Áîòàíèêè ÀÍ ÓÑÑÑÐ.
[Zhurn. Inst. Botaniki UkrRSR] 23(31): 81-116.

[BARDUNOV, L. V.] ÁÀÐÄÓÍÎÂ, Ë.Â. 1974. Ëèñòîñòå-
áåëüíûå ìõè Àëòàÿ è Ñàÿí. – [Mosses of the Altai
and Sayan Mts.] Íîâîñèáèðñê, Íàóêà [Novosibirsk,
Nauka], 168.

BLOM, H.H. 1996. A revision of the Schistidium apocarpum
complex in Norway and Sweden. – Bryophyt.Biblioth.
49: 1-333.

BLOM, H.H. 1998. Schistidium. – In: Nyholm, E. Illustrated
Flora of Nordic countries. Fasc.4. Nord. Bryol. Soc.,
Copenhagen& Lund: 287-330.

[CZERNYADJEVA, I.V. & E. Y. KUZMINA] ×ÅÐÍßÄÜ-
ÅÂÀ, È. Â., Å. Þ. ÊÓÇÜÌÈÍÀ 2002. Ìõè îêðåñòíîñ-
òåé ãîðîäà Ñóðãóò (Çàïàäíàÿ Ñèáèðü) – [Mosses of
Surgut environs (Western Siberia)] Íîâîñòè ñèñò.
íèçø. ðàñò. [Novosti Sist. Nizsh. Rast.] 14: 254-269.

[DEMIDENKO, N.V.] ÄÅÌÈÄÅÍÊÎ, Í.Â. 1999. Êëè-
ìàò – [Climate] Â êí.: Çàïîâåäíèê “Êóçíåöêèé Àëà-
òàó”. Êåìåðîâî, Èçäàòåëüñêèé äîì “Àçèÿ”, [In:
Zapovednik “Kuznetskiy Alatau”. Kemerovo, Izdatelskij
dom “Asia”]: 55-58.

[IGNATOV, M.S.] ÈÃÍÀÒÎÂ, Ì.Ñ. 1996.  Áðèîôëîðà Àëòàÿ
è áðèîãåîãðàôèÿ ñåâåðíîé ïàëåàðêòèêè. – [Bryoflora
of Altai and bryogeography of Nothern Palearctic] Äèññ.
... ä-ðà. áèîë. íàóê, M, ÃÁÑ ÐÀÍ [Dr. Sci. Thesis, Moscow,
Glavn. Bot. Sad. Ross. Acad. Nauk].

IGNATOV, M. S., H. ANDO & E.A. IGNATOVA. 1996.
Hypnaceae and related pleurocarps with bi- or ecostate
leaves in Altai – Arctoa, 6: 21-112.

IGNATOV, M.S. & O.M. AFONINA (eds.) 1992. Check-
list of mosses of the former USSR – Arctoa 1: 1-85.

[IGNATOV, M.S. & E.A.IGNATOVA] ÈÃÍÀÒÎÂ Ì.Ñ.
& Å.À. ÈÃÍÀÒÎÂÀ. 2003. Ôëîðà ìõîâ ñðåäíåé ÷àñòè
åâðîïåéñêîé Ðîññèè. Òîì 1. – [Moss flora of the middle
part of European Russia. Vol. 1. Sphagnaceae-
Hedwigiaceae] Ì., ÊÌÊ. [Moscow, KMK]: 1-608.

IGNATOV M.S., E. I. IVANOVA, E. A. IGNATOVA & K.
K. KRIVASHAPKIN. 2001. On the moss flora of Ust-
Maya District (Republic Sakha/Yakutia, East Siberia)
– Arctoa 10: 165-184.

IGNATOV, M. S. & G. L. S. MERRILL. 1995. Bryophytes of
the Altai Mountains. VI. The family Polytrichaceae
(Musci). – Arctoa 5: 61–97.

[KAMELIN, R.V.] ÊÀÌÅËÈÍ Ð.Â. 1998. Ìàòåðèàëû ïî
èñòîðèè ôëîðû Àçèè (Àëòàéñêàÿ ãîðíàÿ ñòðàíà) –
[On the history of flora of Asia (Altai mountainous
country)] Áàðíàóë., Àëòàéñêèé ãîñ. óí-ò [Barnaul,
Altaisky Gos.Univ.], 240.

[KASHMENSKAYA, O.V., YU.P. KAZAKEVICH &
SHVAREVA Z.N.] ÊÀØÌÅÍÑÊÀß, Î.Â., Þ.Ï. ÊÀ-
ÇÀÊÅÂÈ×, Ç.Í.ØÂÀÐÅÂÀ 1969. Êóçíåöêîå íàãîðüå.
– [Kuznetskiy upland region] Â êí.: Èñòîðèÿ ðàçâè-
òèÿ ðåëüåôà Ñèáèðè è Äàëüíåãî Âîñòîêà. Àëòàå-
Ñàÿíñêàÿ ãîðíàÿ îáëàñòü. [Istorija razvitija reliefa
Sibiri i Dalnego Vostoka. Altaie-Sajanskaja gornaja
oblast] Ì., Íàóêà [Moskow, Nauka]: 204-239.

[KAZANOVSKY, S.G.] ÊÀÇÀÍÎÂÑÊÈÉ, Ñ. Ã. 1993.
Áðèîôëîðà õðåáòà Õàìàð-Äàáàí (Þæíîå Ïðèáàéêà-
ëüå). – [Bryoflora of Khamar-Daban Range (South
Baikal area)] Äèññ. ... êàíä. áèîë. íàóê, Íîâîñèáèðñê,
ÖÑÁÑ ÑÎ ÐÀÍ [PhD. Thesis, Novosibirsk, Centr. Sib.
Bot. Sad.].

[KRILOV, P.N.] ÊÐÛËÎÂ, Ï. Í. 1924. Ìàòåðèàëû ê
ôëîðå ñïîðîâûõ ðàñòåíèé Àëòàÿ è Òîìñêîé ãóáåð-
íèè. – [Contributions to the flora of spore plants of
Altai and Tomsk Province]. Èçâ. Òîìñê. Ãîñ. Óí-òà
[Izv. Tomsk Gos. Univ.] 75: 1-48.

[LAPSHINA, E.D & E.Ya. MULDIYAROV] ËÀÏØÈÍÀ,
Å.Ä., Å.ß. ÌÓËÜÄÈßÐÎÂ 1995. Ê õàðàêòåðèñòèêå
áîëîò çàïîâåäíèêà “Êóçíåöêèé Àëàòàó” – [To
characterization of bogs of Kuznetskiy Alatau Reserve]
Â êí.: Áèîöåíîòè÷åñêèå èññëåäîâàíèÿ â çàïîâåäíèêå
“Êóçíåöêèé Àëàòàó”. Âûï. 1. Íîâîñèáèðñê. [In:
Biotsenoticheskie issledovaniya v zapovednike
“Kuznetskiy Alatau”. 3. Novosibirsk]: 42-46.

[LAPSHINA, E.D & E.Ya. MULDIYAROV] ËÀÏØÈÍÀ,
Å.Ä., Å.ß. ÌÓËÜÄÈßÐÎÂ 2000. Áîëîòà çàïîâåäíèêà
“Êóçíåöêèé Àëàòàó” – [Bogs of Kuznetskiy Alatau
Reserve] Â êí.: Áèîöåíîòè÷åñêèå èññëåäîâàíèÿ â çàïî-
âåäíèêå “Êóçíåöêèé Àëàòàó”. Âûï. 3. Êåìåðîâî. [In:
Biotsenoticheskie issledovaniya v zapovednike “Kuznetskiy
Alatau”. 3.  Kemerovo]: 60-74.

[LAPSHINA, E.D] ËÀÏØÈÍÀ Å.Ä. 1995. Ê ñèíòàêñîíî-
ìèè áîëîòíîé ðàñòèòåëüíîñòè çàïîâåäíèêà “Êóçíåöêèé
Àëàòàó” – [On bog vegetation of Kuznetskiy Alatau
Reserve] Â êí.: Áèîöåíîòè÷åñêèå èññëåäîâàíèÿ â çàïî-
âåäíèêå “Êóçíåöêèé Àëàòàó”. Âûï. 1. Íîâîñèáèðñê
[In: Biotsenoticheskie issledovaniya v zapovednike
“Kuznetskiy Alatau”. 1. Novosibirsk]: 78-121.

[LATCHINSKY, N.N. & GORSHKOVA L.A.] ËÀÙÈÍ-
ÑÊÈÉ Í.Í., Ë.À. ÃÎÐØÊÎÂÀ 1995. Çàìåòêè ïî
ñèíòàêñîíîìèè ñóáàëüïèéñêèõ ëóãîâ çàïîâåäíèêà
“Êóçíåöêèé Àëàòàó” – [Notes to  sintaxonomy of
subalpine meadows of Kuznetskiy Alatau Reserve] Â

Table 1. Coenotic disrtibution of moss species in Kuznetzkiy Alatau, and their occurrence on rocky substrates (only
species, which were recorder 10 and more times). Types of plant communities: N – nival, T – tundra, F – forest, TH -
tall-herb communities. Constancy:  + <10% of relevees, I – 10-30%, II – 30-70%,  III >70%. “ab” – species often
abundant (cover in releves >1%).  In “Rocks” column: K – only or mostly on rocks; k – regular on rocks; w – near
and in the water; Σ – total number of a species records.

LITERATURE CITED



OLGA YU. PISARENKO260

êí.: Áèîöåíîòè÷åñêèå èññëåäîâàíèÿ â çàïîâåäíèêå
“Êóçíåöêèé Àëàòàó”. Âûï. 1. Íîâîñèáèðñê [In:
Biotsenoticheskie issledovaniya v zapovednike
“Kuznetskiy Alatau”. 1. Novosibirsk]: 35-41.

[LATCHINSKY, N.N.] ËÀÙÈÍÑÊÈÉ, Í.Í. 1996. Öå-
íîôëîðà âûñîêîòðàâíûõ ëóãîâ çàïîâåäíèêà “Êóçíåö-
êèé Àëàòàó” – [Coenoflora tall- herbaceous meadows
of Kuznetskiy Alatau Reserve] Â êí.: Áèîöåíîòè÷åñ-
êèå èññëåäîâàíèÿ â çàïîâåäíèêå “Êóçíåöêèé Àëàòàó”.
Âûï. 2. Íîâîñèáèðñê  [In: Biotsenoticheskie issle-
dovaniya v zapovednike “Kuznetskiy Alatau”. 2.
Novosibirsk]: 53-60.

[MULDIYAROV, E.Ya. & E.D. LAPSHINA] ÌÓËÜÄÈß-
ÐÎÂ, Å.ß., Å.Ä. ËÀÏØÈÍÀ 1996. Ðîëü ìîõîîáðàç-
íûõ â ðàñòèòåëüíûõ ñîîáùåñòâàõ áîëîò çàïîâåäíèêà
“Êóçíåöêèé Àëàòàó”. – [Role of bryophytes in bog
plant communities of Kuznetskiy Alatau Reserve Reserve
(South of West Siberia)] Â êí.: Áèîöåíîòè÷åñêèå èñ-
ñëåäîâàíèÿ â çàïîâåäíèêå “Êóçíåöêèé Àëàòàó”. Âûï.
2. Íîâîñèáèðñê  [In: Biotsenoticheskie issledovaniya
v zapovednike “Kuznetskiy Alatau”. 2. Novosibirsk]:
67-77.

[PISARENKO, O.Yu.] ÏÈÑÀÐÅÍÊÎ, Î.Þ. 1996. Áðè-
îôëîðèñòè÷åñêàÿ õàðàêòåðèñòèêà ñóáàëüïèéñêèõ ëó-
ãîâ çàïîâåäíèêà Êóçíåöêèé Àëàòàó. – [Bryological
characteristic of subalpine meadows of Kuznetskiy Alatau
Reserve] Â êí.: Áèîöåíîòè÷åñêèå èññëåäîâàíèÿ â çà-
ïîâåäíèêå “Êóçíåöêèé Àëàòàó”. Âûï. 1. Íîâîñèáèðñê
[In: Biotsenoticheskie issledovaniya v zapovednike
“Kuznetskiy Alatau”. 1. Novosibirsk]: 61-65.

[PISARENKO, O.Yu.] ÏÈÑÀÐÅÍÊÎ, Î.Þ. 2000. Ïðèñíåæ-
íèêîâûå áðèîñîîáùåñòâà Êóçíåöêîãî Àëàòàó. [Bryocom-
munities in the vicinity of snow-belts of Kuznetskiy Alatau]
– Â êí.: Áèîöåíîòè÷åñêèå èññëåäîâàíèÿ â çàïîâåäíèêå
«Êóçíåöêèé Àëàòàó». Êåìåðîâî. Âûï. 3. [In:
Biocenoticheskie issledovania v zapovednike Kuznetskiy

Alatau .3. Kemerovo.]: 47-54.

[SEDELNIKOV, V.P.] ÑÅÄÅËÜÍÈÊÎÂ Â.Ï. 1979.
Ôëîðà è ðàñòèòåëüíîñòü âûñîêîãîðèé Êóçíåöêîãî
Àëàòàó. – [The flora and vegetation of Kuznetskiy
Alatau high-mountains] Íîâîñèáèðñê: Íàóêà, Ñèá. îòä-
íèå [Novosibirsk, Nauka]: 168.

SHAW, J. 1982. Pohlia Hedw. (Musci) in North and Central
America and the West Indies. – Contr. Univ. Michigan
Herb. 15: 1-81.

[SHPIN', P.S.] ØÏÈÍÜ, Ï.Ñ. 1980. Îëåäåíåíèå Êóçíåö-
êîãî Àëàòàó. – [Glaciation of Kuznetskiy Alatau] Ì.,
Íàóêà [M, Nauka], 84.

[SPRAVOCHNIK PO KLIMATU SSSR] ÑÏÐÀÂÎ×ÍÈÊ
ÏÎ ÊËÈÌÀÒÓ ÑÑÑÐ 1969. – Ë., Ãèäðîìåòåîèçäàò
[Leningrad, Gidrometeoizdat] 21(4): 284.

[VASILYEV, A.N.] ÂÀÑÈËÜÅÂ, À.Í. 1974.  Ìàòåðèàëû
ïî ôëîðå ëèñòîñòåáåëüíûõ ìõîâ Êóçíåöêîãî Àëàòàó
– [On the moss flora of the Kuznetskiy Alatau] Â êí.:
Âîïðîñû áîòàíèêè è ôèçèîëîãèè ðàñòåíèé. Âûï.5.
Êðàñíîÿðñê. [In: Voprosy botaniki i ekologii rastenij]:
35-47.

VASILIEV, A. N.] ÂÀÑÈËÜÅÂ, À.Í. 1995. Áðèîôëîðà
öåíòðàëüíîé ÷àñòè Þæíîé Ñèáèðè. – [Bryoflora of
central part of South Siberia] Äèññ. ... ä-ðà. áèîë.
íàóê, Íîâîñèáèðñê, ÖÑÁÑ ÑÎ ÐÀÍ [Dr. Sci. Thesis,
Novosibirsk, Centr. Sib. Bot. Sad.].

[VOLKOVA, I.I. & E.Ya. MULDIYAROV] ÂÎËÊÎÂÀ,
È.È., Å.ß ÌÓËÜÄÈßÐÎÂ 2000. Äîïîëíåíèÿ ê ñïèñ-
êó âèäîâ ìîõîîáðàçíûõ áîëîò çàïîâåäíèêà “Êóçíåö-
êèé Àëàòàó” – [Supplement to bryophytes list of bogs
from Reserve (South of West Siberia)] Â êí.: Áèîöå-
íîòè÷åñêèå èññëåäîâàíèÿ â çàïîâåäíèêå “Êóçíåöêèé
Àëàòàó”. Âûï. 3. Êåìåðîâî. [In: Biotsenoticheskie
issledovaniya v zapovednike “Kuznetskiy Alatau”. 3.
Kemerovo]: 36-40.


