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ABSTRACT

The syntaxonomic diversity of mountain tundra vegetation within the axial part
of the Polar Urals is described. We distinguished 5 associations and 3 subassocia-
tions assigned to 3 classes of phytosociological classification. 4 associations and 3
subassociations are described for the first time: Pediculari lapponicae—Bet-
uletum nanae ass. nov.,, Dactylino arcticae—Empetretum subhol-
arctici ass. nov. and Bryocaulo divergentis—Vaccinietum uliginosi
solorinetosum croceae subass. nov. we assigned to the class Loise%eurio
procumbentis—Vaccinietea Eggler ex Schubert 1960; Dicrano laeviden-
tis—Bistortetum viviparae ass. nov. — to the class Carici arctisibiri-
cae—Hylocomietea alaskani Matveyeva et Lavrinenko 2023, Rhytidio ru-
gosi—Dryadetum octopetalae ass. nov. with 2 subassociations — typicum
subass. nov. and salicetosum arcticae subass. nov. — to the class Carici
rupestris—Kobresietea bellardii Ohba 1974. Specificity of altitudinal and
latitudinal distribution of different syntaxa in Polar Urals is shown. Communities
of the mountain tundra in the southern part of the Polar Urals are analogous to the
zonal communities of the southern tungra, those in the middle part of Polar Urals
are similar to such in the southern stripe of the typical tundra, and those in the
northern part are analogous to the nortEern stripe of the typical tundra subzone.
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PE3IOME

Teasrankos ML.FO., Xuryn O.B., Kyap E.B., ITucapenxo O.FO., ITpucrsak-
HioKk C.A., Epmoxuna KA. PacrureAbHOCTB TOPHBIX TYHAP OCEBOM YaCTH
IToaapHoro Ypaaa. [TpoBeACHBI HCCACAOBAHMSA 110 BBIABACHHIO PA3HOOOPA3HSA
TYHAPOBOI pacTuTeABHOCTH OceBOH wactu Iloasproro Vpasa. Pasmoobpasue
TOPHBIX TYHAP IIPEACTABACHO 5 ACCOLMANMAME U 3 CYOACCOIMALIMAMU OTHOCHA-
IUMICA K 3 KAACCAM 3KOAOTO-(PAOPHUCTIIECKON KAACCH(DUKAIIII. 4 ACCOIIHALIII
n 3 cybacconmanuu ornmcassl Brepseie. V3 Hux k kaaccy Loiseleurio pro-
cumbentis—Vaccinietea Egoler ex Schubert 1960 orHecensr 2 accomaruu
(Pediculari lapponicae—Betuletum nanae ass. nov.,, Dactylino arcti-
cae—Empetretum subholarctici ass.nov.) u 1 cybaccounanns (Bryocaulo
divergentis—Vaccinietum uliginosi solorinetosum crocecac subass.
nov.), k kaaccy Carici arctisibiricae—Hylocomietea alaskani Matveyeva
et Lavrinenko 2023 — acc. Dicrano laevidentis—Bistortetum viviparae
ass. nov., k kaaccy Carici rupestris—Kobresietea bellardii Ohba 1974 —
acc. Rhytidio rugosi—Dryadetum octopetalae ass. nov. c 2 cybacconna-
nuAMm: typicum subass. nov. msalicetosum arcticae subass. nov. Berssae-
HBI BBICOTHO-IIOSICHBIC U IIIMPOTHO-30HAABHBIC OCODEHHOCTH PACIIPOCTPAHCHUS
curaTakcoHoB Ha [Toadprom Vpaae. TTokaszano, 910 COOOITIECTBA TOPHBIX TYHAP
103HO#H wactu [ToAspHOrO Vpara aHAAOIMYHBEI 30HAABHBIM COODITICCTBAM ITOA-
30HBI FOXKHBIX TYHAP, TYHAPBI CpeAHeil uactu [ToAspHOro Vpasa oAOOHEI A2~
KOPHBIM COODITIECTBAM FOKHOMN YACTH TTOA3OHBI THITIIHBIX TYHAD, 2 TYHAPBI Ce-
BEPHOI YACTH aHAAOTMYHBI I[CHO3AM CCBEPHON YaCTH THUITHYHBIX TYHAD.

Karouesbre caoBa: cunTakconomud, [ToaapHEIT Vpaa, rOpHBIE TYHAPEL, TOABIIOBBIA 1t
TOATOABITOBBIH TTOsICA

Although the beginning of botanical studies in the Polar
Urals dates back to the expeditions of A.G. Shrenk (1856)
and R.R. Pole (1915), and various floristic and geobotanical
studies were carried out later, phytocociological classifica-
tion in this region is at initial stage and we are still at the
level of accumulating data. In the first half of the 20th cen-
tury B.N. Gorodkov (1926, 1929, 1935) conducted extended
surveys of mountain tundra vegetation in the Polar Urals in
the basins of the rivers Sob’, Voikara, Syn’ and Lyapina. He
distinguished the main types of mountain vegetation, their
spatial distribution and proportions. K.N. Igoshina (1935,
1964, 1960) studied flora and vegetation in the upper reaches
of the rivers Sob’, Longot’yugan and Shchuch’ya, she also

showed the specific of flora and vegetation of the Rai-Iz ul-
tramafic massif. Later, PL. Gorchakovskii (1966, 1975) stu-
died the mountain tundra vegetation throughout the Urals
including the Polar Urals. He showed the positions of the
Urals vegetation in the systems of latitudinal and altitudi-
nal zonation differentiation, he also developed the dyna-
mic classification of the mountain tundra types. Studies of
the altitudinal differentiation of the Polar Urals vegetation
were continued in 2000s (Magomedova 2002, Ektova 2004,
Kholod 2006, 2007), as were studies of the influence of
the chemical composition of the bedrock on the vegetation
(Magomedova 2003, Yurtsev et al. 2004, Drozdova 2005;
Kholod 2000).
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However, there are only a few syntaxonomical pub-
lications devoted to relatively small areas. In particular,
classification of subalpine meadows (class Mulgedio—
Aconitetea Hadac et Klika in Klika et Hadac 1944) was
performed in the lower reaches of the Khalatalbei River at
the foothills of the Polar Urals (Telyatnikov 2010), in the
surroundings of Lake Yun-To (Telyatnikov & Pristyazhnyuk
2012) and in the axial part of the Polar Urals in the middle
reaches of the Paipudyna River (Sekretareva 2011). Classifi-
cation of mires (class Scheuchzerio—Caricetea fuscae
Tx. 1937) was carried out on the eastern macro-slope of the
Polar Urals in the surroundings of Yanganape mountain
massif (Lapshina et al. 2021). Syntaxonomy of the alpine
belt was studied in the upper reaches of Enga-Yu River in
the ultramafic mountain massif Rai-Iz (Telyatnikov et al.
2022). No previous vegetation studies had been carried out
in the localities described in this paper.

The objective of this study is to describe and classify
mountain tundra vegetation of the axial part of the Polar
Urals in accordance with Braun-Blanquet methodology.

MATERIAL AND METHODS
Study area

Location, geology and topography. The field work
was carried out during July — August 2018 in 3 localities
in southern, middle and northern parts of the Polar Urals,
stretching throughout the area of approximately 155 km in
the meridional direction (Fig. 1).

First locality represents the area of the confluence of
the Bolshoi (Big) Khanmei and Pravyi (Right) Khanmeishor
Rivers, hereafter referred to as “Khanmeishot”. In the east,
this locality includes a mountain ridge Khanmeikhoi with
the highest summit mount Khanmei (1333 m), in the south
it borders the Rai-Iz mountain massif with the mount Rai-
Iz (1069 m), in the west — Bolshoi Paipudynskii Ridge with
the maximal altitudes 840-945 m. Altitudinal range within
the studied area is 220—-790 m. Metamorphic rocks such as
amphibolites and different sorts of gneisses predominate

Figure 1 Study area and field localities: 1 — confluence of the
Bolshoi Khanmei and Pravyi Khanmeishor; 2 — Lake Ochety; 3 —
Lake Manyasei

at this site along with magmatic rocks, such as diorites and
quartz diorites (State geological..., online resource: https://
www.geolkarta.ru).

Second locality represents the surroundings of Lake
Ochety, hereafter referred to as “Ochety”, which is situated
in the north-west part of the Polar Urals near the Ochenyrd
Ridge. The lake Ochety occupies a tectonic depression and
is oriented from south-east to north-west. The Ochetyvis
River flows from this lake into the Kara River tributary. The
altitudinal range is 270—1166 m. Basic and acidic effusive
rocks, tuffs and green schists predominate. Quartzite
sandstones, shales, conglomerates are less prevalent (State
geological..., online resoutce: https://www.geolkarta.ru).

Third locality represents the surroundings of Lake Ma-
nyasei, hereafter referred to as “Manyasei”’, which is the
northernmost of the studied localities, situated within the
Manyasei Ridge in the northern part of the Polar Urals.
The lake divides the ridge into 2 parts, with the mounts
Malyi (Little) Manyasei (at elevation of 525 m a.s.l) and
Bolshoi (Big) Manyasei (at elevation of 643 m a.s.l) on the
north-western and south-east sides of the lake respectively.
Quartzite sandstones, conglomerates, schists are predomi-
nating rocks, basic and acidic effusive rocks and tuffs are
less widespread there (State geological..., online resource:
https:/ /www.geolkarta.ru).

In spite of diversity of specific rock types in the studied
localities, each of them contained all 3 types in relation to
acidity: acidic (quartzite sandstones, gneisses, acidic effusive
rocks), intermediate (quartz diorite) and basic (amphibolites,
basic effusive rocks) This geological peculiarity causes both
similarity and diversity in the vegetation of the studied areas.

In 2018, we surveyed also a site located on the ultramafic
massif Rai-Iz; but this data is already published (Telyatnikov
et al. 2022), and therefore not included in this paper.

Climate. According to climatic regionalization (Alisov
1957, Khabarov et al. 2008), the area belongs to the subarctic
climatic belt and to the moderately cold and moist Atlantic
Region. The winters are long and frosty, characterized by
heavy snowfalls and strong bizzards. According to records
from the nearest weather station in the Rai-Iz massif, the
coldest month is January with mean temperature -19°C, and
the warmest is July with mean temperature +8.5°C (Pilniko-
va 1989). The specific of winter temperature regime is that
under anti-cyclonal conditions, temperature inversion occur
high in the mountains. Meridional orientation of the Polar
Urals influences the circulation and stops air masses from
the west. Therefore, precipitation on the western macro-
slope is over 1200 mm per year, whereas on the eastern
macroslope it is only 500-800 mm. Spring comes 2 weeks
later and summer is cooler and rainier on the western mac-
roslope than on the eastern (Rakovskaya & Davydova 2001).

Vegetation. Gorchakovskii (1975) distinguished 3 alti-
tudinal vegetation belts (subalpine, alpine and nival, or cold
mountain deserts) in the southern and middle parts of the
Polar Urals. However, we follow Kholod (2006, 2007), who
included cold deserts in alpine belt as an upper sub-belt and
therefore distinguished only 2 belts.

The general characteristics of vegetation of all altitudinal
belts was given in Telyatnikov et al. (2022), it is described in
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detail in Morozova et al. (2006). Here we only reiterate the alti-
tudinal ranges of all belts and their dominant vegetation types:

Subalpine belt: lower part (100—200 m, forest tundra
with Betula pubescens, Picea obovata, Alnus fruticosa and Betula
nana); upper part (200-350 m, alder and dwarf birch thi-
ckets); however, this zonation does not apply to the nor-
thernmost site — Manyasei, which is located in the southern
tundra subzone or subzone E (CAVM team 2003) and
therefore woodland vegetation typical for the lower part is
absent there and replaced by characteristic for the upper
part dwarf birch dominated tundra, similar to that found
on the adjacent plains.

Alpine belt: lower subbelt (350-500 m, dwarf shrubs
communities); middle subbelt (500-1100 m, herbaceous-
cryptogam communities), upper subbelt (above 1100 m,
sparse isolated herbs, absence of developed communities).
In Manyasei the border between subalpine and alpine belts
is located at altitudes 200-250 m and borders between
other altitudinal subbelts are located 100-150 m lower than
in central and southern parts of the Polar Urals.

Sampling and data analysis

The syntaxonomic analysis is based on 69 relevés estab-
lished within mountain tundra, the vegetation of meadows
and mires we do not include in this paper. Plots size varied
from 30 to 100 m? we identified all species and estimated
total vegetation cover (%), cover (%) of the major growth
forms, cover-abundance scores of all species according to
Braun-Blanquet scale (Mirkin & Naumova 1998): 1 — <1 %;
2— 1-5%;3 - 6-10 %0; 4 — 11-25 %; 5 — 26-50 %; 6 — 51—
75 %; 7 —76-100 %. Soil texture was determined according
to Bogolubov et al. (2001). The coordinates and altitude of
plots were taken with Garmin eTrex10.

We classified the vegetation according to Braun-Blan-
quet sorted-table method (Westhoff & van der Maarel
1973). The computer database of relevés is created in the
TURBOVEG software (Hennekens & Schamenée 2001), a
sorted table was derived in the MegaTab program. A di-
chotomous hierarchy of groups of relevés was obtained
in TWINSPAN program (Hill 1979) and transformed by
M.Yu. Telyatnikov into a hierarchy of syntaxa. At this stage
we identified the diagnostic (character) species, differential
and constant species and discard intermediate (between
syntaxa) relevés. Species constancy in the tables was deter-
mined as follows: I — 1-20 %; IT — 20—40 %; III — 40—60 %;
IV — 60-80 %; V — 80—-100 %.

We named the new syntaxa according to the International
Code of Phytosociological Nomenclature (Theurillat et al.
2021). Diagnostic species (D. sp.) of the classes Loiseleu-
rio procumbentis—Vaccinietea Eggler ex Schubert
1960 and Carici rupestris—Kobresietea bellardii
Ohba 1974 are given in accordance with Mucina et al. (2016)
and Ermakov (2012) if other is not specified. Combination
of differential species of the class Carici arctisibiricae—
Hylocomietea alaskani Matveyeva et Lavrinenko 2023
are given after Matveeva & Lavrinenko (2023).

The nomenclature of species followed Sekretareva
(2004) for vascular plants, Ignatov et al. (2006) for mosses
and Esslinger (2016) for lichens.

Mountain tundra vegetation in the Polar Urals

RESULTS AND DISCUSSION

After analysis of the diagnostic table we distinguished
5 associations and 3 subassociations. Two new associations
and a new subassociation of an association eatlier described,
representing communities of dwarf shrub—moss—lichen
tundra were assigned to the class Loiseleurio procum-
bentis—Vaccinietea Eggler ex Schubert 1960, because
in these communities with greater or lesser constancy,
diagnostic species of this class were present (Table 1).
The class Loiseleurio procumbentis—Vaccinietea
comprises dwarf shrub dominated communities in
tundra and alpine areas in Furasia and North America
(Ermakov 2012, Mucina et al. 2016). Further, we assigned
the new associations to the order Deschampsio
flexuosae—Vaccinietalia myrtilli Dahl 1957, alliance
Loiseleurio—Arctostaphylion Kalliola ex Nord-
hagen 1943. The order Deschampsio flexuosae—
Vaccinietalia myrtilli includes shrub and dwarf shrub
communities on acidic soils in the tundra zone, in the
mountains of Scandinavia, Northern Europe and America,
arctic archipelagoes (Mucina et al. 2016). Diagnostic species:
Betula nana, Hylocomium splendens, Pleurogium schreberi. The
alliance Loiseleurio—Arctostaphylion is represented
by tundra communites dominated by hypoarctic shrubs
and dwarf shrubs in habitats with shallow snow cover in
Scandinavia, Iceland, Greenland, Svalbard and the north
of Russia (Mucina et al. 2016). Diagnostic species: Alectoria
ochrolenca, Flavocetraria nivalis, Arctons alpina.

We distinguished a new subassociation in the association
Bryocaulo divergentis—Vaccinietum uliginosi
Telyatnikov 2010 (Telyatnikov 2010b) (Table 1, Rel. 1-10).
It is dwarf shrub (Vaccnium uliginosum sabsp. microphyllum,
V. minns), lichen (Alectoria ochrolenca, Flavocetraria nivalis,
Bryocanlon divergens) tundra. This association was described
in the southern tundra subzone in the western part of the
North-Siberian Plain (in the vicinity of Lake Pyasino).
Diagnostic species are:  Sphaerophorus  globosus, Hierochloé
alpina, Bryocaulon divergens, Polytrichum  piliferum, Tofieldia
coccinea, Arctous alpina. Such communities occupy more or
less convex, well-drained hummocky slopes with an incli-
nation of 5-10°, predominantly of northern aspect, with
shallow snow cover. Dwarf shrubs and lichens dominate,
while mosses and herbs are not abundant.

Bryocaulo divergentis—Vaccinietum uliginosi
Telyatnikov 2010 solorinetosum croceae subass.
nov. (Table 1, Rel. 1-10, Table 3, Fig. 2A, B). Dwarf shrub
(Vaceininm uliginosum subsp. microphyllum, Salix nummunlaria)—
lichen (Sphaerophorus globosus, Bryocanlon divergens) tundra on
gravelly-stony substrata.

Differential species: Solorina crocea, Ochrolechia frigida,
Parmelia omphalodes.

Holotypus: relevé 1 (95). Nenets Autonomous Area,
Priuralskii  district, River Khanmeishor. Coordinates:
67°03'59.8"N 65°50'25.0"E. Altitude 253 m. Gravelly-stony
lichen-dwarf shrub tundra. Flat blocky top of the moraine
with sorted pattern-ground features, large sorted polygons
are 3-5 m in dimeter and approximately 0.5-0.7 m high.
Gravel, stones and blocks cover 50-70% of the surface. Soil
is skeletal, poorly developed, on sandy grounds with gravel
and blocks. Date: 18.07.2018. Author: %elyatnikov M.Yu.

Distribution. Polar Urals: Khanmeishor, Ochety, Manyasei,
in alpine belt and in upper sub-belt of subalpine belt.
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Figure 2 Images of plant communities: A — Bryocaulo divergentis—Vaccinietum
uliginosi solorinetosum croceae subass. nov. — lichen tundra in the middle subbelt
of the alpine belt on the flattened part of the mountain ridge, locality: “IKChanmeishor”;
B — close-up of the previous community in the upper part of the subalpine belt, locality:
“Khanmeishot”; C — Dactylino arcticae—Empetretum subholarctici ass. nowv.
Lichen-crowberry tundra in the upper part of the subalpine belt. Lower part of the
steep SW facing mountain slope. Locality: “Khanmeishor”; D — close-up of the previous
community; E — Pediculari lapponicac—Betuletum nanae ass. nov. — dwarf
birch — dwarf shrub — moss tundra in the upper part of the subalpine belt; lower part
of the SW facing mountain slope; locality: “Khanmeishor”; F — close-up of the previous
community; G — Dicrano laevidentis—Bistortetum viviparae ass. nov. — herbs —
dwarf birch — moss moist tundra in the upper part of the subalpine belt on the flattened
part of the moraine terrace (photo by E.V. Kudr) Locality: “Manyasei”’; H — Rhytidio
rugosi—-Dryadetum octopetalae typicum subass. nov. — Dryas-dominated tundra
in the upper part of the subalpine belt and lower alpine subbelt; upper part of the steep
mountaun slope; locality: “Ochety”; I — Rhytidio rugosi—Dryadetum octopetalae
salicetosum arcticae subass. nov. — Dryas-dominated-moss tundra in the upper part
of the subalpine belt and lower part of the alpine belt; on south-west facing steep slope of
the moraine; locality: “Ochety”; ] — close-up of the previous community. All photos, except
G, by M.Yu. Telyatnikov

Habitat. These communities occur on
convex horizontal parts of mountain
and moraine terraces and their gentle
(5°) or steep (15-20°) predominantly
southern slopes within the altitude range
from 180 to 800 m. Nanotopography 1s
represented by sorted pattern-ground
features; large sorted polygons are 2—10
m in dimeter and approximately 0.5-1 m
high. The margins of sorted polygons
are vety blocky and often remain barren.
Gravel and blocks cover 3070 % of the
surface. Skeletal soil on sandy ground
with gravel and blocks.

Structure and composition. Only
one vegetation layer is expressed and
represented by patches of lichens
(ca. 35 %) with admixture of bryophytes
(1-60 %) and dwartf shrubs (5-15 %).
Bryocanlon divergens, Sphaerophorus globosus,
Flavocetraria cucullata, F. nivalis are do-
minant lichens, Racomitrium lanuginosum
dominates among mosses and the most
abundant dwarf shrubs are Salix num-
mularia, Vaccininm nliginosum subsp. mic-
rophyllum and 1. vitis-idaea sabsp. minus.
Herbs (Hierochloé¢ alpina, Luzula confusa)
are not abundant, 5-20 %. Total number
of taxa in this association is 99, the most
numerous ate lichens (49), and almost
equal numbers of bryophytes (23) and
vascular plants (27), however, the majo-
rity of species has low constancy, only
24 species have a constancy of III and
higher. Species richness of sampled
plots vary from 20 to 43 species, with
an average of 34 species.

Dactylino arcticae—Empetre-
tum subholarctici ass. now.
(Table. 1, rel. 11-23, Fig. 2C, D). Lichen
(Cladonia uncialis, Thanmolia vermicularis,
Flavocetraria — cucnllata)—dwarf — shrub
(Empetrum subbolarcticum, Arctous alpina,
Ledum  decumbens, Vaccinium  nliginosum
subsp. microphyllum) tandra

Differential species: Enmpetrum subbol-
arcticum, Ledum decumbens, Arctous alpina,
Dactylina arctica.

Holotypus: relevé 11 (76). Nenets
Autonomous Area, Priuralsky district,
Khanmeishor  River.  Coordinates:
67°04'14.0"N  65°50'59.6"E. Altitude
290 m. Dwarf shrub tundra on gravelly
grounds. A flattened moraine ridge. In-
clination 5°, aspect 180°. Micro- and
nanotopography is not pronounced.
Soil: podbur with an ul}l)per peat layer of
1 cm on sandy-gravelly grounds. Date
14.07.2018. Author Telyatnikov M.Yu.

Distribution. Polar  Urals, upper
reaches of the Khanmei River.

Habitat. The communities occur in
the upper part of the subalpine belt
and lower sub-belt of the alpine belts.
They occupy convex parts of the
moraine ridges and mountain terraces,
as well as their gentle (2-10°) and steep
(25-30°) slopes mainly with southern
and western aspects. Altitude range is
230-480 m. 'I}ile nanotopography is
sorted circles, 20-50 cm in diameter
and 5-20 cm high, with blocks and gra-
vel in marginal parts. Thin, peaty and
peat-humus soils, 1-10 cm in depth,
underlain by sandy-gravelly grounds.
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Table 1. Associations Bryocaulo divergentis—Vaccinietum uliginosi (A), Dactylino arcticae—Empetretum
subholarctici (B), Pediculari lapponicae—Betuletum nanae (C).

>

Association |

B | c

A|lB]|C

2
z
&
o

Locality
Total cover (%)
Shrubs

Dwarf shrubs
Semi dwarf shrubs
Lichens

Mosses+ Liverworts
Herbs

Height of shrubs (cm)
Aspect (°)
Inclination(®)

Altitude (m)

Number of species

0

5
- 202

520-15 5 50
51090 - 10 — 100
5520-5 13 &

5115-5
- 202055-15 — 20

10 51030~ 5 1 50 O

Relevé nr. in the data base
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w0 w0

75 15 90

51530-45 5 95
52015-063 3 70
22518-54 5 90
52015-100 5 100

51610~ 5 1 15

0 1030
15 1050 20 — 10 40100 O

9 (103342330 15190 20 1060 22 — 15 40 70 O

6 |180 43345 5180 151050701 10 1 100
10 114840 260 20 0

2 113 36 51015202 10 5
4 |157 34330 4135 — 101025- 5

3 (13734800 0 —
7 119020180 0 —
8 (19626185 0 —

1% 19531253 0 — 20 5 1015—-10 1 40
5 (164 31330 0 —

Relevé nt. in the table

11%| 76* 18290 518010 2 5 15-50 5 70

12 | 94 29250 3 180 15

2313422230 0 — 251010155 55 25100
24| 80 183001522510 1560 1 6 10 60 100
25| 81 293102222550 5 4020 — 50 30 100
26 | 105 31 400 3 31515 105025~ 5 40100
27*|114*33 520 5 180 30 109025 1 15 35 90
28 | 119 44 450 30225 10 15 60 35 — 40 20 100 §
30 (16532335 0 — 1201080 15— 2 351000
31 {948 34 340 2 150 70 20 80 10 — 25 60 95 Zﬁ

21952 2539010280 10 2 1520—- 20 5 65

19 |916 37 430 30275 20 1590 10 — 92 7 100
22 1985 28 240 2 250 20

16 | 111 33 330 25225 20 10 5 30 — 65 25100
201934 22255 2 80 20

17 1901 30 290 3 285 20

14 | 108 46 480 25270 10 151540 — 45 12 9
18 |905 32 29510210 15

13 {100 21 31010180 10 1 1520—-45 5 9
15 | 109 29 330 30225 15

29 (162 38330 0 —

Number of relevés

Differential species of the association Bryocaulo
Sphaerophorus globosus 1L-N [272 2 3 1 1 3 1
Hierochloé alpina 1-V 2 2222 -1
Bryocanlon divergens 2 2 2 21 1

1 2
31
1 !

Solorina crocea Sh
Ochrolechia frigida 1.-V
Parmelia omphalodes

12 3 2

2
4
Differential species of the subassociation solorlnetosum croceae
3
1
1

S
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Table 1. Continued.

Association | A B C A | B | C

Relevénr.inthetable % n o v wor oo BN 0I U223 dR 38888338 %
Carex bigel. subsp. arctisibirica 1 2 -1 2 1 s 231 - 1 14 22 2 2 3 -|II2II21V 2
Cetraria islandica 1 -5 - - 111 1 t21111-11 - - - 12 - 11 1[II2IV1IV1
Cetraria nigricans 113 - 31 N 1 -1 1 - 11 - - « « = -« SMI21I 1 -
Cetrariella delisei - IR : D~ - - I 2
Cladonia arbusc. subsp. mitis 3 . 13 14
Cladonia crispa var. cetra 1 . : : 11 - .
Cladonia amanrocraea 2 - 3 3 11 2 2 11 2 1 : 2 - 11 2 2 2 I 2101 2 1V 2
Cladonia arbuscula -1 2 1 371 3 2 42 21 31 2 112 21 H 2IV21V 2
Cladonia chlorophaea R 1 . : 1 1 I 1101
Cladonia mmg'/ej:a 2222 - 11 - 1 1 = - = 2 « = = = 1 - -2 e ] IV 21 211 2
Cladonia ecmocyna - Y B L IR S | )
Cladonia grac. subsp. elongata =1 2 - - 1 - - - 1.1 - 1 - - - - - - -« - - 1 1= 21 -|II11 101
Cladonia gracilis R SR S ST SIS SN
Cladonia macroceras - RIS IR IR B : .
Cladonia mﬂgﬁfiﬂa -3 - - -11T2-2121-----11-- - -2 31 -|13IV2I2
Cladonia shgia L 2 N (R S~ | < I 2112
Claﬂ’amg J‘th;/ﬂﬂ"lﬂd o . B . . . . . . . 4 . . . . . . . . . . . . . . 1 o . . 1 . . . o1
Cladonia uncialis 221 -12-+-11+-11223111-112--12:-212 IV1V 21V2
Dicranum acutifolinm . - - - - -2 - - - e e e e e e e e e ] 12 11
Dicranum elongatum s s T m21 21 4
Dicranum flexcicanle R T SR G B 13 I 4
Dicranum laevidens R R R - e : : :
Dicranum sp. R T . ) . 1213 -
Dicranum xpadmmﬂ I 3 . - 13
Dryas octopet. subsp. subincisa = - - - - - 1.2 - 2+ - - 2 - 1 - - 2 2 Im21mz21 2
Egquisetum arv. sabsp. boreale L R O B |
Festuca ovina ti+1+t -2 -31-12---12-2---11 -1 - - - 22212|[IV2I121IV 2
Harrimanella hypnoides NN I IR AN B : :
Hedysar. hedys. subsp. arcticume| = = -+ =+ - e e 20 e D e e ] 1 I 2111
Hieracium alpinum Y (R e SR B ICHNS G S Q]
Lagotis glanca subsp. minor = = -+ - - L e e e e e e e e T :
Linnaea borealis S R IR S BRI B - I3
Llpydia serotina L B I SRR SRR I G B S
Lobaria linita o 11 2 2 e e e e e e e e e e e e T T T 2T 01
Luzunla confusa 1111211111 = - - - « - « « <« 1 1 - - - « = =« -« - «|V1I1 -
Luzunla nivalis - R R B . I - 1111
Minuartia macrocarpa 2 T T B S ST m111 -
Nep/aroﬂm arcticum ti - - -1T1T -1t - - 11t - - -1 - - 121 -1 11|OI1TIT1IV1
Nephroma expallidum S 2 T e e e 111111
O>g/tm72m sordida T L e Y SR R ST 1T 112
Pachyplenrum alpinum T S S B O S A O B |
Pedicularis oederi C Y L S S LT I S N S SR
Peltigera aphthosa - - - - - - - -1 11222 11 -2 12211 - 2[1I1IV2IV2
Pe/tz;gem malacea S S Y O L L R S LS NN L [ § S N G B G |
Peltigera polydactylon RN () SRR SRCHN SN | )
Peltz;gem scabrosa - - - -1 -7 21 111 - -1 - 121221121111V 2
Poa arctica L S SR N S S . I 111
PﬂgWZdﬂ/ﬂﬂ ﬂrnz;gemm . . . . 1 . . . . . . . . . . . . . . . . . . . . . . . . . . I1 . .
Poblia drunimondii Sh L Y A L 2~ A 0 O O G § )
PH/:?”ZO”Z%M d[ﬂl‘lflﬂrﬂm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Pobytrichastrum alpinum 2 3 3 - 1 e e e e e e e T2 :
Polytrichum commnne - IS IO IR B 102
Polytrichum hyperboreum o212 - L e 2 e e e e e e e e 2 T2 T 21103
Pﬂé/fﬁ[}?ﬂ/ﬂjeﬂfeﬂﬂ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . . . I 2
Polytrichum juniperinum oo o5 s e e e e 3 3 e e e e D -3 1| T 41 3112
Polytrichum pilifernm T I R B 1 -1 0 2 - m21I 112
Polytrichum strictum - - - - - -1 - - e e e ] 23 I1 - 12
Ptilidinm ciliare - -7 -1 -3 -2 - 12 23 - - -1 - -2 1341 II 21121V 3
Racomitrinm lannginosum - - 21211212 : 2 23 - 31 1 V21211
Rhbytidinm rugosum | 122 3116 3 i 1 W14 11
Rubus arcticus 1 RN - 4 1 : 311 - 13
Salix arctica T O | . I 2111
Salix glanca - - - - - - - - - - - - 2 e e e D o - 1T 212
Salix nummularia 4 332311232 .- -1 - - - 113122 - -« =+« « - - ~IV3III2 -
Salix phylicifolia E Y B SR CENEC S SRR NI BNP7 S )
Salix pulchra T B -2 1112
Salix reticnlata - IR I ST ) . I 1112
Sanionia uncinata - IR I S LI L ) 1 . I 1112
Saussurea alpina N I S R | 1 111111
Solidago virganrea 2 I N - II 2
Sphaerop/jomyﬁagz'/ix o . -3 2 - -2 . B B . . B . . B . . . . . . . . B . . . - IT 2 . .
tellaria peduncularis N SR SRR N G S G|
Stereocanton alpinnm o A B | 1112112
Stereocanton sp. I O - 1410212
Tanacetum bipinnatum Y EE L SR : : :
Tephroseris atropurpurea
eratrum lobelianum

Note: Solitary occurrences: Achoriphragma nudicanle 28(1 ecuris pratensis subsp. alpestris 24(1); Calamagrostis sp. 26(2), 31(1); Carex qua-

534(4 9(); Ledum palustre

sivaginata 23(2), C. rupestris 4(1); C. vaginata subsp. guasiva, zmzta ’> (1); Dryas octopetala subsp. subincisa (D. var. argentea
24(2); Lerchenfeldia flexnosa subsp. montana 24(3); Luznla ]g rigida 31(1); L. parviflora s. str. 24 1) Lycopodinm dubinm 24(1); Mﬁmmlza arctica 19(1);
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Table 1. Continued.

Poa aépz%gma 30(1); Rhodiola guadrifida 4(1), 7(1); Rubus chamaemorns 23(5); Salix: hastata 31(1); S .]ﬁo/cm’f 3(2); Saxifraga hieracifolia 28(1); Tephroseris
sp. 28(1); Trientalis europaea 24(1), 31(&); Vaccininm myrtillus 24(2); Valeriana capitata 19(1). Lichens: Arctoparmelia centrifuge 20(1); Caloplaca
raesaenenii 18(1); Cetraria aculeata 1(1); C. ericetornm 2(1), 14(1); C. laevigata 16(1); C. muricata 1(1); C. odontella 5Q1); C. cornuta 23}\12; C. plenrota
9(1); Cladonia pyxidata 2(1), 4(1); C. sp. 8(2), 28(1); Dactylina ramulosa l%(l); Hypogymnia f/gywdw 4(3); Lopadium pezizoidenm 14(1); Melanelia stygia
1(1); Ochrolechia androgyna 3(1); Peltigera canina 30(2); Pertusaria coriacea 2(1); Pzrlmaﬂ'a actilina 14(1), 8(1); P. oculata 9(1); P. panyrga 2(1); P. sp.
9(1); Psendephebe pubescens 4(1); Stereocanton glareosum 9(1); Vulpicidia tilesii 5(1). Mosses: Ceratodon purpureus 17(1), 20(1); Conostommum tetragonum
4(1); Gymnomitrion sp. 1(1), 5(5); Lophozia sp. 3(2), 13(3); Pogonatum dentatum 4(3).

Relevés by M.Yu. Telyatnikov. Location: Priuralsky district, upZPCI reaches of Bolshoi Khanmei and Pravui Khanmeishor (Kh): 1 —
67°03'59.8"N 65°50'25.0"E, 18.07.2018; 2 — 67°04'10.8" 65°51'54.2", 20.07.2018; 3 — 67°05'03.8" 65°53'04.1", 23.07.2018; 11 — 67°04'14.0"
65°50'59.6", 14.07.2018; 12 — 67°04'01.7" 65°50'28.8", 18.07.2018; 13 — 67°04'21.3" 65°51'08.8", 18.07.2018; 14 — 67°04'53.8" 65°52'01.7",
18.07.2018; 15 — 67°04'07.3" 65°510'19.4", 20.07.2018; 16 — 67°04'08.8" 65°51'32.0", 20.07.2018; 23 — 67°01'56.2" 65°54'21.7", 22.07.2018; 24
—67°04'17.7" 65°51'16.8", 17.07.2018; 25 — 67°04'19.2" 65°51'19.9", 17.07.2018; 26 — 67°04'57.0" 65°51'49.4", 18.07.2018; 27 — 67°04'08.2"
65°51'59.9", 20.07.2018; 28 — 67°04'51.9" 65°51'55.2", 21.07.2018. Priuralsky district. Surroundings of Ochety lake (O): 4 — 68°04'33.9"
65°51'20.5", 02.08.2018; 5 — 68°04'19.7" 65°51'43.1", 02.08.2018; 29 — 68°04'25.2" 65°51'37.4", 02.08.2018; 30 — 68°04'19.7" 65°51'53.1",
02.08.2018. Priuralsky district. Surroundings of Manyasei Lake (M): 6 — 68°04'47.3" 65°53'34.0", 05.08.2018; 7 — 68°26'56.9" 66°19'20.9",

08.08.2018; 8 — 68°26'55.0" 66°18'55.1", 09.08.2018.

Relevés by E.V. Kudr. Location: Priuralsky district, upper reaches of Bolshoi Khanmei and Pravui Khanmeishor (Kh): 17 — 67°04'12.8"N

55°50'54.0

'E, 16.07.2018; 18 — 67°04'16.9" 65°51'12.8",16.07.2018; 19 — 67°04'12.9" 65°51'37.9", 17.07.2018; 20 — 67°04'00.6" 65°50'28.7",

18.07.2018; 21 — 67°04'57.7" 65°51'44.4", 19.07.2018; 22 — 67°01'56.6" 65°54'37.6", 22.07.2018; 31 — 67°04'42.4" 65°51'25.5", 19.07.2018.
Priuralsky district. Surroundinégs of Ochety lake (O): 9 — 68°04'34.3" 65°51'18.4", 02.08.2018. Priuralsky district. Surroundings of Manyasei
1

Lake (M): 10 — 68°27'02.8" 66°21'47.2", 12.08.2018.

* — holotypus. Abreviations: I.-A — alliance Loiseleurio-Arctostaphylion.

Structure and composition. Only one layer of vegetation
is expressed, dwarf shrubs dominate (mean cover 55 %),
lichens (10-40 %) and mosses (520 %, rarely up to 90 %)
co-dominate. The height of the vegetation is 5—7 cm, total
cover is 70-100 %. Plants distribution throughout the com-
munity is even. Ewmpetrum subbolarcticun, 1Ledum decumbens,
Vaccininm unliginosum subsp. microphyllum dominate among
dwatf shrubs, Cladonia uncialis, C. arbuscula, Dactylina arctica,
Flavocetraria cucullata are dominating lichens, Pleurozium schre-
beriis a dominat moss. Herbs and shrubs are few and sparse.
Totally 84 taxa were recorded in this association, lichens
and vascular plant were represented by 36 species each and
mosses were less numerous (12 species). 27 species have
constancy 111 and higher. The richness in relevés was 18—46
species, on average 28 species.

Note. There is some similarity of our association with
Empetro hermaphroditi—Salicetum nummulariae
Bogdanovskaya-Giyenef ex Lavrinenko et Lavrinenko 2020
(Lavrinenko & Lavrinenko 2020). However, from 4 differen-
tial species of our association only Arectous alpina is common
for both. Similarly, only one diagnostic species of Empetro
hermaphroditi—Salicetum nummulariae (Sakx num-
mularia) is present in our association. The differences are
more noticeable. Thus, several lichens (Afectoria ochrolenca,
Asachinea chrysntha, Cladonia amanrocraca, C. rangiferina, C. nn-
cialis, Nephroma arcticum, Peltigera apbthosa, P. scabrosa, Dacti-
lina arctica) and bryophytes (Rbytidium rugosum, Plenroginm
shereberi, Ptilidinm ciliare) have high constancy only in our
association. Whereas, other species of lichens (Alectoria nig-
ricans, Bryocanlon divergens, Cetraria aculeata, Cetrariella delisez,
Stereocanlon alpinum) and hetbs (Festuca rubra subsp. arctica,
Tanacetum bipinnatum) have high constancy in the Empetro
hermaphroditi—Salicetum nummulariae.

Pediculari lapponicae—Betuletum nanae ass.
nov. (Tabl. 1, rel. 24-31, Fig. 2E, F). Dwatf shrub (IVaci-
nium uliginosum subsp. microphyllun)—dwarf birch (Betula na-
na)-lichen (Cladonia arbuscula, Flavocetraria cucullata, Nephroma
arcticum, Peltigera aphthosa, P. scabrosa)—moss (Hylocominm
splendens, Plenrozium schreberi) tundra.

Differential species: Pedicularis lapponica, Salix lanata.

Holotypus: Relevé 27(114). Nenets Autonomous Area,
Priuralskii district, the Khanmeishor River. Coordinates:
67°04'08.2"N 65°51'59.9"E. Altitude is 520 m. Dwatf shrub
— dwarf birch — moss tundra. The upper part of the slope of
the mountain terrace, inclination 5°, aspect 180°. The nanoto-
pography is represented by hummocks 2060 cm in diameter
and 7-30 cm high. Soil: lithozem with 5 cm thick upper peat
layer. Date: 20.07.2018. Author Telyatnikov M.Yu.

Distribution. Polar Urals, Khanmeishor and Ochety.

Habitat. The community occurs within the upper sub-belt
of the subalpine belt and the lower sub-belt of the alpine
belt, at altitudes from 300 to 520 m. The stands occupy
the lower parts of the south-western mountain slopes wit
an inclination of 15-30°, as well as the flattened or gently
sloping (2-5°) tops of moraine terraces. The nanotopo%fa—
phy is cryogenic hummocks. Soils: primitive shallow litho-
zems with a peaty-humus layer 2—7 cm thick on sandy loam
stony grounds.

Structure. Two vertical layers can be distinguished in this
stands. The field layer is 10-60 cm high, formed by shrubs
(20-60 %) and to a lesser extent by herbs (5-20 %). Shrubs
are concentrated in the hollows between hummocks. The

round layer is 710 cm high, closed, composed mainly of
%ryophytes (40-90 %) with an admixture of lichens (1—
35 %) and dwarf shrubs (2-40 %). In this association we
registered 98, including 53 vascular plant species, 31 taxon
of lichens and 14 of mosses. The richness of relevé plots
was from 18 to 44 species, on average 32 species.

We distinguished one new association (Dicrano lae-
videntis—Bistortetum viviparae ass. nov.) within
communities of mesic tundra with a predominance of mos-
ses and assigned it to the class Carici arctisibiricae—
Hylocomietea alaskani Matveyeva et ILavrinenko
2023, the order Eriophoretalia vaginati Matveyeva
et Lavrinenko 2023, the alliance Cassiopo tetragonae—
Eriophorion vaginati Matveyeva et Lavrinenko 2023.
The class comprises zonal vegetation that occurs on the wa-
tersheds of the tundra zone in Eurasia and North America,
in intermediate habitats in terms of moisture and texture of
the substrate, thickness and duration of snow cover, depth
of seasonal permafrost thawing, and length of the growing
season (Matveeva & Lavrinenko 2021, 2023). Species, inclu-
ded in differential combination of taxa are marked in the
Table 2 (Ca-Ha).

The order includes the Eriogphorum vaginatum-dominated
tussock communities with participation of sphagna mosses
on pootly drained heavy loams on flat, slightly concave
or slightly convex watershed surfaces in the subzones of
southern and typical tundra in the Arctic.

Differential combination of taxa: the same as for the
class, but also includes Calamagrostis holmit, Cassiope tetragona,
Eriophorum angustifolium, E. vaginatum, Tephroseris atropurpurea
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s. stt., Salix pulchra and Sphagnum-mosses: Sphagnum angustifo-
linm, S. fimbriatum, S. girgensobnii, S. squarrosum, S. warnstorfi.

The alliance Cassiopo tetragonae—Eriophorion
vaginati Matveyeva et Lavrinenko 2023 includes commu-
nities with the dominance of Erigphorum vaginatum and the
participation of sphagna mosses and has exactly the same
distribution and differential combination of taxa as the order
(Matveeva & Lavrinenko 2021, Matveeva & Lavrinenko 2023).

Dicrano laevidentis—Bistortetum viviparae
ass. nov. (Table 2, Rel. 1-11; Table 3, Fig, 2G). Herbaceous—
dwarf birch-green moss moist tundra.

Differential s}pecies: Eriophorum vaginatum, Aulacomninm
palustre, Rubus hamaemorus, Dicranum laevidens.

Holotypus: Relevé 4 (202). Nenets Autonomous Area,
Priuralsky district, vicinity of Lake Manyasei. Coordinates:
68°27234"N 66°19'36.1"E. Altitude is 190 m. Dwatf
birch—dwarf shrub-moss tussock tundra. Tussocks are 10—
30 c¢m in diameter and 7-15 c¢m high. Flattened watershed,
inclination 6°, eastern aspect. Soil is gleezem with 5-cm up-
per peaty horizon on loam grounds with admixture of gra-
vel. Date 08.10.2018. Author: Telyatnikov M.Yu.

Distribution. Northernmost part of the Polar Urals, Ma-
nyasei, Ochety, Khanmeishor, alpine belt and upper part of
the subalpine belt

Habitats. The %hytocoenoses occupy flat or gently sloping

(3-8°) tops of the mountain and moraine terraces. Altitude

170-615 m. These communities are the part (element) of

polygonal tundra-mire complex, and grow on high-centred

[S)ol rgons, but they can also form homogenous contours.
oils are gleezems, with 2—7 c¢m thick peat horizon

Structure and composition. The field layer is 15-30 cm
high, varying from sparse to closed, formed by herbs (5—
00 %; Erigphorum vaginatum, Bistorta vivipara, Carex arctisibi-
rica) and shrubs (10=50 %, Betula nana). Hetbs are evenly
distributed, while shrubs grow in microdepressions bet-
ween tussocks. The ground layer is 5-10 cm high, closed,
composed mainly of %Wgrophytic (Aulaconninm palustre) and
mesophytic (Aulaconminm turgidum, Dicranum laevidens, Hylo-
cominm splendens) mosses (60—100 %) and to a lesser extent
by lichens (5-40 %) and dwarf shrubs (up to 15 %). Total
number of taxa registered in this association is 127, with
practically equal number of lichens (40), bryophytes (41)
and vascular plants (46). Number of species in relevés is
18-52 with average 36. Number of species with constancy
IIT and higher is 26.

Note. There is some similarity with the ass. Parryo
nudicaulis—Tomentypnetum nitensis Telyatnikov
et al. 2019 (Telyatnikov et al. 2019) described in the nor-
thern part of the typical tundra of the Gydansky Peninsula.
They belong to the same alliance, but they are different
associations. From the 4 diagnostic species of Parryo
nudicaulis—Tomentypnetum nitensis, only Prlidium
ctliare is present with high constancy in our association,
on the other hand, from the 3 diagnostic species of our
association only Eriophorum vaginatum is present in Parryo
nudicaulis—Tomentypnetum nitensis. There are
significant differences in the composition of lichens, herbs
and shrubs (Table 2). Only in Parryo nudicaulis—To-
mentypnetum nitensis the following species of lichens
(Cetraria laevigata, Cladonia gracilis subsp. elongata, Flavocetraria
cucullata, Peltigera aphthosa), hetbs (Parrya nudicanlis, Arctag-
rostis latifolia, Pedicularis lapponica, Poa arctica, Pyrola grandiflora),
mosses (Dicranum aﬂgngz'fo/ium, Polytrichum hyperboreum, Tomen-
typnum nitens) and dwarf shrubs (Dryas punctata, Salix polaris)
are present with high constancy. On the opposite, other
sgecles of lichens (Cladonia amanrocraea, C. uncialis), mosses
(Polytrichum  strictuns, Dicranum laevidens, Plenrozinm schreberi,
Sphagrum subsecundum) are present with high constancy only
inthe Dicrano laevidentis—Bistortetum viviparae.

Comparison with the ass. Tephrosero atropurpureae—
Salicetum pulchrae Telyatnikov et Troeva in Telyatnikov
etal. 2015 showed that out of its 5 diagnostic species, 2 spe-

cies, Eriophorum vaginatum and Anlaconmium palustre, are also
included in the group of differential species of our associa-
tion. However, as in the previous case, there are significant
differences in terms of species constancy (Table 2).
The difference between Sphagno—Eriophoretum va-
inati Walker et al. 1994 and our association is in low abun-
%ance of Sphagnum-mosses. Besides, only 1 of 9 differential
species (Rubus chamaemorus) is common for both associations.
Comparison of our association with the Bryorio niti-
dulae—Vaccinietum minoris Telyatnikov et Troeva in
Telyatnikov et al. 2014 showed that of 9 diagnostic species
of the latter, only 2 species, Cetraria islandica and Cladonia ar-
buscula, are fpresent with high constancy in our association.
Whereas of 4 differential species of our association, only
1 species (Erigphorum vaginatum) is present with high con-
stancy in the Bryorio nitidulae—Vaccinietum mino-
ris. There are also differences in the composition of herbs,
mosses and lichens (Table 2).

One new association with 2 subassociations we distin-
guished in tundra with the participation of Dryas and assig-
ned it to the non-acidic sedge and dwarf shrub class Carici
rupestris—Kobresietea bellardii Ohba 1974, occur-
ring on wind exposed habitats with shallow snow cover
in lowland and mountainous regions of northern Eurasia
(Ermakov 2012). Diagnostic species of the class: Szene
pancifolia, Dryas octopetala subsp. subincisa, Poa arctica, uzunla
nivalis, Silene acanlis, Pedicularis oederi, Sanssurea alpina, 1.loydia
serotina, Astragalus norvegicus, Carex rupestris, Potentilla crantzii,
Saxifraga cernua, Cladonia pocillum.

Further, this vegetation is referred to the order Thymo
arcticae—Kobresietalia bellardii Ohba 1974 and
the alliance Kobresio—Dryadion Nordhagen 1943.
The order includes dwatf shrub and graminoid tundras
of Scandinavia, Iceland, Greenland, northern Russia and
the arctic part of North America (Mucina et al. 2016). The
diagnostic species are the same as for the class. The alliance
Kobresio—Dryadion is represented by graminoid
and dwarf shrub heath vegetation on base-rich soils in
the mountains and tundra zone of FEurasia (Ermakov
2012). Diagnostic species: Carex rupestris, Dryas octopetala
ssp. subincisa, Salix reticulata, Rhytidium rugosum. The new
association we refer to this alliance.

Rhytidio rugosi—Dryadetum octopetalae ass.
nov. (Table 2, rel. 12-27). Herbaceous (Hedysarum hedysaroi-
des subsp. arcticum, Valeriana capitata, Bistorta vivipara), dryas
(Dryas octopetala subsp. subincisa), moss (Hylocomium splendens,
Rhbytidinm rugosum, Anlacomninm turgidum) tundra.

Differential combination of taxa: Rhytidium rugosum, Ste-
reocanlon alpinum, Valeriana capitata.

Holotypus: Relevé 12 (187). Nenets Autonomous
Area, Priuralskii district, surroundings of Lake Ochety.
Coordinates: 68°04'55.8"N 65°5023.2"E. Altitude 456 m.
Dryas-moss tundra in the upper part of a steep (43°) eastern
(aspect 90°) blocky mountain slope. Patches of vegetation
are scattered between blocks. Soil: lithozem, with 4 cm thick
organic peaty horizon underlain by sandy-gravelly-stony
ground. Date: 05.08.2018. Author: Telyatnikov M.Yu.

Distribution. The community was recorded predominantly
in Ochety, less common in Manyasei, in the upper part of
subalpine belt and lower subbelt of alpine belt.

Habitat. The stands occupy gentle (2-10°) and steep (15—
45°) slopes of moraine and mountain terraces, mainly of
southern aspects (S, SW, SE); within the altitudinal range
240-484 m. Nanotopography: cryogenic hummocks 0.2—
2 m in diameter and 10-25 c¢m high. Soils are gleezems and
lithozems with peaty-humic horizon 1-7 cm thick.
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Table 2. Associations Dicrano laevidentis—Bistortetum viviparae (D), Rhytidio rugosi—Dryadetum

octopetalae subass. typicum (E) and subass. salicetosum arcticae (F)
Syntaxon | D | E | F D[E|F
Locality OOMMMMMMKIEM MO OOOMMMOOOOOOOOO
Total cover, %: SEESESSESEREESEERREERERESERRAE
Shrubs | | 9'. % Q Q 2 o 0 Q % 0 — 1 =0 AN =D
Dwarf shrubs w28 0w 2222 FEELILILZILIIRIRISAIS
Semi-dwarf shrubs T L B R T T N BT B R B B
Lichens SERIRITIT w2 EgILL8FgEFTTEL2EES
Mosses+ Liverworts sece@essssss@zzraineganw@eIgescs
Herbs S48 8P LRTIFTRITIIRIISRSITRLLR
Height of shrubs (cm) 88888888 ERES KL 82 2222
Aspect () = 8zc St Z23snziefzfgzczzs
Inclination (O) XSOV O Mo AaCSCanRN QYN 2SBIRILZ2LIa
Number of species SRR TN EITLELHEERIRILLRIRRSILTATR
*, [sal 0 0 ¥ — O 0 AN T O * AN < © A
Relevé nr. in data base '§§§§§§§§§§§§§§§§§§§§§§§5558
Relevé nr. in the table “N el Lo a2 ANTRENR2]RARIRES
Number of relevés 1 7 9
Differential spec1es of the association Dicrano laevidentis— Blstortetum viviparae
77 borum vaginatum Ca-Ha, Ev, Ct-Ev [5 -~ 3 4 T 212272 o C V3
lacomminm pa/mtre 11112124114 - - -~ - - -1 <= - -1 - - 2|V2 I 1
Rﬂhm chamaemorus 232 -1 4 - 32 1) e e be e e e e TV 3 .
Dicranum laevidens - - 1.3 3 31 - - - 1 111 3 11
Combination of differential species of the association Rhyt1d10 rug051 Dryadetum octopetalae and subasss typicum
Rhbytidinm rugosum K-D 2721221 217332421 V2V3
Stereocanton alpinnm R N RN 11210122111 1|1 1|11V 2
Valeriana mpitala Ca-Ha o1 -1 1212111211121 321 1|T1|V1IV?2
Differential species of the subassoclatlon sal1cetosum arcticae
Salix arctica - -2 - - 2T 21T 1T 1T 1T T1TT] - 12[V1
Tephroseris atrofm"pﬂmz Ev, Ct-Ev Y R A S R B B | 1 11 - |IV1
Climacium dendroides E T I R S R | . N I
Silene pancifolia Cr-Kb L R S S R I O O S B | 1 1] - HI1Iv1
Cladonia macroceras o202 e e e e e e D ] 1 12 - |II1
Differential species of the alliance Kobreslo Dryadlon (K D)
Salix reticulate - - - - - 1213372513/ 11T1V3
Combination of differential species of the order Erlophoretalla vaglnatl (Ev)
Calamagrostis holmii Ev, Ct-Ev 2 oo e T2
Salix pulehra Ev, Ct-Ev oo 321 - - 12 - - 3 - 3 oo s -1 I 213 T 1
Eriophorum angﬂmfo/zmﬂ Eyv, Ct-Ev R T T L L e R 1§ O
Sphagnum angustifolinm Ev, Ct-Ev S e T R I ]
Sphagnum fimbriatum B, Ct-Ev R/ L A [ ]
Sphagnum squarrosum Ev, Ct-Ev e N T A [ ] :
Sphagnum warnstorfii Ev, Ct-Ev T A L o 1D ) I 4
Combination of differential species of the class Carici arctisibiricae— Hylocom1etea alaskani (Ca-Ha)
Aulacomminm turgidum 2 2 2 3 3 2 3 3 -1 -5 - 2 1232 13232 - - 1|V3IV3IV2
Dryas octoper. subsp. subincisa C+-Kb, K-D - - 2 1 2 - - 11 2232334224432 2IT2V2V3
Ptilidinm ciliare 4 -1 3 3 232 -2 1211111211 - 1(IV3IV1IV1
Carex bigelowii subsp. arctisibirica 6117 -1 1111 - - - - 112 1 - 1|V 3101 1II 1
Salix pofzm 3 3 2 o -3 - 111 - 3 : S(II3nva -
Racomitrinm lannginosum R O S S B S N R A 1 A Vi
Dd{l)//ii’la arctica 11 -1 -1 - - - 11 - -1 - - e e I HIl I1
Distichinm mpi//are%m S LT AR B Y S | . III 1
Stellaria pedﬂﬂm/mif S T L S e - I 1111
Luzula confusa R S O A I i 1 R A |
Poa arctica Cr-Kb R L U T S SR U O S
Petasites frigidus R I B SRR 1 | B S .
Arctagrostis latifolia L T T T 1 3 O T
Tomentypnum nitens e o S S /2 S~/ 1 G G O O §
Achoriphragma nudicanle AR IR [N IR SR : I
D@/ﬂfzpﬁﬂ%‘fdfﬂ . . . . . . . . . . . . . . . . . . . . 2 . . . . . . . . 12
Luzunla nivalis Ce-Kb A I S O oIt
yﬂXZj[?”dgﬂ [)Z.f[ﬁl/ﬂ.f . . . . . . . . . . . . . . . . . . . . . . . . . . 1 . . 11
Blepharostoma trichophyllum o2 e e e e e e e | T2 :
Diagnostic species of the class Carici rupestris—Kobresietea bellardii
and the order Thymo arcticae— Kobreswtalla bellardn (Cr Kb)
Silene acanlis o 2 2 11 311 1| - 1I2IV2
Pedicularis oederi S A R B G 1111 1{0I111V1
Saussurea a/pz'na EE e I SR S B | 1 1 1T 1 - - |T 1THITII1
Liloydia serotina I [ S S S B | 1 1 - - | - IV1IO1
Astragalus norvegicus SR RN IR B | R - I 1
Carex rupestris K-D RN  [EEEEEEEEEEEEEEEEEECE  ICEEEEEECEECIECNCEEEE ISR - 12
Potentilla crantzii DEEEEEN  IEEEEEEREEEEEEEEEECE  ICEEEEEECENCECENCEEEE | S - I 1
Saxifraga cernna R T A SRR 16 S SR G |
Cladonia pocillum R R R | T -1
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Table 2. Continued.

Syntaxon D E F D|E|F

Relevé nr. in the table “NoE o0 D ANIUERR2]IENRINLS.S

Other species
Betula nana - 22 2 3 3 2 3 - - T - - - 6 - - IV2I1I11F6
Bistorta K/ZZZJZ‘Z'm 211 11 : - 112 - - 2212 - - - 211 - 1{II1IV21112
Bistorta L'iﬁljl)aﬂz 33 1.2 -1 3 Tt 11121 -11212221211|(v2V1VvV2
Cetraria islandica 222 - 31 1 - - 2112111 - -1211121(IV2VI1IV1
Cladonia amanrocraea 223131 2 t11t1111111 -1~ - - - - 1|V2V1iIOI1
Cladonia arbuscula 3333 31 3 121 112212113211 11|V3V2V2
Cladonia rangiferina o122 : -ttt e - - 11 1TII2IVIIT T
Cladonia uncialis 2 2 401 2 0 1111 : s 1 2u1rt I
Dicranum acutifolinm : N : 4 o2 6 41 - 14113
Dicranum elongatum 3 53 3 - RN RN 2 - . - - 4113121 4
Festuca ovina : 10 -1 1131112333 222223 - -|II1V2IV2
Flavocetraria cucnllata 2.2 -1 11 111 - 113113 -1111II1IV1V2
Flavocetraria nivalis 21 2 - - -1 - - 212 -1 1131|1211V 2
Hedysarum hedysaroides subsp. arcticum e 1 : 11311 -1 -2 --6231131|I1IV2V3
Hylocominm splendens 211 4 1 2335212442 -2223112[IV2V3V2
Pachyplenrum alpinum - : : 111111121211 111 - |- Vi1ivi
Peltigera aphthosa 23 -1 : -3 122 - - - - -1 - - 11 - 1 |II2II21I1
Plenrozinm schreberi 1 31 21 1 21 -1 - - 1 N - AV
Polytrichum juniperinum oo 3 2 co 1 3 : 1 21 31 31121002
Paé/lﬂ'[/?mﬂ strictum 21 5 2 21 4 rt 1t - - - 2 - . - - V3 I12-
I}ym/a rotundjfolia JEEEEEE I : o1 2111 31 2 2 3 : V2II 2
alix g/ama 33 6 2 1 1t 221 - - -1 - R AVARC TN 1§ B B
Thammnolia vermicularis 12 11 2 T - - - 11111 12 2 11 2 1|IV1IIV1IV 2
Vaccininm uliginosum sabsp. microphyllum 1 41 4 2 3.6 3 .3 32 2 2(IV3IV3 1 2
Vaccininm vitis-idea subsp. minns 2 21 1 124321211 . . .3 . . . 3|IV2V2I3
Albietinella abietina 2 21 .2 22 .1 11 ImIr21v 2
Abndrosace bungeana N . 11 1 . 111 11101
Barbilophozia lycopodioides 2 1 1 1 ..l 211T11
Brachythecium cirrosum . .2 . 11 I 1
Bryum sp. 3 . B . . . 4 1 1113 I 2
Calamagrostis neglecta 213 3 2 L2 L. m212
Calamagrostsis langsdorffii 1 131 . I . m1 .
Campannla mz‘und}z{fo/z'a . . 11 2 11 . 1 1
Carex: rariflora 3 2 . . . I3 . .
Carex vaginata subsp. quasivaginata 3 2 .. . 2 . ma2r1 2
Cerastinm arvense . . 1 17. 1 1 .ooIr1
Cetraria laevigata 3 . 1 111 . 131111
Chamaenerion latifolinm . 1 . 1. 1 . 1111
Cladonia chlorophaea - 1 1 1. 1 . A D O | O I O |
Cladonia coccifera 31 1 . 1 111 1 1|11 2111 II 1
Cladonia ecrmocyna 1 11 . - m1 .
Cladonia (gmﬂ% subsp. elongata 2 . 2 . . 2 11 I 2111
Cladonia pleurota 1 11 1 . . . P B O .
Cladonia pyxidata . B 1 1 1 11 1 1]. 111101
Cladonia sp. 1.2 . . N . . 2 . .
Cladonia stricta - . 1 1 . . 11 1 111
Cladonia stygia 11 1. o1 - mi111 .
Crepis chrysantha . 1 1. .1 Lo Imr1mat
Deschampsia hrey/zfa/z'a | 1 1 . . . 11111 .
Empetrum subbolarcticnm L2 . . . B 2 1 1 13 m2
Eguisetum arvense subsp. boreale 2 1 2 11 .o 221112
Eguisetum scirpoides A | 1 o1
Festuca rubra subsp. arctica . 111 . 1 . I 1
Hieracium zzébz'mmz . . | 1 1 1 . LI
Hierochloé alpina B 1 21111 . S I O VA B
Lagotis glanca subsp. minor 2111 .1 1 111 1 1|11 11 111
Ledum decumbens o200 21 1 .3 Jar2 1 3
Luzunla wablenbergii 2 2 1 1 . - Ima2r11 .
Myosotis asiatica . . . . 1 11 . .o It
Nephroma arcticum 1 2 1 1. 1 . m11I11 .
Nephroma expallidum . 1 1 . 1 . m1 11
Ochrolechia frigida 1 . 1 . - ... 11111
ODg/lmpl'J sordida 1 11 T 1. . 111 1 Ir11v1
Parnassia palustris subsp. neogaea - .o . 2 2|2 1 2 - .o HI2
Peltigera canina 11 2 2 1 1 1 . . 2 1T 1102101
Peltigera lencophlebia . . . 111 .o It
Peltigera malacea 1 1 1 1 . 1 Tr1Im
Peltigera membranacea . . . . 1 1 1]. .o I
Peltigera polydactylon 1 2 1 . 1 . 1 I T 111
Peltigera scabrosa 1 11 .. 1 1 1|11 11111
Pogonatum dentatum . 11 1111
Pa%emam'ﬂm boreale . 1 11 . . mr1 .
Polytrichastrum alpinum 2 N . 1 oo . 1 121111
Potentilla gelida 11 1 11 1 1 11 1 1
Racomitrinm canescens 1 1 . 1. Imi111
Rhodiola guadrifida 1 A D I 1
Rhytidiadelphus triguetrus 5 oo 111 2 .o It
Rubus arcticns .o 1 1 2 .12
Salisc nummularia L. 301 3 1213
Salix phylicifolia 113 2 . oo 2 .
Salix recurvigemmis 2 2 1 1212
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Table 2. Continued.

Syntaxon D E F D|E|F

Relevé nr. in the table “N e E e ANTVRENR2]EARIRES
Sanionia uncinata .. .. . . .1 . .31 . 4 1 . . 121121 2
Saussurea tilesii e P B | . 1. o 1|1 111111
Saxifraga bz'ema;'/o/ig Y I | I 11 - 11101
Saxifraga spinulosa S L L O T T Im1iIr1
A?leeropbomx globosus e e O I A O O |
:thlmgnum fuscum Lo .32 B s e s s .
jjﬁ/ﬂagﬂﬂlﬂ lenense 35 001 . . 0L s e s
Jplyagﬂum subsecundum Lo 200 . 23 0 s s s e s s 2.
tereocanlon paschale T e e I A 0 0 O B
Thalictrum alpinum <A O N T N I . III 2
Tortella tortuosa O e S A T R I . III1
Veratrum lobelianum s e s O 1 A 0 O
Viola biflora .. . . Lo 2 2o 211

Note. Solitary occurrenses: Andromeda polifolia subs. pumila 9él) s Anthoxcanthum alpinum 12(1); Arctagrostis arundinacea 3(2); Artemisia tilesii 1251) s Are-
tous alpina 13(?, 14(1); Calamagrostis lapponica 5(2), 8(1); Calama rwtzlgmﬁwm 2(2); Carex aquatilis 7(1); C. aguatilis subsp. stans 10(1); Comarum
palustre 7(2); Endocellion sibiricum 14(1); Erigeron eriocephalus 22(1); Erigphorum russeolum T(1); Festuca rubra subsp. arctica 25(1); Gastrolychnis
a@etald 20(1); Geraninm krylovii 25(1); H;};perzz’a arctica 1(1), 18(1); Linnaea borealis 17(2); Lugula multiffora subsp. sibirica 21(1); L. tundricola 27(1);
Minnartia macrocarpa 14(1), 18(1); M. rubella 20(1); M. stricta 2651) 5 Papaver /aézpom'mm subsp. jugoricum 20(1); Pedicularis lapponica 4(1); P. verticilla
20(1); Pinguicnla alpina 20(1), 24(1); Poa alpigena 7(3), 21(1); P. glanca 21(1), 23(1); Polenoninm acutifforum 6(1), 11(1); Ranunculus propinguus 12(});
Rumex: acetosa subsp. lapponicus 21(1), 2(1); 3g alix: lanata 24 (1), 25(1); Saxifraga foliolosa 1(1),7(1); 8. oppositifolia 20 (1), 26(2); Selaginella selaginoides
25(1); Silene G@em 23 é 5 Solidago virganrea 13(1); Stellaria longifolia 13(1), 14(1); Tanacetum bipinnatnm 16(1?, 17(1); Taraxacum ceratophorum
12(1), 16(1); T. Tqﬁcz’m/e 3(1); T. egjjgﬁwf 19(1), 25(1); T%pbm.rem heterophylla 1 (12; Thymus reverdattoanus 20(1); Tofieldia gmz'//a 24(1); Trisetum
spicatum 14(1); Trollius apertus 25(1); Botrychium lnnaria 19(1). Lichens: Alectoria ochrolenca 3(1); Asabinea chrysantha 23(1), 24(1); Botrydina viridis

(1), 4(1); Bryocanton divergens 17(1); Caloplaca ammiospila 24(1); Cetraria odontella 15(1); Cetrariella delisei 1(%, 24 (1); C. T/zzm('gz‘gm (gl) 3 Cladonia
crispata var. cetrarifformis 1(2); C. alascana 24(1); C. bellidiffora 22(2); C. mi?)ata 51), 6(1); C. cyanipes 15(1); C. grayi 5(1), 16(1); C. phyllophora
18(1); C. stellaris 22(1), 26(1); C. sulphurina 2(2), 10(1); Lobaria linita 12(1), 15(1); Ochrolechia inaequatula 25(1), 27(1); O. ﬂf&a/ieﬂxi 24(1); Pannaria
pezizoides 2751); Peltigera neckeri 25(1); Physconia muscigena 21(1); Psoroma hypnorum 27(1), 14(1); Rinodina sp. 15(1); Slp acrophorus fragilis 3(1);
Stereocanlon glareosum 25(1), 14(1); S. grande 15(1); Hypnum plicatulum 721), 8)/ é), Thamnolia vermucularis var. subnliformis 19(2). Mosses: Andreaea
rupestris 26(1); Barhi/?bazia barbata 2%(2), 12(2); Brachythecium erythrorrhizon 26(1); Calliergon richardsoni 8(2); Campylinm stellatum 24(1); Ceratodon
purpurens 14(1); Cinclidinm subrotundum 7(2), 27(1); Conostonum z‘etmﬁgonum 1(1), 7(2); Dicranella cervicnlata 7(22; Dicranum flexcicante 14(1), 24(1); D.
scoparinm 13(1); D. spadicenm 23(1), 17(1); Hymenoloma crispulum 26(1); Scorpidium revolvens 8(2); Loeskypnum badinmm 3(2), 4(2); Mnium ambigunm
21(2); Myurella julacea 19(2), 24(1); M. tenerrima 21(2); Oncophorns elongatus 1(2); Philonotis sp. 24(1); ]} ogonatum nrnigerinm 1(212, 12(2); Poblia cruda
22(1), 25(1); P. nutans 14(1); P. species 7(1), 12(2); Poéyﬂz'f/mm piliferum 14(2), 25(1); P. hyperborenm 11(1); P. gemem'z' Zé}, 7(1); Prilium crista-castrensis
8(2); Racomitrinm panschii 3(1); Sphagnum balticnm 2(3); S. capillifolinm 4(1); S. flexuosum 3(2); 8. riparium 3(2), 11(1); Stereodon vauncher: 26(1), 15(1);
Straminergon stramineum 2(1); Syntrichia norvegica 21(1); S. ruralis 8(2), 22(1).

Relevés by M.Yu. Telyatnikov. Location: Priuralsky district. Surroundings of the Ochety lake (O): 1 — 68°07'03.8", 65°46'30.3",
03.08.2018; 2- — 68°07'05.5", 65°46'33.9", 03.08.2018; 12 — 68°04'55.8", 65°50'23.2", 05.08.2018; 19 — 68°06'31.1", 65°51'13.7", 31.07.2018;
20 — 68°06'31.7", 65°51'18.5", 31.07.2018; 21 — (68°06'25.5", 65°51'26.2", 31.07.2018; 22 — 68°06'23.0", 65°51'29.3", 31.07.2018; 23 —
68°006'18.4", 65°51'15.4", 31.07.2018. Priuralsky district. Surroundings of the Manyasei lake (M): 3 — 68°26'54.1", 66°19'18.6", 08.08.2018;
4-68°27'23.4", 66°19'36.1", 10.08.2018; 5 — 68°27'35.0", 66°18'07.9", 10.08.2018; 7 — 68°26'48.5", 66°19'08.8", 08.08.2018; 8 — 68°26'39.7",

66°19'10.1", 09.08.2018.

Relevés by E.V. Kudr. Location: Priuralsky district. Upper reaches of the rivers Bolshoi Khanmei and Pravyi Khanmeishor gKh) 9 —

67°02'02.0"

,65°53'17.6". Priuralsky district. Surroundings of the Ochety lake gO): 13— 68°05'30.4", 65°51'43.1"; 14 — 68°04'55.2", 65
15 — 68°04'56.2", 65°50'20.2"; 24 — 68°06'28.3", 65°51'01.7"; 25 — 68°06'28.

50'34.4";
', 65°51'17.5"; 26 — 68°06'28.5", 65°51'30.6"; 27 — 68°05'58.8",

65°51'14.2";. Priuralsky district. Surroundings of the Manyasei lake (M): 6 — 68°26'51.4", 66°19'06.7"; 10 — 68°26'49.4", 66°19'18.7"; 11
—68°26'49.2", 66°18'54.6"; 16 — 68°26'12.3", 66°19'31.7"; 17 — 68°26'06.3", 66°19'43.7"; 18 — 68°27'44.5", 66°16'23.3".

* — Holotypus. Abbreviations: Ev — order Eriophoretalia vaginati, Ct—Ev — alliance Cassiopo tetragonae—Eriophorion

vaginati, K-D — alliance Kobresio-Dryadion.

Structure. The stands have 2 strata. The field layer is com-
osed of herbs, 2060 %, 10-25 cm high. Distribution of
erbs is even. The ground layer is closed, 5~10 cm high and

consists of bryophytes (5-100 %), dwarf shrubs (10-90 %)

and lichens (5-25 %). Lichens are mainly concentrated on
hummocks.

We distinguished 2 subassociations: R.D. typicum
subass. nov. (Table 2, rel. 12-18, Fig. 2H) and R.D. sa-
licetosum arcticae subass. nov. (Table.2, rel. 19-27,
Fig. 21, ]). Differential species and holotypus of the subass.
typicum are the same as for the association.

The subass. typicum occupies somewhat more mesic
habitats. In the subass. salicetosum arcticae more
“xerophytic” species are present, such as Silene paucifolia,
Cerastium arvense, Campanunla rotundifolia, Androsace bungeana,
Rhytidiadelphus  triguetrus, Tortella tortnosa. In the subass.
typicum somewhat more “hygrophytic” species, such
as Carex arctisibirica, Salix polaris, Equisetum arvense subsp.
boreale, Peltigera aphthosa are common. Cover of mosses and
lichens is higher in the subass. typicum compare to the
subass. salicetosum: 35-90 % vs 40—50 % and 10—40 %
vs 5-20 % respectively.

Total number of taxa registered in the subass typicum is
124, inluding 69 vascular plants, 34 lichens and 21 moss spe-

cies. Number of species in relevés varies from 32 to 56, with
average 46. Number of species with constancy III-V is 50.

Rhytidio rugosi—Dryadetum octopetalae
subass. salicetosum arcticae subass. now.

Differential species: Salix arctica, Tephroseris atropurpurea,
Climacinm dendroides, Silene pancifolia, Cladonia macroceras.

Holotypus: Relevé 21 (148). Nenets Autonomous Area,
Priuralskii district, surroundings of the Lake Ochety. Coor-
dinates: 68°06'25.5"N 65°51'26.2"E. Altitude 425 m. Herba-
ceous—moss—Dryas tundra. The upper part of the moraine
terrace adjacent to the mountain. Inclination 35°, south-
western aspect. Nanotopography is hummocky. Cryogenic
hummocks are 2040 cm in diameter and 10-20 cm in
height. Soil: lithozem with 5 cm thick peat-humus horizon.
Date 31.07.2018. Author Telyatnikov M.Yu.

Total number of taxa registered is 159: 80 taxa of vascular
plants, 40 of lichens and 39 of mosses. From 35 to 61 spe-
cies were recorded in relevés, on average 50. This is the
richest by number of species subassociation in mountain
tundra. Number of species with high constancy is 42

Note 1. Among the previously described associations of
Dryas-dominated tundra the Salici arcticae—Dryade-
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Table 3. Synoptic table of associations in the axial part of the Polar Urals

Syntaxa A

B C D E F

abcdef gh

Number of relevés 10

3 8 11 9 7

12 18 10 10 16 11 6 10

Dif. sp. ass. Bryocaulo divergentis—Vaccinietum uliginosi Telyatnikov 2010

Sphaerophorus globosus 1.-NV/ v2iv21112T11I111IVII - II 1111
Hierochloé Zl/ﬁz}m -V V2lIv2I11 211 V1|V 11 coe
Bryocanlon divergens V2|11 : : vir - - 1v - IV
Dif. sp. subass. solorinetosum croceae
Solorina crocea IV2 |1II 1 : : m - - -
Ochrolechia frigida 1.-V V2111 111111 - - IVYV
Parmelia omphalodes V1 | - : : : o
Comb. dif. sp. ass. Dactylino arcticae—Empetretum subholarctici
Empetrum subbolarcticum nifvaim2r13112 - S - 110
Ledum decumbens I (v 2|1 1112 I 3|IVII - IIIIII
Aretous alpina 1L-NV m |vza2jri1 - . . myv - - - I - -
Dactylina arctica Ca-Ha njvijmirnotr 1 1rmmo -1mv- - - Vy
Dif. sp. ass. Pediculari lapponicae—Betuletum nanae
Pedicutaris lapponica 1.-N - 1T 1V 1] : : v - : v
Salix lanata I 1]11IvV2]- Im - -1V .
Dif. sp. ass. Dicrano laevidentis-Bistortetum viviparae
Eriophorum vaginatum Ca-Ha : : V3] - : : N - VIV
Aulacommninm palustre V2|11 1 -V S IVV o
Rubus chamaemorus v 3| - s . 11
Dicranum laevidens 13| 1 1 :
Comb. dif. sp. ass. Rhytidio rugosi—Dryadetum octopetalae
and subass. typicum
Rhytidium rugosum 1 114 1 1 vi3ival- - - -II- 1
Stereocanlon alpinum n ra2m2r11vzaurtf-1mnv- - - Vi1
Valeriana capitata Ca-Ha : : : I1fvavi]- 11 - ITIII -
Dif. sp. subass. salicetosum arcticae
Salix arctica I 2111 V1|1 2|- A% :
zgpbmfem atropurpurea : . I 1|1V 1| - . : \4
limacinm dendroides : : v 1] - : :
Silene pancifolia 1.-V, Cr-Kb 11 : IV 1|1 1 111 e
Cladonia macroceras : I 2|11 1) - : vV - 11
Diagn. sp. cl. Loiseleurio procumbentis—Vaccinietea (L-V)
Alectoria ochrolenca V2 IVv1 - : . . vV I1I1 I - - III
Aulacomninm turgidum Ca-Ha I5 I3IV2V3IV2IV3|- -1V - 11 V VIV
Betula nana nm2 va3avsisavzar1iroe11t1yviav - - - - -
Empetrum hermaphroditum B 1211: : : Vo e e
Flavocetraria cucnllata IvV2 v11vza2I1I1 v 2IVv1i|VVIV - IVV V V
Flavocetraria nivalis V2 IV1 - nma2vzarIr11vy . - vvIig:- -
Thamnolia vermicularis V2 V2II2IVIIV2IVI|IVVIVV V VI I
Vaccininm ulig. subsp. microplyllwr N2V 2V 31V 3 11 21IV3|V1IIV - - - - 1
Vaccininm vitr-idea sobsp. munus IN3 IV 2 11 21V 2 11 3 V 2|IVIII V - IVIV
Vaccininm vitis-idaea - II31vza - : : o N AV
Stereocaulon paschale 33121211 III 1 I - - -1
Comb. dif. sp. class Carici arctisibiricae—Hylocomietea alaskani (Ca-Ha)
Dryas octop. ssp. subincisaCe-Kb 112 11 2 1 2112V 3 V2|V - - VVV - -
Ptilidium ciliare 12 M21v3Iiv3aimwvitIivi|- - - IV o
Carex bigelowii ssp. arctisibirica 1112 TI1 21V 2 V 3 II 11T 1{ITIIIV - - V - 1
Salix pafmlr . : . I3 - Iv2|- - 1III - IVIV 1
Racomitrinm lannginosum Iv2 m211 111 1marz2av - - - 1 - -
Distichinm capillacenm - : S 0 O I
Stellaria peduncularis : I1 11 - IIT 1 IT 1|III - 1II ST T I
Luzula confusa vi 11 - : T 1101 1|11 1T II V III
Poa arctica Ce-Kb - I111 - I 1111 - III - V 11
Petasites frigidus : 1 - : Co VIII -
Aretagrostis latifolia Im1 11 V- - 1IVI
Tomentypnum nitens rtTmoa2r11f- - VvV -1V -
Parrya nudicanlis : I1- m-1v- - - 11
Calamagrostis holmii In 121212 - : <o III I V11
Dryas punctata o : 2 - v - - I
Saxifraga hirculus : : 1 - o IV
Salix pulchra 111211211113 v - -V
Eriophorum angustifolinm : 12 : m- - - -
D. sp. class Carici rupestris—Kobresietea bellardii
and the order Thymo arcticae—Kobresietalia bellardii (Ct-Kb)
Silene acanlis : : : w212+ -V - - -
Pedicularis oederi nIr1t- I1vi1iIi1 V IVII -
Saussurea alpina M 1111111001101 - I -
Liloydia serotina nIr1tr- : II11Ivi - 1T -
Carex rupestris : : 2 - -V o
Cladonia pocillum 11 Vo
Other species
Abietinella abietina V2112 -
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tum octopetalae Lavrinenko et
al. 2014 and Vulpicido tilesii—
Dryadetum octopetalae
Lavrinenko et al. 2014 (Lavrinenko
et al. 2014) are the most similar to
our association by composition. The
similarity of associations is reflected
in high constancy of dwarf shrubs
(Dryas  octopetala  subsp.  subincisa
(dom.), Salix reticulata), hetbs (Bis-
torta vivipara, Pedicnlaris oederi) and
lichens (Flavocetraria nivalis, Thammno-
lia vermicularis). However, there are
some differences. From 4 diagnostic
species of our association, none are
d?agnostic for the Salici arcticae—
Dryadetum octopetalae. Be-
sides, in the ass. Salici arcticae—
Dryadetum octopetalae, Silene
acanlis can be dominant, Saxifraga
oppositifolia is less abundant but con-
stant, crustose lichens Lecanora epi-
bryon, Ochrolechia  frigida and moss
Hypnum bambergeri are common. In
our association these species are not
common ot are absent. Similarly,
species absent in the Salici arcti-
cae—Dryadetum octopetalae,
are present and constant in our asso-
ciation, among them such dominants
as  Rbytidium rugosum, Aunlacomninm
turgidum, Hylocominm splendens and less
abundant Feszuca ovina.

Note 2. The difference between the
Rhytidio rugosi—Dryadetum
octopetalae and the Vulpicido
tilesii-Dryadetum octopeta-
lae Lavrinenko et al. 2014 is the ab-
sence of the diagnostic species of the
latter, Carex rupestris, C. misandra and
Vulpicida tilesii, in our association. On-
ly in our association such species as
Stereocanlon alpinum, Valeriana capitata
are present, and they are diagnostic for
it Slzaveral species (Festuca ovina, Anla-
conminm turgidum, Hylocominm splendens,
Cladonia amanrocraca, C. arbuscula) have
high constancy in our associatian,
whereas in the Vulpicido tilesii—
Dryadetum octopetalae other
species have high constancy (S#ene
acanlis, Saxifraga oppositifolia, Festuca
vivipara, Hypnum bambergeri, Ditrichum
Sflexcicanle, Alectoria  nigricans, ecanora
epibryon, Ochrolechia ﬁz{'gz’da, Pertusaria
oculata, Rinodina roscida).

Note 3. The difference between our
association and the ass. Dryado
octopetalae—Caricetum
arctisibiricae Koroleva et Ku-
Iyugina in Chytry et al. 2015 is the
absence in the former of 10 (from
14) diagnostic sgecies of the lat-
ter (Carex arctisibirica, Salix polaris,
S. lanata, Pyrola grandiflora, Poa arcti-
ca, Luzula nivalis, Tomentypnum nitens,
Petigera canina, P. polydactylon, Cladonia
macroceras). Only 4 (of 14) diagnostic
species of the Dryado octope-

talae—Caricetum  arctisibiri-
cae are present in the Rhytidio
rugosi—Dryadetum  octope-

talae with high constancy (Dryas
octopetala, Salix reticulata, Stereocanlon
alpinum, Peltigera aphthosa) and only
Stereocanlon a?f)z‘nﬂm is among the dif-
ferential species of our association.
The difference in the species com-
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Table 3. Continued. position on a whole is also notable
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(Table 2 and 3).

Syntaxa A B C D E F |abcdef gh

Number of relevés 10 13 8 11 9 7 1218 10 10 16 11 6 10 CONCLUSIONS

Alectoria nigricans m2rIr111 : Immiar - - 1v - I1'v . . .
Androsace aretisibirica . ; ; miI11il- - -vv . - - The syntaxonomic diversity of
Asahinea chrysantha IV2IV11V2 : o C the mountain tundras in the axial part
Bistorta elliptica Ir2r1z2mivimrruarz2iivaiy- - - - - - .

Bistorta vivipara 111111V2V2VIll- - IMVVV - - of the Polar Urals is represented by
?}j}oﬁﬂ m‘tz’dg/;/z dofi m21I1 : : IiI . v 11V 5 associations and 3 subassociations,
.da. d/ﬂdg}"().fﬂf angsaoryjiz : ° : ° ° : : : ° ° . .

Calamagrostis ﬂejefm 11 I 212 - 12 of which 4 associations and 3 sub-
gﬂmpeﬂﬂld rotundjfolia : : %H % . : % T associations are described for the
Conria aonats e firstdime

Cetraria islandica HNI21Iv1iIiviIivz2ivi vinayv IIivvyvy In the axial part of the Polar
Cetraria laevigata : : . I13m1 11yl -1mnv- - - IVIV Urals th d d

Cetraria nigricans nr2 a1 . oo e rals the most widespread commu-
Cetrariella delisei : | : : S v - nities among the mountain tundra are
Cladonia crispata va. cetrariiformis 1 1 - . : : . - - - - 1III lich dra Brv lo di
Cladonia amanrocraea NI2IM2IV2V2T 1 VIO - - VYV ichen tundra bryocaulo diver-
Cladonia arbuscula II21V2IV2 V3V 2V2IVIVV - III T IIT gentis—Vaccinietum uliginosi
Cladonia chlorophaea : r1mrrt1r1rz1rm1- - - 11T V III b lorinet

Cladonia coccifera V2 120210210 1001+ I1 - - - - I subass. solorinetosum croccac
Cladonia gracilis subsp. elongata 11 1 1 1111 T 2 - HI1[IIIIV - OIIIV and moist tussock tundra Dicrano
Cladonia pyxidata : : : S ¢ A 6 O B e A . . . .
Cladonia sangifirina [3IV2H 20210 LIVIIVOYV - - 11 - v  laevidentis—Bistortetum vivi-
Cladonia nncialis IV1V2IV2II2 I 1101|II 1T o - - parae, they are recorded in all the
gjz,zzzz :Z;”gatﬂm III % III % I.I 4 I.I 3 I 4 I 2 V o V I{/ studied localities both throughout
Equisetunm arvense subsp. boreale - : I1mom21211 II 11 - the alpine (up to 600-800 m) and in
Festuca ovina Ivz21arz2ivaum1ivayvz2 - v -V o :

Festuca rubra subsp. arctica : : : - I 1 - 1T - 11 : the upper part ?f subalpn?e belt. Th'e
Hedysarum hedysar. ssp. arcticnm 1201 11V3IvV2IL - - - -1V - Bryocaulo divergentis—Vacci-
Hieracium alpinum : 113 - 11 - o ; o ; _
Hylocominn splendens I111V2IV2V2V3 vV - I VI - nietum uliginosi subass. solo
Lagotis glanca subsp. minor 11 - - IOI1 I 11I1 m - - - rinetosum croceae is evenly dis-
kﬁiﬁ%i@i@ 21t I.I 1 %} tributed throughout the whole axial
Nephroma arcticum mitotitivimot - I1 S part, whereas the Dicrano laevi-
Nephroma expallidum Irt1mom111 - I 1101 e S O B o
Ochrolechia androgyna : : : : : 11 11 1T 111 'derltls Blstortet.urn viviparac
Oxytropis sordida 111112 IV 111 I - IIIVII is more common in the northern
Packyplenrnm alpinnm 111111 v1vi S part and less common in the cent-
Parnassia palustris ssp. neogaea : : - 1II2 - o o

Peltigera aphthosa T1IV2IV2II 211012 - IV - - V VIII ral and southern parts of the Polar
Peltigera canina : : : I 111102 - S IVID - 1 is i i
Peltigera polydactylon . oT2m211 1111 ST DI Urals. These syntaxa is intermediate
Peltigera scabrosa I 1101 V2111111 V Il by their species richness: 99 species
gé?”mf,%ﬁ IZ/;:‘/’b;’i L1va2vs3va - IIIII % I'I ) C were recorded in the Bryocaulo

ernoninm eadle ° ° : ° : ) . . P .

Polytrichum hyperboreum M21213 S VI divergentis—Vaccinietum uli-
Pobytrichum juniperinum 1413112130212 - - i i b lorinet
Pobtrichuns pilifernn m2m0112 - - - |[VII- - - - - gImost subass. solorinetosum
Polytrichun strictum I1- W2v3- 12/ -1 - v  croceae and 127 in the Dicrano
Potentilla gelida : : : - I 1t Cooo laevidentis—Bistortetum
Pyrola rotundifolia : : . : II2Vv2 N0 N | o

Rhytidiadelphus triguetrus : : : R 1 O e e e viviparae.

Rotbus arcticus r1+- 13- - HI2 o The association of the lichen
Salix glanca : I 2121v3 - 11 A . .
Salix: nummularia vim2 - 12 13-V-V_ 1 tundra Bryocaulo divergentis—
Salix reticnlata : I 111211V 311 VIVYV Vaccinietum uliginosi occurs
Sanionia uncinata : I 111212121012 SIr - - 10 . .
Saussurea tilesii . . . 1111101 Lo e not only in the Polar Urals, it was
Saxifraga bieracifolia : : R S G S - I - described in southern tundra of
Stereocanlon sp. Ir41m212- : : o o L .
Tanacetum bipinnatun . . . . . . ST - . Central Siberia. The ass. Dicrano
%ﬁﬂ/f/f/ﬂ’ﬂﬂi alpinum ‘ %H % : oo IiI I laevidentis—Bistortetum vivi-
ortella tortuosa : . : : .

Veratrum lobelianum 11 - 111 1 Lo parae represents a mountain analog
Viiola biffora - I 1Hrz o of zonal tundra vegetation (Carici
Abrctagrostis arundinacea : oo - I Sy | .
Arenaria psendofrigida mIv - arctlslblrlcae—Hy ocomiletea
A:z‘r;zga/u; alpinus ssp. arcticis SR VS G alaskani Matveyeva et Lavrinenko
gfﬁ;;jﬁzﬁwﬂ . %X V 2023) and has phytocoenotic con-
Botrydina viridis o IV nection with zonal vegetation such as
ggﬁ:f;@%gﬁm H% the ass. Parryo nudicaulis—To-
Caloplaca cerina - II - mentypnetum nitensis Telyat-
gZ;ﬁ@%‘ZZZm I,V ' V Lo nikov et al. 2019 in the typical tundra
Cladonia cornuta : V 11 subzone on the Gydan Peninsula.
Cladonia cyanipes 1T 1I1 P~ P

Cla dmiﬂﬂmf?y SV The association Rhytidio ru-

gosi—Dryadetum octopetalae
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Table 3. Continued.

Syntaxa A B C D E F |abcdef gh
Number of relevés 10 13 8 11 9 7 (1218101016 11 6 10
Dicranum angustum : : : : 1
Ditrichum flexcicanle S IIV
Eritrichinm villosum R 11
Festuca vivipara : : . . . . N A\
Hypnum bambergeri : . . . . . e -V V
Lecanora epibryon V'V
Megaspora verrncosa Co I IV
Minnartia arctica : : : : : oo e
Ochrolechia upsaliensis : : : : : : R |
Pedicularis dasyantha : : : . : : S | | B
Pedicnlaris langsdorfii : : : : : : e U O
Pedicutaris sp. : : : . : : e | | B
Pertusaria ocunlata . . . . . . N Y
Physconia muscigena : : : : : : <o - IO -
Pyrola grandiflora . . . . . . A
Ranunculus monophyllus : : : . : : e 01
Rhbodiola rosea : : : : : : S 1 O
Rinodina roscida . . . . . . e TV
Salix reptans . . . . . . 111 11 .o
Salix lanata subsp. richardsonii - : : . . : oo - - 1T
Saxifraga nelsoniana : : . : . . e e LY
Saxafraga oppositifolia : : . . . . . VvV V
Tofieldsa coccinea : . . . . . v oo e
Tortula ruralis : : : . : : R 10 O
Note: Among “other species”, species with constancy I and II are not included.
A — Bryocaulo divergentis—Vaccinietum uliginosi Telyatnikov 2010 subass.
solorietosum croceae; B — Dactylino arcticae—Empetretum subholarctici;
C — Pediculari lapponicae—Betuletum nanae; D — Dicrano laevidentis—

Bistortetum viviparae; E—Rhytidio rugosi—-Dryadetum octopetalae and subass.
typicum; F —Rhytidio rugosi—Dryadetum octopetalae salicetosum arcticae.

a—Bryocaulo divergentis—Vaccinietum uliginosi Telyatnikov 2010; b — Empetro
hermaphroditi—Salicetum nummulariae Bogdanovskaya-Giyenef ex Lavrinenko
et Lavrinenko 2020; ¢ — Parryo nudicaulis—Tomentypnetum nitensis Telyatnikov
et al. 2019; d — Salici arcticae—Dryadetum octopetalae Lavrinenko et al. 2014; e

lower alpine and upper subalpine
subbelts in the southern and central
parts of the Polar Urals and is
This
community can be compared with

absent in its northern part.

the zonal dwarf birch lichen-moss
tundra which disappear in the arc-
tic tundra subzone. This commu-
nity has relatively low (98) species
diversity with relatively high number
of vascular plants species (53).

The lichen-crowberry  tundra
Dactylino arcticae—Empetre-
tum subholarctici was found on-
ly in the southern part of the Polar
Urals, in the lower alpine subbelt
and upper part of subalpine belt. It
is the poorest community by number
of species both totally (84 species)
and at the level of relevés (28), also
it has the lowest number of bryo-
phyte species (12). In the lowland
Western Siberia Arctic similar com-
munities (dwarf shrub tundra with
Empetrum  subbolarcticum and _Arctous
alpina) are common for the southern
tundra subzone and more seldom in
the typical tundra. For example, Hie-

— Vulpicido tilesii-Dryadetum octopetalae Lavrinenko et al. 2014; f — Dryado
octo%etalae—Caricetum arctisibiricae Koroleva et Kulyugina in Chytry et al. 2015;
%— ephrosero atropurpureae—Salicetum pulchrae gFelyatnikov et Troeva in

elyatnikov et al. 2015; h — Bryorio nitidulae—Vaccinietum minoris Telyatnikov et
Troeva in Telyatnikov et al. 2012.

rochloo  alpinae—Hylocomie-

tum splendentis Telyatnikov et al.
2019 subass. empetretosum sub-
holarctici Khitun in Telyatnikov et
al. 2021 was described in the southern
tundra on the Tazovsky Peninsula.

and its subsass. typicum occur in the central and northern

parts of the Polar Urals and is absent in the southern part. The studied localities differ by the mineralogy but in ge-

Similarly, in the adjacent lowlands Dryas-dominated tundra neral at all sites both acidic and basic rocks are present and

is rare in southern tundra subzone, getting more common that increases the diversity of vegetation, but at the same
in the typical and arctic tundra subzones.

The subassociation Rhytidio rugosi—Dryadetum

time coenotic similarity is rather high within all 3 sites. In
these localities the influence of the ground chemistry on the

octopetalae salicetosum arcticae was found only at diversity and specificity of vegetation is low, in contrast to the

Ochety site. We explain this by the specific of the geology in
that locality, sustainable to weathering calcareous effusive rocks
and green shists are present there. Such substrata are very dry
due to the lack of fine ground and community gets xerophytic
appearance. Petrophytes (Sikene paucifolia, Rhodiola gunadrifida) n
xerophylous species (Androsace bungeana, Campannla rotundifolia)
are present in this subassociation. These phytocoenoses do not
spread higher than the lower subbelt of the alpine belt.

Both subassociations of the association Rhytidio ru-

site on the Rai-Iz ultramafic massif, where the geochemistry
determined the specifics of vegetation (Telyatnikov et al.
2022).

Tundra vegetation of the alpine and subalpine belts cor-
responds to zonal lowland tundra and follow the latitudinal
zonality. Thus vegetation in the southern part of Polar Urals
is analogous to the southern tundra subzone, communities
in the middle part resemble those in the southern part of
typical tundra, and in the northern part — northern part of

gosi—Dryadetum octopetalae are notably richer by lowland typical tundra.

number of species than other studied syntax. The subasso-
ciation Rhytidio rugosi—Dryadetum octopetalae

Prodromus

Dwatf shrub tundra

Class Loiseleurio procumbentis—Vaccinietea
Eggler ex Schubert 1960

Otder Deschampsio flexuosae—Vaccinietalia
myrtilli Dahl 1957

Alliance Loiseleurio-Arctostaphylion Kalliola
ex Nordhagen 1943

salicetosum arcticae is the richest (159 species), it is
also the richest by number of vascular plants, and it has the
highest number of species per relevé on average.We explain
species richness by the specific of edaphic conditions.
Dwarf shrub — dwarf birch-lichen-moss tundra (Pedi-

culari lapponicae—Betuletum nanae) occurs in
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Ass. Bryocaulo divergentis—Vaccinietum
uliginosi Telyatnikov 2010

Subass. solorinetosum croceae subass. nov.

Ass. Pediculari lapponicae—Betuletum
nanae ass. nov.

Ass. Dactylino arcticae—Empetretum
subholarctici ass. nov.

Mesic moss tundra

Class Carici arctisibiricae—Hylocomietea
alaskani Matveyeva et Lavrinenko 2023

Order Eriophoretalia vaginati Matveyeva et
Lavrinenko 2023

Alliance Cassiopo tetragonae—Eriophorion
vaginati Matveyeva et Lavrinenko 2023

Ass. Dicrano laevidentis—Bistortetum
viviparae ass. nov.

Dryas dominated heaths

Class Carici rupestris—Kobresietea bellardii Ohba
1974

Order Thymo arcticae—Kobresietalia bellardii
Ohba 1974

Alliance Kobresio—Dryadion Nordhagen 1943

Ass. Rhytidio rugosi—-Dryadetum
octopetalae ass. nov.

Subass. typicum subass. nov.

Subass. salicetosum arcticae subass. nov.
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