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A B S T R A C T
The syntaxonomic diversity of  vegetation belonging to the class Scheuchzerio-
Caricetea nigrae Tx. 1937 was revealed in the Numto Nature Park located in the 
northern taiga subzone of  Western Siberia (63°7'–64°20'N 69°44'–71°45'E, Khan-
ty-Mansi Autonomous Area). Based on 420 geobotanical relevés, a phytocoenotic 
characteristic is provided for 15 associations, 16 subassociations (5 associations 
and 6 subassociations being described as new), 14 variants, and 1 community type, 
which are assigned to four alliances belonging to three orders. Furthermore, one as-
sociation and one subassociation, previously described within the Uppsala School 
framework have been validated with the rank change. Ordination of  the identified 
syntaxa using t-SNE analysis, supplemented with cluster analysis, was conducted to 
assess the degree of  similarity between individual syntaxa.
Keywords: mire vegetation, Braun-Blanquet classification, class Scheuchzerio–Cari-
cetea nigrae, northern taiga, Khanty-Mansiysk Autonomous Area – Yugra, Beloyarsk 
District, Western Siberia

Р Е З Ю М Е
Лапшина Е.Д., Филиппов И.В., Ганасевич Г.Н., Веревкина Е.Л. Син-
таксономия растительности природного парка Нумто (северная тай-
га, Западная Сибирь): 2 – класс Scheuchzerio–Caricetea nigrae Tx. 1937. 
Установлено синтаксономическое разнообразие растительности класса 
Scheuchzerio–Caricetea nigrae Tx. 1937 природного парка "Нумто", рас-
положенного в подзоне северной тайги Западной Сибири (63°7'–64°20'N 
69°44'–71°45'E, Ханты-Мансийский автономный округ). На основе 420 гео-
ботанических описаний дана фитоценотическая характеристика 15 ассоциа-
ций, 16 субассоциаций, 14 вариантов и 1 типа сообществ, которые отнесены 
к 4 союзам из 3 порядков. При этом 5 ассоциаций и 6 субассоциаций опи-
саны как новые. Валидизированы 1 ассоциация и 1 субасоциация (с измене-
нием ранга), описанных ранее в рамках Уппсальской школы. Проведена ор-
динация выделенных синтаксонов методом t-SNE, дополненная кластерным 
анализом, для оценки степени сходства между отдельными синтаксонами.
Ключевые слова: растительность болот, классификация Браун-Бланке, класс 
Scheuchzerio–Caricetea nigrae, северная тайга, Ханты-Мансийский автономный 
округ – Югра, Белоярский район, Западная Сибирь
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Elena D. Lapshina1, Il'ya V. Filippov1, Galina N. Ganasevich1,  
Elena L. Verevkina2

Syntaxonomy of the Numto Nature Park 
vegetation (northern taiga, Western 
Siberia): 2. The class Scheuchzerio–
Caricetea nigrae Tx. 1937

The paper continues the series of  publications on the 
ve getation of  the Numto Nature Park, the territory  re-
pre sen tative of  the entire northern taiga subzone in the 
cent ral part of  Western Siberia. It aims at examining 
the syntaxonomic structure of  the largest class of  mire 
vegetation, Scheuchzer io-Car icetea  n ig rae  Tx. 1937, 
and characterizing its communities and distribution features.

The class Scheuchzer io-Car icetea  n ig rae  includes 
sedge-moss vegetation of  minerotrophic fens, transitional 
mires and ombrotrophic bog hollows in the Northern 
Hemisphere. A recent statistical analysis conducted by Peterka 
et al. (2017) on a large dataset of  primary data (approximately 
30,000 relevés) accumulated in Europe has confirmed that 
the species composition of  communities within this class and 
their ecological and cenotic position are primarily determined 
by the acidity gradient (pH) and mineral nutrient richness. 
Geographic/macroclimatic variation was reflected in the 
second most important gradient. DCA ordination of  plant 
communities conducted along these axes has confirmed 

the existence of  13 alliances in Europe, of  which three are 
endemic to the Atlantic coast of  Western Europe and the 
Balkan Peninsula, while two are associated with carbonate 
outcrops and occur sporadically in the foothill of  mountains 
in Europe and the Polar Urals (Lapshina et al. 2021). The 
remaining eight alliances have a broader distribution in the 
temperate, boreal, and arctic zones of  Northern Eurasia.

Previously, we conducted a classification of  communities 
belonging to two alliances (Styg io-Car ic ion l imosae 
Nordhagen 1943 and Scheuchzer ion pa lustr i s 
Nordhagen ex Tx. 1937) within the class Scheuchzer io-
Car icetea  n ig rae  in the northern part of  Western 
Siberia, in the latitudinal range from the northern taiga to 
the southern tundra (Lapshina et al. 2022). The present 
publication complements the previously identified syntaxa 
with new relevés made within the Numto Nature Park in 
the southern part of  the northern taiga. It also provides the 
description of  both widely distributed and rare communities 
of  other alliances within this class.
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The territory of  Numto Nature Park can serve as a site 
for a detailed vegetation study to allow of  a comprehensive 
understanding of  the species and phytocenotic diversity of  
mire vegetation belonging to the class Scheuchzer io-
Car icetea  n ig rae  in the subzone of  the northern taiga 
in Western Siberia, located on the southern boundary of  
permafrost distribution.

M A T E R I A L  A N D  M E T H O D S
The natural conditions of  the nature park were cha rac te-

ri sed in a previous publication focusing on the classification 
of  vegetation in forests, swampy forests, and wooded swamps 
(Lapshina et al. 2024).

Due to the lithologic peculiarities, flat relief, and post-
glacial history of  the region, the nature park, like the entire 
sub zone of  the northern taiga, is heavily bogged (Romanova 
1977). Peatlands cover 63 % of  the park's territory (Valeeva 
et al. 2008, Moskovchenko et al. 2017).

The peatlands are located in the sources and valleys of  
large and small rivers, streams and brooks, on river terraces, 
slopes and plateaus of  flat watershed areas. Mire communities 
of  the class Scheuchzer io–Car icetea  n ig rae  are found 
in all types of  peatlands, where they develop in moderately 
wetted and waterlogged hollows, floating Sphagnum lawns, 
quaking mats and fens with a high groundwater level.

The syntaxonomic analysis and classification were based 
on the 420 geobotanical relevés of  the sedge-moss mires 
con ducted in 2006, 2017, and 2022 within the territory of  
the Numto Nature Park.

Methods of  sampling and data analysis as well as the ve-
ge tation classification approach followed the principles of  
the Braun-Blanquet school (Westhoff  & Maarel 1978) were 
decried earlier (Lapshina et al. 2024).  

New syntaxa were described in accordance with the re-
qui rements of  the International Code of  Phytosociological 
Nomenclature (Theurillat et al. 2021). In the names of  
associations, the taxon name from the highest dominant 
layer (ICPN, Art. 10b) or, in cases of  low projective cover of  
vascular plants (25 % or less), the name of  the moss edificator 
species determining the structure of  the mire communities, 
was placed in the second position. The nomenclature of  
higher syntaxa follows Mucina et al. (2016). Nomenclature of  
the species followed Sekretareva (2004) for vascular plants, 
Trichophorum spp.: Panarctic Flora (Online), Ignatov et al. 
(2006) for mosses, Konstantinova et al. (2009) for liverworts.

R E S U L T S
The class Scheuchzer io  pa lustr i s–Car icetea 

nig rae  comprises floristically rich communities of  open 
and spar sely wooded sedge-moss minerotrophic fens, as well 
as rela tively species-poor communities of  mesotrophic tran-
si tional mires, and oligotrophic sedge-Sphagnum hollows and 
floa ting mats of  raised bog system in the Holarctic region.

Diagnostic species of  the class: Carex lasiocarpa, C. rostrata, 
C. limosa, C. chordorrhiza, Andromeda polifolia, Oxycoccus palustris, 
Co ma rum palustre, Menyanthes trifoliata, Eriophorum angustifolium, 
E. gracile..

In the Braun-Blanquet floristic classification, the class 
Scheuchzer io–Car icetea  n ig rae  within the ter ri to-

ry of  the Numto Nature Park is represented by four allian-
ces belonging to three orders Sphagno warnstorf i i–
Tomentypneta l ia  Lapshina 2010, Car iceta l ia  n ig rae 
Koch 1926, and Scheuchzer ie ta l ia  pa lustr i s  Nord ha-
gen 1936 ex Tx. 1937. 

Sedge-moss moderately rich fen vegetation
We place the sedge-moss vegetation of  moderately rich 

mi ne rotrophic fens into the order Sphagno warnstorf i i–
Tomentypneta l ia  Lapshina 2010 and the alliance 
Sphagno warnstorf i i–Tomentypnion n i tent i s 
Dahl 1957.

Order Sphagno war nstorf i i–Tomentypnetal ia
The order comprises sedge-brown moss and shrub-herb-
moss (hypno-sphagnous) communities of  minerotrophic 
fens with mineral rich ground water supply.
Daignostic species of  the order: Aulacomnium palustre, 
Bryum pseudotriquetrum, Campylium stellatum, Calamagrostis neg
lecta, Carex diandra, C. dioica, Drepanocladus aduncus, Hamatocaulis 
vernicosus, Helodium blandowii, Tomentypnum nitens.

The alliance Sphagno warnstorfii–Tomentypnion 
nitentis  combines sedge-moss and shrub (Betula nana)-
sedge-Sphagnum communities of  flat hummocks and carpets, 
dominated by Sphagnum warnstorfii in the moss layer, in mine-
ro trophic fens with moderately mineral-rich ground water 
supply.
Diagnostic species of  the alliance: Calamagrostis neglecta, 
Carex magellanica subsp. irrigua, Sphagnum warnstorfii and the 
order species Aulacomnium palustre, Helodium blandowii, Tomen
typnum nitens. 

Alliance Sphagno–Caricion canescentis  Passarge 
(1964) 1978
Meso-oligotrophic and oligotrophic species of  this alliance 
– Sphagnum obtusum, Straminergin stramineum, and the class 
Oxycocco–Sphagnetea  Br.-Bl. & Tx. ex Westhoff  & al. 
1946 – Chamaedaphne calyculata, Drosera rotundifolia, Sphagnum 
angustifolium are differentiating species with regard to the 
alliance Saxifrago–Tomentypnion Lapshina 2010.
We include two associations previously described to this 
alliance in the Numto Nature Park.

Sphagno teret is–Betuletum nanae  Lapshina et al. 
2018 (Table 1, rel. 3–37; Table 8, syntaxon 1, 2; Figs 1A, 2, 
clusters 1.1, 1.2)
The association comprises open mesotrophic sedge-moss 
and sedge-Menyanthes-moss fens and shrubby (Betula nana)-
sedge-moss communities evolving in small rivers and 
brook valleys (Fig. 1A). This association with three variants 
(typ icum, Sphagnum centra le, and S.  warnstorf i i ), 
was first described on minerotrophic peatlands in the Em-
Egan River valley (left tributary of  the Malaya Sos’va River) 
within the "Malaya Sos’va" Nature Reserve, located in the 
subzone of  the middle taiga of  Western Siberia (Lapshina 
et al. 2018).
Diagnostic species: Betula nana, Carex magellanica subsp. irri
gua, Cephalozia plenicaps, Scapania paludicola, Sphagnum an gus ti fo
lium, S. fimbriatum, S. obtusum, S. riparium, S. russowii, S. squar ro
sum, S. subsecundum, S. teres.
Structure and composition: The association is 
characterized by a high species diversity (ranging from 20 
to 32 species in a single relevé, rarely fewer). Despite the 
relatively low con stan cy in species composition, community 
association are easily recognizable in the field due to the 
combination of  diag nos tic species. In communities a more 
or less dense shrub layer is formed by the dwarf  birch (Betula 
nana), 30–40 cm high, or it may be absent. The herb-dwarf  
shrub layer is mainly composed of  Carex magellanica subsp. 
irrigua and Menyanthes trifoliata, the abundance of  which varies 
from a small percentage to 40–60 % in different com mu ni-
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ties. Dwarf  shrub species with a high degree of  constancy 
include Andromeda polifolia and Oxycoccus palustris, and among 
herbaceous plants, sedges like Carex limosa, C. chordorrhiza, 
C. rostrata, as well as Eriophorum angustifolium and Equisetum 
fluviatile, show strong persistence. In the moss layer, up to 30 
species of  mosses and liverworts are combined in various 
proportions. Among them, Aulacomnium palustre, Helodium 
blandowii, Sphagnum riparium, S. squarrosum, S. teres, S. fimbriatum, 
S. centrale, S. russowii, S. obtusum, and Scapania paludicola stand 
out with the highest degree of  constancy.
Distribution and ecology. The communities of  this asso cia-
tion develop in mesotrophic mires with moderately rich soil 
nutrients in the valleys of  small rivers and brooks within the 
subzones of  middle and northern taiga in Western Siberia.
Based on the dominant moss species, two subassociations 
within the association have been distinguished. 

Subassociation Sphagno teret is–Betuletum 
nanae typicum  (Table 1, rel. 1–17; Table 8, syntaxon 1;  
Figs 1A, 2, cluster 1.1)
The subassociation represents the nomenclatural type of  
the association (autonym), when the latter is subdivided into 
subordinate units of  lower rank [ICPN, Art. 13b] (Theurillat 
et al. 2021).
Holotypus: Table 2 releve 16 (author's number 72-16) in 
Lapshina et al. 2018: 89 – autonyms [Art. 5b, 13b].
Diagnostic species: Same as in the association.
Structure and composition. These communities are cha-
rac terized by a well-developed shrub layer dominated by 
dwarf  birch (Betula nana), with a projected cover ranging from 
3–5 % to 60–80 % (Fig. 1A). In the grass layer, in addition to 
the diagnostic species of  the association with high constancy 
and abundance there occur Comarum palustre and Menyanthes 
trifoliata, and Sphagnum angustifolium in the moss layer.
Distribution and ecology. Within the nature park, sub-
asso ciation communities develop in moderately wet areas of  
mesotrophic fens. They are typically found on the periphery 
of  small river valley peatlands or adjacent to the zone of  wet 
dark coniferous forests and wooded spruce-pine swamps 
(locally called "sogra"), spread along the banks of  brooks 
and rivers.

Subassociation Sphagno teret is–Betuletum 
nanae sphagnetosum war nstorf i i  subass. nov. 
(Table 1, rel. 18–28; Table 8, syntaxon 2; Fig. 2, cluster 1.2) 
Previously, within the association, a variant Sphagnum 
warnstorfii was identified (Lapshina et al. 2018: rel. 1–5 in 
Table 2), and we have ranked it as a subassociation.
Holotypus: relevé 23 (author's number 003E22nu) in 
Table1: KhMAO, Beloyarsk District, Numto Nature Park, 
12.08.2022, author E. Lapshina.
Diagnostic species: Sphagnum angustifolium, S. warnstorfii, and 
diagnostic species of  the association.
Structure and composition: The 40–50 cm high shrub 
layer is formed by Betula nana with the coverage ranging from 
5 to 60 %. Among the dwarf  shrubs, Andromeda polifolia is 
no ticeable in significant abundance (up to 25 %). In the grass 
layer, about 20–25 cm high, Menyanthes trifoliata dominates (up 
to 60 %), accompanied by Comarum palustre (up to 5 %). Carex 
limosa, C. magellanica subsp. irrigua, C. dioica, C. diandra, and 
Calamagrostis neglecta are present with less abundance and con-
stancy. The surface of  the continuous Sphagnum mat is co ve-
red by Oxycoccus palustris. These communities differ due to the 
significant presence of  Sphagnum warnstorfii (10–30 %) in the 
moss layer, alongside with Aulacomnium palustre, Helo dium blan
dowii, Sphagnum angustifolium, S. squarrosum, and S. teres.
Distribution and ecology. Rare communities. Within the 
na ture park, these are found in peatlands associated with 
lo cations where groundwater discharges at the sources of  
streams. Habitats have a hummocky nanorelief  surface with 
narrow, deep micro-depressions holding water. The relative 
elevation difference ranges from 15 to 25 cm. Occasionally, 
stunted (1–3 to 5 m tall) birch and pine trees, and less fre-
quently Pinus sibirica, occupy the hummocks.

Association Sphagno war nstorf i i–Caricetum 
dioicae  Lapshina 2010.
The association was first described in minerotrophic mire 
complexes in the southern forest zone of  Western Siberia 
(Lapshina 2010).
Diagnostic species: Carex dioica, C. chordorrhiza, Sphagnum 
warnstorfii (dom.).
Structure and composition. The communities typically 
have a well-defined herb-dwarf  shrub layer, mainly composed 
of  Andromeda polifolia 10–15 cm high, occasionally it is 
absent. Among herbaceous plants, Comarum palustre, Meny an
thes trifoliata, and Equisetum fluviatile are consistently present. 
Low-growing sedges such as Carex dioica, occasionally C. chor
do rrhiza, have limited coverage. Flat hammocks Sphagnum 
warnstrofii forms the base of  the communities, occasionally 
accompanied by brown mosses like Tomentypnum nitens and 
Aula comnium palustre. On the moss surface, Drosera rotundifolia 
and Oxycoccus palustris can be found.
Distribution and ecology. The small-sedge-Sphagnum and 
small-sedge-moss communities dominated by Sphagnum 
warnstorfii are characteristic of  the mire vegetation complexes 
in the minerotrophic peatlands of  Western Siberia. In the 
south of  the forest zone, this association is characterized 
by the optimal development and dominance of  Carex dioica 
in the low-growing herbaceous layer, typically more or less 
accompanied by C. chordorrhiza (Lapshina 2010).
Under lower mineral nutrition in the northern taiga subzone, 
there is no Carex dioica in the association communities. The 
fact allows to identify a distinct northern-taiga variant Carex 
chordorrhiza within the association.

Variant Carex chordor rhiza  (Table 1, rel. 29–35; 
Table 8, syntaxon 3; Figs 1B, 2, cluster 2)
Structure and composition. The communities of  this va-
riant are characterized by a relatively dense (5–20 %) dwarf  
shrub layer composed of  Andromeda polifolia, ranging from 
5 to 10 cm in height, occasionally they are absent. Of  the 
shrubs, Betula nana is usually present. Oxycoccus palustris 
grows on the moss carpet. The grass layer is dominated by 
Menyanthes trifoliata (5–25 %), accompanied by Carex chor do
rrhiza, C. limosa, C. magellanica subsp. irrigua, Comarum pa lust
re, Drosera rotundifolia, Equisetum fluviatile. The moss layer is 
entirely dominated by Sphagnum warnstorfii, and its dense car-
pet forms large flat hummocks ranging from 1 to 3 m in dia-
me ter. A slight addition (up to 10 %) includes Aulacomnium 
pa lust re, Helodium blandowii, Sphagnum angustifolium, and rarely 
S. obtusum.
Distribution and ecology. Such communities are extremely 
rare in the nature park. They form large flat sedge-moss 
20–25(30) cm high hummocks or "clumps" with a rounded 
shape, developing among shrub (Betula nana)-sedge-moss 
communities at places where groundwater emerges. The 
groundwater level is at a depth of  20–25 cm.
Note: A similar name association, Sphagno–Car icetum 
dio icae  Gillet, 1982 was used in Central Europe to describe 
mire vegetation in the Jura Mountains. As Sphagnum teres is 
the dominant species indicated in the protologue of  the 
association, there is no reason to change the name Sphagno 
warnstorf i i–Car icetum dio icae  Lapshina 2010 
according to Art. 31 of  ICPN (Theurillat et al. 2021).

Sedge-peat  moss  poore fens  vegetat ion
We assign the sedge-Sphagnum and sedge-moss-hepatic com-
mu nities of  poor minerotrophic fens identified within the na-
ture park to the order Caricetalia nigrae Koch 1926 and 
its 2 alliances: Sphagno–Caricion canescentis Pas sar ge 
1978 and Stygio–Caricion limosae Nordhagen 1943.
The order Car iceta l ia  n ig rae  encompasses sedge-moss 
communities on peat and peat-mineral saturated soils with 
a wide range of  water-mineral nutrition, from moderately 
enriched to poor in mineral elements, and from slightly acidic 
to acidic substrate reaction. Occupying a central position 
within the class Scheuchzer io–Car icetea  n ig rae, this 
order, in its contemporary understanding, is poorly diffe ren-
tiated and has practically no distinctive diagnostic species.
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Table 1. Associations of  the alliance Sphagno warnstorfii–Tomentypnion nitentis. Dwarf  birch-sedge-moss 
communities of  minerotrophic fens in small river and steam valleys. 1–35 – Sphagno teretis–Betuletum nanae (1): 
1–17 – subass. typicum (1a), 18–28 – subass. sphagnetosum warnstorfianii (1b); 29–35 – Sphagno warnstorfii–
Caricetum dioicae var. Carex chordorrhiza (2). Abbreviations: (a) – tree layer, (a3) – undergrowth of  trees.

Association Sphagno teret is–Betuletum nanae (1) (2)

C
on

st
an

cy
 a

nd
 a

bu
nd

an
ceSubassociation typicum (1a) sphagnetosum 

warnstorfii (1b) –

Average tree hight, m - - - 4 3 - - - 3 - - - - - - 3 3 2 - 3 3 2 1 1 5 1 - 2 3 - - - - - -
Plant cover, %
trees 0 0 0 2 3 0 0 0 3 0 0 0 0 0 0 3 3 5 0 5 2 3 <1 7 10 10 0 5 3 0 0 0 0 0 0
shrubs 0
dwarf  shrubs / herbs 10 15 40 20 35 60 0 60 45 65 85 40 30 60 15 40 40 60 20 35 50 30 60 30 30 15 5 35 60 15 15 3 3 15 30
mosses 90 95 100 100 85 100 100 100 90 95 75 95 85 100 100 95 100 90 100 95 100 100 95 100 90 60 90 90 100 100 80 100 100 100100
Number of  species 15 21 25 22 22 27 20 23 22 23 17 20 24 21 14 29 29 27 22 27 25 28 28 32 34 27 23 23 24 14 16 12 11 17 11

Relevé nr. by author
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nu
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22
nu
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22
nu
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nu
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nu
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22
nu
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nu
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nu
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22
nu
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nu

Relevé nr. in the table 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23* 24 25 26 27 28 29 30 31 32 33 34 35 1a 1b 1 2
Species of  tree layer

Betula pubescens (a) · · · 1 1 · · · 1 · · · · · · + + + · + 1 · · · 1 · · 1 1 · · · · · · II III II I
Pinus sylvestris (a) · · · · · · · · + · · · · · · · + r · · + · · · 1 · · · · · · · · · · I II I ·
Pinus sibirica (a) · · · · · · · · · · · · · · · 1 + + · 1 · · · · 1 · · · · · · · · · · I II I ·
Picea obovata (a) · · · · · · · · · · · · · · · + · 1 · + · · · · · · · · · · · · · · · I I I ·
Betula pubescens (a3) · · · · · · · · · · · · · · · · + · · · 1 + + 1 · 2a · · + · · · · · · I III I I
Pinus sylvestris (a3) · · · · · · · · · · · · · · · · + · · · · + + 1 · · · · + · · · · · · I II I I
Pinus sibirica (a3) · · · · · · · · · · · · · · · · + · · · · + · 1 · · · · · · · · · · · I I I ·

Diagnostic species of  the ass. Sphagno teret is–Beuletum nanae subass. typicum
Betula nana 1 2a 1 1 3 3 1 4 1 3 5 3 2b 3 2b 3 2b 4 2b 3 3 2b 4 2b 3 + 1 1 3 1 1 · · + · V2b V2b V2b III+

Sphagnum angustifolium 1 1 3 3 2a 3 2b 2b 2a 4 2a 2b 2b 4 4 2b 3 3 4 2b 1 2b 2b 2b 4 · · · 2b 2a 1 2a · 1 · V2b IV2b IV2b IV1

Carex magellanica subsp. irrigua 4 · 1 1 r + 3 + · + · + + + · r 1 + + + 1 + + 2a + + · + 1 + + + · 1 · IV+ V+ V+ IV+

Scapania paludicola · 1 1 1 + 1 2b 1 r + · + 2a + · 1 2a r + + · + + + + + 2a · · · + · · r · V1 V+ IV+ II
Sphagnum riparium S.-C.c. 2b 2a 1 2b · 1 1 · · · · 1 · 1 2b · · + · + · · · + · · 1 1 · · · · · · · III1 III IV+ ·
Sphagnum squarrosum 3 + 1 1 + 1 2b 1 1 · + · + · · 1 · · · · 1 + + 2b + 1 2b 2b · · · · · · · IV+IV+IV+ ·
Sphagnum obtusum S.-C.c. · 2b · 2a · · · · 2b 2a · 2a 2a 2b · · · · · · · 2b 1 · · 1 2a 1 · · 1 · + 1 + III III III III+

Sphagnum teres · · 3 · · 3 2a 2a · · 1 3 · 2b · · · 2a · 1 3 3 2a · · · · · · · · · · · · III III III ·
Sphagnum fimbriatum 2b + · 1 · 1 2b 2b · 1 3 · 1 · · · 1 · · · · · · · · + · · · · · · · · · III1 I II ·
Sphagnum centrale · · 1 · · r · 2a 3 2b · · 2a · · 3 1 3 · 3 · + · · · · · · · · · · · · · III II II ·
Sphagnum russowii 1 3 1 1 4 · · · · · · · · · · 2b · · · 1 · · · 2b · · · · · · · · · · · II I II ·
Sphagnum subsecundum · r · · · · · r · · · · · · · + · · · · 1 + + + + · · · · · · · · · · I III II ·
Schljakovia kunzeana · · + · + r · · · + · + + + · r · · + · · · + + + · · + · · · · · · · III III III ·
Cephalozia pleniceps · · · · r r · · · · · + · r · · + · + · · + + + + · + · + · · · · + · II III+ II II

Diagnostic species of  the S. t.–B. n. subass. sphagnetosum warnstorfii and ass. Sphagno warnstorfii–Caricetum dioicae 
Sphagnum warnstorfii S.w.-T.n. 1 · · · · · 1 2a · · · · · · · 1 · 2b 2b 3 3 3 3 3 2b 2a 2b 3 4 5 4 5 5 5 5 II V3 III V5

Drosera rotundifolia · · · · · · · · · · · · + · · · 1 · + · · · · + + + + 1 1 + + 1 + + + I III+ II V+

Carex diandra · · r · · · · · · · · · · · · · · · · · · · · · · 1 2a 1 · · · · + · + I II I II
Diagnostic species of  the Sphagno war nstorf i i–Tomentypnion nitentis

Aulacomnium palustre · + 2a 2a 1 + 1 2a 1 2a + + 2a 1 2a 2a 1 2a 2b 1 1 + 2b 2b + 1 2b 2a 1 + 1 1 + + + V1 V2a V1 V+

Straminergon stramineum · 1 1 2a + r + 1 · + · 1 1 + 1 + + 1 1 r 1 + 1 2a + + + + + + + · · + · V+ V+ V+ III+

Helodium blandowii · 1 2b 2b 1 1 + · 1 · r 2a 1 + · · · 1 + + 1 + 2a 1 2a 3 2a 2a 1 · · + + · + IV+ V1 IV1 III+

Calamagrostis neglecta · · + + + · 1 · · · · · · · · · · r + + 1 · + + + · · 1 · · · · · · · II IV+ III ·
Carex dioica · · + · · + · + · · · · · · · r · r · · · + · · · · · · · · · · · · · II I I ·
Paludella squarrosa · · · · · · · · · · · + · 1 · · · · · · · · · + + + · · · · · · · · · I II I ·

Diagnostic species of  the Scheuchzerio–Caricetea nigrae
Menyanthes trifoliata · 2b 3 3 2b 4 3 2a · 3 r 1 1 · 2a 2b 2b 3 3 3 2b 2b 4 2b 2a 2b 2b 2b 2b 2b 2b 1 2a 2b 2a V2b V2b V2b V2b

Oxycoccus palustris 1 1 2b · 2a 2a 1 2b 1 2a · 1 1 2a 1 1 1 2a 1 + 1 1 2b 1 1 1 2b 2a 1 2b 1 4 3 1 2b V1 V1 V1 V2b

Andromeda polifolia 1 1 3 2b 1 2a + r 2b 2b 2a 2a 2b 2a 2a + 2b + 1 1 2b 2b 1 2a + 2b 1 2a 2b 2a 2b 1 · 2b · V2a V1 V2a IV2a

Comarum palustre 2b + 1 + 1 + 2a 1 2a 1 + 2a + 2a 1 1 1 1 2a + 1 + 1 1 + + · 1 1 2b · + · · · V1 V1 V1 III
Carex limosa + 1 · 1 + + 2a · 1 · · + + 1 1 · + · + · · + · 1 · 2b 2b 1 + 1 + 1 1 + 1 IV+ III+ IV+ V1

Carex chordorrhiza · 1 1 1 1 + · · · + + · + · 2b + 1 + + · 1 + + 1 · 1 + + 1 1 1 · + 1 + IV+ V+ IV+ V1

Equisetum fluviatile · · + · + + · · + · · · · · 1 + · + 1 + 1 1 1 1 1 1 + 1 1 1 + + + + + II V1 IV+ V+

Carex rostrata · · + + · 1 · 1 r 1 · 1 1 1 1 + 1 1 · · · · · + · · · · · · · · · · · IV+ I IIIr ·
Eriophorum angustifolium r · · 1 + · + + + + · · + · 1 + 1 · · 1 · · · · + · · · + r · · · · · IV+ I IIIr II
Warnstorfia exannulata 1 2a · · · · 2b · · · · · · · · 1 · · + 1 1 · · · 1 + · + + · · · · · · II III+ II I
Warnstorfia fluitans · · · · · · · r · + · · 1 1 · · 1 · · · · · 1 1 · · 1 · · · · · · · · II II II ·

Other species
Pohlia nutans · r · · + · · · · · · · r · · · + · + · + · r + + · · · · · · · · · · II III III ·
Hammarbya paludosa · · · · · · · · · · · · · · · · · + · + · · · + + · · · · · · · · · · · II I ·
Eriophorum gracile · · · · · · · · · · · · · · · · · · · · · · · · · + 1 · · · · · · · · · I I ·
Calliergon cordifolium · · · · · · · · + · · · · · · · · · · 1 · + · · + + · · · · · · · · · I II I ·
Sphagnum aongstroemii · · · · · · · + + · 2a · · · · · · · · · · · · · · · · · · · · · · · · I · I ·
Scapania paludosa · · · · · · · · + · · · · · · · · + · · 1 · · · · · · · · · · · · · · I I I ·
Chamaedaphne calyculata · · · · · · · · 2b 1 2a · · · · · · · · · · · · · · · · · · · · · · · · I · I ·
Epilobium palustre · · · · · · · · · · · · · + · · · · · · · · · · · + · · · · · · · · · I I I ·
Scheuchzeria palustris · · · · · · · · · · · · 1 · · · 1 · · · · · · · · · · · · · · · · · · I · I ·
Sphagnum jensenii · · · · · · · · · · 1 · · · · · · · · · · · · · · · · · · · · · · · · I · I ·
Sphagnum lindbergii · · · · · · · · · · · · · · · · 1 · · · · · · · · · · · · · · · · · · I · I ·
Calypogeia sphagnicola · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · + · · r · · · I II
Rhizomnium 
pseudopunctatum · · · · · · · · · · · · · · · · · · · · · · 1 + · · + · 1 · · · · · · · II I I
Sphagnum mirum 1 · · · · · · · · · · 2b · + · · · · · · · · · · · · · · · · · · · · · I · I ·
Dactylorhiza hebridensis · · · · · · · · · · · · · · · r · · + · · · · · + · · · · · · · · · · I I I ·
Calamagrostis purpurea · · + · · · · · · · 1 · · · · · · · · · · · · · + · · · · · · · · · · I I I ·
Carex pauciflora · · · · · + · · · + · · · · · r · · · · · · · · · · · · · · · · · · · I · I ·
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Alliance Sphagno–Caricion canescentis
The alliance combines the mesotrophic and meso-oli go tro-
phic sedge-Sphagnum and sedge-herb-Sphagnum communities 
of  transition mires covering a wide range of  habitats from 
nutrient poor to moderately rich ones with acidic to slightly 
acidic substrate reaction.
Diagnostic species of  the order in Western Siberia include 
Carex canescens, Eriophorum gracile, Epilobium palustre, Sphagnum 
fallax, S. flexuosum, S. obtusum, and S. riparium.
In the Numto Nature Park, communities of  the alliance 
Sphagno–Car ic ion canescent is  develop in the valleys 
of  large and small rivers, within extensive flat depressions 
where former thermokarst lakes (locally called "khasyrey") 

were present, and in various types of  lake-mire and flat palsa 
mire complexes. Within this alliance, eight associations with 
subassociations and variants have been identified.

Sphagno r ipari i–Menyanthetum tr i fol iatae 
ass. nov. (Table 2, rel. 1–37; Table 8, syntaxa 5, 6; Figs 
1D–C, 2, clusters 3.1, 3.2)
Holotypus: relevé 8 (author's number – 007E22nu) in 
Table 2, KhMAO, Beloyarsk District, Numto Nature Park, 
12.08.2022, author E.D. Lapshina.
The association encompasses Menyanthes-Sphagnum and 
Menyanthes-sedge (Carex rostrata)-Sphagnum communities of  
meso trophic fens and floating mats dominated by Sphagnum 

Table 1. Continued.

Relevé nr. in the table 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23* 24 25 26 27 28 29 30 31 32 33 34 35 1a 1b 1 2
Polytrichum strictum · · · r · · · · · · r · · · · · · r · · · · · · · · · · · · · · · · · I I I ·
Pseudobryum cinclidioides · · · · · · · · · · · · · · · 1 · · · · 1 · · · + · · · · · · · · · · I I I ·

Note. Species found in 1–2 relevés: Brachythecium mildeanum (27 +), Carex lasiocarpa (6 +), Cephalozia bicuspidata (25 r), Chiloscyphus pallescens 
(9 r), Dicranum sp. (22 +), Drepanocladus polygamus (23 r), Eriophorum vaginatum (10 +), Galium trifidum (21 +, 26 +), Galium uliginosum (20 r), Lo
pho zia silvicola (10 r), Meesia triquetra (27 +, 38 +), Pedicularis karoi (25 +), Plagiomnium ellipticum (22 +, 23 +), Ptilidium ciliare (6 +), Pyrola mi nor 
(20 r, 25 +), Rubus chamaemorus (3 +), Salix lapponum (11 +), Scapania irrigua (29 +), Schljakovianthus quadrilobus (6 +), Sphagnum fallax (8 2a), 
Sphagnum fuscum (2 1), Sphagnum girgensohnii (8 +), Sphagnum divinum (10 1), Tomentypnum nitens (25 1), Warnstorfia pseudostraminea (16 r, 17 1).
Location. All relevés here and in the tables 2–5 were made on the territory of  the Numto Nature Park, Khanty-Mansi Autonomous Area, 
Beloyarskiy district.
GPS coordinates (WGS 84) (N, E) and dates; 1 – 63.37091, 70.89349, 16.08.2017; 2 – 63.37174, 70.89498, 16.08.2017; 3 –. 63.44136, 
70.75632, 19.10.2017; 44 – 63.44537, 70.75974, 17.08.2017; 5 – 63.44252, 70.75519, 17.08.2017; 6 – 63.40500, 70.84354, 19.08.2017; 
7 – 63.36689; 70.87840; 21.08.201; 8 – 63.36633, 70.87771, 21.08.2017; 9 – 63.66733, 70.55554, 20.08.2017; 10 – 63.60206, 70.59440, 
12.08.2022; 11 – 63.40500, 70.84354, 19.08.2017; 12 – 63.64534, 70.79663, 17.08.2022; 13 – 63.60173, 70.59407, 12.08.2022; 14 – 63.64528, 
70.79639, 17.08.2022; 15 – 63.64333, 70.79694, 17.08.2022; 16 – 63.36771, 70.88261, 21.08.2017; 17 – 63.60194, 70.59389, 12.08.2022; 
18 – 63.62132, 70.71068, 21.08.2017; 19 – 63.66159, 70.71503, 16.08.2022; 20 – 63.36771, 70.88261, 21.08.2017; 21 – 63.60611, 70.60278, 
12.08.2022; 22 – 63.60639, 70.60260, 12.08.2022; 23 – 63.60619, 70.60307, 12.08.2022; 24 – 63.66167, 70.71500, 16.08.2022; 25 – 63.66181, 
70.71441, 16.08.202; 26 – 63.61468, 70.60702, 13.08.2022; 27 – 63.61444, 70.60694, 13.08.2022; 28 – 63.61444, 70.60694, 13.08.2022; 
29 – 63.61500, 70.60667, 13.08.2022; 30 – 63.61468, 70.60702, 13.08.2022; 31 – 63.61444, 70.60694, 13.08.2022; 32 – 63.61444, 70.60694, 
13.08.2022; 33 – 63.61444, 70.60694, 13.08.2022; 34 – 63.61444, 70.60694, 13.08.2022; 35 – 63.61444, 70.60694, 13.08.2022.
Authors: E.D. Lapshina – rel. 1,3–4, 6-8, 10, 12,18–19, 22–23, 27, 32–34; I.V. Filippov – rel. 2, 5, 9, 11, 13, 16, 20, 25–26, 30; G.N. 
Ganasevich – rel. 15, 17, 21, 24, 29; E.L. Verevkina – rel. 14, 28, 31, 35.
Diagnostic species (next to the name of  the taxon):  S.–C.c. – Sphagno–Caricion canescentis , S.w.-T.n. – Sphagno 
war nstorf i i–Tomentypnion nitentis . *(shaded) – nomenclatural type (holotype).

Figure 1 Photos of  described mire communities in the Numto Nature Park. Alliances Sphagno warnstorfii–Tomentypnetalia and 
Sphagno–Caricion canescentis. A – Sphagno teretis–Betuletum nanae subass. typicum on moderately rich fen in small river 
valley; B – Sphagno warnstorfii–Caricetum dioicae var. Carex chordorrhiza on Sphagnum warnstorfii hummocks near the groundwater 
discharges at the sources of  small brook; С – Sphagno riparii–Menyanthetum trifoliatae subass. typicum on the vast mesotrophic 
floating fen in river valley; D – Sphagno riparii–Menyanthetum trifoliatae suabass. caricetosum rostratae on the poor minerotrophic 
fen at the sources of  brook; E – Sphagno fallacis–Caricetum rostratae at the periphery of  mesooligotrophic mire in river valley; F –
Sphagno obtusi–Comaretum palustris subass. sphagnetosum miri dominated by Sphagnum mirum on mesotrophic sedge-herb peat 
moss fen at the sources of  small brook
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riparium. These communities are associated with areas of  
mineral poor groundwater discharge.
Synonyms and similar syntaxa: Carex rostrata–Sphagnum 
riparium-Ass. Osvald 1925, Menyanthes trifoliata–Sphagnum 
riparium-Ass. Warén 1926 [Art. 3d], Sphagnetum r i -
pa  r i i  car icetosum rostra tae  Dahl 1956, Caricetum 
ros tratrae subass. von Sphagnum r ipar ium Dierssen 
1982 [Art. 5], Menyantho–Car icetum l imosae 
subass. sphagnetosum r ipar i i  (Smagin 1999b, 
2003) [Art. 2b, 5].
Diagnostic speies: Carex rostrata, Menyanthes trifoliata 
(dom.), Sphagnum riparium (dom.).
Structure and composition. The communities are 
species-poor (from 4 to 10 species in a single relevé). 
The herb layer is typically dominated by Menyanthes 
trifoliata, ranging from 10 to 20 cm in height, with a 
varying projected cover of  15–60 %. As occasional 
components and in low abundance, Comarum palustre, 
Naumburgia thyrsiflora, cottongrasses – Eriophorum gracilis, 
E. polystachion, sedges Carex limosa, C. canescens, and 
Oxycoccus palustris are present. Often, a more or less dense 
upper layer dominated by Carex rostrata develops in the 
communities. This association is characterized by the 
absolute dominance of  Sphagnum riparium in the moss 
layer, forming flat, even floating carpets.
Distribution and ecology. Within the nature park, 
this asso ciation is the most common and widely spread 
across relatively large mesotrophic mire complexes in 
river valleys. These complexes can range up to several 
hundred meters and are often located on the sites of  
former lakes and peat-filled stream valleys. The water 
level usually remains at a depth of  1–5 cm.
Based on the appearance, determined by the dominant 
spe cies in the grass layer, two subassociations have 
been iden tified within the association – typ icum 
and car icetosum rostra tae. The subassociation 
communities occur often together alternating across the 
mire complexes.

Sphagno r ipari i–Menyanthetum 
tr i fol iatae typicum  subass. nov. (Table 2, rel. 
1–20; Table 8, syntaxon 5; Figs 1C, 2, cluster 3.1)
The subassociation encompasses Menyanthes-peat moss 
com mu nities of  mesotrophic fens and floating mats 
with the do mi nance of  Sphagnum riparium.
Holotypus: relevé 8 (author's number – 007E22nu) in 
Table 2, KhMAO, Beloyarsk District, Numto Nature 
Park, 12.08.2022, author E.D. Lapshina.
Synonyms and similar syntaxa: Menyanthes 
trifoliata–Sphag num riparium-Ass. Warén 1926 [Art. 
3d], Menyantho–Car icetum l imosae subass. 
sphagnetosum r ipar i i  (Smagin 1999b, 2003) [Art. 
2b, 5], Menyantho–Car icetum l imosae subass. 
sphagnetosum r ipar i i  (Lapshina 2010) [Art. 5].
Diagnostic species: Carex limosa, Eriophorum gracile, 
Meny an thes trifoliata (dom.), Sphagnum riparium (dom.).
Structure and composition. Subassociation is 
characterized by a simple structure of  the herb layer, 
dominated by Meny an thes trifoliata, with a minor presence 
of  other species and a continuous carpet of  Sphagnum 
riparium in the moss layer (Fig. 1C).
Note. In terms of  composition and structure, the 
Menyanthes-peat moss communities dominated by 
Sphagnum riparium in the nature park are similar to 
those in the north of  European part of  Russia and in 
the Surgut Polis'e in the subzone of  the middle taiga 
of  Western Siberia (Smagin 1999b, 2003). They differ 
from the communities described in the southern forest 
zone of  Western Siberia (Lapshina 2010) by their low 
species richness and the presence of  hypoarctic species 
such as Eriophorum russeolum and Sphagnum lindbergii. 
Similar communities, which can also be assigned to 
this association, are often found in northern Norway, 
but they do not occur in Iceland and the British Isles 
(Dierssen 1982).

Figure 2 Ordination of  the described syntaxa. Ordination is performed 
in the relative axes by non-linear mapping of  the multidimensional 
feature space onto the 2D-plane by the t-SNE method. I – 
Sphagno warnstorfii–Tomentypnion nitentis. 1 – Sphagno 
teretis–Betuletum nanae: 1.1 – subass. typicum, 1.2. – subass. 
sphagnetosum warnstorfii ; 2 – ass. Sphagno warnstorfii–
Caricetum dioicae var. Carex chordorrhiza; II – Sphagno–
Caricion canescentis. 3 – Sphagno riparii–Menyanthetum 
trifoliatae: 3.1 – subass. typicum, 3.2 – subass. caricetosum 
rostratae; 4 – Sphagno riparii–Eriophoretum russeoli; 
5 – Sphagno fallacis–Caricetum rostratae; 6 – Sphagno 
obtusi– Comaretum palustris: 6.1 – subass. typicum, 6.2. – 
subass. sphagnetosum miri; III – Stygio–Caricion limosae. 
7 – Utriculario ochroleuco–Caricetum limosae: 7.1 – subass. 
typicum (a – typica, b – inops), 7.2 – subass. warnstorfietosum 
exannulatae; 8 – Carex limosa–Warnstorfia exannulata com. type; 9 – 
Sphagno compacti–Caricetum limosae; 10 – Cladopodiello–
Trichophoretum cespitosi subass. sphagnetosum compacti;
IV – Scheuchzetion palustris. 11 – Scheuchzerio palustris–
Sphagnetum jensenii: 11.1 – subass. typicum, 11.2 – 
subass. sphagnetosum majoris; 12 – Carici rotundatae–
Sphagnetum lindbergii : 12.1 – subass. typicum, 12.2 
– subass. eriophoretosum russeoli; 13 – Carici l imosae–
Sphagnetum lindbergii subass. eriophoretosum russeoli; 14 
– Eriophoro russeoli–Warnstorfietum f luitantis; 15 – Carici 
rotundatae–Sphagnetum baltici: 15.1 – subass. typicum, 15.2 
– subass. eriophoretosum russeoli; 16 – Eriophoro vaginati–
Sphagnetum baltici

Figure 3 The similarity of  syntaxa of  the class Scheuchzerio–
Caricetea nigrae in the Numto Nature Park represented for the 
northern taiga zone of  Western Siberia, established by the Complete-
linkage clustering (Squared Euclidean distances). The numbers of  
syntaxa correspond to the numbers in Fig. 2.
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Sphagno r ipari i–Menyanthetum tr i fol iatae 
subass. caricetosum rostratae  (Osvald 1925) stat. 
nov. (Table 2, rel. 21–37, Table 8, syntaxon 6; Figs 1D, 4, 
cluster 3.2). 
The subassociation encompasses waterlogged sedge-Sphag
num and Menyanthes-sedge-Sphagnum communities of  meso-
trophic and meso-oligotrophic fens and floating mats 
dominated by Carex rostrata in the herb layer and Sphagnum 
riparium in the moss layer.
Similar communities are first mentioned by Osvald (1925: 
44) under the name Carex rostrata–Sphagnum riparium-Ass. in 
northern Sweden. We validate the name of  this association 
as it conforms to the requirements of  the Uppsala School 
syntaxa Code [3d, ICPN] (Theurillat et al. 2021), with a 
reduction in the rank of  the association to that of  a sub asso-
ciation.

Lectotypus hoc. loco: The sole description by H. Osvald 
(Osvald 1925, p. 44) is sufficient in terms of  an original diag-
no sis [ICPN, Art. 2b, 7], which includes a list of  species with 
their abundances on the Braun-Blanquet scale (species names 
have been updated to current nomenclature): Menyanthes 
trifoliata – 3, Oxycoccus palustris – 2, Carex aquatilis – 1, Carex 
rostrata – 4, Eriophorum angustifolium – 1, Rubus chamaemorus – 1, 
Sphagnum riparium – 5, Straminergon stramineum – 1.
Diagnostic species: Carex rostrata (dom.), Menyanthes tri fo lia
ta, Sphagnum riparium (dom.).
Synonyms and similar syntaxa: Carex rostrata-Sphagnum 
riparium-Ass. Osvald 1925, Sphagnetum r ipar i i  car ice-
to  sum rostra tae  Dahl 1956, Car icetum rostra trae 
subass. von Sphagnum r ipar ium Dierssen 1982 [Art. 5].
Structure and composition: The grass cover is relatively 
dense (30–80 %), forming a 1–2-layered structure. The upper 

Table 2. Association Sphagno r ipar i i–Menyanthetum tr i fo l ia tae  (1) of  the alliance Sphagno–Car ic ion 
canescent is. Mesotrophic sedge-Menyanthes-peat moss fens dominated by Sphagnum riparium. 1–20 – Sphagno r ipar i i–
Menyanthetum tr i fo l ia tae  subass. typ icum (1a), 21–37 – subass. car icetosum rostra tae  (1b). Abbreviations: (a) 
– tree layer, (a3) – undergrowth of  trees.

Subassotiation typicum (1a) caricetosum rostratae (1b)

C
on

st
an

cy
 a

nd
 

ab
un

da
nc

e

Plant cover, %
dwarf  shrubs 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0
herbs 70255050254030603035202560304070403035403050652540355035402550406580703040
moss 100100100100100100100100100100100100100100100100100100100100100100100100100100100100100100100100100100100100100

Number of  species 5 6 9 8 5 5 5 9 4 7 7 4 5 5 5 4 5 10 8 9 7 5 2 10 5 6 8 6 3 8 3 5 4 4 6 4 8
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03
3E

22
nu

33
2E

17
nu

34
8E

17
nu

34
4E

17
nu

03
5F

17
nu

04
0F

17
nu

09
0F

17
nu

00
7E

22
nu

03
3F

17
nu

04
4E

22
nu

00
5F

22
nu

03
4F

22
nu

02
6G

22
nu

03
4G

22
nu

01
4V

22
nu

02
2V

22
nu

35
6E

17
nu

00
5G

22
nu

35
1E

17
nu

00
6E

22
nu

06
2F

06
nu

07
3E

22
nu

37
6a

17
nu

06
5a

06
nu

02
4F

22
nu

02
3V

22
nu

05
6E

06
nu

03
5G

22
nu

02
5G

22
nu

03
5F

22
nu

37
5E

17
nu

03
2F

17
nu

04
6E

22
nu

03
1E

22
nu

40
3E

17
nu

04
5a

17
nu

04
6F

17
nu

Relevé nr. in the table 1 2 3 4 5 6 7 8* 9 10 11 12 13 14 15 16 17 18 19 20 21 222324252627282930 31 323334353637 1a 1b 1
Diagnostic species of  the ass. Sphagno r ipari i–Menyanthetum tr i fol iatae

Sphagnum riparium S.-C.c. 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 4 V5 V5 V5

Menyanthes trifoliata S.-C. 4 2b 3 3 2b 3 3 4 3 3 2b2b 3 2b 3 4 3 2b2b 3 · · · r 1 1 1 2a2b2a2b2b 3 3 2a 1 1 V3 V1 V3

Carex limosa S.-C. + 1 + 1 + · · 1 · + · · 1 1 + · 1 · + + · · · · · · · · · + · · · · · · r IV+ I III+

Eriophorum gracile 1 · + · 1 · · 1 · + + 1 1 · 1 · · 1 · 1 · · · · · · · · · · · · · · · · · III+ · III+

Diagnostic species of  the subass. S .r.–M.t .  caricetosum rostratae
Carex rostrata S.-C. + · · · · 1 1 · · · · · + · 1 · · · · · 3 3 4 2b 3 3 3 2b2b2b 3 2a 3 3 2b2b2b II V3 IV3

Diagnostic species of  the Sphagno–Caricion canescentis
Carex canescens · · + · + · · + + · · · · · · · · 1 · · · · · 1 · · + · · · · + · · · · · II I II
Comarum palustre · · · · · · · · · · · · · · · · · · · 1 · · · + + · · 1 · + · · · · 3 · · I II II
Carex magellanica subsp. irrigua · · + · · · · · + + · · · · · · · · + + · · · + · · · · · · · · · · · · · II I II
Sphagnum fallax · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 1 2a2b · I I
Sphagnum obtusum · · · · · · · · · · · · · · · · · 1 2a 2a · · · · · · · · · · · · · · · · · I · I

Diagnostic species of  the Scheuchzerio–Caricetea nigrae
Oxycoccus palustris · 1 1 1 · 1 + + · 1 + · · + · 1 · + · + · + · · · · · + · + · 1 1 r · · 2a IV+ III IV+

Eriophorum angustifolium · · r 1 · · r + · 1 · + · 1 · 1 + · r · + · · r + · · · · · · · · · · · · III I III
Carex chordorrhiza · · · · · r · · · · · · · · · · · · 2a · · · · 1 · · · + · + · · · · · · · I I II
Andromeda polifolia · · · · · · · · · · · · · · · · · · · · · · · · · 1 · · · + · · · · · · · · I I

Other species
Eriophorum russeolum · 1 · + · · · + · · + · · · · · · + · · · + · · · 1 · · · · · · · · · · · II I II
Warnstorfia fluitans · · · · · · · + · · · · · · · · · 1 · · · · · · · + · · · · · · · · · · · I · I
Sphagnum majus · · · · · · · · · · · · · · · · · 1 · · · 1 · · · · + · · · · · · · · · · I I I
Sphagnum lindbergii · 1 · 1 · · · · · · · · · · · · · · 1 · · · · · · · · · · · · · · · · · 2a I I I
Calamagrostis purpurea · · · · · · · · · · · · · · · · · · · · + · · · · · + · · · · · · · · · · · I I
Straminergon stramineum · · · + · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · r I · I
Sphagnum jensenii · · · · · · · · · · 1 · · · · · 2a · · · · · · · · · · · · · · · · · · · · I · I
Polytrichum jensenii · · · · · · · · · · · · · · · · · · · · + · · · · · + · · · · · · · · · · · I I
Scheuchzeria palustris · · · · · · · · · · + · · · · · · + · · · · · · · · · · · · · · · · · · · I · I

Note. Species found in 1 relevé: Betula nana (21 +), Calamagrostis neglecta (20 r), Carex aquatilis (35 1), Carex rotundata (24 r), Chamaedaphne 
calyculata (21 r), Epilobium palustre (3 +r), Naumburgia thyrsiflora (24 +), Polytrichastrum longisetum (27 r).
GPS coordinates (WGS 84) (N, E) and dates: 1 – 63.61472, 70.62222, 13.08.2022; 2 – 63.30725, 70.70712, 16.08.2017; 3 – 63.37245, 
70.88750, 16.08.2017; 4 – 63.37165, 70.89426, 16.08.2017; 5 –63.30812, 70.75513, 16.10.2017; 6 – 63.37174, 70.89498, 16.08.2017; 
7 – 63.66701, 70.58156, 20.08.2017; 8 – 63.60430, 70.59520, 12.08.2022; 9 – 63.30812, 70.75513,16.10.2017; 10 – 63.65223, 70.58169, 
14.08.2022; 11  –  63.60427, 70.59566, 12.08.2022; 12 – 63.65254, 70.58124, 14.08.2022; 13 – 63.61500, 70.61778, 13.08.2022; 14 – 63.65250, 
70.58111, 14.08.2022; 15 – 63.61472, 70.61722, 13.08.2022; 16 – 63.65250, 70.58111, 14.08.2022; 17 – 63.52906, 70.63738, 17.08.2017; 
18 – 63.60444, 70.59556, 12.08.2022; 19 – 63.37245, 70.88750, 16.08.2017; 20 – 63.60484, 70.59957, 12.08.2022; 21 – 63.67967, 70.87125, 
19.07.2006; 22 – 63.67950, 70.55415, 16.08.2022; 23 – 63.44587, 70.76073, 17.08.2017; 24 – 63.62912, 70.92798, 20.07.2006; 25 – 63.61583 
70.61142, 13.08.2022; 26 – 63.65167, 70.58111, 14.08.2022; 27 – 63.67978, 70.87112, 19.07.2006; 28 – 63.65194, 70.58056, 14.08.2022; 
29 – 63.61583, 70.61111, 13.08.2022; 30 – 63.65175, 70.58074, 14.08.2022; 31 – 63.44537, 70.75974, 17.08.2017; 32 – 63.30812, 70.75513, 
16.10.2017; 33 – 63.65172, 70.58149, 14.08.2022; 34 – 63.61222, 70.60833, 13.08.2022; 35 – 63.40493, 70.84521, 19.08.2017; 36 –  63.52971, 
70.63847, 17.08.2017; 37 – 63.52971, 70.63847, 17.08.2017.
Authors: E.D. Lapshina – rel. 1–4, 8, 10, 17, 19–20, 22–24, 27, 31, 33–36; I.V. Filippov – rel. 5–7, 9. 11–12, 21, 25, 30, 32, 37; G.N. 
Ganasevich – rel. 13–15, 18, 28–29; E.L. Verevkina – rel. 15–16, 26.
Diagnostic species (next to the name of  the taxon): S.-C.c. – Sphagno–Caricion canescentis , S.-C. – Scheuchzerio–
Caricetea nigrae. *(shaded) – nomenclatural type (holotype).
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30–40 cm high sublayer formed by Carex rostrata (20–40 %) 
(Fig. 1D). Besides the dominant sedge species, Menyanthes 
trifoliata often contributes significantly (up to 20–30 %), 
forming the lower 15–20 cm high sublayer. In smaller 
proportions, it is occasionally accompanied by Carex canescens, 
C. chardorrhiza, Comarum palustre, Eriophorum angustifolium, and 
Oxycoccus palustris. The moss layer is dominated by Sphagnum 
riparium, forming a continuous moss carpet. Occasionally, 
slight additions to this are Sphagnum jensenii and S. lindbergii. 
Overall, these communities are characterized by low species 
diversity. The number of  species in one relevé varies from 3 
to 10, typically 4–6.
Distribution and ecology: This subassociation occupies 
water logged areas of  meso-oligotrophic peat mires in the 
headwaters of  rivers and brooks, occasionally being part of  
oligotrophic Sphagnum mires and flat-palsa mire complexes.

Sphagno riparii–Eriophoretum russeoli ass. nov. 
(Table 3, rel. 1–10; Table 8, syntaxon 4; Fig. 2, cluster 4)
Holotypus: relevé 6 (author's number 326E17nu) in 
Table 3, KhMAO, Beloyarsk District, Numto Nature Park, 
16.08.2017, author E.D. Lapshina.
This association encompasses communities where cotton-
grass (Eriophorum russeolum) and Sphagnum riparium dominate. 
They develop in moist elevated areas of  flat palsa complexes 
in the northern taiga zone and forest-tundra of  Western 
Siberia.
Diagnostic species: Eriophorum russeolum (dom.), Sphagnum 
riparium (dom.).
Structure and composition: These communities are spe-
cies-poor (2–5 species in relevé) and reveal a simple and 
homogenous structure. The 15–20 cm high grass layer is 
formed of  Eriophorum russeolum, with a cover ranging from 
5 to 40 %, more commonly 15–20 %. Sphagnum riparium 
dominates in the moss layer, occasionally accompanied by 
slight additions of  Sphagnum jensenii and S. lindbergii. Rare 
stems of  Oxycoccos palustris spread across the moss surface.
Distribution and ecology: The communities of  this asso-
cia tion are found at the contact zones with thawing peat palsa 
and waterlogged hollow within flat palsa mire complexes, 
without occupying large areas. The water level in the habitats 
is around 1–5 cm below the surface.
Note: Similar communities have been observed in the 
northern European part of  Russia, where they were considered 
part of  an invalid association Sphagno–Eriophoretum 
r usseol i i  [Art. 2b, 5, 10] (subass. sphagnetosum 
l indberg i i , sphagnetosum major is ) (Smagin 1999а).

Sphagno fal lacis–Caricetum rostratae  Osvald 
ex Lapshina nom. ivers. mut. (Table 3, rel. 11–17; Table 8, 
syntaxon 7; Figs 1E, 2, cluster 5)
Lectotypus: relevé 18, Osvald 1923, pp. 218–219, Carex 
rostrata–Sphagnum apiculatum-Ass., South Sweden.
This association comprises meso-oligotrophic sedge-Sphag
num communities dominated by Carex rostrata and Sphagnum 
fallax, occasionally S. flexuosum, on laggs of  raised bogs and 
transitional fens in the boreal zone of  Eurasia.
Carex rostrata communities with a dominance of  Sphagnum 
fallax have been repeatedly described from various regions of  
Western and Eastern Europe. Dierssen (1982) con so lidated 
them into a large association called Car icetum rostaratae 
(Osvald 1923) Dierssen 1982. In this process, he chose a 
syntaxon as the nomenclatural type rather than a specific 
relevé (ICPN Art. 2b, 3d, 5). He included various Carex 
rostrata communities with dominance Scorpidium scorpioides, 
Warnstorfia exannulata, Sphagnum lindbergii, S. riparium, S. majus, 
S. papillosum, and others. Such communities are classified 
into different alliances and orders in the contemporary 
classification of  European mire vegetation (Mucina et al. 
2016). Given the widespread occurrence of  communities 
dominated by Carex rostrata and Sphagnum fallax, we propose 
to consider the association in its original scope.
The name Carex rostrata-Sphagnum apiculatum Association 
(Os vald 1923) from Southern Sweden has been validated, 

as it fulfills the requirements of  the Uppsala School's codes 
[3d, ICPN]. The name has been inverted and species names 
have been updated to current nomenclature. The lectotype 
chosen as the nomenclatural type is rel. 18 in Osvald 1923: 
218–219 (lectotypus hoc loco). The names of  species are 
updated according to contemporary nomenclature, and their 
abundance is given on the Braun-Blanquet scale: Andromeda 
polifolia – 1, Carex canescens – 1, C. limosa – 1, C. rostrata – 4, 
Menyanthes trifoliata – 2, Oxycoccus palustris – 1, Sphagnum fallax 
– 5, Straminergon strmineum – 1.
Diagnostic species: Carex rostrata (dom.), Sphagnum fallax (dom.).
Synonyms and similar syntaxa: Carex rostrata–Sphagnum 
api culatum Osvald 1923, Carex rostrata–Sphagnum apiclatum-Ass. 
Warén 1926, Carex rostrata–Sphagnum apiculatum (Abramova 
1951), Carex rostrata–Sphagnum fallax (Boch & Vasilevich 
1980), Car icetum rostra tae  subass. sphagnetosum 
fa l lac is  (Boch & Smagin 1993), Carex rostrata–Sphagnum 
fallax (Ga la nina 2004, Kuznetsov 2005, Blagoveshchenskiy 
2006, Goncharova 2007), Sphagno fa l lac is–Car icetum 
rostra tae  Osvald 1923 ex Rybniček 1984 (Lapshina 2010), 
Carex rostrata sphagnetosum fallacis (Osvald 1923) Dierssen 1982 
sensu Zelenkvich et al. 2016. 
Structure and composition. These association communities 
are characterized by a relatively dense (25–50 %) layer of  
Carex rostrata, reaching a height of  30–40 cm (Fig. 1E), with 
dominance or significant participation of  Sphagnum fallax in 
the moss layer. Alongside the dominant sedge species, these 
communities usually contain Menyanthes trifoliata and Oxycoccus 
palustris in moderate abundance. More nutrient-demanding 
species such as Comarum palustre, Equisetum fluviatile, 
Eriophorum angustifolium, and Naumburgia thyrsiflora are rare and 
less abundant. Shrubby vegetation includes occurrences of  
Andromeda polifolia, and in some cases, a sparse layer of  dwarf  
birch (Betula nana) can occur.
Distribution and ecology. This association has an extensive 
Euro-Asian range; however, in the northern taiga zone, its 
communities become relatively rare compared to the mires 
of  Northern Europe, the European part of  Russia, and the 
southern regions of  Western Siberia. In the nature park, 
these communities are sporadic, found at the periphery of  
mesotrophic and mesooligotrophic mires in river valleys, 
occupying relatively large areas.
Note. Mesotrophic communities of  Carex rostrata with peat 
mosses (Sphagnum flexuosum, S. fallax, S. teres), described in 
the temperate and nemoral zones of  Central and Eastern 
Europe (Steffen 1931, Tüxen 1937, Passarge 1964, Rybniček 
1974), have been merged into a large association, Sphagno 
recur v i–Car icetum rostra tae  Steffen 1931, in the 
recent vegetation overview of  the Czech Republic (Chytrý 
2011). This association also includes less species-rich 
mesooligotrophic communities of  Carex rostrata–Sphagnum 
fallax from Northern Europe (Osvald 1923, Warén 1926), 
which noticeably differ in terms of  ecology, species 
composition, and structure from those described in Central 
Europe. Based on this, as well as considering the extensive 
distribution of  such boreal communities, ranging from 
northern Scandinavia to Western Siberia and Baikal region, 
we have recognized them as a distinct association, Sphagno 
fa l lac is–Car icetum rostra tae  Osvald 1923, with an 
alternative nomenclatural type.

Sphagno obtusi–Comaretum palustr is  ass. 
nov. (Table 3, rel. 18–39; Table 8, syntaxon 8, 9; Fig. 2, 
clusters 6.1, 6.2).
Holotypus: relevé 20 (author's number 046F22nu) in 
Table 3, KhMAO, Beloyarsk District, Numto Nature Park, 
15.08.2022, author I.V. Filippov.
The association encompasses Menyanthes-peat moss and 
sedge-herb-peat moss communities dominated by Sphagnum 
obtusum in transitional fens of  the boreal zone of  Eurasia.
Synonyms and similar syntaxa: Carex limosa–Sphagnum 
ob tu sum Osvald 1923; Menyantho–Caricetum limosae 
subass. sphagnetosum obtusi (Smagin 1999b) [Art. 2b, 5].
Diagnostic species: Carex chordorrhiza, Comarum palustre, 
Menyanthes trifoliata, Sphagnum obtusum (dom.).
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Numto Nature Park vegetation 2 – Scheuchzer io–Car icetea n igrae

Table 3. Associations of  the alliance Sphagno–Caricion canescentis. Meso-oligotrophic and mesotrophic sedge-
herb-peat moss fens dominated by Sphagnum riparium, S. obtusum and S. mirum. 1–10 – Sphagno riparii–Eriophoretum 
russeoli (1); 11–17 – Sphagno fallacis–Caricetum rostratae (2); 18–39 – Sphagno obtusi–Comaretum palustris 
(3): 18–32 – subass. typicum (3a), 33–39 – subass. sphagnetosum miri (3b).

Associations
Sphagno riparii–
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Plant cover, %        
dwarf  shrubs 0 0 0 0 0 0 0 0 0 0 0 15 0 0 0 20 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 0
herbs 101010252030254010255040504060403040252030205530604555303030454055653535304070
moss 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 60 100 100 100

Number of  species 2 4 3 2 4 5 4 4 3 4 4 7 5 7 5 9 8 9 5 10 5 5 9 5 8 9 10 9 8 8 11111411 8 15131315
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Relevé nr. in the table 1 2 3 4 5 6* 7 8 9 10 11 12 13 14 15 16 17 18 19 20* 212223242526272829303132 33* 343536373839 1 2 3a3b 3
Diagnostic species of  the ass. Sphagno r ipari i–Eriophoretum r usseol i

Eriophorum russeolum S.p. 2a 1 2a2b2b2b2b 3 2a2b · · · · · · · · 1 · · 1 · 1 · + · + · 1 + · · · · · · · · V2b · III · II
Sphagnum riparium S.-C.c. 5 5 5 5 5 5 5 5 5 5 1 · · · · · · · · · · · 1 · · · · · · · · · 1 1 · · · · 2a V5 I I III I

Diagnostic species of  the ass. Sphagno fal lacis–Caricetum rostratae
Carex rostrata · · · · · · · · · · 3 3 3 3 3 3 2b 1 · + 2a · 2a · · 2a 1 · 2b · 1 1 · · · + · · 1 · V3 III1 II IIIr

Sphagnum fallax · · · · · · · 1 · · 5 5 5 5 5 5 5 · · · · · · · · · · · · · · · · · · · · · · I V5 · · ·
Diagnostic species of  the ass. Sphagno obtusi–Comaretum palustr is

Sphagnum obtusum S.-C.c. · · · · · · · · · · · · · · · · · 5 5 5 5 5 5 5 5 5 5 5 5 4 4 4 1 2b2a 3 3 3 3 · · V5 V3 V5

Comarum palustre · · · · · · · · · · · · · · · + 1 1 · 1 · · 1 · · 1 1 + + · 1 1 3 3 2b2b2b2b 3 · II IV+ V2bIV1

Carex limosa S.-C. · · · · · · · · · · · · · · · · · · + + · + · 1 1 1 r 1 1 + 1 1 2a2b2a + 2a 1 1 · · V1 V2a V1

Carex chordorrhiza · · · · · · · · · · · · · r · · · 1 · + · · · · · 1 + + · + + 1 1 + · + · + + · I III+ IV+ III+

Menyanthes trifoliata S.-C. · · · · · · · · · · · · + 1 2b + 1 3 2b2a2b2b 3 2b 4 3 3 3 2b2a 3 2b · · · · · · 1 · IV+ V2b I IV2b

Sphagnum majus · · · · · · · · · · · · · · · · · · · · · · · · · · 1 2a2a 3 3 3 · · · · · · · · · II2b · II
Diagnostic species of  the subass. S .o.  –C .p.  sphagnetosum miri

Sphagnum mirum · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 5 5 5 2b 4 3 3 · · · V4 II
Straminergon stramineum · · · · · · · · · · · · · · · · · · · · · · · · 1 · · · · · · · 1 + + + 1 1 1 · · I V1 II
Calamagrostis neglecta · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · + 1 · + + · · · · · III+ I

Diagnostic species of  the Sphagno–Caricion canescentis
Epilobium palustre · · · · · · · · · · · · · · · · · 1 · + · · + · · · · · · · · · + 1 · · 1 1 · · · I III+ II
Carex canescens · · · · · · · · · · · · · · · · · · · · · · r · · + + · · · + + · · · · · · · · · II · II
Eriophorum gracile · · · · · · · · · · · · · · · · · + · · + · · · 1 · · · · 1 · 1 · · · · · · · · · II · II
Carex magellanica subsp. irrigua · · · · · · · · · · · · · · · r · · · · · · · · + · · · · · · · · · · + · + · · I I II I

Diagnostic species of  the Scheucherion palustr is
Sphagnum lindbergii · · 2a · · 1 · · 2a · 1 · · · · · · · · · · · · · · · · · · · · · · · · · · · · II I · · ·
Sphagnum jensenii · · · · 1 1 + · · + · · · · · · · · · · · · · · · · · · · · · · · · · · · · · III · · · ·
Scheuchzeria palustris · · · · · · · · · · · · · · · · · · · · · · · · · · + · + · + + · · · · · · · · · II · I

Diagnostic species of  the Scheuchzerio–Caricetea nigrae
Oxycoccus palustris · 1 · · 1 2a 1 + · 1 · 2a2a 1 + 2b 1 + · + · · 1 + r + · + + 1 + 1 1 + 1 1 1 1 1 IV+ V1 IV+ V1 V+

Eriophorum angustifolium · · · · · · · · · · · · · · · · + · + · · 1 + · + · + + · · · · + · · r + + · · I II IIIr III
Andromeda polifolia · · · · · · · · · · · 1 · 2a + 2a · · · · · · · · · · · · · · · · + · · 2a · · · · III+ · II I

Other species
Helodium blandowii · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 1 1 1 1 · · · III1 I
Betula nana · · · · · · · · · · · 2a · · · 2a 1 · · · · · · · · · · · · · · · · · · · · · · · III · · ·
Sphagnum squarrosum · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 1 · 1 · · · 1 · · · III I
Pseudobryum cinclidioides · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 1 + 1 · · · III I
Carex diandra · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · + 1 + · · · III I
Equisetum fluviatile · · · · · · · · · · · · r r · · · · · · · · · · · · · · · · · · · · · · · · · · II · · ·
Naumburgia thyrsiflora · · · · · · · · · · · · · · · + + · · · · · · · · · · · · · · · · · · · · · · · II · · ·
Cicuta virosa · · · · · · · · · · · · · · · · · 1 · + · · · · · · · · · · · · · · · · · · · · · I · I
Sphagnum angustifolium · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 1 · 1 · · · · · · · II I
Stellaria crassifolia · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · + · · + · · · · · II I

Note. Species found in 1 relevé: Carex rotundata (12 +), Drosera rotundifolia (2 +), Galium trifidum (20 +), Scapania irrigua (21 r), Scapania 
paludicola (36 +), Sphagnum divinum (12 +), S. teres (36 1), Warnstorfia fluitans (39 1).
GPS coordinates (WGS 84) (N, E) and dates: 1 – 63.67798, 70.86702, 19.07.2006; 2 – 63.65156, 70.58004, 14.08.2022; 3 – 63.66007, 
70.92693, 22.07.2006; 4 – 63.61278, 70.60833, 13.08.2022; 5 – 63.29233, 70.80096, 16.08.2017; 6 – 63.29233, 70.80096, 16.08.2017; 
7 –  63.29233, 70.80096, 16.08.2017; 8.61528, 70.62500, 13.08.2022; 9 – 63.61214, 70.60726, 13.08.2022; 10 – 63.65167, 70.57916, 
14.08.2022; 11 – 63.52873, 70.63842, 17.08.2017; 12 – 63.45214, 70.71367, 19.08.2017; 13 – 63.36814, 70.87480, 21.08.2017; 14 – 63.62132, 
70.71068, 21.08.2017; 15 – 63.60484, 70.59957, 12.08.2022; 16 – 63.59892, 70.59297, 12.08.2022; 17 – 63.59889, 70.59278, 12.08.2022; 
18 – 63.67139, 70.57028, 15.08.2022; 19 – 63.66617, 70.57903, 15.08.2022; 20 – 63.67072, 70.57084, 15.08.2022; 21 –63.60173, 70.59407, 
12.08.2022; 22 – 63.66639, 70.57861, 15.08.2022; 23 – 63.67111, 70.57028, 15.08.2022; 24 – 63.66611, 70.57917, 15.08.2022; 25 – 
63.37245, 70.88750, 16.08.2017; 26 – 63.67944, 70.55417, 15.08.2022; 27 – 63.67162, 70.57111, 15.08.2022; 28 – 63.66625, 70.57876, 
15.08.2022; 29 – 63.67950, 70.55333, 15.08.2022; 30 – 63.66611, 70.57861, 15.08.2022; 31 – 63.67950, 70.55415, 15.08.2022; 32 – 
63.67833, 70.56250, 15.08.2022; 33 – 63.64555, 70.79528, 17.08.2022; 34 – 63.64555, 70.79528, 17.08.2022; 35 – 63.64565, 70.79507, 
17.08.2022; 36 – 63.64565, 70.79507, 17.08.2022; 37 – 63.64556, 70.79528, 17.08.2022; 38 – 63.64556, 70.79528, 17.08.2022; 39 – 
63.64556, 70.79528, 17.08.2022.
Authors: E.D. Lapshina – rel. 5-8, 11–16, 25, 27–28, 31, 33–34; I.V. Filippov – rel. 1–3, 9, 19–21, 29,35–36; G.N. Ganasevich – rel. 4, 
17–18, 22, 24, 32, 37–38; E.L. Verevkina – rel. 10, 23, 26,30, 39.
Diagnostic species (next to the name of  the taxon):  S.-C.c. – Sphagno–Caricion canescentis , S.-C. – Scheuchzerio–
Caricetea nigrae, S.p. – Scheuchzerion palustr is . *(shaded) – nomenclatural type (holotype).
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Structure and composition. The 15–20 (30) cm high grass 
layer is well developed (projected coverage varies between 
20 and 60 %). Among the grasses, Menyanthes trifoliata 
dominates (20–60 %), often accompanied by Carex limosa, 
C. rostrata, and Comarum palustre. In lower abundance but with 
high constancy, species like Carex chordorrhiza, Eriophorum 
angustifolium, and Oxycoccus palustris are present. The moss layer 
dominated by Sphagnum obtusum, sometimes accompanied 
with Sphagnum majus.
Distribution and ecology. Communities of  this association 
develop in mesotrophic fens situated in the valleys of  ri vers 
and brooks. These habitats are moderately moist and some-
what richer in terms of  water and mineral nourishment com-
pa red to syntaxa dominated by Sphagnum riparium in the moss 
layer. The micro-relief  is either flat or slightly undulating. The 
water level is typically at a depth of  3–10 (20) cm. They are 
less common within the park's territory compared to com mu-
nities of  the Sphagno r ipar i i–Menyanthetum tr i  fo-
l ia  tae  association dominated by Sphagnum riparium. Within 
the association, two subassociations have been identified.

Sphagno obtusi–Comaretum palustr is 
typicum subass. nov. (Table 3, rel. 18–32; Table 8, 
syntaxon 8; Fig. 2, cluster 6.1)
Holotypus: relevé 20 (author's number 046F22nu) in 
Table 3, KhMAO, Beloyarsk District, Numto Nature Park, 
15.08.2022, author I.V. Filippov.
Diagnostic species: Comarum palustre, Menyanthes trifoliata 
(dom.), Sphagnum obtusum (dom.).
Structure and composition. Same as in the association. 
Distribution and ecology. Typical communities of  this 
asso ciation are noted in the mires of  the Arkhangelsk region 
(Smagin 1999b), where they are extremely rare. They also 
occur in the southern part of  the forest zone of  Western 
Siberia (Lapshina 2010).
Based on the composition of  the moss layer within the asso-
cia tion, two variants have been distinguished: typ ica  and 
Sphagnum majus.
The variant typ ica  (Table 3, 18–26) includes species-poor com-
mu nities with a monodominant moss cover of  Sphagnum obtusum.
The variant Sphagnum majus  (Table 3, 27–32) is cha rac-
terized by the consistent presence of  Sphagnum majus in the 
moss layer (from 1 to 30 %).

Sphagno obtusi–Comaretum palustr is 
sphagnetosum miri  ass. nov. (Table 3, rel. 33–39; 
Table 8, syntaxon 9; Figs 1F, 2, cluster 6.2)
Holotypus: relevé 33 (author's number 093E22nu) in 
Table 3, KhMAO, Beloyarsk District, Numto Nature Park, 
17.08.2022, author E.D. Lapshina.
The subassociation encompasses mesotrophic herb-peat 
moss communities dominated by the rare species of  peat 
moss – Sphagnum mirum (Lapshina et al. 2023a).
Diagnostic species: Calamagrostis neglecta, Comarum palustre, 
Epilobium palustre, Sphagnum mirum, Straminergon stramineum. 
Structure and composition. Dwarf  shrub layer is ab-
sent or sporadically occurs on flat low hummocks and is 
formed by Andromeda polifolia. The grass layer is well-deve-
lo ped (projected cover ranging from 30 to 70 %) with do-
mi nance of  Comarum palustre (15–40 %) (Fig. 1F). In smaller 
abundance, species like Calamagrostis neglecta, Carex limosa, 
C. chordorrhiza, Epilobium palustre, Eriophorum angustifolium are 
present. Oxycoccus palustris (1–5 %) spreads across the moss 
surface. The continuous moss cover consists mainly of  
Sphagnum mirum (20–80 %) along with S. obtusum (5–40 %), 
and a slight mixture of  Helodium blandowii, Sphagnum squar ro
sum, Straminergon stramineum. The surface is coarsely wavy, and 
the water level is at a depth of  5–20 cm.
Distribution and ecology. Within the nature park, all relevés 
of  communities of  this subassociation have been conducted 
in areas where poor groundwater discharges occur within 
a single extensive mire complex situated at the source of  a 
small stream. Similar communities in terms of  ecology and 
species composition have also been identified in the "Malaya 
Sos’va" nature reserve and in the Pim River valley (a right 

tributary of  the Ob River) in the subzone of  middle taiga in 
Western Siberia (Lapshina et al. 2023a).

Extremely  water logged ol igotrophic  and 
meso-ol igotrophic  fens  vegetat ion
Alliance Stygio–Caricion l imosae
The alliance belongs to the order Car iceta l ia  n ig rae  and 
encompasses highly waterlogged oligotrophic and meso-
oligotrophic sedge and sedge-moss-hepatic communities in 
tran si tional, aapa, and flat palsa mires within the boreal and 
subarctic zones of  Eurasia (Lapshina et al. 2022). These 
communities develop in poor mires with neutral to slightly 
acidic substrate reaction.
Originally, such communities were placed into the alliance 
Rhynchospor ion a lbae  as defined by Koch in 1926, 
along with extremely acidic Sphagnum-dominated com mu ni-
ties of  wet hollows in ombrotrophic raised bog complexes. 
However, a recent revision of  the mire vegetation syntaxa 
within the class Scheuchzer io–Car icetea  n ig rae  in 
Europe by Czech phytocenologists has led to their recognition 
as a distinct and independent alliance. This new alliance's 
combination of  species is statistically significant among other 
alliances at the alliance rank (Peterka et al. 2017).
Diagnostic species of  the alliance Styg io–Car ic ion 
l imosae : Carex limosa, Drosera obovata, Gymnocolea inflata, Juncus 
stygius, Rhynchospora alba, Sphagnum platyphyllum, S. subsecundum, 
Utricularia minor, U. ochroleuca, Warnstorfia exannulata, W. fluitans.
In the Numto Nature Park, communities of  the alliance 
Styg io–Car ic ion l imosae are represented by three 
associations with subassociations and variants, as well as one 
community type.

Utricular io ochroleucae–Caricetum l imosae 
Lap shina et al. 2022 (Lapshina et al. 2022: 9–10, Table 1, 
rel. 1–26, Fig. 1).
The association encompasses small sedge-Sphagnum-liverwort 
communities in highly inundated, nutrient-poor quagmires 
and hollows of  patterned meso-oligotrophic mires in the 
northern taiga zone of  Western Siberia (Table 8, syntaxa 10–
12; Fig. 2, clusters 7.1a, b, 7.2).
Diagnostic species: The diagnostic species combination 
for this association includes diagnostic species of  the alliance: 
Carex limosa, Drosera obovata, Juncus stygius, Sphagnum platyphyllum, 
Utricularia ochroleuca, Sphagnum compactum, Gymnocolea inflata, as 
well as Pedicularis karoi and Scapania paludicola. The distribution 
of  some of  these species in the nature park is closely 
associated with communities of  this particular association.
This association has been previously described by us in the 
southern part of  the Numto Nature Park (Lapshina et al. 
2022), where it is represented by two subassociations that 
differ in the species composition of  the ground cover.

Utricular io ochroleucae–Caricetum l imosae 
subass. typicum Lapshina et al. 2022 (Lapshina et al. 
2022: 9–10, Table 1, rel. 1–16, Fig. 1)
In typical form, the subassociation does not have its own diag-
nos tic species and is characterized by numerous diagnostic 
species of  the association.
Structure and composition: The 15–20 cm high grass 
layer ((cover is 10–45 %) is formed by Carex limosa and Meny
an thes trifoliata. In lesser abundance but with more or less 
consistency, Eriophorum angustifolium, E. russeolum, Carex chor do
rrhiza, and Drosera anglica are also encountered. If  deve loped, 
the moss layer (5–90 %) is usually composed of  liver worts 
such as Gymnocolea inflata, with the participation of  Cladopodiella 
fluitans and Scapania paludicola, and a very slight admixture of  
mosses – Sphagnum platyphyllum, S. compactum, S. subsecundum, 
Warnstorfia spp. Only in the communities of  this association 
is the extremely rare species Sphagnum inexpectatum observed, 
known not only from findings in the Numto Nature Park 
but also from just three other locations in the territory of  
Western Siberia (Lapshina et al. 2018, 2023a).
Distribution and ecology. The communities of  this associa-
tion are found within ridge-lake-mire complexes featuring 
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oligotrophic birch-pine-dwarf  shrub-Sphagnum frozen ridges 
and various types of  hollows. They occupy waterlogged 
hol lows or form floating mats along the periphery of  small 
lakes. Less frequently, they occur as expansive floating fens 
inter spersed with open water sections. The mire water level is 
either near the surface or 1–3 cm above it.
The subassociation communities prevalent in the central part 
of  the park are distinguished by a low diversity composition 
of  species and are designated as a distinct variant inops.

The variant inops (Table 4, rel. 1–11; Table 8, syntaxon 11; 
Fig. 2, cluster 7.1b) is characterized by the absence of  Juncus 
stygius and a noticeable reduction in the constancy of  Dro
se ra obo vata and Utricularia ochroleuca, compared to typical 
communities.
Utricular io ochroleucae–Caricetum l imosae 
war ns torf ietosum exannulatae  Lapshina et al. 
2022 (Table 8, syntaxon 12; Fig. 2, cluster 7.2) is characterized 
by the pre valence of  Warnstorfia exannulata in the moss layer. 

Table 4. Associations of  the alliance Stygio–Caricion limosae. Sedge-moss-hepatic communities in waterlogged 
oligotrophic and meso-oligotrophic hollows. 1–11 – Utriculario ochroleuco–Caricetum limosae var. inops (1); 
12–28 – Sphagno compacti–Caricetum limosae (2), 29–35 – Cladopodiello f luitantis– Trichophoretum 
cespitosae subass. sphagnetosum compacti (3).

Associations
Utriculario ochroleuco–

Caricetum limosae
 var. inops (1)

Sphagno compacti–Caricetum limosae (2) (3)

C
on

st
an

cy
 a

nd
 a

bu
nd

an
ce

Plant cover, %     
dwarf  shrub 0 0 0 0 0 1 0 3 0 0 0 0 1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 5 2 5 0
herbs 10 15 30 25 10 35 15 35 15 15 15 20 35 20 30 40 20 20 10 10 20 15 30 40 35 30 30 40 30 50 80 40 50 35 30
bryophytes 90 55 100 80 50 35 75 100 50 80 30 40 85 90 100 90 90 30 35 40 80 95 100 80 100 100 20 70 80 40 70 90 80 75 50

Number of  species 10 8 11 12 13 15 12 10 11 13 10 13 15 14 10 9 14 13 11 13 13 12 11 10 12 9 13 14 11 10 13 12 10 13 9

Relevé nr. by author
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22
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22
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22
nu

05
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nu
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22
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nu

32
0E
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nu
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31
5E

17
nu
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Relevé nr. in the table 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22* 23 24 25 26 27 28 29 30 31 32 33 34 35 1 2 3
Diagnostic species of  the Utricular io ochroleuco–Caricetum l imosae var. inops

Carex limosa 2a 2a 2a 1 1 2b 2a 2a 2a 2a 2b 1 1 2a 2a 1 1 1 1 1 + 2a 2b 2b 2b 2a 1 2a · · · + · · · V2a V1 I
Gymnocolea inflata S.-C.l. 5 3 4 3 3 3 3 2a 2b 4 2a · · · · · 1 · · + · · · · · · + · · · · · · · 1 V3 I I
Sphagnum platyphyllum S.-C.l. · · · + · + + · + 2a + · · + · · · · · · · · 2a · · · 1 + · · · · · · · III+ II ·
Utricularia ochroleuca S.-C.l. · · + · · + · · + + · · · + · · · · · · · · · · · · · · · · · · · · · II I ·

Diagnostic species of  the Sphagno compacti–Caricetum l imosae 
Cladopodiella fluitans 1 · · · + + 1 1 + + 1 3 4 5 4 3 3 2b 3 3 4 5 3 3 5 3 3 2b 3 2b 1 2b 2a 2a 2b IV1 V3 V2b

Trichophorum cespitosum + · + · + · · · · · · · 1 · · · 1 · + + + + · + + · · · 3 3 4 3 3 3 2b II III V3

Diagnostic species of  the Stygio–Caricion l imosae
Sphagnum compactum  1 1 2a 2b 2b 2a 2b 2b 1 + · 2a 2b 1 2b 1 3 2a + 1 2a 2a 2a 2b 2a 2a 1 3 3 3 3 2b 4 3 2b V2a V2a V3

Menyanthes trifoliata · 1 + 1 + 2a 1 1 2a 1 · 1 + + 1 · 2a 2a + · + + + + + · + 1 · · r · · · 1 V1 V+ II
Warnstorfia fluitans + · 1 + + · 1 1 1 + + 1 · + 1 1 + 1 + + 1 + + · · 2a + · · · · · · · 2a IV+ IV+ I
Drosera obovata S.-C.l. · · · · · + + 1 · 1 + + + 1 1 1 1 1 + + + 1 1 · · 1 1 + · · · · · · 2a III+ V1 I
Drosera anglica · 1 1 1 + · · · · · · · · · · · + + · + · · · + 1 · 1 · · · · · · · · IIr II ·

Diagnostic species of  the Scheuchzerion palustre
Sphagnum majus + · 2a 1 + 1 + · 1 + 2a 1 1 1 · 1 2a + · · 1 1 2a 2b 1 2a 1 1 · 1 · 2b · · + V+ V1 III
Carex rotundata + · 1 2a + · · 2a · · · + 2b · · + 1 · · · 2b + · · + · · · + · r · 1 + · III+ III IIIr

Eriophorum russeolum · + 1 1 1 · 1 · + · · + · 1 1 · · · 1 · 1 1 · + 1 1 · + · · · · · · · III+ III+ ·
Sphagnum lindbergii · + · 1 + + + · · 1 1 1 · · · · · · 1 1 · · · · · 2b 1 · · · 2b 2b · · · IV+ II II
Scheuchzeria palustris · · 1 + + · · · · + + · 1 + · · r 1 · · · + 1 · · · · · · · · · · · · III+ II ·
Sphagnum jensenii · · · · · 1 + 1 · · · 1 · + 1 · · · · · · · · · · · · 1 1 · · 1 · 1 · II II III
Sphagnum papillosum · · · · · · · · · · · · + · · · 1 · · · · · · · · · · 1 2a · 2a · · + · · I III
Sphagnum balticum · · · · · · · · · · · · · · 1 · · · · · · · · · · 1 · · · · · · · 2a · · I I

Diagnostic species of  the Scheuchzerio–Caricetea nigrae
Eriophorum angustifolium + + · · · · · · · + + · · + · + · + + + · · · + + · + · + 1 + · + 1 · III III IV+

Andromeda polifolia · · · · · + · 1 · · · · 1 · 1 · · + · · · · · + 1 · · 1 1 + 1 1 1 1 · I II V1

Oxycoccus palustris + · · · · · · · · · · 1 · + · · · · · + + + + · · · · + · · r + 1 + + I III IV+

Carex rostrata · · · · · + · · · · · · + · · · · · · + · · · · · · · · · + · · + · · I I II
Other species

Drosera rotundifolia · · · · · + · · · · · + · · · 1 · · · · + · · · · · · + + 1 · 1 · + · I II III+

Mylia anomala · · · · · · · · · · · · r · · · · · · · · · · · · · · · 1 · · · 2a + · · I III
Polytrichum jensenii · · · · · · · · · · · · · · · · · · · · · · · · · · · + · + · · · · · · I I
Polytrichastrum longisetum · · · · · · · · · · · · r · · · · · · · + · · · + · · · · · · · · · · · I ·
Carex chordorrhiza · · · · · · · · · · · · · · · · · · r r · · · · · · · · · · · · · · · · I ·
Calypogeia sphagnicola · · · · · · · · · · · · · · · · · · · · · · · · · · · · + · · · · + · · · II
Warnstorfia exannulata · · · · · · · · · · · · · · · · · + · · · · · · · · · · · · · r · · · · I I

Note. Species found in 1 relevé: Aneura pinguis (6 +), Betula nana (13 +), Cephalozia loitlesbergeri (33 +), Ceratodon purpureus (31 r), Odontoschisma 
elongatum (32 +), Oxycoccus microcarpus (30 +), Pedicularis karoi (17 +), Polytrichum strictum (31 r), Rhynchospora alba (27 +), Sphagnum teres (31 +), 
Utricularia minor (18 +), Warnstorfia trichophylla (23 +).
GPS coordinates (WGS 84) (N, E) and dates. 1 – 63.63888, 70.79406, 17.08.2022; 2 – 63.59058, 70.60366, 12.08.2022; 3 – 63.59333, 
70.60250, 12.08.2022; 4 – 63.59335, 70.60268, 12.08.2022; 5 – 63.59328, 70.60246, 12.08.2022; 6 – 63.65778, 70.70638, 16.08.2022; 7 
– 63.65521, 70.69856, 16.08.2022; 8 – 63.65583, 70.70194, 16.08.2022; 9 – 63.65574, 70.70110, 16.08.2022;; 10 – 63.65901, 70.71100, 
16.08.2022;; 11 – 63.;65755, 70.70664, 16.08.2022; 12 – 63.63667, 70.79139, 17.08.2022; 13 – 63.65577, 70.70062, 16.08.2022; 14 – 63.61194, 
70.60583, 13.08.2022; 15 – 63.65528, 70.69889, 16.08.2022; 16 – 63.63861, 70.79389, 17.08.2022; 17 – 63.24910, 70.73029, 15.08.2017; 
18 – 63.66376; 70.59757, 20.08.2017; 19 – 63.27112, 70.76880, 15.08.2017; 20 – 63.27112, 70.76880, 15.08.2017; 21 – 63.63670, 70.79140, 
17.08.2022; 22 – 63.64905, 70.79807, 17.08.2022; 23 – 63.65750, 70.70639, 16.08.2022; 24 – 63.26970, 70.77312, 15.08.2017; 25 – 63.26970, 
70.77312, 5.08.2017; 26 – 63.63556, 70.79222, 17.08.2022; 27 – 63.65750, 70.70639, 16.08.2022; 28 – 63.65901, 70.71100, 16.08.2022; 
29 – 63.65705, 70.70462, 16.08.2022; 30 – 63.65694, 70.70444, 16.08.2022; 31 – 63.25508, 70.74980, 15.08.2017; 32 – 63.30842, 70.75395, 
16.08.2017; 33 – 63.65722, 70.70417, 16.08.2022; 34 – 63.65740, 70.70392, 16.08.2022; 35 – 63.66335, 70.79685, 20.08.2017.
Authors: E.D. Lapshina – rel. 1, 4, 6, 10, 13–14, 17–18, 21–22, 24–25, 29, 31–32, 35; I.V. Filippov – rel. 2, 5, 7, 9, 11, 19–20, 34; G.N. 
Ganasevich – rel. 3, 8, 15, 23, 26, 33; E.L. Verevkina – rel. 12, 16, 27–28, 30.
Diagnostic species (next to the name of  the taxon): S.-C . l .  –  Stygio–Caricion l imosae . *(shaded) – nomenclatural type (holotype).
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Within the subassociation, two variants have been identified: 
typ ica  and Carex l iv ida  (Lapshina et al. 2022: 9–10, 
Table 1, rel. 17–26).
The variant typica  represents the typical communities of  
the subassociation.
The variant Carex l iv ida  differs by the consistent 
presence of  the rare, Euro-Arctic species, Carex livida, within 
the herb layer in Western Siberia.

Community type Carex limosa–Warnstorfia exannulata 
(Lapshina et al., 2022: 11, Table 1, rel. 27–30) (Table 8, 
syntaxon 13; Fig. 2, cluster 8)
In terms of  habitat ecology and dominant species in the 
grass and moss layers, this community type is similar to the 
as sociation Utr icu lar io  ochroleucae–Car icetum l i -
mo sae  (subass. warnstorf ie tosum exannulatae). 
How ever, they differ from it in a continuous moss carpet of  
Warn storfia exannulata and dissapearance of  most diagnostic 
species of  the alliance Styg io–Car ic ion l imosae. 
Among the species of  this alliance, only Utricularia minor and 
U. ochroleuca occur in small quantities and with low constancy 
(Lapshina et al. 2022: 9–10, Table 1, rel. 27–30).
These communities are not widely distributed in the mires of  
northern West Siberia (Lapshina et al. 2022). In the Numto 
Nature Park, they sporadically occur within extensive meso-
oligotrophic mire complexes, featuring various types of  
sedge-dominated, Menyanthes-sedge-moss, and Menyanthes-
sedge-liverwort fen vegetation.

Sphagno compacti–Caricetum l imosae ass. 
nov. (Table 4, rel. 12–28; Table 8, syntaxon 14; Figs 4A, 2, 
cluster 9)
Holotypus: relevé 22 (author's 096E22nu) in Table 4, 
KhMAO, Beloyarsk District, Numto Nature Park, 17.08.2022, 
author E.D. Lapshina.
The association encompasses low sedge-Menyanthes-liverwort 
communities of  waterlogged hollows and floating mats in 
the aapa and palsa mires of  the boreal zone of  Eurasia.
Diagnostic species: Carex limosa, Cladopodiella fluitans (dom.), 
Drosera obovata, Sphagnum compactum, Trichophorum cespitosum.

Structure and composition. The 10–20 cm high grass layer 
is dense or sparse (projected coverage ranging from 10 to 
40 %). It consists of  Carex limosa and Menyanthes trifoliata, with 
minor occurrences of  Carex rotundata and Eriophorum russeolum 
(Fig. 4A). Occasional tufts of  Trichophorum caespitosum can be 
found, while Drosera obovata, and less frequently, D. anglica, are 
scattered near the surface. Occasionally, Andromeda polifolia is 
present in small amounts among dwarf  shrubs. The ground 
cover is dominated by liverwort Cladopodiella fluitans, and 
scattered stems or small patches of  peat mosses, Sphagnum 
jensenii, S. lindbergii, S. majus, S. papillosum, are observed.
Distribution and ecology. The surface of  these habitats is 
either flat or slightly hummocky with small depressions. The 
water level stands close to the surface or 1–2 cm above it. 
The small hummocks are formed by overlapping dead stems 
of  sedges and patches of  Sphagnum mosses, rising by 3–5 cm.
Note. This association is easily recognizable in its na-
tu ral habitat, presenting the characteristic appearance 
of  communities within the alliance Styg io–Car ic ion 
l imo sae. Previously, it was described as a variant Carex 
l imosa of  Trichophorum cespitosum-liverwort com mu ni-
ties within the association Cladopodie l lo  f lu i tant i s–
Tr ichophoretum cespi tos i  (Lapshina et al. 2022). 
It differs from that variant by having lower abundance of  
Trichophorum cespitosum and higher constancy and noticeable 
presence of  Carex limosa, which is typical for Trichophorum-
Sphagnum-liverwort communities in the central and southern 
parts of  the northern taiga of  Western Siberia.

Cladopodiel lo  f lui tantis–Trichophoretum 
cespitosi  Smagin ex Lapshina in Lapshina et al. 2022
This association encompasses Trichophorum-liverwort com-
mu ni ties within oligotrophic mire complexes in the northern 
fo rest zone and forest-tundra of  the European part of  Russia 
and Western Siberia.
The association was first described in the mires of  the Mur-
mansk and Arkhangelsk regions under the name Hepa t i -
co–Baeothr yetum cespi tos i  (Smagin 2000), and has 
recently been validated (Lapshina et al. 2022). In the mo-
derately continental climate of  Western Siberia, the asso-
cia tion is represented by a distinct subassociation known as 
sphagnetosum compact i .

Figure 4 Photos of  described mire communities in the Numto Nature Park. Alliances Stygio–Caricion limosae and Scheuchzetion 
palustris. A – Sphagno compacti–Caricetum limosae on floating mat along the lake edge within flat palsa-hollow mire complex; B 
–Cladopodiello f luitantis–Trichophoretum cespitosi sphagnetosum compacti near the edge of  vast hollow in flat palsa-hollow 
complex; C – Scheuchzerio palustris–Sphagnetum jensenii in oligotrophic hollow of  ridge-hollow complex; D – Carici l imosae–
Sphagnetum lindbergii eriophoretosum russeoli in the vast hollow of  flat palsa-hollow complex; E – Car ic i  rotundatae–
Sphagnetum ba l t ic i  in the vast hollows of  palsa mire complex: subass. typicum (in the foreground), subass. eriophoretosum russeoli 
(in the background); F – Eriophoro vaginati–Sphagnetum baltici in an oligotrophic ridge-hollow complex
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Cladopodiel lo  f lui tantis–Trichophoretum 
cespitosi  sphagnetosum compacti  Lapshina et 
al. 2022 (Table 4, rel. 29–35; Table 8, syntaxon 15; Figs 4B, 
2, cluster 10)
Diagnostic species: Cladopodiella fluitans (dom.), Sphagnum 
compactum, Trichophorum caespitosum.
Structure and composition. In the communities the total 
cover of  the dwarf  shrub-grass layer varies between 30 
and 80 %. The 10–20 cm high grass layer is dominated by 
Trichophorum caespitosum (20–60 %) Fig. 4B). As a minor com-
po nent, there are also Carex limosa and C. rotundata, Eriophorum 
russeolum, E. angustifolium, and Drosera rotundifolia. Among 
dwarf  shrubs, there are occurrences of  Andromeda polifolia 
and Oxycoccus palustris, and occasionally individual plants 
of  Betula nana. The ground cover is primarily dominated 
by Cladopodiella fluitans with patches of  peat mosses, with 
Sphagnum compactum being the most abundant, followed by 
S. lindbergii, S. majus, and S. jensenii, although these are less 
frequent and occur in smaller quantities.
Distribution and ecology. The surface is finely hummocky, 
formed by dense tussocks of  Trichophorum caespitosum, reaching 

a height of  3–5 cm. Water level is at the surface between 
these tussocks. Within the Numto Nature Park, communities 
of  this subassociation sporadically occur. They occupy small 
patches along the periphery of  vast hollows within ridge-
hollow and ridge-palsa-lake-hollow mire complexes.
Note. In comparison to the communities of  the subas so-
ciation typ icum described in the northern European part 
of  Russia, the West Siberian communities differ by the high 
constancy and abundance of  Sphagnum compactum, the absence 
of  European species like Sphagnum tenellum and S. rubellum, 
and typically boreal species like Eriophorum vaginatum and 
Rhynchospora alba, which are common in the milder and more 
humid climate of  northern Europe (Lapshina et al. 2022). 
Additionally, in small quantities, hypoarctic species like Carex 
rotundata and Eriophorum russeolum appear.

Ombrotrophic Sphagnum  bog-hollow 
vegetation
The low-sedge-Sphagnum communities of  waterlogged hol-
lows are classified within the order Scheuchzer ie ta l ia 
palustr i s  Nordhagen 1936 ex Tx. 1937 and the alliance 

Table 5. Association Scheuchzerio palustris–Sphagnetum jensenii (1). Sedge-Scheuchzeria-peat moss communities of  
oligotrophic hollows dominated by Sphagnum majus and S. jensenii. 1–12 – subass. typicum (1a): 1–7 – var. typica, 8–12 - 
var. Sphagnum majus; 13–38 – subass. sphagnetosum majoris (1b): 13–30 – var. Sphagnum jensenii, 31–38 – var. 
typica.

Subassociation typicum (1a) sphagnetosum majoris  (1b)

C
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 a
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nd
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ce

Variant typica Sphagnum 
majus Sphagnum jensenii typica

Plant cover, %
herbs 10 15 10 10 10 10 25 20 25 10 15 15 10 20 10 15 15 15 5 20 20 25 25 15 20 20 10 20 10 10 20 20 20 25 10 20 15 20
moss 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
Number of  species 8 4 7 7 5 4 7 6 8 5 4 5 5 6 7 7 5 5 5 6 6 5 5 5 6 8 7 7 8 10 3 5 6 7 4 3 3 5
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Relevé nr. in the table 1* 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34* 35 36 37 38
Cluster 44 44 44 44 44 44 44 45 45 45 45 45 46 46 46 46 46 46 46 46 46 46 46 46 46 47 46 46 46 46 47 47 47 47 47 47 47 47 1a 1b 1
Diagnostic species of  the ass. Scheuchzerio palustr is-Sphagnetum jensenii

Scheuchzeria palustris S.p. 2a 2a 2a 2a 1 · 3 2b 2b 2a · 2a 2a 2b · 2b 2b · 1 2b 2b 2b 3 2b 2b 2b 2a 2b 1 + 2b 2b 2b 2b · · · · V2a IV2bIV2a

Carex limosa S.-C. + + + + 1 1 + · 1 · 1 · · · 2a · · 2a + + + 1 2b 1 1 + + 1 + 1 1 + · 1 1 2b 2b 1 IV+ V1 IV+

Eriophorum russeolum S.p. + · + + · 1 · 1 + + 2b + · 1 1 + + 1 + 1 1 1 · + · + + 1 + 1 · + + 1 1 1 + 2b IV+ V+ V+

Sphagnum jensenii S.p. 5 5 5 5 5 5 5 4 5 5 4 4 3 3 2b 2b 2b 2b 2a 2a 2a 2a 1 1 1 1 2b 2a 2b 2b · · · · · · · · V5 IV2aIV2b

Diagnostic species of  the subass. S .p.-S . j .  sphagnetosum majoris
Sphagnum majus S.p. · · 1 · · · · 3 2a 2a 3 3 4 4 4 5 5 5 5 5 5 5 5 5 5 5 4 4 4 4 5 5 5 5 5 5 5 5 III+ V5 V5

Diagnostic species of  the Scheuchzerion palustr is
Sphagnum lindbergii · · · · · 2a · · 1 · · · · · · · · · · · · · · · · · 2a 2b 2a 2a · · · · · · · 1 I I I
Sphagnum balticum + · 1 1 · · 2a · · · · · · · · · · · · · · · · · · · · · · + · · · · · · · · II R I

Diagnostic species of  the Scheuchzerio-Caricetea
Oxycoccus palustris 1 · + + · · + + · 1 · 1 · 1 · + · 1 · · · · + · 1 1 + + + · · + + + 1 · · + III+ III+ III+

Andromeda polifolia 1 · · · · · · · · · · · · · + + · · · · · · · · · · · · · 1 · · · · · · · · I I I
Eriophorum angustifolium · · · · + · + · · · · · · · · · · · · · · · · · · · · · · + · · · · · · · · I R I
Menyanthes trifoliata · 1 · 1 · · · · · · · · 1 1 · · · · · + + · · · · + · · 1 + · · + · · · · · I II II

Other species
Drosera rotundifolia + · · · · · · + + · · · + · · + · · · · · · · · · · · · · · · · · · · · · · II I I
Warnstorfia fluitans · · · · · · + · 1 · · · · · · · · · · · · · · · · + · · · · · · · 1 · · · · I I I
Sphagnum riparium · · · · 1 · · · · · · · · · · · · · · · · · · · · · · · · · · · + · · · · · I R I

Note. Species found in 1 relevé: Carex rostrata (25 +), C. rotundata (15 +), Chamaedaphne calyculata (17 r), Cladopodiella fluitans (34 +), 
Oxycoccus microcarpus (23 1), Sphagnum papillosum (15 1).
GPS coordinates (WGS 84) (N, E) and dates. 1 – 63.52897, 70.63895, 17.08.2017; 2 – 63.50179, 70.59700, 17.08.2017; 3 – 63.61083, 
70.60620, 13.08.2022; 4 – 63.71466, 70.63907, 18.08.2017; 5 – 63.71466, 70.63907, 18.08.2017; 6 – 63.41616, 70.80244, 19.08.2017; 
7 – 63.61056, 70.60556, 13.08.2022; 8 – 63.61111, 70.50611, 13.08.2022; 9 – 63.61111, 70.50611, 13.08.2022; 10 – 63.61214, 70.60726, 
13.08.2022; 11 – 63.65612, 70.88565, 20.07.2006; 12 – 63.61083, 70.60620, 13.08.2022; 13 – 63.67352, 70.56906, 15.08.2022; 14 – 63.67333, 
70.56861, 15.08.2022; 15 – 63.45066; 70.70640; 21.08.2017; 16 – 63.61111, 70.60639, 13.08.2022; 17 – 63.55515, 70.57365, 14.08.2022; 
18 – 63.67778, 70.56222, 15.08.2022; 19 – 63.67382, 70.56834, 15.08.2022; 20 – 63.67333, 70.56833, 15.08.2022; 21 – 63.67361, 70.56833, 
15.08.2022; 22 – 63.64972, 70.79694, 17.08.2022; 23 – 63.65528, 70.57333, 14.08.2022; 24 – 63.67785, 70.56190, 15.08.2022; 25 – 
63.64944, 70.79750, 17.08.2022; 26 – 63.66335, 70.79685, 20.08.2017; 27 – 63.50090, 70.59807, 17.08.2017; 28 – 66.61111, 70.60722, 
13.08.2022; 29 – 63.67382, 70.56834, 15.08.2022; 30 – 63.24227, 70.69274, 15.08.2017; 31 – 63.67778, 70.56139, 15.08.2022; 32 – 
63.67833, 70.56250, 15.08.2022; 33 – 63.71418, 70.64020, 18.08.2017; 34 – 63.61083, 70.60611, 13.08.2022; 35 – 63.63528, 70.79389, 
17.08.2022; 36 – 63.65757, 70.88530, 20.07.2006; 37 – 63.45109, 70.70486, 21.08.2017; 38 – 63.63583, 70.79389, 17.08.2022.
Authors: E.D. Lapshina – rel. 1, 7, 11, 13, 16–17, 24, 26, 29, 31, 33, 36–37; I.V. Filippov – rel. 2–6, 10, 12, 19, 28; G.N. Ganasevich – rel. 
20–22, 25, 27, 30, 32, 34–35, 38; E.L. Verevkina – rel. 8–9, 14, 18, 23.
Diagnostic species (next to the name of  the taxon):  S.-C. – Scheuchzerio–Caricetea nigrae, S. p. – Scheuchzerion 
palustr is . *(shaded) – nomenclatural type (holotype).
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Scheuchzet ion pa lustr i s  Nordhagen ex Tx. 1937.
The Scheuchzer ie ta l ia  pa lustr i s  encompasses ombro-
trophic and oligotrophic communities of  hollows and 
floating Sphagnum lawns with high water levels in raised mire 
complexes on deep peat.

Alliance Scheuchzetion palustr is
The alliance combines the ombro tro phic hollows vegetation 
of  Sphagnum lawns with atmospheric nutrient supply and 
highly acidic substrate reaction on raised bogs in Eurasia.
In the modern classification system of  the European mire 
vegetation, this order includes exclusively ombrotrophic 
vegetation of  Sphagnum hollows in the Eurasian raised 
bogs and comprises only one alliance, Scheuchzer ion 
pa lustr i s  (Mucina et al. 2016).
Diagnostic species of  the alliance: Carex limosa, Eriophorum 
russeolum, Rhynchospora alba, Scheuchzeria palustris, Sphagnum 
balticum, S. cuspidatum, S. jensenii, S. lindbergii, S. majus, 
S. papillosum, Cladopodiella fluitans, Calypogeia sphagnicola.
A characteristic feature of  the communities within the alliance 
Scheuchzer ion pa lustr i s  in the moderately continental 
climate of  Western Siberia is the constant presence, albeit 
in low abundance, of  species from the class Oxycocco-
Sphagnetea .
Within the Numto Nature Park, the alliance is represented 
by four associations, five subassociations, seven variants, and 
one community type.

Scheuchzerio palustr is–Sphagnetum 
jensenii  ass. nov. (Table 5, rel. 1–38; Table 8, syntaxa 16, 
17; Figs 4C, 2, clusters 11.1, 11.2)
Holotypus: relevé 1 (author's number 354E17nu) in 
Table 5, KhMAO, Beloyarsk District, Numto Nature Park, 
17.08.2017, author E.D. Lapshina.
The association includes sedge-Scheuchzeria-peat moss com-
mu nities dominated by Sphagnum jensenii and S. majus in the 
moss cover in the waterlogged hollows of  raised bogs in the 
con tinental regions of  the boreal zone of  Eurasia.
This association was provisionally described based on rela-
ti vely limited data in oligotrophic peat moss hollows at the 
northern edge of  its distribution in Western Siberia (Lapshina 
et al. 2022).
Diagnostic species: Carex limosa, Eriophorum russeolum, 
Scheuch zeria palustris, Sphagnum jensenii (dom.), S. majus.
Synonyms and similar syntaxa: Carex limosa-Sphagnum du
se nii, Scheuchzeria palustris-Sphagnum dusenii (Bogdanowskaya-
Gui hé neuf  1928), Scheuchzeria-Sphagnum jensenii, Scheuchzeria-
Sphag num majus (Boch & Vasilevich 1980), Scheuchzeria-
Shag num dusenii (Abramova 1951), Car icetum l imosae 
sphag netosum jenseni i , Car icetum l imosae 
spha g  ne tosum maj i i  [recte: sphagenosum major is ] 
(Boch & Smagin 1993, Smagin 1999a).
Structure and composition: The grass layer is 20–25 cm 
high, appearing either sparse or dense (covering 5–40 %, 
com monly 10–20 %), composed of  Carex limosa, Eriophorum 
rus seolum, and Scheuchzeria palustris, the latter often dominating 
(Fig. 4C). Scattered dwarf  shrubs include Andromeda polifolia 
and Oxycoccus palustris. The continuous moss cover is pre do-
minantly a mixture of  two species, Sphagnum jensenii and S. ma
jus, with each potentially being dominant. Occasionally, slight 
contributions might come from S. balticum and S. lindbergii.
Ecology and distribution: These communities occupy wa-
ter logged oligotrophic hollows of  raised bog complexes. The 
mire water level typically remains at the surface of  the moss 
layer or 1–2 cm below it, occasionally decreasing to 5–8 cm 
during extremely dry periods of  the growing season.
In Scandinavia, the Baltic region, and the northern part of  
European Russia, these communities are primarily limited to 
the northern taiga subzone. In Western Siberia, their dis tri-
bu tion covers a broader area, extending into the middle taiga 
subzone. Within the territory of  the Numto Nature Park, 
this association is one of  the most widely spread within the 
alliance Scheuchzer ion pa lustr i s.

Based on the participation of  various species of  Sphag num 
mosses in the composition of  the moss layer, two sub as so cia-
tions have been identified: typ icum and sphagnetosum 
major is. These subassociations are distinguished by the do-
minance of  corresponding Sphagnum moss species, Sphagnum 
jensenii and S. majus, respectively.

Scheuchzerio palustr is–Sphagnetum 
jensenii  typicum subass. nov. (Table 5, rel. 1–12; 
Table 8, syntaxon 16; Fig. 2, cluster 11.1)
Holotypus: relevé 1 (author's number 354E17nu) in Table 5, 
KhMAO, Belyarsk District, Numto Nature Park, 17.08.2017, 
author E.D. Lapshina.
Diagnostic species: same as the association.
Structure and habitats: The grass layer is same as in the 
asso ciation. The moss layer differs due to the dominance 
of  Sphagnum jensenii, often accompanied by Sphagnum 
majus. Among other species of  Sphagnum mosses, there are 
occasional mixtures of  Sphagnum balticum and S. lindbergii.
Ecology and distribution. Same as the association.
Based on the composition of  the moss layer, within the sub-
asso ciation, two variants have been identified: the variant 
typ ica  dominated by Sphagnum jensenii in the moss cover 
(Table 5, rel. 1–7) and the variant Sphagnum majus, 
which is distinguished by a consistently noticeable admixture 
(up to 30–40 %) of  this species (Table 8, rel. 8–12).

Scheuchzerio palustris–Sphagnetum jensenii 
sphagnetosum majoris subass. nov. (Table 5, rel. 13–
38, Table 8, syntaxon 17; Fig. 2, cluster 11.2)
Holotypus: relevé 34 (author's number 018G22nu) in 
Table 5, KhMAO, Belyarsk District, Numto Nature Park, 
13.08.2022, author G.N. Ganasevich.
Diagnostic species: Sphagnum majus (dom.).
Synonyms and similar syntaxa: Carex limosa-Sphagnum du
se nii, Scheuchzeria palustris-Sphagnum dusenii (Bogdanowskaya-
Gui hé neuf  1928), Scheuchzeria-Sphagnum majus (Boch & Va si-
le vich 1980), Scheuchzeria-Sphagnum dusenii (Abramova 1951), 
Ca r i  ce  tum l imosae sphagnetosum maj i i  [recte: 
spha ge  nosum major is ] (Boch & Smagin 1993, Smagin 
1999a); Scheuchzeria palustris–Sphagnum majus (Kuznetsov 2005).
Structure and habitats. The ground cover is formed by a 
continuous carpet of  Sphagnum majus or with a noticeable ad-
mix ture (up to 25 %) of  S. jensenii, less frequently S. lindbergii.
This subassociation is more widely distributed across the 
mires of  the nature park, occupying the lowest levels of  
oligotrophic bog hollows. The water level of  the bog hollows 
stands at the surface.
Based on the species composition of  the moss layer, two va-
riants have been identified. The variant Sphagnum jen-
se  n i i  (Table 5, rel. 13–30) is distinguished by a more or less 
no ticeable admixture of  Sphagnum jensenii. The variant typ ica 
(Table 5, rel. 31–38) is characterized by a mo no do minant 
carpet of  Sphagnum majus, with no or ex tre mely insignificant 
presence of  other species.

Carici  rotundatae–Sphagnetum l indbergi i 
Nordhagen ex Lapshina et al. 2022 (Table 6, rel. 1–14; 
Table 8, syntaxa 18, 19; Fig. 2, clusters 12.1, 12.2)
The association has recently been validated based on de-
scrip tions from northern Norway (Nordhagen 1928), and 
in the narrower syntaxonomical meaning, it exclusively en-
com passes oligotrophic communities of  Carex rotundata and 
Eriophorum russeolum dominated by Sphagnum lindbergii in the 
moss layer (Lapshina et al. 2022).
Diagnostic species: Carex rotundata, Eriophorum russeolum, 
Sphagnum lindbergii (dom.).
Structure and composition: The grass layer, ranging from 
15 to 20 cm in height, consists of  Carex rotundata and Eriopho
rum russeolum in varying proportions. The total grass cover 
ranges from 10 to 20 %. Occasional dwarf  shrubs include 
Andromeda polifolia and Oxycoccus palustris. A distinct feature of  
this association is the continuous moss layer dominated by 
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Sphagnum lindbergii. Sometimes, there is a noticeable admixture 
of  S. balticum, S. jensenii, and S. majus. Other grass and moss 
species are rare and less abundant. 
Distribution and ecology. Communities of  this association 
are found in waterlogged hollows and floating Spagnum lawns 
within flat palsa mires and palsa-lake-hollow mire complexes. 
The water level usually stands either at the surface of  the 
moss layer or 1–3 cm below it. In the territory of  the nature 
park, these communities are rare.
Within the association, two subassociations are distinguished: 
typ icum and er iophoretosum r usseol i .

Carici  rotundatae–Sphagnetum l indbergi i 
typicum  (Table 6, rel. 1–8; Table 8, syntaxon 18; Fig. 2, 
cluster 12.1)
Diagnostic species: Carex rotundata (dom.), Sphagnum 
lindbergii (dom.).
Structure and composition: The communities of  this sub-
asso ciation are characterized by a grass layer dominated by 
Carex rotundata (cover 5–25 %) and a continuous moss cover 
composed of  Sphagnum lindbergii. Eriophorum russeolum accom-
pa nies the sedges with high constancy but low abundance, 

while scattered patches of  Andromeda polifolia can be found. 
In some communities, S. balticum contributes a noticeable 
portion to the moss cover alongside S. lindbergii. Other 
species are rare and not abundant.
Based on the composition of  the moss cover, two variants are 
identified within this subassociation: typ ica  and Sphagnum 
bal t icum. In communities of  the variant typ ica , the moss 
cover is monodominant, primarily consisting of  Sphagnum 
lindbergii. The Sphagnum bal t icum variant is more 
common and is characterized by a more noticeable admixture 
of  Sphagnum balticum, occasionally also S. jensenii and S. majus, 
in the moss cover (Lapshina et al. 2022).

Carici  rotundatae–Sphagnetum l indbergi i 
er iophoretosum r usseol i  Lapshina et al. 2022 
(Table 6, rel. 9–14; Table 8, syntaxon 19; Fig. 2, cluster 12.2)
The subassociation combines low-diversity communities 
cha rac terized by the predominance of  Eriophorum russeolum 
and Sphagnum lindbergii.
Diagnostic species: Eriophorum russeolum (dom.), Sphagnum 
lindbergii (dom.).
Structure and composition. The sparse grass layer is do mi-

Table 6. Associations of  the alliance Scheuchzerion palustre. Sedge-cotton grass-peat moss communities of  
oligotrophic hollows dominated by Sphagnum lindbergii. 1–14 – Carici rotundatae–Sphagnetum lindbergii (1): 1–7 
– subass. typicum (1a), 9–14  – subass. eriophoretosum russeoli (1b); 15–26 – Carici l imosae–Sphagnetum 
lindbergii subass. eriophoretosum russeoli (2). 

Assocition Carici rotundatae–Sphagnetum lindbergii (1) Carici limosae–Sphagnetum lindbergii (2)

C
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 a
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 a
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ce

Subassociation typicum (1a) (1b) eriophoretosum russeoli
Plant cover, %

dwarf  shrubs 0 1 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0
herbs 10 15 10 15 20 20 20 10 10 15 15 10 20 20 20 7 5 15 20 20 15 25 25 255 10 10
bryophyts 100 100 100 100 100 100 100 65 95 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Number of  species 5 8 10 7 8 11 9 7 8 7 7 6 4 3 5 4 6 5 7 9 7 4 5 8 6 6

Relevé nr. by author
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Relevé nr. in the table 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18* 19 20 21 22 23 24 25 26 1a 1b 1 2
Diagnostic species of  the ass. Carici  rotundatae–Sphagnetum l indbergi i

Sphagnum lindbergii 5 5 5 5 5 5 5 2b 4 5 5 5 4 5 5 5 5 5 5 5 5 5 5 5 5 5 V5 V5 V5 V5

Carex rotundata 2a 2a 2a 2a 2b 2b 2b 2a · + · + + · · · · · · + · · · · · · V2a IIIr IV2a I
Eriophorum russeolum · + + + + + + · 2a 2a 2b 2a 2b 2b 1 2a + 1 1 1 2a 3 3 3 · · IV+ V2a V+ V1

Diagnostic species of  the ass. Carici  l imosae–Sphagnetum l indbergi i
Carex limosa · 1 + · · · · · · · + · · · 2b 1 + 2a 2b 2b 1 1 1 1 + 2a II I II V1

Diagnostic species of  the com. type Eriophorum russeolum–Warnstorfia fluitans
Warnstorfia fluitans · · · · · · · + · · + + · · · · · + · + · · · · · + I II II II

Diagnostic species of  the Scheuchzerion palustr is
Sphagnum balticum · · 2a 2b 2b 2a 2a 2b · + · 2b 2b 2b · · · · · · 1 2a 2b 1 1 2a IV2a IV2a IV2a III+

Sphagnum jensenii · · · · · + 2a 2b 2b · 1 · · · · · 1 1 1 2a · · · 1 2a · II II II III+

Sphagnum majus · 2a 1 · · 1 · · · · · 1 · · · · · · · · · · · 1 1 2a II I II II
Scheuchzeria palustris · · · · · · · · · · · · · · · · + · · · · · · · 1 · · · · I

Diagnostic species of  the Scheuchzerio–Caricetea nigrae
Oxycoccus palustris · 1 1 2a + + 1 · + 1 + · + · + + · · · · 1 · + + · · IV+ IV+ IV+ III
Andromeda polifolia + + + + + + 1 + + · · r · · · · · · 1 + + · · · · + V+ II IV+ II
Eriophorum angustifolium + · · · + + + · + + · · · · + · · · + · · · · · · · IIIr II III I
Menyanthes trifoliata · · · · · · · · + · · · · · · · · · 1 · · · · · · · · I I I

Other species
Drosera anglica + · + · + · + · · + · · · · · · + · · + · · · + · · IIIr I II II
Drosera rotundifolia · · · + · + · · · · · · · · · · · · · + + · · · · · II · I I
Cladopodiella fluitans · · · · · · · 1 · · + · · · · · · · · · · · · · · · I I I ·
Sphagnum papillosum · · + · · + · · · · · · · · · · · · · · · · · · · · II · I ·
Chamaedaphne calyculata · · · · · · · · · + · · · · · · · · · · · · · · · · · I I ·

Note. Species found in 1 relevé: Sphagnum divinum (2 +), Straminergon stramineum (9 1).
GPS coordinates (WGS 84) (N, E) and dates. 1 – 63.66257, 70.91842, 22.07.2006; 2 – 63.65239, 70.86367, 20.07.2006; 3 – 63.69907, 
70.93349, 23.07.2006; 4 – 63.67107, 70.86288, 19.07.2006; 5 – 63.66322, 70.91821, 22.07.2006; 6 – 63.65865, 70.63459, 20.08.2017; 
7 – 63.66322, 70.91821, 22.07.2006; 8 – 63.66515, 70.90028, 18.07.2006; 9 – 63.65996, 70.61956, 20.10.2017; 10 – 63.67374, 70.91981, 
23.07.2006; 11 – 63.66454, 70.89904, 18.07.2006; 12 – 63.67812, 70.86625, 19.07.2006; 13 – 63.29221, 70.80423, 16.08.2017; 14 – 63.58720, 
70.60259, 12.08.2022; 15 – 63.59077, 70.60344, 12.08.2022; 16 – 63.66967, 70.40706, 20.08.2017; 17 – 63.50179, 70.59700, 17.08.2017; 
18 – 63.29300, 70.80117, 16.08.2017; 19 – 63.59083, 70.60361, 12.08.2022; 20 – 63.65568, 70.93169, 22.07.2006; 21 – 63.66967, 70.40706, 
20.08.2017; 22 – 63.58722, 70.60250, 12.08.2022; 23 – 63.58747, 70.60277, 12.08.2022; 24 – 63.63528, 70.79389, 17.08.2022; 25 – 
63.55515, 70.57365, 14.08.2022; 26 – 63.65757, 70.88530, 20.07.2006; 27 – 63.65367, 70.89560, 22.07.2006; 28 – 63.68063, 70.87115, 
19.07.2006; 29 – 63.65757, 70.88530, 20.07.2006; 30 – 63.67812, 70.86625, 19.07.2006.
Authors: E.D. Lapshina – rel. 2–3, 5–7, 10, 12–13, 15–16, 18, 20–21, 23, 25–26, 29–30; I.V. Filippov – rel. 1, 4, 8–9, 11, 14, 17, 28; G.N. 
Ganasevich – rel. 19, 22, 24; N.V. Filippova – rel. 27. *(shaded) – nomenclatural type (holotype).
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nated by Eriophorum russeolum (10–20 %), with a minor pre-
sence of  Carex rotundata. In the continuous moss cover of  
Sphagnum lindbergii, there is occasionally a slight admixture of  
S. balticum. The water level in the habitats is at the level of  the 
heads of  the Sphagnum mosses.
Based on the structure of  the moss cover, two variants are 
distinguished within the subassociation. The variant typ ica 
features a monodominant moss cover of  Sphagnum lindbergii, 
while the variant Sphagnum bal t icum is characterized by 
a consistent and somewhat noticeable presence of  Sphagnum 
balticum (Lapshina et al. 2022).

Carici  l imosae–Sphagnetum l indbergi i 
Rudolph et al. 1928.
Lectopypus. The nomenclatural type of  the association 
should be recognised the relevé by Rudolph et al. (1928), 
pub lished in the synoptic table (Rudolph et al. 1928:183–184, 
column VIII) under the name Carex limosa–Sphagnum lindbergii-
Ass. (ICPN, Art. 7). The name is brought in accordance with 
the requirements of  the Code, but it is not inverted, as the 
abundance of  the upper graminoids layer does not exceed 
25 % (Lapshina et al. 2022).

Table 7. Associations of  the alliance Scheuchzerion palustris. Sedge-cotton grass-peat moss communities of  oligo tro-
phic hollows dominated by Sphagnum balticum. 1–12 – Eriophoro vaginati–Sphagnetum baltici (1); 13–40 – Carici 
rotundatae–Sphagnetum baltici (2): 13–23 – subass. typicum (2a), 24–40 – subass. eriophoretosum russeoli (2b).

Associations Eriophoro vaginati–
Sphagnetum balt ici (1) Carici  rotundatae–Sphagnetum balt ici  (2)
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 a
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Subassociation – typicum (2a) eriophoretosum r usseol i  (2b)
Plant cover, %

dwarf  shrubs 0 5 0 5 5 2 0 3 5 1 15 15 20 5 0 5 0 0 0 20 0 0 0 0 5 5 5 0 0 0 0 5 5 5 0 30 0 0 0 0
herbs 30 15 25 20 20 20 35 30 20 20 20 10 35 20 15 15 20 20 15 20 30 20 20 20 10 20 20 25 20 5 20 20 25 20 20 3 3 35 15 20
mosses 100100100100100100100100100100100100100100100100100100 90 100100100100100100100100100100100100100100100100100100 0 100100

Number of  species 3 7 8 7 4 6 3 7 6 11 12 7 7 6 7 15 5 12 8 9 10 7 7 8 4 4 3 6 4 6 4 6 6 10 5 12 9 5 5 8
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Relevé nr. in the table 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 1 2a 2b 2
Diagnostic species of  the ass. Eriophoro vaginati–Sphagnetum balt ici

Sphagnum balticum S.p. 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 4 4 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 V5 V5 V5 V5

Eriophorum vaginatum 3 2b 2b 2b 2b 2b 3 3 2b 2b 2b 2a · · · r · · · · · · · · · · · · · · · · · · · · · · · · V2b I · R
Diagnostic species of  the ass. Carici  rotundatae–Sphagnetum balt ici 

Carex rotundata S.p. · · · · · · · · · 1 · · 3 2b 2b 2a 2b 2b 2a 2b 3 2b 2b + · · · · · · · · · · · · · · · · I V2b I III
Eriophorum russeolum S.p. · · · · · · · · · · · + 2a + · + + · · 1 + · 1 2b 2a 2b 2b 2b 2a 1 2b 2b 2b 2a 2b 1 1 2b 2b 1 I IV+ V2b V2a

Diagnostic species of  the Scheuchzerion palustr is
Sphagnum lindbergii · · · + · · · · · · · · · · · · · 2b 2b 2b 1 · · · · · · · · 1 · · · · 1 1 1 2a 2b2b I II III II
Sphagnum majus · · · + · · · · · · · · · · · · · · 1 2a 2a 1 2b · · · · · · · · · · · · · · · · · I III · I
Sphagnum jensenii · · · · · · · · · · · · · · · · · · · · 2a 2b 1 · · · · · · + · · · · · · · · · · · II I I
Scheuchzeria palustris · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · + · · · · · · I R

Diagnostic species of  the Oxycocco–Sphagnetea
Drosera rotundifolia · · · · · · · + · · + + · · + + · + · + · · · + · · · + · · · · + 1 · + · · · · II II II II
Chamaedaphne calyculata · 1 + · · · · · · r + 2a · · · + · + · · · · · + · · · · · · · · · + · · · · · · III I I I
Oxycoccus microcarpus + · · · · · · 1 · 1 + · + · · 1 · · · · · · · · · · · + · · · · · · · · + · · · II I I I
Sphagnum divinum · + + · · · · 1 · + + · · · · · · · · · · · · · · · · · · · · · · · · · · · · · III · · ·
Mylia anomala · + · · · · · · · · + · · · · · · · · · · · · · · · · · · · · · · + · r + · · · I · I I
Rubus chamaemorus · · + · · · · · · r + · · · · + · + · · · · · · · · · · · · · · · · · · · · · · II I · I
Calypogeia sphagnicola · · · · · · · · · · · · r · · r · · · 1 · · · · · · · · · · · · · + · r + · · · · II I II

Diagnostic species of  the Scheuchzerio–Caricetea nigrae
Oxycoccus palustris · 1 1 1 1 2a 1 1 1 + 1 + + + 1 1 + + + 1 1 + + + 1 + 1 1 2b + 1 1 2b 2b + + · 2b · 2b V1 V+ V1 V+

Andromeda polifolia · 1 r 1 1 1 · 1 1 · 2a + 1 1 1 1 · + · 2a · + + + · · · · · · · 1 + + · 2b · · r r IV1IV+ III IIIr

Carex limosa · · · · · 1 · · 1 · + · · · + 1 1 + 1 · · + · 1 · · · 1 · 1 1 · · · 1 · 1 + · + II III+ III IIIr

Eriophorum angustifolium · · · · · · · · · · · · · · + · · · · · r · · · · · · · + · · · · · · · · · · r · I I I
Warnstorfia fluitans · · · · · · · · · · · · · · · · · + 1 · · · · · · · · · · · · + + · · · · · · · · I I I

Other species
Cladopodiella fluitans · · · · · · · · · · · · · + · + · r 1 · · · · · · · · · · · · · · · · + · · · · · II I I
Straminergon stramineum · · · · · · · · · · · · · · · · · · · · · · · · + · · · · · · · · · · · r · · · · · I I
Drosera anglica · · · · · · · · · · · · · · · + · + · · · · · · · + · · · · · · · · · · · · · r · I I I
Carex pauciflora · · + 1 · 1 · · 1 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · II · · ·
Heterogemma laxa · · · · · · · · · + · · · · · + · · · · · · · · · · · · · · · · · + · · · · · · I I I I
Drosera obovata · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 1 + · r · · · I I

Note. Species found in 1 relevé with abundance indicated in brackets: Betula nana (10 +), Carex rostrata (21 +), Cephaloziella spinigera (34 +, 
36 r), Menyanthes trifoliata (21 +), Sphagnum fuscum (11 +), S. riparium (32 +), S. russowii (10 1).
GPS coordinates (WGS 84) (N, E) and dates. 1 – 63.47554, 70.68029, 17.08.2017; 2 – 63.66294, 66.76827, 16.08.2011; 3 – 63.60430, 
70.61960, 13.08.2022; 4 – 63.60454, 70.61901, 13.08.2022; 5 – 63.60546, 70.61775; 13.08.2022; 6 – 63.60444, 70.61917, 13.08.2022; 
7 – 63.60417, 70.61972, 13.08.2022; 8 – 63.60500, 70.61805, 13. 08.2022; 9 – 63.60556, 70.61806, 13.08.2022; 10 – 63.4749, 70.68088, 
17.08.2017; 11 – 63.60500, 70.62778, 13.08.2022; 12 – 63.62763, 70.89691, 20.07.2006; 13 – 63.44933, 70.70512, 21.08.2017; 14 – 63.58110, 
70.75951, 18.08.2022; 15 –  63.57662, 70.77462, 18.08.2022; 16 – 63.67643, 70.85776, 19.07.2006; 17 – 63.58417, 70.75389, 18.08.2022; 
18 – 63.67297, 70.91687, 23.07.2006; 19 – 63.67297, 70.91687, 23.07.2006; 20 – 63.30812, 70.75513, 16.08.2017; 21 – 63.27060, 70.77357, 
15.08.2017; 22 – 63.44995, 70.70643, 21.08.2017; 23 – 63.63863, 70.79285, 17.08.2022; 24 – 63.58333, 70.75352, 18.08.2022; 25 – 
63.61458, 70.62543, 13.08.2022; 26 – 63.65139, 70.57972, 14.08.2022; 27 – 63.61472, 70.62556; 13.08.2022; 28 – 63.58333, 71.58639, 
18.08.2022; 29 –  63.30725, 70.70712, 16.08.2017; 30 – 63.65612, 70.88565, 20.07.2006; 31 – 63.61250; 70.60750; 13.08.2022; 32 – 
63.61556, 70.62028, 13.08.2022; 33 – 63.61444, 70.62500, 13.08.2022; 34 – 63.65159, 70.57932, 14.08.2022; 35 – 63.58361, 70.75306, 
18.08.2022; 36 – 63.29300, 70.80117, 16.08.2017; 37 – 63.63502, 70.79555, 17.08.2022; 38 – 63.61444, 70.62500, 13.08.2022; 39 – 
63.29276, 70.80412, 16.08.2017; 40 – 63.66431, 70.89867, 18.07. 2006.
Authors: E.D. Lapshina – rel. 2–3,10–11, 13–16, 18–21, 23–24, 29–30, 32–34, 36–37, 39–40; I.V. Filippov – rel. 1,4–5, 22, 25; G.N. 
Ganasevich – rel. 6, 9, 17, 2, 27, 31, 35; E.L. Verevkina – rel. 7–8, 28, 38.
Diagnostic species (next to the name of  the taxon): S.p. – Scheuchzerion palustr is .
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Numto Nature Park vegetation 2 – Scheuchzer io–Car icetea n igrae

Synonyms and similar syntaxa: Carex limosa–Sphagnum 
lindbergii-Ass. Osvald 1925 (phantom), Sphagnum lindbergii-
reiche–Carex limosa-Ass. Nordhagen 1927, Car icetum 
l imosae subass. von Sphagnum lindbergii facies von Carex 
limosa Dierssen 1982, Carex limosa–Sphagnum lindbergii Passio 
1933, Sphagnetum l indberg i i  car icetosum l imosae 
Dahl 1956.
Ecology and distribution. The association is first 
mentioned by Osvald (1925) under the name Carex limosa–
Sphagnum lindbergii-Ass. for northern Sweden, although the 
author does not provide its relevé. Later, the association has 
been repeatedly described in the mountains of  Northern 
Scandinavia, where it is one of  the most widespread in the 
poorly drained minerotrophic slope and aapa mires (Dierssen 
1982). Occasionally, it occurs in the mountains of  Central 
Europe on bogs along the shores of  overgrowing lakes 
(Rudolph et al. 1928, Kasari 1972).
Note. Western European communities of  the association 
develop under meso-oligotrophic conditions, as evidenced by 
the consistent presence in their composition of  species like 
Carex rostrata, C. chordorrhiza, Menyanthes trifoliata. In northern 
Russia, these are primarily oligotrophic communities with a 
constant participation and often dominance of  Eriophorum 
russeolum. Such relevés are provided by Ruuhijärvi (1960) for 
northern Finland (Table 4, Schlenkenweissmoore, rel. 21–24: 
60). We distinguish them as a separate new subassociation 
(Lapshina et al. 2022).
The subass. Carici limosae–Sphagnetum lind ber-
gii typicum  fully corresponds to the diagnosis of  the as so-
cia tion and is automatically established based on the no men-
cla tural type of  the association (autonyms) when di vi ding the 
latter into units of  subordinate ranks [ICPN, Art. 5b, 13b].

Carici  l imosae–Sphagnetum l indbergi i 
er iophoretosum r usseol i  subass. nov. (Table 6, 
rel. 15–26, Table 8, syntaxon 20; Figs 4D, 2, cluster 13).
The subassociation encompasses oligotrophic Eriophorum-
sedge-Sphagnum communities of  waterlogged hollows do mi-
na ted by Carex limosa and Eriophorum russeolum in the grass 
layer and Sphagnum lindbergii in the moss cover, occurring on 
raised Sphagnum bogs and palsa mires in northern Scandinavia, 
the European part of  Russia, and Siberia.
Diagnostic species: Carex limosa, Eriophorum ruseolum, Sphag
num lindbergii (dom.).
Holotypus: relevé 18 (author's number 323E17nu) in 
Table 6, Beloyarsk District, Numto Nature Park, 16.08.2017, 
author E.D. Lapshina.
Synonyms: Sphagnum lindbergii-Rimpiweissmoore Ruuhijarvi 
1960, Car icetum l imosae sphagnetosum l indberg i i 
(Osvald 1925) Dierssen 1982 (sensu Boch & Smagin 1993).
Structure and composition: The 15 to 20 cm high grass 
layer is composed of  Carex limosa and Eriophorum russeolum 
in varying proportions. The total projected coverage varies 
from 10 to 40 % (averaging 25 %). A continuous moss layer 
is formed of  Sphagnum lindbergii (Fig. 4D). A minor admixture 
includes Sphagnum balticum, S. jensenii, and S. majus. Scattered 
dwarf  shrubs Andromeda polifolia and Oxycoccus palustris, as well 
as Drosera anglica and D. rotundifolia, are present.
Distribution and ecology. The communities of  this sub-
as so ciation are relatively rare within the nature park. They 
occur in the most waterlogged conditions of  flat palsa mire 
complexes, enclosed thermokarst depressions, on floating 
mats along watercourses and small lakes, and in areas adjacent 
to thawing frozen peat mounds.
Sedge-peat moss communities dominated by Carex limosa and 
Sphagnum lindbergii are frequently found in northern Scan di-
na via (Ruuhijarvi 1960, Eurola 1962, Dierssen 1982), in the 
North west of  Russia, as well as in northern Karelia and the 
White Sea region (Kuznetsov 1991, Boch & Smagin 1993). 
They have also been documented in the far northeast of  Rus-
sia, where they occur on floating Sphagnum mats along the 
shores of  mountain lakes at elevations of  800–900 m a.s.l. in 
the upper part of  the forest belt (Sinelnikova 2009).
Note. Oligotrophic Carex limosa-peat moss and Eriophorum 
russeolum-peat moss communities dominated by Sphagnum 

lindbergii in the moss layer, exhibit remarkable consistency in 
their species composition across their entire range, extending 
from northern Scandinavia and the Central European moun-
tains to the far northeast of  Russia. In terms of  overall spe-
cies composition and appearance, they share similarities with 
the communities of  the association Car ic i  rotundatae–
Sphagnetum l indberg i i , which is widely distributed in 
the forest-tundra and southern tundra of  Western Siberia. 
The main distinctions lie in the high constancy and noticeable 
abun dance of  the typically boreal species Carex limosa, and 
the absence of  Carex rotundata in the communities. On the 
other hand, the notable abundance of  Eriophorum russeolum 
and, most importantly, the absence of  Scheuchzeria palustris 
differentiate these community types from similar oligotrophic 
mire syntaxa of  the taiga zone. 

Eriophoro russeoli–Warnstorfietum f luitantis 
Lapshina et al. 2022 (Lapshina et al., 2022: 14–15, Table. 3, 
rel. 1–14) (Table 8, syntaxon 21, Fig. 2, cluster 14)
The association encompasses floristically poorly defined, but 
easily recognizable low-diversity communities dominated by 
Warnstorfia fluitans, characterized by green patches in yellow-
brown oligotrophic Sphagnum lawns and hollows in flat palsa 
bogs and ridge-hollow raised bog complexes (Lapshina et al. 
2022).
Diagnostic species: Eriophorum russseolum, Warnstorfia fluitans 
(dom.).
Structure and composition: The sparse 15–20 cm high 
grass layer (projective cover 10–25 %) is formed by Eriopho
rum russeolum, occasionally with a slight admixture of  Carex 
limosa and less frequently C. rotundata. A continuous moss 
layer is formed by Warnstorfia fluitans.
Ecology and distribution. Communities of  this association 
form in extensive flat Sphagnum hollows and floating mats in 
oligotrophic bog and palsa mire complexes in places where 
poor groundwater discharges occur. From the southern 
boundary of  the northern taiga to the southern tundra, these 
communities do not occupy large areas, occurring in small 
patches on bogs. They are rare within the nature park.
Note. Physiognomically, the communities of  this association 
resemble the association Drepanoclado f lu i tant i s–
Car icetum l imosae Kästner et Flössner 1933 ex Kasari 
1972, described in the Central European mountains (Chytrý 
2011), but differ by the dominance of  Eriophorum russeolum in 
the sparse grass layer and the absence of  Sphagnum cuspidatum, 
which predominantly occurs in European communities.  

Carici  rotundatae–Sphagnetum balt ici 
Lapshina et al. 2022 (Table 7, rel. 13–40; Table 8, syntaxa 23, 
24, Figs 4E, 2, clusters 15.1, 15.2) 
Diagnostic species: Carex rotundata, Eriophorum russeolum, 
Sphagnum balticum (dom.).
The association was recently described in the northern West 
Siberia (Lapshina et al. 2022). It encompasses oligotrophic 
Eriophorum russeolum-Carex rotundata-peat moss communities 
dominated by Sphagnum balticum in the hollows and floating 
mats of  oligotrophic mire complexes in the northern taiga, 
forest-tundra, and southern tundra.
Structure and composition. The grass layer, ranging from 
15 to 30 cm in height, consists of  varying proportions of  
Carex rotundata and Eriophorum russeolum. The overall cover 
of  the grass layer ranges from 5 to 40 %, commonly 15 to 
20 %. Dwarf  shrubs, including Andromeda polifolia, Oxycoccus 
palustris, and O. microcarpus, occur in limited abundance. The 
con tinuous moss layer is composed of  Sphagnum balticum, 
sometimes with a more or less noticeable admixture (up 
to 20–25 %) of  S. lindbergii, S. jensenii, and S. majus. Other 
species such as Calypogeia sphagnicola, Cladopodiella fluitans, and 
Warnstorfia fluitans are occasionally found as single stems.
Distribution and ecology. Within the nature park, the asso-
cia tion sporadically occur as small patches in the vast hollows 
of  oligotrophic flat palsa mires and ridge-hollow complexes. 
It also develops in young thermokarst depressions within the 
frozen peat mounds of  palsa mire complexes.
Based on the dominant species of  the grass layer, two sub as-
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Table 8. Synoptic table of  the syntaxa of  the class Scheuchzerio–Caricetea nigrae in the Numto Nature Park, north 
taiga zone of  Western Siberia: 1–3 – Sphagno warnstorfii–Tomentypnion nitentis, 4–9 – Sphagno–Caricion 
canescentis, 10–15 – Stygio–Caricion limosae, 16–24 – Scheuchzerion palustris. Abbreviations: (a) – tree layer.

Cluster nr. in the Fig. 4 1.1 1.2 2 4 3.1 3.2 5 6.1 6.2 7.1a 7.1b 7.2 8 9 10 11.1 11.2 12.1 12.2 13 14 16 15.1 15.2
Syntaxon nr. in the table 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Species of  tree layer

Pinus sylvestris (a) I IIIr I · · · · · · · · · · · · · · · · · · · · ·
Betula pubescens (a) II V+ I · · · · · · · · · · · · · · · · · · · · ·

Diagnostic species of  the ass. Sphagno teret is–Betuletum nanae 
Betula nana V2b V2b III+ · · I III · · · · · · I · · · · · · · I · ·
Sphagnum angustifolium V2b IV2b IV1 · · · · · II · · · · · · · · · · · · · · ·
Carex magellanica IV+ V+ IV+ · II I I I II · · · · · · · · · · · · · · ·
Carex chordorrhiza S.-C. IV+ V+ V1 · I I I III+ IV+ II · III · I · · · · · · · · · ·
Scapania paludicola V+ V+ II · · · · · I I · IV+ II · · · · · · · · · · ·
Sphagnum squarrosum IV+ IV+ · · · · · · III I · · · · · · · · · · · · · ·
Sphagnum teres III III · · · · · · · · · · · · · · · · · · · · · ·
Schljakovia kunzeana III III · · · · · · · · · · · · · · · · · · · · · ·
Sphagnum fimbriatum III1 I · · · · · · · · · · · · · · · · · · · · · ·
Sphagnum centrale III II · · · · · · · · · · · · · · · · · · · · · ·
Pohlia nutans II III · · · · · · · · · · · · · · · · · · · · · ·
Cephalozia pleniceps II III+ II · · · · · · · · · · · · · · · · · · · · ·

Diagnostic species of  the subass. S.t.–B. n. sphagnetosum warnstorfii and ass. Sphagno dioicae–Caricetum dioicae 
Sphagnum warnstorfii II V3 V5 · · · · · · · · · · · · · · · · · · · · ·
Drosera rotundifolia I III+ V+ I · · · · · I I · · II III+ II I II · I II II II II

Diagnostic species of  Sphagno war nstorf i i–Tomentypnion nitentis
Aulacomnium palustre V1 V2a V+ · · · · · · · · · · · · · · · · · · · · ·
Helodium blandowii IV+ V1 III+ · · · · · III1 · · · · · · · · · · · · · · ·
Straminergon stramineum V+ V+ III+ · I I · I V1 II · IV+ · · · · · · I · · · · I
Equisetum fluviatile S.-C. II V1 V+ · · · II · · · · · · · · · · · · · · · · ·
Calamagrostis neglecta II IV+ · · I · · · III+ · · · · · · · · · · · · · · ·
Carex diandra R II II · · · · · · · · · · · · · · · · · · · · ·
Paludella squarrosa I II · · · · · · · · · · · · · · · · · · · · · ·

Diagnostic species of  the ass. Sphagno riparii–Menyanthetum trifoliatae and Sphagno riparii–Eriophoretum russeoli
Sphagnum riparium III1 III · V5 V5 V5 I I III · · I · · · I R · · · · · · I

Diagnostic species of  the ass. Sphagno fal lacis–Caricetum rostratae
Carex rostrata S.-C. IV+ I · · II V3 V3 III1 II I I II II I II · R · · · · · I ·
Sphagnum fallax · · · I · I V5 · · · · · · · · · · · · · · · · ·

Diagnostic species of  the ass. Sphagno obtusi–Comaretum palustr is
Sphagnum obtusum III III III+ · I · · V5 V3 · · · · · · · · · · · · · · ·
Comarum palustre · V1 III · I II II IV+ V2b · · · · · · · · · · · · · · ·
Sphagnum mirum I · · · · · · · V4 · · II · · · · · · · · · · · ·

Diagnostic species of  the Sphagno–Caricion canescentis
Carex canescens · · · · II I · II · · · · · · · · · · · · · · · ·
Epilobium palustre I I · · I · · I III+ · · · · · · · · · · · · · · ·
Eriophorum gracile · I · · III+ · · II · · · · IIIr · · · · · · · · · · ·

Diagnostic species of  the Utriculario ochroleuco–Caricetum l imosae 
Gymnocolea inflata S.-C.l. · · · · · · · · · V3 V3 V3 · I I · · · · · · · · ·
Sphagnum platyphyllum · · · · · · · · · III+ II II · II · · · · · · · · · ·
Juncus stygius S.-C.l. · · · · · · · · · IV+ · V+ · · · · · · · · · · · ·
Carex livida · · · · · · · · · · · III+ · · · · · · · · · · · ·

Diagnostic species of  the U. o.–C. l. subass. warnstorfietosum exannulati and Carex limosa–Warnstorfia exannulata com. type
Warnstorfia exannulata II III+ I · · · · · · II · V2b V5 I I · · · · · · · · ·
Utricularia minor S.-C.l. · · · · · · · · · · · · IIIr I · · · · · · · · · ·

Diagnostic species of  the ass. Sphagno compacti–Caricetum l imosae and the ass. Cladopodiel lo  f lui tantis–
Trichophoretum cespitosae 

Cladopodiella fluitans · · · · · · · · · II IV1 IV1 · V3 V2b · R I I · · · II I
Sphagnum compactum · · · · · · · · · III+ V2a III · V2a V3 · · · · · · · · ·
Trichophorum cespitosum · · · · · · · · · · II · · III V3 · · · · · · · · ·

Diagnostic species of  the Stygio–Caricion l imosae
Drosera anglica · · · · · · · · · II IIIr II · II · · · IIIr I II IIIr · I I
Drosera obovata · · · · · · · · · V+ II V+ · V1 I · · · · · · · · I
Utricularia ochroleuca · · · · · · · · · V1 I V+ IV+ I · · · · · · · · · ·

Diagnostic species of  the ass. Scheuchzerio palustr is–Sphagnetum jensenii
Scheuchzeria palustris S.p. I · · · I · · II · II II · · II · V2a IV2b · · I · · · I
Sphagnum jensenii S.p. I · · III I · · · · II II · II II III V5 IV2a II II III+ II · II I
Sphagnum majus S.p. · · · · I I · II2b · II IV+ I II V1 III III V5 II I II III+ I III ·

Diagnostic species of  the ass. Carici  rotundatae–Sphagnetum l indbergi i
Carex rotundata C.r.-S.b. · · · · · I I · · II IV+ I · III IIIr · R V2a IIIr I · I V2b I
Sphagnum lindbergii S.p. I · · II I I I · · I IV+ II · II II I I V5 V5 V5 IV+ I II III

Diagnostic species of  the com. type Eriophorum russeolum–Warnstorfia fluitans
Warnstorfia fluitans S.-C.l. II II · · I I · · I III+ IV+ III · IV+ I I I I II II V5 · I I

Diagnostic species of  the ass. Eriophoro vaginati–Sphagnetum baltici and Carici rotundatae–Sphagnetum baltici 
Eriophorum vaginatum · · · · · · · · · · · · · · · · · · · · · V2b I ·
Sphagnum balticum · · · · · · · · · · · · · I I II R IV2a IV2a III+ II V5 V5 V5

Eriophorum russeolum · · · V2b II I · III · IV+ IV+ IIIr IIIr III+ · IV+ V+ IV+ V2a V1 V2a I IV+ V2b

Diagnostic species of  the Scheuchzerio–Caricetea nigrae
Carex limosa IV+ III+ V1 · IV+ I · V1 V2a V2a V2a V2a V2a V1 I V+ V1 II I V1 IIIr II III+ III
Oxycoccus palustris V1 V1 V2b IV+ IV+ III V1 IV+ V1 I I · II III IV+ III+ III+ IV+ IV+ III · V1 V+ V1

Menyanthes trifoliata V2b V2b V2b · V3 V1 IV+ V2b I V1 V1 V2a V2b V+ II I II · I I III+ · I ·
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so ciations are distinguished within the association: typ icum 
and er iophoretosum r usseol i .

Carici  rotundatae–Sphagnetum balt ici 
subass. typicum (Table 7, rel. 13–23; Table 8, 
syntaxon 23, Fig. 2, cluster 15.1)
Diagnostic species: Carex rotundata (dom.), Sphagnum 
balticum (dom.).
Structure and composition. The subassociation comprises 
low-diversity communities dominated by Carex rotundata and 
Sphag num balticum. The grass layer is formed by Carex rotundata 
(5–30 %). Eriophorum russeolum, Carex limosa, and Drosera ro tun
di folia are present in limited abundance alongside it. Scattered 
dwarf  shrubs include Andromeda polifolia, Oxycoccus palustris, 
and occasionally Chamaedaphne calyculata. The continuous 
moss cover is formed by Sphagnum balticum, with occasional 
scattered stems of  small liverworts interspersed within it.
Distribution and ecology. Same as in the association.
Regarding the composition of  the moss cover, three variants 
have been identified:
The variant typ ica  fully aligns with the subassociation's 
description and is characterized by the dominance of  
Sphagnum balticum.
The variants Sphagnum l indberg i i  and Sphagnum 
jenseni i  are found in more waterlogged conditions and 
are distinguished by a more or less noticeable mixture of  
Sphagnum lindbergii and S. jensenii, or S. majus, respectively.

Carici  rotundatae–Sphagnetum balt ici 
subass. er iophoretosum r usseol i  Lapshina et 
al. 2022 (Table 7, rel. 24–40; Table 8, syntaxon 24, Fig. 2, 
cluster 15.2)
The subassociation comprises oligotrophic communities 
dominated by Eriophorum russeolum and Sphagnum balticum.
Diagnostic species: Eriophorum russeolum (dom.), Sphagnum 
balticum (dom.). 
Structure and composition. A uniform grass layer, 15–
25 cm in height, is formed by Eriophorum russeolum (cover up to 
25 %) with minor admixtures of  Carex limosa. Dwarf  shrubs, 
predominantly Oxycoccus palustris and occasionally Andromeda 
polifolia, show high consistency. The continuous moss cover is 
composed of  Sphagnum balticum, sometimes with an admixture 
of  S. lindbergii. Unlike similar communities widely distributed 
in the forest-tundra and southern tundra of  Western Siberia 
(Lapshina et al. 2022), Carex rotundata is practically absent in 
the subassociation's peat-moss communities on the southern 
border of  the Numto Nature Park.
Distribution and ecology. The communities of  this sub-
asso ciation are found in waterlogged floating lawns and 
hollows of  flat palsa mire complexes, but in wetter conditions 
compared to the communities of  the typical subassociation.
Regarding the structure of  the moss cover, two variants are dis-
tin guished: typ ica  and Sphagnum lindbergii . The va riant 
typica (Table 7, rel. 24–34) fully corresponds to the sub as-
so cia tion's diagnostic criteria. The variant Sphagnum lind-
ber gii  (Table 7, rel. 35–40) differs by having a more or less 
no ti ceable admixture of  Sphagnum lindbergii in the moss cover.

Eriophoro vaginati–Sphagnetum balt ici 
Bogdanowskaya-Guihéneuf  1928 (Table 7, rel. 1–12; 
Table 8, syntaxon 22; Figs 4F, 2, cluster 16). 
The association was described by Bogdanowskaya-Guihé-
neuf  (1928) in the oligotrophic raised bogs of  the Baltic re-

gion and was recently validated by Lapshina et al. (2022). The 
association's name is not inverted, with the dominant moss 
species remaining in the second place, which in all com mu ni-
ties has a canopy cover of  not less than 80 % (typically 100 %).
Diagnostic species: Eriophorum vaginatum, Sphagnum balticum 
(dom.).
Structure and composition. The association encompasses 
oligotrophic Eriophorum vaginatum–peat moss communities 
dominated by Sphagnum balticum, forming a continuous moss 
cover. Flat tussocks of  Eriophorum vaginatum are scattered 
across, with a cover of  5–25 %, occasionally higher (Fig. 4F). 
Sparse dwarf  shrub layers are composed of  Andromeda 
polifolia, Chamaedaphne calyculata, and Oxycoccus palustris. Also, 
in low abundance, species from the class Oxycocco-
Sphagnetea  are often present – Drosera rotundifolia, 
Oxycoccus microcarpus, Rubus chamaemorus, Sphagnum divinum, 
and Mylia anomala.
Distribution and ecology. The nano-relief  is sparsely tus-
socky, formed by the low tussocks of  Eriophorum vaginatum, 
slightly elevated above the surface of  the Sphagnum mosses that 
fill all the spaces between them. The relative height difference 
is about 3–5 (10) cm. The water table sits approximately 10–
15 cm below the surface of  the moss carpet.
This association regularly occurs in Finland (Ruuhijärvi 1960, 
Eurola 1962), in the boreal zone of  the European part of  
Russia (Kuznetsov 1991, Smagin 2011), and in northern 
Belarus (Zelenkevich et al. 2016). However, it attains its 
greatest distribution in a continental climate on ombrotrophic 
raised bog complexes within the forest zone of  Western 
Siberia (Lapshina 2010).

Prodromus
Prodromus of  the syntaxa of  the class Scheuchzer io–

Car icetea  n ig rae  distinguished and described in the 
Numto Nature Park is given below (in bold, the syntaxa 
that were described for the first time, validated, or had their 
syntaxonomic rank changed are highlighted).

Class 
Order

Alliance
Association / Community type

Subassociation
Variant

Scheuchzer io  pa lustr i s–Car icetea  n ig rae  Tx. 1937
Sphagno warnstorf i i–Tomentypneta l ia  Lapshina 
2010

Sphagno warnstorf i i–Tomentypnion n i tent i s 
Dahl 1957

Sphagno teret i s–Betu letum nanae Lapshina 
et al. 2018

typ icum
sphagnetosum warnstorf i i  subass. nov.

Sphagno warnstorf i i–Car icetum dio icae 
Lapshina 2010

Carex chordor rhiza
Car iceta l ia  n ig rae  Koch 1926

Sphagno–Car ic ion canescent is  Passarge 1978

Table 8. Continued.

Syntaxon nr. in the table 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Andromeda polifolia V2a V1 IV2a · · I III+ · II I II II · II V1 I I V+ II II II IV1 IV+ III
Eriophorum angustifolium IV+ I II · III I I II IIIr IV+ II IIIr IIIr III IV+ I R IIIr II I · · I I

Note. Diagnostic species (next to the name of  the taxon): S.-C. – Scheuchzerio–Caricetea nigrae, S.-C.l. – Stygio–Caricion 
limosae, S.p. – Scheuchzerion palustris, C.r.-S.b. – Carici rotundatae–Sphagnetum baltici.
The numbers of  syntaxa correspond to the numbers in Fig. 2.
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Sphagno r ipar i i–Menyanthetum tr i fo l ia tae 
ass. nov.

typ icum subass. nov.
car icetosum rostra tae  (Osvald 1925) stat. 
nov.

Sphagno r ipar i i–Er iophoretum r usseol i 
ass. nov.
Sphagno fa l lac is–Car icetum rostra tae 
Osvald ex Lapshina nom. ivers. mut.
Sphagno obtus i–Comaretum pa lustr i s  ass. 
nov.

typ icum subass. nov.
typ ica 
Sphagnum majus

sphagnetosum mir i  subass. nov.
Styg io–Car ic ion l imosae Nordhagen 1943

Utr icu lar io  ochroleuco–Car icetum 
l imosae Lapshina et al. 2022

typicum
inops
warnstorf ie tosum exannulatae  Lapshina et 
al. 2022

typica
Carex l iv ida

Carex limosa–Warnstorfia exannulata
Sphagno compact i–Car icetum l imosae ass. 
nov.
Cladopodie l lo–Tr ichophoretum cespi tos i 
Smagin ex Lapshina in Lapshina et al. 2022

sphagnetosum compact i  Lapshina et al. 2022
Scheuchzer ie ta l ia  pa lustr i s  Nordhagen 1936 ex 
Tx. 1937

Scheuchzet ion pa lustr i s  Nordhagen ex Tx. 1937
Scheuchzer io  pa lustr i s–Sphagnetum 
jenseni i  ass. nov.

typ icum subass. nov.
typ ica 
Sphagnum majus 

sphagnetosum major is  subass. nov.
typ ica 
Sphagnum jenseni i 

Car ic i  rotundatae–Sphagnetum l indberg i i 
Nordhagen ex Lapshina et al. 2022

typicum
typica
Sphagnum bal t icum

er iophoretosum r usseol i  Lapshina et al. 
2022

typica 
Sphagnum bal t icum

Car ic i  l imosae–Sphagnetum l indberg i i 
Rudolph et al. 1928

er iophoretosum r usseol i  subass. nov.
Er iophoro r usseol i–Warnstorf ie tum 
f lu i tant i s  Lapshina et al. 2022
Car ic i  rotundatae–Sphagnetum ba l t ic i 
Lapshina et al. 2022

typicum
er iophoretosum r usseol i  Lapshina et al. 
2022

typica 
Sphagnum l indberg i i

Er iophoro vag inat i–Sphagnetum ba l t ic i 
Bogdanowskaya-Guihéneuf  1928

D I S C U S S I O N
Within the territory of  the Numto Nature Park, the 

class Scheuchzer io–Car icetea  n ig rae  is represented 
by four unions belonging to three orders: Sphagno 
warnstorf i i–Tomentypneta l ia , Car iceta l ia  n ig rae, 
and Scheuch ze  r ie  ta l i a  pa lustr i s. Due to the pre do mi-
nance of  sandy soils and the poverty of  surface and ground-
water, various oligotrophic and meso-oligotrophic com mu-
ni ties of  upland bogs and poor transitional peat-moss bogs 
pre dominate significantly. Vegetation of  minerotrophic 
bogs fed by moderately rich groundwater occupies very 
limi ted areas.

The order Sphagno warnstorf i i–Tomentyp ne  ta-
l i a  includes two alliances – Sax i f rago–Tomentypnion 
n i tent i s  and Sphagno warnstorf i i–Tomentypnion 
n i tent i s  (Lapshina 2010), of  which only the latter is re-
pre sen ted in the territory of  the Numto Nature Park. 
Com munities of  this alliance represent the initial stage 
of  oligotrophication in the vegetation of  minerotrophic 
sedge-grass-moss moderately rich bogs. They are found 
in the valleys of  small rivers and creek headwaters in the 
cent ral part of  the Numto Nature Park and are represented 
by two associations previously described in the literature 
(Lapshina 2010, Lapshina et al. 2018).

The association Sphagno teret i s–Betu letum na-
nae by floristic composition occupies an intermediate 
po si tion between the syntaxa of  its alliance and the most 
spe cies-rich communities of  the alliance Sphagno–Ca-
r i  c ion canescent is  of  the order Car iceta l ia  n ig rae 
Koch 1926. Taking into account the presence of  a clear set 
of  diagnostic species from the alliance Sphag no warn-
s tor  f i i–Tomentypnion n i tent i s  and the sig ni ficant 
pre sence of  Sphagnum teres, S. warnstorfii, as well as the ab-
sence or much smaller participation of  typical re pre sen ta-
tives of  the alliance Sphagno–Car ic ion canescent is 
(Carex canescens, Sphagnum fallax, S. obtusum, S. riparium), 
we consider these communities to be part of  the alliance 
Sphag no warnstorf i i–Tomentypnion n i tent i s.

The association Sphagno warnstorf i i–Car icetum 
dio i  cae  occurs sporadically in mineralotrophic bogs with 
mo derately rich mineral nutrition and groundwater through-
out the forest zone of  Western Siberia, but never occupies 
ex tensive territories. On the territory of  the natural park 
these association communities are on the northern border 
of  the range. Despite the absence of  Carex dioica in the 
dwarf  shrub-grass layer and pronounced dominance of  Ca
rex chordorrhiza, the general species composition and similar 
physiognomy make it easy to recognize (identify) these rare 
communities in natural conditions.

Within the nature park, the order Car iceta l ia  n ig rae 
includes seven associations with subassociations and va-
riants, as well as one community type, which we assigned 
to two alliances: Sphagno–Car ic ion canescent is  and 
Styg io–Car ic ion l imosae.

In the syntaxonomic literature, the vegetation of  the 
alliance Sphagno–Car ic ion canescent is  was pre vious-
ly considered as part of  the alliance Car ic ion las iocarpae 
Vanden Bergen in Lebrun et al. 1949. Recently, due to nu me-
rous misinterpretations, it has been suggested that the use 
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of  this name should be abandoned entirely (Mucina et al. 
2016, Theurillat et al. 2021, ICPN Art. 36). However, most 
communities within mesotrophic and meso-oligotrophic 
tall-sedge-Sphagnum mires still continue to be included in 
two large associations, Car icetum las iocarpae Vanden 
Bergen in Lebrun et al. 1949 and Car icetum rostra tae 
Rübel ex Osvald 1923. Within each of  these associations 
there are between 7 and 12 sub-associations based on the 
dominant moss species. This results in these associations 
being amorphous and not consistent with the original diag-
noses of  the originally described sedge communities (Dier-
ssen 1982, Boch & Smagin 1993, Smagin 2012, Zelenkevich 
et al. 2016).

Carex lasiocarpa communities are extremely rare in the 
study area due to poor soils and groundwater and occur only 
in small fragments. Communities with Carex rostrata par ti-
ci pation or dominance are much more widespread. These 
communities represent the main phytocoenotic di ver sity 
within the alliance Sphagno–Car ic ion canescent is.

We used statistical methods of  relevé analysis to de ter-
mine floristic similarity between communities with res pect 
to species abundance. It was shown that the classification of  
the entire dataset of  mesotrophic sedge-Sphagnum com mu-
nities within the alliance Sphagno–Car ic ion ca  nes  cen-
t i s  into distinct and well-defined clusters, i.e. asso cia tions, is 
not based on vascular plant species, but on do mi nant moss 
species. On a finer scale, these associations are sub di vided 
into subordinate units, subassociations, de pen ding on the 
dominant species of  the herbaceous layer (Figs 2, 3).

Based on the results of  statistical analysis, we identified 
three new associations: Sphagno r ipar i i–Meny an the-
tum tr i fo l ia tae  ass. nov., Sphagno r ipar i i–Er io-
pho re  tum r usseol i  ass. nov. and Sphagno obtus i–
Co ma retum pa lustr i s  ass. nov. These associations 
are understood in a narrower sense than that adopted in 
the Braun-Blanquet system for similar community types. 
The newly identified associations have a common species 
composition, which is explained by their belonging to the 
same alliance, but they differ markedly in appearance (do-
mi nants), ecological conditions (water level and availability 
of  mi neral nutrients) of  habitats, area occupied and 
position in bog complexes. The association Sphagno fa l -
la  c i s–Car icetum rostra tae  (Fig. 3), which occupies 
the northern limit of  distribution in the taiga zone of  the 
Numto Nature Park and is represented by a limited number 
of  relicts, stands somewhat apart.

Communities of  the alliance Styg io–Car ic ion l imo-
sae  have much in common in terms of  species composition 
and general physiognomic appearance with low-sedge com-
mu nities of  the order Scheuchzer ie ta l ia  pa lustr i s. 
This is also evident from the clustering dendrogram (Fig. 3). 
How ever, for now we placed them in the order Car iceta l ia 
n ig  rae, on the basis that the original concept of  this order 
in cluded the alliance Rhynchospor ion a lbae  Koch 
1926 (ICPN, Art. 36), which was replaced by the Styg io–
Ca r i  c ion l imosae in the modern structure of  the class 
Scheuch zer io–Car icetea  (Peterka et al. 2017).

A total of  three associations, three subassociations and 
one community type of  the alliance Styg io–Car i  c ion l i -

mo sae  have been identified in the Numto Na ture Park. In 
addition to two previously described asso cia tions – Ut ri cu-
la rio ochroleuco–Caricetum limosae and Cla do po-
diello–Trichophoretum cespitososi with cor res pon-
ding subassociations, a new association Sphagno com-
pac ti–Caricetum limosae ass. nov., has been revealed. 

This association is differentiated from the communities 
of  the association Utr icu lar io  ochroleuco–Car i  ce-
tum l imosae by a distinct group of  species from the 
alliance Scheuchzer ion pa lustr i s : Carex limosa, C. rotun
da ta, Eriophorum russeolum, Scheuchzeria palustris, and oligo tro-
phic peat moss species such as Sphagnum jensenii, S. lind ber gii, 
S. majus, and S. papillosum. In contrast, the dia gnos tic group 
of  the alliance Styg io–Car ic ion l imosae is primarily 
re pre sen ted by species with a broader range that occur in 
com mu nities of  both alliances, including Drosera anglica, Me
ny an thes trifoliata, Sphagnum compactum, and Warnstorfia fluitans.

The alliance Styg io–Car ic ion l imosae is indicated 
by poor development of  Sphagnum mosses, predominance 
and sometimes dominance of  Gymnocolea inflata along with 
Cla do podiella fluitans in the ground cover, as well as the pre-
sence, although in small numbers, of  such diagnostic spe cies 
of  this alliance as Drosera obovata and Sphagnum platyphyllum.

In the central and northern parts of  the Numto Nature 
Park, a new variant inops of  the typical subassociation of  
the association Utr icu lar io  ochroleuco–Car icetum 
l i  mo sae  was described. The communities of  this variant 
dif fer from the communities of  the southern part of  the nor-
thern taiga subzone by the reduced frequency of  occurrence 
and absence of  some diagnostic species of  the association. 
In general, the communities of  the alliance differ well in 
physiognomic, ecological and species characteristics.

Five associations, seven sub-associations with variants 
and one community type were identified within the alliance 
Scheuchzet ion pa lustr i s  in the Numto Nature Park. 
The association Car ic i  l imosae–Sphagnetum jense-
n i i , previously described on the basis of  limited material, is 
widely distributed in the southern part of  the nature park. 
This widespread distribution allowed its validation by a 
large number of  relevés. Communities of  this association 
have been repeatedly described in the European part of  
Rus sia, where they vicariously replace predominantly 
Wes tern Euro pean associations in oligotrophic hollows 
of  raised bogs. These Western European associations 
consist of  si mi lar sedge-Scheuchzeria-peat communities 
dominated by Sphag num cuspidatum. The Western European 
communities de ve loped in a sub-Atlantic mild temperate 
climate under meso-oligotrophic conditions, as evidenced 
by the persistent presence, albeit low abundance, of  species 
such as Carex rostrata, C. chordorrhiza and Menyanthes trifoliata.

The described association Car ic i  l imosae–Sphag-
ne tum jenseni i  ass. nov., unlike similar western com mu-
ni ties, is distributed in the boreal zone and is characterised 
by the presence of  hypoarctic species such as Eriophorum 
russeolum and Sphagnum lindbergii. The frequency of  occur-
rence of  these species increases from west to east. The phy-
to coenotic activity of  Sphagnum jensenii, absent in Western 
Europe and rare in the European part of  Russia, increases 
in the same direction. In the moderately continental climate 
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of  Western Siberia, S. jensenii coexists with S. majus and 
often dominates.

Further studies and involvement of  additional materials 
will make it possible to show more fully the differences 
between the association Car ic i  l imosae–Sphag ne tum 
jenseni i  and similar sedge (Carex limosa)-Scheuchzeria-peat 
moss communities of  oligotrophic hollows dominated by 
Sphagnum balticum. The latter are widespread in the con di-
tions of  continental climate of  the middle and southern 
sub zones of  the taiga zone of  Western Siberia and also dif-
fer from those in Western Europe.

The association Car ic i  l imosae–Sphagnetum 
l ind berg i , previously described in Northern Scandinavia 
and in the mountains of  Central Europe (Rudolph et al. 
1928, Kasari 1972, Dierssen 1982), was validated. In cont-
rast to typical communities developing under meso-oli go tro-
phic conditions, in northern European Russia and Wes tern 
Siberia this association is represented by a distinct strictly 
oligotrophic subassociation, er iophoretosum r usseol i 
subass. nov., with participation of  Eriophorum russeolum.

Syntaxonomically, they occupy an intermediate posi tion 
between closely related syntaxa in the north of  the tai ga 
zone of  Western Siberia with Scheuchzeria palustris and com-
mu nities of  the association Car ic i  rotundatae–Sphag-
ne tum l indberg i i , which are widely distributed in the 
forest tundra and southern tundra of  Western Siberia.

The results of  statistical analysis analysis of  relevés 
showed that low-productive sedge-moss-liverworts and 
sedge-moss-Sphagnum communities of  the alliances Sty  g io–
Car i  c ion l imosae and Scheuchzer ion pa lustr i s, as 
well as mesotrophic and meso-oligotrophic communities 
of  the alliance Sphagno–Car ic ion canescent is  with 
high cover by vascular plants are divided into well-defined 
clus ters: associations based on dominant moss species in 
the ground cover. Subassociations are distinguished first of  
all by the dominance of  the species of  the herbaceous layer, 
which determines the external appearance of  the com mu-
ni ties, and less often by the similar composition of  vascular 
plants based on the dominant species of  peat moss.

In species-poor communities closely asso cia ted with 
habitats where water levels are close to the sur face, the 
dominance of  individual species, particularly mosses, is 
crucial for classifying mire ve ge ta tion (Lapshina et al. 
2018). Unlike vascular plants, mos ses are more sensitive to 
the ecological conditions of  ha bi tats, primarily substrate 
reaction (pH) and mineral nut rient richness. This ultimately 
determines the entire floristic com position of  communities 
and their belonging to higher ranks – alliances and orders.

This study contributes to a better understanding of  the 
ecological and floristic features of  the park's ecosystems, 
which can be instrumental in its conservation, management 
and future scientific research.

C O N C L U S I O N S
Generalisation of  the results of  phytosociological 

studies conducted to investigate the syntaxonomic diversity 
of  the largest class of  mire vegetation, the Scheuchzer io–
Car icetea  n ig rae, in the Numto Nature Park allowed us 
to expand the previous studies and to represent the typo-

lo gi cal diversity of  this vegetation in the entire subzone of  
the northern taiga of  Western Siberia.

In the northern part of  the forest zone, vegetation 
on mineralotrophic mires with moderately rich nutrition 
occupies very limited areas. There are no sedge-moss (Scor pi
dium spp.) communities belonging to the alliance Car ic ion 
s tant i s  Matveyeva 1994, common in waterlogged de pres-
sions of  polygonal and flat-topped bogs in the tundra zone. 
Communities of  nutrient-rich mineralotrophic bogs do-
mi na ted by Sphagnum warnstorfii of  the alliance Sphagno 
warnstorf i i–Tomentypnion n i tent i s  are very rare 
and sporadic in the valleys of  small rivers and sources of  
streams with underground runoff.

The main syntaxonomic diversity of  the class Scheuch-
ze  r io–Car icetea  in the northern taiga sub zone of  
Wes tern Siberia is represented by: communities of  poor 
tran sitional sedge-Sphagnum fens of  the alliance Sphag-
no-Car ic ion canescent is ; oligotrophic floating mats 
and waterlogged hollows with slightly acidic substrate reac-
tion of  the alliance Styg io–Car ic ion l imosae ; and 
ombrotrophic cottongrass-sedge-Sphagnum hollow com mu-
nities with extremely acidic substrate reaction of  the alliance 
Scheuchzerion palustris. Many of  the de scribed mire 
communities of  the northern forest zone of  Wes tern Siberia 
are also found in northern Scandinavia, the Ko la Pe nin sula, 
Karelia, Arkhangelsk Region and the Komi Republic.

In low-diversity plant communities of  floating Sphagnum 
lawns and waterlogged hollows of  the class Scheuch ze-
r io–Car icetea , the dominant species of  the moss layer 
plays a decisive role, as it is more sensitive to the eco lo gi cal 
con ditions of  the habitat, especially to the substrate reac tion 
(pH) and mineral richness. These factors ulti ma tely de ter-
mine the entire floristic composition and the clas sification 
of  communities into syntaxa (alliances, or ders) of  higher 
rank. Accordingly, subassociations can be dis tin gui shed by 
the dominant moss species or, more often, by the dominant 
grass layer, which gives mire communities a cha rac teristic 
physiognomy that allows their identification in the field.
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