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ABSTRACT

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 Sibetia (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 g associations
and 6 subassociations being described as new), 14 vatiants, 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 Simi%arity 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

PE3IOME

Aanmuna E.A., @®uannmos M.B., I'anacesuu I'.H., Bepepkuna E.A. Cun-
TAKCOHOMMA PACTHTEABHOCTH IPHpoAHOro napka Hymro (ceBepHas Taii-
ra, 3amaauaa Cubups): 2 — kaacc Scheuchzerio—Caricetea nigrae Tx. 1937.
VCTaHOBAGHO CHHTAKCOHOMHYECKOE Pa3sHOOOpPA3Me PaCTUTEABHOCTH KAACCA
Scheuchzerio—Caricetea nigrae Tx. 1937 npupoanoro mapka "Hywmro", pac-
TIOAOKEHHOTO B ITOA30HE ceBeRHofI raiirn 3arrapnoit Cubupn (63°7'-64°20'N
09°44'-71°45'E, Xanrei-Mancuiickuil aBrToHOMHBIH Okpyr). Ha ocrose 420 reo-
OOTAHIMYECKHIX OIHMCAHNI AaHA (PUTOIICHOTHYECKAS XapaKTepUCTHKA 15 acconna-
nnit, 16 cybacconmanmii, 14 Bapmartos u 1 tima cooOI1ecTs, KOTOPBIE OTHECEHDI
K 4 corozam n3 3 mopsiakos. [Tpu srom 5 accormariuii u 6 cybaccommariuii orm-
caHbl Kak HOBbIe. Baanansuposansr 1 accormarms 1 cybaconmanus (c n3amene-
HUEM PaHTa), OIIMCAHHBIX PAHEE B PAMKaxX YIIIICAABCKOI ITKOABL [IpoBeAeHa op-
AVHALINS BBIACACHHBIX CHHTAKCOHOB METOAOM t-SNE, AOIIOAHEHHAs KAACTECPHBIM
AHAAHM30M, AAS OLICHKH CTEIICHI CXOACTBA MEXKAY OTACABHBIMI CHHTAKCOHAMIL.

KaroueBple CAOBA: PACTHTEABHOCTH OOAOT, KAaaccmukarma bpayn-baamke, kaacc
Scheuchzerio—Caricetea nigrae, ceBeprad Tatira, XanTs-MaHCHIACKIIT aBTOHOMHBII
oxpyr — FOrpa, Beaospcrnit paiion, 3amaanas Cubupn

The paper continues the series of publications on the
vegetation of the Numto Nature Park, the territory re-
presentative of the entire northern taiga subzone in the
central part of Western Siberia. It aims at examining
the syntaxonomic structure of the largest class of mire
vegetation, Scheuchzerio-Caricetea nigrae Tx. 1937,
and characterizing its communities and distribution features.

The class Scheuchzerio-Caricetea nigrae includes
sedge-moss vegetation of minerotrophic fens, transitional
mires and ombrotrophic bog hollows in the Northern
Hemisphere. A recent statistical analysis conducted by Peterka
etal. (2017) on alarge 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/mactroclimatic 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 (Stygio-Caricion limosae
Nordhagen 1943 and Scheuchzerion palustris
Nordhagen ex Tx. 1937) within the class Scheuchzerio-
Caricetea nigrae 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 Scheuchzerio-
Caricetea nigrae in the subzone of the northern taiga
in Western Siberia, located on the southern boundary of
permaftrost distribution.

MATERIAL AND METHODS

The natural conditions of the nature park were characte-
rised 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
subzone 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 theclassScheuchzerio—Caricetea nigrae 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
conducted in 2006, 2017, and 2022 within the tertitory of
the Numto Nature Park.

Methods of sampling and data analysis as well as the ve-
getation 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-
quirements 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.
(2000) for mosses, Konstantinova et al. (2009) for liverworts.

RESULTS

The class Scheuchzerio palustris—Caricetea
nigrae comprises floristically rich communities of open
and sparsely wooded sedge-moss minerotrophic fens, as well
as relatively species-poor communities of mesotrophic tran-
sitional mires, and oligotrophic sedge-Sphagnum hollows and
floating mats of raised bog system in the Holarctic region.

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

In the Braun-Blanquet floristic classification, the class
Scheuchzerio—Caricetea nigrae within the territo-

ry of the Numto Nature Park is represented by four allian-
ces belonging to three orders Sphagno warnstorfii—
Tomentypnetalia Lapshina 2010, Caricetalia nigrae
Koch 1926, and Scheuchzerietalia palustris Nordha-
gen 1936 ex Tx. 1937.

Sedge-moss moderately rich fen vegetation

We place the sedge-moss vegetation of moderately rich
minerotrophic fens into the order Sphagno warnstorfii—
Tomentypnetalia Lapshina 2010 and the alliance
Sphagno
Dahl 1957.

warnstorfii-Tomentypnion nitentis

Order Sphagno warnstorfii—-Tomentypnetalia

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: Awulacomninm palustre,
Bryum psendotriquetrum, Canmpylinm stellatum, Calamagrostis neg-
lecta, Carex diandra, C. divica, Drepanocladus aduncus, Hmmzz‘amﬂfx
vernicosus, Helodinm 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-
rotrophic fens Witﬁ moderately mineral-rich ground water
supply.

Diagnostic species of the alliance: Calamagrostis neglecta,
Carex magellanica sabsp. irrigua, Sphagnum warnstorfii and the
order species Aulaconminm palustre, Helodinm blandowii, Tomen-
Hpnum nitens.

Alliance Sphagno—Caricion canescentis Passarge
(1964) 1978

Meso-oligotrophic and oligotrophic species of this alliance
— Sphagnum obtusum, Straminergin straminenm, and the class
Oxycocco—Sghagnetea Br.-Bl. & Tx. ex Westhoff & al.
1946 — Chamacedaphne calycnlata, Drosera rotundifolia, Sphagnum
angustifolinm_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 teretis—Betuletum nanae Lapshinaectal.
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 (Bez‘u%z nana)-
sedge-moss communities evolving in small rivers and
brook valleys (Fig. 1A). This association with three variants
(typicum, Sphagnum centrale,and S. warnstorfii),
was first describe§ 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: Bezula nana, Carex magellanica subsp. irri-
gua, Cephalozgia plenicaps, Scapania paludicola, Sphagnum angustifo-
linm, 8. fimbriatum, S. obtusum, S. riparium, S. russowi, S. squarro-
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 constancy in species composition, community
association are easily recognizable in the field due to the
combination of diagnostic species. In communities a more
or less dense shrub layer is formed by the dwarf birch (Bezula
nand), 30—40 cm high, or it may be absent. The herb-dwarf
shrub layer is main%y composed of Carex magellanica subsp.
irrigna and Menyanthes trifoliata, the abundance of which varies
from a small percentage to 40—60 % in different communi-
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ties. Dwarf shrub species with a high degree of constancy
include Andromeda polifolia and Oxycoceus palustris, and among
herbaceous plants, sedges like Carex limosa, C. chordorrhiza,
C. rostrata, as well as Erigphorum angustifolium and Equisetum
[fluviatile, show strong persistence. In the moss layer, up to 30
species of mosses and liverworts are combined in various
Eroportions. Among them, Aulaconmium palustre, Helodinm

landowii, Sphagnum riparium, S. squarrosum, S. teres, S. fimbriatum,
S. centrale, S. russowi, S. obtusum, and Scapania paludicola stand
out with the highest degree of constancy.

Distribution and ecology. The communities of this associa-
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 teretis—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 (authot'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-
racterized by a well-developed shrub layer dominated by
dwarf birch (Bezula 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 angustifolinm in the moss layer.

Distribution and ecology. Within the nature park, sub-
association communities cﬁ:velop 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 teretis—Betuletum
nanae sphagnetosum warnstorfii 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
Tablel: KhMAO, Beloyarsk District, Numto Nature Park,
12.08.2022, author E. Lapshina.

Diagnostic species: Sphagnun: angustifolinm, S. warnstorfiz, 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 pagfa/z'a is
noticeable 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 sabsp. irrigna, C. divica, C. diandra, and
Calamagrostis neglecta are present with less abundance and con-
stancy. The surface of the continuous Sphagnum mat is cove-
red by Oxycoccus palustris. These communities differ due to the
significant presence of gé)/yagﬂﬂm warnstorfii (10=30 %) in the
moss layer, alongside with Asnlacomninm palustre, Helodinm blan-
dowit, Sphagnum angustifolium, S. squarrosum, and S. zeres.

Distribution and ecology. Rare communities. Within the
nature park, these are found in peatlands associated with
locations where groundwater discharges at the sources of
streams. Habitats have a hummocky nanorelief surface with
narrow, deep micro-depressions holding water. The relative
elevation ditference ranges from 15 to 25 cm. Occasionally,
stunted (1-3 to 5 m tal%) birch and pine trees, and less fre-
quently Pinus sibirica, occupy the hummocks.

Numto Nature Park vegetation 2 — Scheuchzerio—Caricetea nigrae

Association Sphagno warnstorfii—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 divica, 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, Menyan-
thes trifoliata, and Equisetum fluviatile are consistently present.
Low-growing sedges such as Carex divica, occasionally C. chor-
dorrbiza, have limited coverage. Flat hammocks Sphagnum
warnstrofii forms the base of the communities, occasionally
accompanied by brown mosses like Toweﬁgpnwﬂ nitens and
Aulacomminm 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 charactetized
by the optimal development and dominance of Carex divica
in the low-growing herbaceous layer, typically more or less
accompanied by C‘g 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 chordorrhiza (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. %f the
shrubs, Betula nana is usually present. Oxycoccus palustris
%}‘Iows on the moss carpet. The grass layer is dominated by

enyanthes trifoliata (5-25 %), accompanied by Carex chordo-
rihiza, C. limosa, C. magellanica sabsp. irrigna, Comarum palust-
re, Bm‘em rotundifolia, Equisetum fluviatile. The moss layer is
entirely dominated by Sphagnum warnstorfii, and its dense car-
pet forms lar%e flat hummocks ranging from 1 to 3 m in dia-
meter. A slight addition (up to 10 %) includes Awulaconminm
};a/ﬂztre, Helodium blandowii, Sphagnum angustifolium, and rarely
S. obtusum.

Distribution and ecology. Such communities are extremely
rare in the nature Eark. They form large flat sedge-moss
20-25(30) cm high hummocks or "clumps" with a rounded
shape, developing among shrub (Befula 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—Caricetum
dioicae Gillet, 1982 was used in Central Europe to describe
mire vegetation in the Jura Mountains. As Sphagnum feres is
the dominant species indicated in the protologue of the
association, there is no reason to change the name Sphagno
warnstorfii—Caricetum dioicae Lapshina 2010
according to Art. 31 of ICPN (Theurillat et al. 2021).

Sedge-peat moss poore fens vegetation

We assign the sedge-Sphagnum and sedge-moss-hepatic com-
munities of poor minerotrophic fens identified within the na-
ture park to the order Caricetalia nigrae Koch 1926 and
its 2 alliances: Sphagno—Caricion canescentis Passarge
1978 and Stygio—Caricion limosae Nordhagen 1943.

The order Caricetalia nigrae encompasses sedge-moss
communities on peat and peat-mineral saturated soils with
a wide range of water-mineral nutrition, from moderately
entiched to poor in mineral elements, and from slightly acidic
to acidic substrate reaction. Occupying a central position
within the class Scheuchzerio—Caricetea nigrae, this
order, in its contemporary understanding, is poorly differen-
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 teretis—Betuletum nanae (1) 2)
inti : sphagnetosum 8
Subassociation typicum (la) | w%rnsgtorfii (1b) - :é
Average treehight,m - - - 4 3 - - - 3 - - - - - -332-3321151-23- - - - - - £
Plant covet, % 2
trees 0002300030000003350523<17101005 3000000 <
shrubs 0 2
dwatf shrubs / hetbs 101540203560 0 6045 65854030 60 154040 6020 35 50 30 60303015 5 35601515 3 3 1530 s
mosses 90 95100100 85 100100100 90 95 75 95 85 100100 95 100 90 100 95 100100 95 100 90 60 90 90 100100 80 100100100100 2
Number of species 15212522222720232223172024211429292722272528283234272323241416121117 11 =
3 3 3 3 3 3 3 338 3333 323833333332 33333 33 3 3 3 3 53
EEEEEIEEEAEIIIiAAGREIiAARRIIIAAEY &
Relevénr.byauthor I L @ HEi QS HECQNELQAES OEROEDHEOEDRORERSORESOOE S S
S8 ITT XX AT ALOROIZ IR TR AEOFAOIRN S = &)
FESCEcodEsEg it cggcccc8:dazd854828¢3¢
Relevé nr.inthetable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 2223*24 25 26 27 28 29 30 31 3233 34 35/1a 1b 1 2
Species of tree layer
etula pubescens (a) 11 1 +++ - +1 - - -1 11 NI I
Pinus sylvestris (a) : + o+t S+ e ] - rmr -
Pinus sibirica (a - 1++ -1 - - - : IIrI -
Picea obovata (a + -1 J ° B : I 11
Betula pubescens (a3) D 1++1 - 2a- + ImI I
Pinus sylvestris (a3) + ++1 - - - -+ I III
Pinus sibirica (a3) + + -1 : I rr-
Diagnostic species of the ass. Sphagno teretis—Beuletum nanae subass. typicum
Betnla nana 12211 331413532032632642b3 3264263 +11311 - -+ VPP
Sphagnum angustifolimm 1 1 3 3 22 3 2b2b2a 4 2a2b2b 4 42b3 3 42b12b2b2b4 - - - 2b22a12a- 1 - VPPV
arex magellanica subsp. irrigpa - 4 - 1 1 ¢+ +3 + -+ - +++ - r 1 +++1++22++ - +1+++ -1 |[VVVIV
szpamapa/ﬂdima 111 +12b1 ¢+ +2a+ - 122a¢r++ - +++++22- - -+ - - ¢ |VVIVI
Sphagnum riparium S.-C.c. 2b2a 1 2b - 11 - - - -1 - 12b - - + - + R T B <o+ - IV
phagnum squarrosum 3+11+1211 -+ -+ - -1 : -1+ +2b+ 12b2b - : - IVFIVFIV*
?Dbagﬂﬂm obtusum S.-C.c. + 2b - 2a - - - - 2b2a - 2a2a2b - - : “2b1 - - 1221 - 1 - + 1 +|Iormom
Spbagnﬂm teres -+ 3+ - 322 - 13 -2b- 22 -1 3 3 2a - o © - - IO -
jp/ﬂlg}’lﬂ”l fimbriatwm ~ 2b+ -1 - 12b2b - 1 3 - 1 - - 1 - SRR - K + DRI - IrI I
Sp/?zzgmm centrale -1 - - r - 2232b- - 2a 313 3 -+ : : R - I I
S Yp/)agmtm TUSSOWEL 13114 - Co : 2b - - 1 - - 2b Co - oI T IO
Sphagnum subsecundum roso D S B S S S o - - | ITII
Schljakovia kunzeana 4+ o+ r R S S S S B T S S + - + - IO -
Cephalozia pleniceps oot CoF r S S ++++ -+ -+ + - |IIIF IO
Diagnostic species of the S. t.—B. n. subass. sphagnetosum warnstorfii and ass. Sphagno warnstorfii—Caricetum dioicae
%ﬁgnwﬂ warnstorfii Sw.-Tn, 1 - - 12> - - - -1 -2b2b3 3333 2% 2a2b3 454555 5/IVIIV
rosera rotundifolia : e S B R S B B B e D | A
Carex diandra o : : 121 - -+ - HIIDII
Diagnostic species of the Sphagno warnstorfii-Tomentypnion nitentis
Aunlacomninm palustre - +22a1 + 1212+ +2a12a2 122b1 1 +2b2b+ 12b22a1 + 11+ + +|VVEVV
Straminergon stramineum 112+ r+1-+-11+1++11¢r1+122+++++++ - -+ | VVVI
Helodium blandowii 12b2b1 1+ -1 - r2a1 + - -1+ +1+212322a1 - - ++ - +IVVIVIF
Calamagrostis neglecta U S S S B R r++1 - +++ - -1 - - - - -« JIIVI -
Cﬂr&x' Z.ol.fﬂ -4 4+ e+ . . . . T T+ . 4 . . . . . . . . . . . II I I
Paludella squarrosa - : : o+ 1 : : + + + I II'I
Diagnostic species of the Scheuchzerio—Caricetea nigrae
Menyanthes t7fo/z'az‘a ©2b3 3264 322 3 r 11 - 2a2b2b3 3 32b2b 4 2b2a2b2b2b2b2b2b 1 2a2b2a[VP V2 V2V
Oxyeoccus palustris 1 12b-222a12b12a - 112211121+ 112611 12b2a12b1 4 3 125V VVV®
Andromeda polifolia 1 132b12a+ r2b2b2a2a2b2a2a+2b+ 1 12b2b12a+2b12a2b2a2b1 - 2b - |VEV VP
Comarum palustre 2b+ 1 +1+22121+2a+2111122+1+11++-112b- + - |(VEVEVHINE
Carex limosa +1 - 1++2a-1- - - ++1 -+ -+ - -+ -1 26261+ 1+ 11+ 1IVVIFIV'V
Carex chordorrhiza 1111+ - “++ -+ 2+ 1 ++ -1 ++1 -1 ++111 - +1+VVIVV
Egquisetum fluviatile I + - - - -1+ -+14+111111+111+++++TVIVV
Carex rostrata : ++ -1 1r1-1111+11 - -« -+ - - - s <o IV I -
Eriophorum angustifolium  « N T ST S s S SR S B S B 1 ot ot SV I I I
Warnstorfia exannulata 1 2a - - - - 2b - - - - o1+ 11 T+ -+ I ID I
Warnstorfia fluitans S oor oot 1t - -1 111" " " mmnm -
Other species
Pobhlia nutans r ot - : o + -+ -+ -+ + SN -
Ham;ﬁar/y/apa/udom . . .. . . B R B S A | S
Eﬂo/)bomm(g"ﬂﬂ/e . . . . . . . . . -+ 1 . . . . . . . . . I I
Calliergon cordifolium e : - 1 + o+t e e T
gpbagmm aongstroemii + + - 2a : - : Co : SRR
capania paludosa A : © o+ 1 : I T I
Chamacdaphne calycnlata ©2b1 2a : - : B |
Epilobinm palustre SR © o+ : + : I T I
Scheuchzeria palustris Co 1 - -1 : RN
Sphagnum jensenii 1 : : ! I
éﬁ/yagnﬂm lindbergii . 1 : 1 I -
alypogeia sphagnicola : + r : III
Rbuzomninm 1+ + o1 ST
pseudopunctatum
g)bagﬂmﬂ niirum 1 : : o 2b -+ : - I -1
actylorbiza bebridensis : : : . SR r + + - I 11
Calamagrostis purpurea ot : -1 : + - ITI
Carex pancifiora : + + r Co I -1
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Table 1. Continued.

Relevénr.inthetable 1 2 3 4 5 6 7 8§ 9 10 11 12 13 14 15 16 17 18 19 20 21 2223*24 25 26 27 28 29 30 31 32 33 34 35{1a 1b 1 2

Pobytrichum strictum D S S S ST I I

9 1), Dicranum sp. (22 +), Drepanocladus polyganms (23 1), Erigphornm vaginatum (10 +), Galinm trifidum (21 +, 26 +), Galinm nliginosum (20 1), Lo-

phozia silvicola (10 1), Meesia triguetra (27 +, 38 +), Pedicularis karoi (25 +), Plagiomninm ellipticum (22 +, 23 +), Ptilidinm ciliare (6 +), Pyrola minor
20 1, 25 +), Rubus chamaemorus (3 +), Salix /gbponﬂm (A1 +), Scapania irrigna (29 +), Schljakovianthus quadrilobus (6 +), Sphagnum fallax (8 2a),
phagnum fuscum (2 1), Sphagnum girgensobnii (8 +), Sphagnum divinum (10 f%, Tomentypnum nitens (25 1), Warnstorfia psendostraminea (16 1, 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 —. 63.44130,
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; 1.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 i_pecies (next to the name of the taxon): S.—C.c.—Sphagno—Caricion canescentis, S.w.-T.n. —Sphagno
warnstorfii—-Tomentypnion nitentis. *(shaded) — nomenclatural type (holotype).

Note. Species found in 1-2 relevés: Brachytheciunm mildeanum (27 +), Carex lasiocarpa (6 +), C/e!ba/ozz'a bicuspidata (25 r), Chiloscyphus fﬂ//&fﬁeﬂ.}'

Alliance Sphagno—Caricion canescentis were present, and in various Zﬁies of lake-mire and flat palsa
The alliance combines the mesotrophic and meso-oligotro- mire complexes. Within this alliance, eight associations with
phic sedge-Sphagnum and sedge-herb-Sphagnum communities subassociations and variants have been identified.

of transition mires covering a wide range of habitats from

nutrient poor to moderately rich ones with acidic to slightly Sphagno riparii—Men%anthetum trifoliatae
acidic substrate reaction. ass. nov. (Table 2, rel. 1-37; Table 8, syntaxa 5, 6; Figs
Diagnostic species of the order in Western Sibetia include ID-C, 2, clusters 3.1, 3.2) .
Carex canescens, En'(gg)bomm gracile, Epilobinm palustre, Sphagnum Holotypus: relevé 8 (authot's number — 007E22nu) in
Jallax, S. flexcnosum, S. obtusum, and S. riparium. Table 2, KhMAOQO, Beloyarsk District, Numto Nature Park,

In the Numto Nature Park, communities of the alliance 12.08.2022, author E.D. Lapshina.

SFhagno—C aricion canescentis develop in the valleys The association encompasses Menyanthes-Sphagnum and
of large and small rivers, within extensive flat depressions Menyanthes-sedge (Carex rostrata)-Sphagnum communities of
where former thermokarst lakes (locally called "khasyrey") mesotrophic fens and floating mats dominated by Sphagnum

Figure 1 Photos of described mire communities in the Numto Nature Park. Alliances Sphagno warnstorfii—Tomentypnetalia and
Sp agélo—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 soutces of small brook; C — 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 Sphagnun: mirum on mesotrophic sedge-herb peat
moss fen at the sources of small brook
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Figure 2 Ordination of the described syntaxa. Ordination is performed
in the relative axes by non-linear ma%pinﬁqof the multidimensional
feature space onto ‘the 2D-plane by the t-SNE method. T —
Sphagno warnstorfii-Tomentypnion nitentis. 1 — Sphagno
teretis—Betuletum nanae: 1.1 = subass. typicum, 1.2. — subass.
sphagnetosum warnstorfii; 2 — ass. Sphagno warnstorfii—

aricetum dioicae var. Carex chordorrhiza; II — Sphagno—
Caricion canescentis. 3 — Sphagno riparii—-Menyanthetum
trifoliatae: 3.1 — subass. typicum, 3.2 — subass. caricetosum

rostratae; 4 — SFhagno 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— tgpica, b—inops), 7.2 — subass. warnstorfietosum
exannulatae; 8 — Carex limosa—Warnstorfia exannnlata com. type; 9 —
%P_hagno compacti—Caricetum limosae; 10— Cladopodiello—

richophoretum 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: 121 — subass. typicum, 122

— subass. erithoretosum russeoli; 13 — Carici limosae—
S%hagneturn indbergii subass. eriophoretosum russeoli; 14
—Eriophoro russeoli-Warnstorfietum fluitantis; 15— Carici
rotundatac—Sphagnetum baltici: 15.1 — subass. typicum, 15.2
—subass. eriophoretosum russeoli; 16 — Eriophoro vaginati—
Sphagnetum baltici
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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). Tile numbers of
syntaxa correspond to the numbers in Fig, 2.

riparium. These communities are associated with areas of
mineral poor groundwater discharge.

Synonyms and similar syntaxa: Carex roslmz‘a—f])/yagnum
riparinm-Ass. Osvald 1925, Menyanthes trifoliata—S phagnum
rparinm-Ass. Warén 1926 [Art. 3d], Si agnetum ri-
parii caricetosum rostratae Dahl 1956, Caricetum
rostratrae subass. von Sphagnum riparium Dierssen
1982 [Art. 5], Menyantho—Caricetum limosae
subass. sphagnetosum riparii (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).
he 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,
Naunburgia thyrsiflora, cottongrasses — Eriophorum gracilis,
E. polystachion, sedges Carex limosa, C. canescens, and
Oxcycoceus 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 association is the most common and widely spread
across relatively large mesotrophic mire complexes in
river valleys. TLCSC 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
species in the grass layer, two subassociations have
been identified within the association — typicum
and caricetosum rostratae. The subassociation
communities occur often together alternating across the
mire complexes.

Sphagno riparii—-Menyanthetum
trifoliatae typicum subass. nov. (Table 2, rel.
1-20; Table 8, syntaxon 5; Figs 1C, 2, cluster 3.1)

The subassociation encompasses Menyanthes-peat moss
communities of mesotrophic fens and floating mats
with the dominance of Sphagnum riparium.

Holotypus: relevé 8 (author's number — 007E22nu) in
Table 2, KhMAQO, Beloyarsk District, Numto Nature
Park, 12.08.2022, author E.D. Lapshina.

Synonyms and similar syntaxa:  Menyanthes
trifoliata—Sphagnum  riparium-Ass. Warén 1926 [Art.
3d], Menyantho—Caricetum limosae subass.
sEhagnetosum riparii (Smagin 1999b, 2003) [Art.
2b, 5], Menyantho—Caricetum limosae subass.

sphagnetosum riparii (Lapshina 2010) [Art. 5].

Diagnostic species: Carex limosa, Eriophorum gracile,
Menyanthes trifoliata (dom.), Sphagnum ripariun (dom.).

Structure and composition. Subassociation s
characterized by a simple structure of the herb layer,
dominated by Menyanthes 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 riparinm in the nature park are similar to
ose 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 dift%r
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 Erigphorum russeolum and Sphagnum  lindbergii.
Similar communities, which can also be assigned to
this association, ate often found in northern Norway,
but they do not occur in Iceland and the British Isles
(Dierssen 1982).

120 Botanica Pacifica. A journal of plant science and conservation. 2024. 13(1): 115-138



Numto Nature Park vegetation 2 — Scheuchzerio—Caricetea nigrae

Table 2. Association Sphagno riparii—-Menyanthetum trifoliatae (1) of the alliance Sphagno—Caricion
canescentis. Mesotrophic sedge-Menyanthes-peat moss fens dominated by Sphagnum riparium. 1-20 — Sphagno riparii—
Menyanthetum trifoliatae subass. typicum (la), 21-37 — subass. caricetosum rostratae (1b). Abbreviations: (a)

— tree layer, (a3) — undergrowth of trees.

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

Plant cover, % <
dwarf shrubs 0000000000000000000010000500000000000| ga
herbs 70255050254030603035202560304070403035403050652540355035402550406580703040| = &
moss 100100100100100100100100100100100100100100100100100100100100100100100100100100100100100100100100100100100100100} 2.

Number of species 56985559477455545108975210568638354464°38 Sg

Relevé nr. by author ARningngagoals falh SRR RURSENEnEL RS B RIS SESE-RURURAR Rl g Bu iRl B

S IESSCEIE25 283,280 830 oEsz08s
SO OHooOodS oo ocoomModndooNMococooo SCowoooFeo
Relevé nr. in the table 12345678%910111213141516171819202122232425262728293031323334353637|1a 1b 1
Diagnostic species of the ass. Sspha no ri;arii—Menyanthetum trifoliatae
Sphagnum riparinm S.-C.c. 5 5 5?55 55555555555555555555555555554|V2VV
Menyanthes trifoliata S.-C. 4 2b3 32b3 3 4 3 32b2b32b3 4 32b2b3 - - - r 1 1 12a2b2a2b2b3 3221 1|V2 V' V?
Carex limosa S.-C. +1+1+- -1 -+--11+-1-++ o e e eIV T I
Erigphorum gracile 1 -+ -1 -1 - ++11 -1 -1 -1 : - |are - I

Diagnostic species of the subass. S.r.—M.t. caricetosum rostratae

Carex rostrata S.-C. - a - - 1+« - 3342b3 3 32b2b2b3 2a3 3 2b2b2b/II V*IV?

Diagnostic species of the Sphagno—Caricion canescentis

Carex canescens R e i R - R R II I 1I
Comarnm palustre coe  ° -1 E e S U -3 I II II
Carex magellanica subsp. irrigna ot S S + + + - - : - oo - I T IX
Sphagnum fallax Co o I S : 12a2bf - I I
 phagnum obtusum 12a2a R N S |
Diagnostic species of the Scheuchzerio—Caricetea nigrae
Oxcycocens palustris 111 - 1++-1+--+-1- -+-+-+- -+ +-117¢r - 2IVIIIIV
Ergphornm angustifolinm r1 t+ -1 -+-1-1+-¢- -+ -+ o - - |III T III
Carex chordorrhiza Co £ cococ2a 0 s e 4+ I I II
Andromeda polifolia : - : 1 D I I
Other species
Erigphorum russeolum 1 -+ - 3 <~ IR ot ot 1 - - II T 1I
Warnstorfia fluitans : - - I : 1 Co + - I - 1
Ai;b/mgnﬂm majus : : ° I 1 - -1 o+ S A B |
glyagﬂﬂw lindbergii 1 -1 1 - - - 221 I 1
alamagrostis purpurea : : S ot - T
Straminergon straminenm ot - o : - r|I - I
‘Iff/mgﬂﬂm' ' Jensenti : -1 © 2a - S S N S |
olytrichum jensenii Co R C ot I I |
S[Zembzm'a palustris ot ot : R - I

Note. Species found in 1 relevé: Betnla nana (21 +), Calamagrostis neglecta (20 1), Carex aguatilis (35 1), Carex rotundata (24 1), Chamaedaphne
calyculata (21 1), Epilobinm palustre (3 +t), Naumbnrgia thyrsiflora (24 +), Polytrichastrum longisetnm (27 t).

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 — 63.60427,70.595606, 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, 70.595506, 12.08.2022; 19 — 63.37245, 70.88750, 16.08.2017; 20 — 63.60484, 70.59957, 12.08.2022; 21 — 63.67967, 70.87125,
19.07.20006; 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; L.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).

Sphagno riparii—-Menyanthetum trifoliatae
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 watetlogged sedge-Sphag-
num and Menyanthes-sedge-Sphagnum communities of meso-
trophic and meso-oligotrophic fens and floating mats
dominated by Carex rostrata in the hetb layer and Sphagnum
riparinm in the moss layer.

Similar communities are first mentioned by Osvald (1925:
44) under the name Carex rostrata—Sphagnum riparinm-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 subasso-
ciation.

Botanica Pacifica. A journal of plant science and conservation. 20

Lectotypus hoc. loco: The sole description by H. Osvald
(Osvald 1925, p. 44) is sufficient in terms of an original diag-
nosis [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, Oxcycoccus palustris — 2, Carex aquatilis — 1, Carex
rostrata — 4, Eriophorum angustifolium — 1, Rubus chamaenorus —1,
Sphagnum riparinm — 5, Straminergon straminenn — 1.
Diagnostic species: Carex rostrata (dom.), Menyanthes trifolia-
ta, Sphagnum riparium (dom.).

Synonyms and similar syntaxa: Carex rostrata-Sphagnum
riparinm-Ass. Osvald 1925, Sphagnetum riparii carice-
tosum rostratae Dahl 1956, Caricetum rostratrae
subass. von Sphagnum riparium Dierssen 1982 [Art. 5].
Structure and composition: The grass cover is relatively
dense (30-80 %), forming a 1-2-layered structure. The upper
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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 il)l to 20-30 %),
forming the lower 15-20 cm high sublayer. In smaller
proportions, it is occasionally accompanied by Carex canescens,
C. chardorrbiza, Comarum palustre, Erigphorum angustifoliun, and
Oxcycoceus palustris. The moss layer is dominated by Sphagnum:
riparium, forming a continuous moss carpet. Occasionally,
slight additions to this are Sphagnum jensenii and 5. Zndbergzi.
Overall, these communities are characterized by low species
diversity. The number of species in one relevé varies from 3
to 10, typically 4-0.

Distribution and ecology: This subassociation occupies
waterlogged 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 (authot's number 326E17nu) in
Table 3, KhMAQO, Beloyarsk District, Numto Nature Park,
16.08.2017, author E.D. Lapshina.

This association encompasses communities where cotton-
grass (Erigphornm russeoluns) 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: Erigphorum russeolum (dom.), Sphagnum
riparium (dom.).

Structure and composition: These communities are spe-
cies-poor (25 species in relevé) and reveal a simple and
homogenous structure. The 15-20 cm high grass layer is
formed of Erigphorum russeolun, 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 J/"pba(gnum Jensenzi and S. Jindbergii. Rare
stems of Oxycoccos palustris spread across the moss surface.

Distribution and ecology: The communities of this asso-
ciation 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 partof Russia, where they were considered
part of an invalid association Sphagno—Eriophoretum
russeolii [Art. 2b, 5, 10] (subass. sphagnetosum
lindbergii, sphagnetosum majoris) (Smagin 1999a).

Sphagno fallacis—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 apicnlatum-Ass., South Sweden.

This association comprises meso-oligotrophic sedge-Sphag-
num communities dominated by Carex rostrata and %p/mgmwz
Jallax, occasionally S. flexuosum, on latggs of raised bogs and
transitional fens in the boreal zone of Furasia.

Carex rostrata communities with a dominance of Sphagnum
fallax have been repeatedly described from various regions of
Western and Eastern Europe. Dierssen (1982) consolidated
them into a large association called Caricetum 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 contemporar

classification of European mire vegetation (Mucina et aK
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
(Osvald 1923) from Southern Sweden has been validated,

as it fulfills the requirements of the Upgsala 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, Oxycoceus palustris — 1, Sphagnum fallax
— 5, Straminergon strmineum — 1.

Diagnostic species: Carex rostrata (dom.), Sphagnum fallax (dom.).

Synonyms and similar syntaxa: Carex rostrata—Sphagnum
apiculatum Osvald 1923, Carex: rostrata—Sphagnum apiclatum-Ass.
Warén 1926, Carex rostrata—Sphagnum apiculatum (Abramova
1951), Carex rostrata—Sphagnum fallax (Boch & Vasilevich
1980), Caricetum rostratae subass. sphagnetosum
fallacis (Boch & Smagin 1993), Carex rostrata—Sphagnum
Jallax (Galanina 2004, Kuznetsov 2005, Blagoveshchenskiy
2006, Goncharova 2007), Sphagno fallacis—Caricetum
rostratae Osvald 1923 ex Rybnicek 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 Oxcyeoccns
palustris in moderate abundance. More nutrient-demanding
species such as  Comarum  palustre, Equisetum  fluviatile,
Erigphorum aﬂgmtg‘o/z'ﬂm, and Naumburgia thyrsiflora are rare and
less abundant. Shrubby vegetation includes occurrences of
Andromeda fa/z'fa/z'a, 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 Vaﬁ/eys
occupying relatively large areas.

Note. Mesotrophic communities of Carex rostrata with peat
mosses (Sphagnum flexnosum, S. fallax, S. teres), described in
the temperate and nemoral zones of Central and Eastern
Europe (Steffen 1931, Tiixen 1937, Passarge 1964, Rybnicek
1974), have been merged into a large association, Sphagno
recurvi—Caricetum rostratae Steffen 1931, in the
recent vegetation overview of the Czech Republic (Chytry
2011). This association also includes less species-rich
mesooligotrophic communities of Carex rostrata—Sphagnum
Jfallax: from Northern Europe (Osvald 1923, Warén 1920),
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
fallacis—Caricetum rostratae Osvald 1923, with an
alternative nomenclatural type.

Sphagno obtusi—Comaretum palustris ass.
nov. (Table 3, rel. 18-39; Table 8, syntaxon 8, 9; Fig. 2,
clusters 6.1, 6.2).

Holotypus: relevé 20 (authot's number 046F22nu) in
Table 3, KhMAQO, Beloyarsk District, Numto Nature Park,
15.08.2022, author L.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 /linosa—Sphagnum
obtusum Osvald 1923; Menyantho—Caricetum limosae
subass. sphagnetosum obtusi (Smagin 1999b) [Art. 2b, 5].

Diagnostic S})ecies: Carex chordorrhiza, Comarum palustre,
Menyanthes trifoliata, Sphagnun: obtusum (dom.).
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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. mirnm. 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).

Sphagno riparii- ?‘fl?:girsu—)
Associations riophoretum Caricetum Sphagno obtusi—Comaretum palustris (3) 8
russeoli (1) N aricetu =)
ostratae (2) g
Subassotiations - - typicum (3a) Sp hlf.l%:ie(g%s)um é
Plant cover, % =
dwarf shrubs 00000000000150002050000000000000000001000 0 <
herbs 101010252030254010255040504060403040252030205530604555303030454055653535304070 ‘;
moss 100100100 100- 100 100-100- 100 100-100- 100 100" 100100 100100100 100100 100 100 100" 100100100 100100 100100 100100 100 100 100 100 60 100-100° 100 9
Number of species 243245443447575989510559589109 8 8111114118 15131315 kS
S35 332 33p3332333333332333323233383332323338233332323233 7y
BRrleEeiiiiiiiaaiiiaffiianaiianaiiasaaty &
Relevé nr. byauthor LR L ODE oA DOODEDONCORRA0OS 0P NORSPHORNAEREO0S O
2GS SdadhasnLeEsYioeR93 0 naagnadllgsia
SO~ oo N OO T TSSO NODDOODODoDDoOoIDIDO
Relevé nr.in the table 1 2 3 4 56%7 8 910111213141516171819 2* 212223242526272829303132 3 343536373839/ 1 2 3a3b 3
Diagnostic species of the ass. Sphagno riparii— Erlophoretum russeoll
Erwgphorum russeolum S.p. 2a 1 2a2b2b2b2b 3 2a2b : -1 1-1-+-+-1+- -« NI 1II
Sphagnum riparinm S.- €. 55555555551 S B L B B 1\ A B A 1

Diagnostic species of the ass. Sphagno fallacls Caricetum rostratae

Carex: rostrata : 333333201 -+ 2a : Za 21 +2b- 11+ -+ - 1| VIIII
Diagnostic species of the ass. Sphagno obtu51 Comatetum alustris
é)(gmmobtmmﬂS-Cc . - -+ 5555555555554 4412b223333 - VPV
omarum palustre s s e o+ T -1 - - T - - 11+ + - 11 3 32b2b2b2b 3| IIIVVEIV!
Carex limosa S.-C. e e e e e e e e e b o+ - 11T r 114+ 1 12a2b2a+2a1 1| - VIVEV!
Carex chordorrbiza R N SERRCINCIN SECHE ECHNCERI S S ST S S B SR S S o I IIII* VeI
Meﬂ am‘bey trifoliata $.-C. - - - - + l Zb + 1 3 2b2a2b2b 32b4 33 32b2a32b- - - - - - 1| - VI
Dla nostic species of the subass S 0. —C -P- sphagnetosum miri
agnum mirum : : 55526433 - VI
tramzneigyﬂ N R U i S O - IV
Cd/ﬂlﬂﬂgl‘OIlZJ ”Qg/”iﬂ L T i BT S S S I
Dlagnostlc s})emes of the Sphagno Carlclon canescentls
ﬂreX canescens L T R ol o i T AT II . II
Carex: magellanica subsp R S SR L SR I G A0 O |
Dla nostic species of the Scheucherlon palustns
fbem/azmapa/mlm L s S ST ST IR ICII USRI | (R |
Diagnostic species of the Scheuchzerio— Carlcetea nigrae
Oxycoccus palustris -1+ - 121+ -1 221+ bl +o+ 1+r+ - ++ 1 + l 1 + 1 1111V VvV
Ergphorum an mtfo/mm R S o L S S R ol + r++ |- IITNFII
Other species
Bgf/fllﬂ nana D Y 22 .. 22 l F e III .
el 0b " ﬂﬂf/ldzﬂldef f e e e e e e e e e e e e e e e e e e e e e e e e e e e e e l + 1 e III I
Carex diandra ~+ 1+ - -III
Naum/%trgizz Z‘@/nf{ﬂﬂrﬂ L T II e
Cl[%tﬂ virosa e e e e e e e e e e e e e e e 1 I T S SRR BN I . I

Note. Species found in 1 relevé: Carex rotundata (12 +), Drosera rotundifolia (2 +), Galium trifidum (20 +), Scapania irrigna (21 1), 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; L.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 palustris. *(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 getween
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
angustifolinm, and Oxycoccus palustris are present. "Fhe 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 rivers
and brooks. These habitats are moderately moist and some-
what richer in terms of water and mineral nourishment com-
Fared to syntaxa dominated by ﬁﬂp/yagnwﬂ riparium in the moss
ayer. The micro-relief is either flat or s]j%htly undulating, The
water level is typically at a depth of 3-10 (20) cm. They are
less common within the patk's tetritory compated to commu-
nities of the Sphagno riparii-Menyanthetum trifo-
liatae association dominated by Sphagnum riparium. Within
the association, two subassociations have been identified.

Sphagno obtusi-Comaretum palustris
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, KhMAQO, Beloyarsk District, Numto Nature Park,
15.08.2022, author L.V. Filippow.

Diagnostic species: Comarum palustre, Menyanthes trifoliata
(dom.), Sphagnun: obtusum (dom.).

Structure and composition. Same as in the association.

Distribution and ecology. Typical communities of this
association 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-
ciation, two variants have been distinguished: typica and
Sphagnum majus.

The variant typica (Table 3, 18-26) includes species-poor com-
munities with a monodominant moss cover of Sphagnum obtusum.

The variant Sphagnum majus (Table 3, 27-32) is charac-
terized by the consistent presence of Sphagnum najus in the
moss layer (from 1 to 30 %).

Sphagno obtusi—Comaretum palustris
%Phagnetosum miri ass. nov. (Table 3, rel. 33-39;
able 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. 202325.

Diagnostic species: Calamagrostis neglecta, Comarum palustre,
Epilobinm palustre, Sphagnum mirum, Straminergon straminenn.

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-
loped (projected cover rangin% from 30 to 70 %) with do-
minance of Comarum palustre (15-40 %) (Fig, 1F). In smaller
abundance, species like Calamagrostis neglecta, Carex limosa,
C. chordorrhiza, Epilobinm palustre, Erigphorum angustifolinm are
present. Oxycoccus palustris (1-5 %) spreads across the moss
surface. The continuous moss cover consists mainly of
Sphagnum mirnm (20-80 %) along with S. obtusum (540 %),
and a slight mixture of Helodiun blandowii, Sphagnum squarro-
sum, Straminergon straminenm. 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 waterlogged oligotrophic and
meso-oligotrophic fens vegetation

Alliance Stygio—Caricion limosae

The alliance belongs to the order Caricetalia nigrae and
encompasses highly waterlogged oligotrophic and meso-
oligotrophic sedge and sedge-moss-hepatic communities in
transitional, aapa, and flat palsa mires within the boreal and
subarctic zones of Hurasia (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
Rhynchosporion albae as defined by Koch in 1926,
along with extremely acidic Sphagnum-dominated communi-
ties of wet hollows in ombrotrophic raised bog complexes.
However, a recent revision of tﬁe mire vegetation syntaxa
within the class Scheuchzerio—Caricetea nigrae in
Europe by Czech phytocenologists hasled to their reca(]gﬂtion
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 Stygio—Caricion
limosae: Carex limosa, Drosera obovata, Gymnocolea inflata, Juncus
stygins, Rhynchospora alba, Sphagnum platyphyllum, S. subsecundum,

Utricularia minor, U. ochrolenca, Warnstorfia exannulata, W. fluitans.

In the Numto Nature Patk, communities of the alliance
Stygio—Caricion limosae are represented by three
associations with subassociations and variants, as well as one
community type.

Utriculario ochroleucae—Caricetum limosae
Lapshina et al. 2022 (Lapshina et al. 2022: 910, Table 1,
rel. 1-20, 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 stigius, Sphagnum platyphyllum,
Utricularia ochrolenca, Sphagnum compactum, Gymnocolea inflata, as
well as Pedicularis karor an§ 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.

Utriculario ochroleucae—Caricetum limosae
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-
nostic 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-
anthes trifoliata. In lesser abundance but with more or less
consistency, Erigphorum angustifolinm, E. russeolum, Carex chordo-
rrhiza, and Drosera anglica are also encountered. If developed,
the moss layer (5-90 %) is usually composed of liverworts
such as Gymmnocolea inflata, with the participation of Cladopodiella
Sfluitans 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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Table 4. Associations of the alliance Stygio—Caricion limosae. Sedge-moss-hepatic communities in watetlogged
oligotrophic and meso-oligotrophic hollows. 1-11 — Utriculario ochroleuco—Caricetum limosae var. inops (1);
12-28 — Sphagno compacti—Caricetum limosae (2), 29-35 — Cladopodiello fluitantis— Trichophoretum
cespitosae subass. sphagnetosum compacti (3).

Utriculario ochroleuco— °
Associations Caricetum limosae Sphagno compacti—Caricetum limosae (2) 3) &
var. inops (1) s
Plant cover, % g
dwarf shrub 0000010300001 02000000000000O01TO0O052250 2
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 o
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 g
Number of species 10 8 11 121315121011 131013151410 9 1413111313 12111012 9 1314111013 121013 9 Z
222222 eERE2E2eEEEEz2eEEEeE2EBEEREREERE g
. SRR R RN N RN RSN EN RN RN RS EN RN R SRS\ N I N SRS [N TN S LSS N N 2
Relevé nr. by author HEORNERE R RSO dEREEDmOEdOS SRS paoam g
BSSCSriffesE b0 0388Ssa088%0z288:] S
O OSSO OD DD OO ODDODDDODDO FTODODOODDODDOD O NOMOODODODO M NSO
Relevé nt. in the table 123456 7 8 9101112131415 16 17 18 19 20 2122%23 24 252627 2829303132333435 1 2 3
Diagnostic species of the Utriculario ochroleuco—Caricetum limosae var.inops
Carex limosa 222222 1 1 2b2a2a2a2a2b 1 1 22 Za 1 1 1 1 1 + Za 2b Zb Zb 29. 1 2a + B Al A |
Gymnocolea in, /ata S-C.l. 53 43 3 3 322b42 - - 1 : 1V I 1
&/}ﬂgﬂ%ﬂl})la typhyllum S.-C.1. + o+ +  F2a+ 0+ 2a DR 1 R 0§ A 1 |
ricilaria 0o ro/emaS O T R e I § S |
Diagnostic species of the Sphagno compacti—Caricetum limosae
Cladgpodiella ﬂmmm 1 + 4+ 11+ + 1 3 45433203 3453353 32b32b12b2a2a2bIV! VZ V®
Trichophornm cespitosum ~— + - + - + - - - - 1 - - -1 -+ ++ A+t 3343332 II III V?
Diagnostic species of the Sty%io—Caricion limosae
Sphagnum compactum 1 1 2a2b2b2a2b2b 1 + - 2a2b12b1 322+ 122a2a2a2b2a2 1 3 3 3 32b4 32bV2 V2V
Menyanthes trifoliata 1+ 1 +2a1 121 1 ++1 - 22+ - +++++ - +1 - ¢ - - -1V V- 1I
Warnstorfia ﬂz{;iam + 1++-111++1 - -+11+1++1++ - 22+ - - - co - 2aIVHIVE T
Drosera obovata S.-C.1. : S+ 4+l 1T+ 4+ A+ 11T+ + 1T 11+ - - - - - - 22aII* V! I
Drosera anglica 111+ - . S S S B I 1 -
Dlafnostlc species of the Scheuchzerion palustre
agnum majns + 221+ 1+ 1 +21 11 - 12+ - 1 12a2b12211 - 1 2b + V* V! III
arex rotundata + - 12+ - - 2a - +2b - -+ 1 - - 2b + -+ © o+ r 1 + - INI* III III
Frzop/)omm russeolum +111 -1 -+ - 4+-11- -1 11 + 11 + - - - - - IOFIY
Sp/mgnﬂm lindbergii 1+ 4+ 111t - - - <11 - - < 261+ - +2b2b- - - IVPII II
/Jemb{ma palustris ol ++ -1+ - -1 s+ e e e e e e e I I
bagnum jensenti -1+t -1 - +1T e T - -1 -1 - I I I
pragmtm papillosum L S S S S LD~ B SRR G 0§ |
 phagnum balticum L S S SR WL SR |
Diagnostic species of the Scheuchzerio—Caricetea nlgrae
Erigphorum angustifolinm — + + T AR S I S S + 4+ + -+ 1T+ 1 III III IV*
Andromeda poi‘o/m R 1 - T o - + 1 11+ 1111 I I vV
Oxcycoccus palustris R + o+ © o+ r + 1+ + I IIIV*
Carex rostrata N R + - : + - + - I 1T II
Other species
Drosera rotundifolia s R S S SRR S S ST SRS SRS SN § N 08 o
M)//za anomala L S RN ST S 1 1 |
trichum jensenii T . L R S |
Poﬁfm/mstrﬂm longisetum r e AR S
Carex chordorrhiza L N S I |
Calypogeia sphagnicola : R R SR | |
Warnstorfia exannulata T : ro o - - I I

Note. Species found in 1relevé: Aneura pinguis (6 +), Betula nana (13 +), Cephalozia loitlesbergeri (33 +2 Ceratodon pu p urens (31 t), Odontoschisma
elongatum (32 +), Oxycocens microcarpus 530 +), Pedicnlaris karoi (17 +), Pa/ylm um strictum (31 1), Rbynchospora alba (2 +) Sphagnum teres (31 +),

Utricnlaria 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
— 03.65521, 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; 1.V. Filippov — rel. 2, 5, 7, 9, 11, 19-20, 34; G.N.
Ganasevich — rel. 3, 8, 15, 23, 26, 33 B.L. Verevkina — rel. 12, 16 27-28, 30.

Diagnostic species (next to the name of the taxon): S.-C.1. — Stygio—Caricion limosae. *(shaded) — nomenclatural type (holotype).

oligotrophic birch-pine-dwarf shrub-Sphagnun: frozen ridges
% various types of hollows. They occupy waterlogged
hollows or form floating mats along the periphery of small
lakes. Less frequently, they occur as e’)ﬁ;ansive floating fens
interspersed 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 vatiant inops.
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The variant inops (Table 4, rel. 1-11; Table 8, syntaxon 11;
Fig. 2, cluster 7.1b) is characterized by the absence of Juncus
stygins and a noticeable reduction in the constancy ot Dro-
sera obovata and Utricularia ochrolenca, compared to typical
communities.

Utriculario ochroleucae—Caricetum limosae
warnstorfietosum exannulatae Lapshina et al
2022 (Table 8, syntaxon 12; Fig. 2, cluster 7.2) is characterized
by the prevalence of Warnstorfia exannnlata in the moss layer.

125



Lapshina et al.

Within the subassociation, two variants have been identified:
tyEica and Carex livida (Lapshina et al. 2022: 9-10,
Table 1, rel. 17-20).

The variant typica represents the typical communities of
the subassociation.

The variant Carex livida differs by the consistent
presence of the rare, Euro-Arctic species, Carex /ivida, 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
association Utriculario ochroleucae—Caricetum li-
mosae (subass. warnstorfietosum exannulatae).
However, they differ from it in a continuous moss carpet of
Warnstorfia exannulata and dissapearance of most diagnostic
species of the alliance Stygio—Caricion limosae.

mong the species of this alliance, only Utricularia minor and
U. ochrolenca 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-
o]i§otrophic mire complexes, featuring various types of
sedge-dominated, Menyanthes-sedge-moss, and Menyanthes-
sedge-liverwort fen vegetation.

Sphagno compacti—Caricetum limosae 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, C/adogodz’e//a fluitans (dom.),
Drosera obovata, Sphagnum compactun, 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 Erigphorun: russeolun
&Fig. 4A). Occasional tufts of Trichophorum caespitosum can be
ound, while Drosera obovata, and less frequently, D. anglica, ate
scattered near the surface. Occasionally, Awdromeda 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
Jensentt, S. lindbergi, S. majus, S. papillosum, are observed.

Distribution and ecology. The surface of these habitats is
cither 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, r1sing by 3—5 cm.

Note. This association is easily recognizable in its na-
tural habitat, presenting the characteristic agpearance
of communities within the alliance Stygio—Caricion
limosae. Previously, it was described as a variant Carex
limosa of Truchgphorum  cespitosum-liverwort  communi-
ties within the association Cladopodiello fluitantis—
Trichophoretum cespitosi g_apshina 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.

Cladopodiello fluitantis—Trichophoretum
cespitosi Smagin ex Lapshina in Lapshina et al. 2022

This association encompasses Trichophorum-liverwort com-
munities within oligotrophic mire complexes in the northern
forest zone and forest-tundra of the European part of Russia
and Western Siberia.

The association was first described in the mites of the Mur-
mansk and Arkhangelsk regions under the name Hepati-
co—Bacothryetum cespitosi (Smagin 2000), and has
recently been validated (Lapshina et al. 2022). In the mo-
derately continental climate of Western Siberia, the asso-
ciation is represented by a distinct subassociation known as
sphagnetosum compacti.

Fi%ﬂ.lre 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 com}ilex; B

—Cladopodiello fluitantis—Trichophoretum cespitosi sphagnetosum com[lnacti near the edge of vast hollow in flat palsa-
complex; C — Scheuchzerio palustris—Sphagnetum jensenii in oligotrophic ho
Sphagnetum lindbergii eriophoretosum russeoli in the vast hollow of flat palsa-hollow complex;

sa-hollow
low of ridge-hollow complex; D — Carici limosae—
— Carici rotundatae—

Sphagnetum baltici 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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Numto Nature Park vegetation 2 — Scheuchzerio—Caricetea nigrae

Table 5. Association Scheuchzerio palustris—Sphagnetum jensenii (1). Sedge-Schenchzeria-peat moss communities of
oligotrophic hollows dominated by Sphagnun majus and S. jensenii. 1-12 — subass. typicum (la): 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 (la) sphagnetosum majoris (Ib) g
. . Sphagnum . . . =)
Variant typica majus Sphagnum jensenii typica _§=
Plant cover, % _g
herbs 10 1510 10 10 10 2520 2510 15151020 10 151515 5 20 20 25 25 15 20 20 10 20 10 10 20 20 20 25 10 20 15 20 <
moss 100100100 100 100100 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 "g
Number of species 8 4 77547 68 545567755566555¢687781035¢674335 <
3 33333832828 3333333238338 2332382382232323233233 g

EEEEE I PRI FRPRRFEEEI L EEEEET -
Relevénr.byauthor D Z L R R L W > n L Do LW 000> NO0ENEOLEROOROO@M@EO S
T T X AN oLV - FT T ~OWQoaTIIFT AaNIAIDODSDASDOAD N VO 1]

DW= OO0 ANODDDAD OO —“AWOTFT FFROANAOOFY =FT SOOI =09 =}

0o 00000000000 TFTODODODOCOO0ODODDODTFTOOONOOOOOO— T O o

Relevénr.inthe 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 ©

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 474747 47|1a 1b 1

Cluster
Diagnostic species of the ass. Scheuchzerio palustris-Sphagnetum jensenii
Scheuchzeria palustris S.p. 2a2a2a2a 1 - 3 2b2b2a - 2a2a2b - 2b2b - 1 2b2b2b 3 2b2b2b2a2b 1 + 2b2b2b2b - - - - |[V*IV*IV™
Carex limosa S.-C. ++++ 11+ -1 -1 2 - ~2a+++ 1211 ++1+11+ 1 12b2b1[IV" VI IV*
Erigphorum russeolim Sp. + - + + - 1 - 1 + +2b+ 11++1+111 -+ -++1+1- - ++111+2b[IV'V V'
Sphagnum jenseniiS.p. 5 5 5 5 5 5 5 4 55 4 4 3 32b2b2b2b22a2a2a2 1 1 1 12b2a2b2b - Co | VR IVELV®
Diagnostic species of the subass. S.p.-S.j. sphagnetosum majoris
Sphagnum majus S.p. -1 - - - - 3222334445555 5555550544445555755755[I'VV
Diagnostic species of the Scheuchzerion palustris
§P agnum lindbergii - - -+ - 2a - - Co ©2a2b2a2 - - - - - - - 1|1 I 1
 phagnum balticum + - 11 - 2a- A I § G O |
Diagnostic species of the Scheuchzerio-Caricetea
Oxycoccus palustris 1 - ++ - - ++ -1 S B R SR B B R e Rt s i 11
Apndromeda polifolia 1 o e + + : : I B © R I I 1
Eriophorum aﬂgm;z'/olz'uﬂ/ E S S S B S G |
A4€@ant}7&r f’?ﬁ Zﬂtﬂ . ’l . l . . . . . . . . ’l l . . . . -4+ 4+ . . o4 . 'I 4+ - 4 . . . . I II II
Other species
Drosera rotundifolia — + - - - - - A s miIiI
Wﬂ"}’lﬂ‘ﬁiﬁﬂﬂﬂll‘ﬂﬂf . . . . . . + - 1 . . . . . . . . . . . . . . . . + - . . . . . . 1 I I I
jpbﬂgﬂ%m ﬂpaﬁﬂw . . . . l . . . . . . . . . . . . . . . . . . . . . . . . . . 4 I R I

Note. Species found in 1 relevé: Carex rostrata (25 +), C. rotundata (15 +), Chamaedaphne calycnlata (17 1), Cladopodiella fluitans (34 +),
Oxcycoccus microcarpus (23 1), Sphagnum papillosnm (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 — 63.714606, 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, 70.60720,
13.08.2022; 11 — 63.65612, 70.88565, 20.07.20006; 12 — 63.61083, 70.60620, 13.08.2022; 13 — 63.67352, 70.56900, 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; 1.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
palustris. *(shaded) — nomenclatural type (holotype).

Cladopodiello fluitantis—Trichophoretum a height of 3-5 cm. Water level is at the surface between

ce 85) itosi sph a§n etosum compacti Lapshina et these tussocks. Within the Numto Nature Park, communities

al. 2022 (Table 4, rel. 29-35; Table 8, syntaxon 15; Figs 4B, of this subassociation sporadically occur. They occupy small

2, cluster 10) atches along the periphery of vast hollows within ridge-
Eo]low and ridge-palsa-lake-hollow mire complexes.

Diagnostic si)ecies: Cladopodiella fluitans (dom.), Sphagnum

compactuns, Trichophorum caespitosum. Note. In comparison to the communities of the subasso-

Structure and composition. In the communities the total ciation typicum described in the northern European part

cover of the dwarf shrub-grass layer varies between 30 of Russia, the West Siberian communities differ by the high

and 80 %. The 10-20 cm high grass layer is dominated by constancy and abundance of ‘zf’/’“gﬂ”’ﬂ compactum, the absence

Trichaphorum caespitosum (20-60 %) Fig, 4B). As a minor com- of European species like Sp g tenellum and S. rubellup,
and typically boreal species like Erigphorum vaginatum and

ponent, there are also Carex linwosa and C. rotundata, Eriophorum . ’ .

russeolum, E. aﬂﬁm@fo/ium, and Drosera mmﬂjzfo/z'a. mong Rhynehospora alba, which are common in the milder and more

dwatf shrubs, there are occurtences of _Awndromeda polifolia humid climate of northern Europe (Lapshina et al. 2022).
Additionally, in small quantities, hypoarctic species like Carex

and  Oxyeoccns palustris, and occasionally individual plants
of Betula nana. The ground cover is Frimarﬂy dominated

by Cladopodiella fluitans with patches of peat mosses, with .
i)ﬁ/yagﬂﬂm compactum being the most abundant, followed by Ombrotrophic Sphagnum bog-hollow

« lendbergii, S. majns, and S. jensenii, although these are less vegetation
frequent and occur in smaller quantities. The low-sedge-Sphagnnm communities of watetlogged hol-
Distribution and ecology. The surface is finely hummocky, lows are classified within the order Scheuchzerietalia
formed by dense tussocks of Trichophorum caespitosum, reaching palustris Nordhagen 1936 ex Tx. 1937 and the alliance

rotundata and Erigphorum russeolum appear.
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Scheuchzetion palustris Nordhagen ex Tx. 1937.

The Scheuchzerietalia palustris 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 palustris

The alliance combines the ombrotrophic 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, Scheuchzerion
palustris (Mucina et al. 2016).

Diagnostic species of the alliance: Carex linosa, Erigphorum
russeolun, R/yym/aofom alba, Schenchzeria palustris, Sphagnum
balticum, S. fﬂ/ghz' atum, S. jenseniz, S. lindbergii, S. majus,
S. papillosum, Cladopodiella fiuitans, Calpogeia sphagnicola.

A characteristic feature of the communities within the alliance
Scheuchzerion palustris 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 palustris—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 (authot's number 354E17nu) in
Table 5, KhMAOQO, Beloyarsk District, Numto Nature Park,
17.08.2017, author E.D. Lapshina.

The association includes sedge-Schenchzeria-peat moss com-
munities dominated by Sphagnum jensenit ang S. majus in the
moss cover in the waterlogged hollows of raised bogs in the
continental regions of the boreal zone of Eurasia.

This association was provisionally described based on rela-
tively limited data in oligotrophic peat moss hollows at the
northern edge of its distribution in Western Siberia (Lapshina
etal. 2022).

Diagnostic species: Carex limosa, Eriophorum russeolum,
Scheuchzeria palustris, Sphagnum jensenii (dom.), S. majus.

Synonyms and similar syntaxa: Carex /z'ﬁzom—gp/yagnum dun-
senti, Scheuchzgeria palustris-Sphagnum dusenii (Bogdanowskaya-
Guihéneuf 1928), Scheuchzeria-Sphagnum jenseni, Schenchzeria-
Sphagnum  majus (Boch & Vasilevich 1980), Scbeuchzeria-

bagnum dusenii (Abramova 1951), Caricetum limosae
sphagnetosum jensenii, Caricetum limosae
sphagnetosum majii [recte: sphagenosum majoris]|
(Boch & Smagin 1993, Smagin 1999a).

Structure and composition: The grass layer is 20-25 cm
high, appearing cither sparse or dense (covering 5-40 %,
commonly 10-20 %), composed of Carex limosa, Eriophorum
russeolum, and Scheuchzeria palustris, the latter often dominating
(Fig. 4C). Scattered dwart shrubs include Andromeda polifolia
and Oxyeoceus palustris. The continuous moss cover is predo-
minantly a mixture of two species, Sphagnum jenseniiand S. na-
Jjus, with each potentially being dominant. Occasionally, slight
contributions might come from S. balticum and S. lindbergi.

Ecology and distribution: These communities occupy wa-
terlogged oligotrophic hollows of raised bog complexes. The
mire water level typically remains at the surface of the moss
layer or 1-2 c¢m 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 Sibetia, their distri-
bution covers a broader area, extending into the middle taiga
subzone. Within the territory of the Numto Nature Pa§<,
this association is one of the most widely spread within the
alliance Scheuchzerion palustris.

Based on the participation of various species of Sphagnum
mosses in the composition of the moss layet, two subassocia-
tions have been identified: typicum and sphagnetosum
majoris. These subassociations are distinguishe% by the do-
minance of corresponding Sphagnum moss species, Sphagnum
Jensenii and S. majus, respectively.

Scheuchzerio palustris—Sphagnetum
jensenii typicum subass. nov. (Table 5, rel. 1-12;
Table 8, syntaxon 106; Fig; 2, cluster 11.1)

Holotypus: relevé 1 (authot'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
association. The moss layer differs due to the dominance
of  Sphagnum  jensenzi, often accompanied by Sphagnum
majus. Among other stpecies of %Dbagmmz mosses, there are
occasional mixtures of Sphagnum balticum and S. lindbergi.

Ecology and distribution. Same as the association.

Based on the composition of the moss layer, within the sub-
association, two variants have been identified: the variant
typica 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 najus (dom.).

Synonyms and similar syntaxa: Carex /z'mom—gpbagmm dun-
senti, Scheuchzeria palustris-Sphagnum dusenii (Bogdanowskaya-
Guihéneuf 1928), Scheuchzeria-Sphagnum majus (Boch & Vasi-
levich 1980), Scheuchzeria-Sphagnum dusenii (Abramova 1951),
Caricetum limosae sphagnetosum majii [recte:
sphagenosum majoris] (Boch & Smagin 1993, Smagin
1999a); Schenchzeria palustris—Sphagnun majus Kuznetsov 2005).

Structure and habitats. The ground cover is formed by a
continuous carpet of Sphagnum majus or with a noticeable ad-
mixture (up to 25 %) of S. jensenit, less frequently S. fndbergii.

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-
senii (Table 5, rel. 13-30) is distinguished by a more or less
noticeable admixture of Sphagnum jensenii. The variant typica
(Table 5, rel. 31-38) is characterized by a monodominant
carpet of Sphagnum majus, with no or extremely insignificant
presence of other species.

Carici rotundatae—Sphagnetum lindbergii
Nordhagen ex Lapshina et al. 2022 (Table 0, rel. 1-14;
Table 8, syntaxa 18, 19; Fig. 2, clusters 12.1, 12.2)

The association has recently been validated based on de-
scriptions from northern Norway (Nordhagen 1928), and
in the narrower syntaxonomical meaning, it exclusively en-
compasses oligotrophic communities of Carex rotundata and
Erigphorum russeolun 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 Erigpho-
rum russeolum in Varyin§ proportions. The total grass cover
ranges from 10 to 20 %. Occasional dwarf shrubs include
Abndromeda polifolia and Oxycoccus palustris. A distinct feature of
this association is the continuous moss layer dominated by
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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 limosae—Sphagnetum
lindbergii subass. eriophoretosum russeoli (2).

Assocition Carici rotundatae—Sphagnetum lindbergii (1)|Carici limosae—Sphagnetum lindbergii (2), g
Subassociation typicum (la) | (1b) eriophoretosum russeoli g
Plant cover, % =
dwarf shrubs 61 0o00O020O0O0O0OO0OO0DO0O0OO0OO0OO0OZ2TW0O0O00000 2
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 _g
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 g
Number of species 5 8107 819 7 8 7 7 6 4 3 5 46 5 7 9 7 45 86 6 o
5 2 %z 3 3 2 2 3 3 2 3 8 2 3 8 2 3 3 3 =2 3 83 3 B 3 3 8
£ § § £ £ € & g 8 £ g g & g e g & g &g g & &g £ &£ g g
o R =B BENC BN - T S > BN I S SN 2R =S el o A o A e et S A =2 S o A o A o A o BN) -
Relevénrbyauthor ~ £ = t c c B oL cC oS- csbosczoczodddg] %
SE:285:5893598E852¢8883528¢% 8§
— O = O — ¥ — © — — O O 0 O O ¥ © a9 o - T o O o O —
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 lindbergii
Sphagnum lindbergii 5 5 5 5 5 5 52 4 5 5 5 45 55 5 5 5 5 5 5 5 5 5 5V V'V Vs
arex rotundata 22 22 2a 22 2b 2b 2b 22 - + -+ + - - - © OVEIIFIV® 1
Eriophornm russeolum -+ + + + + 4+ - 2222 2b222b2b 1 22+ 1 1 1 22 3 3 3 B AAR A AR A
Diagnostic species of the ass. Carici limosae—Sphagnetum lindbergii
Carex: limosa 1o+ - - - - 7w o %1 4+ 222 1 1 1 1 + 211 IV
Diagnostic species of the com. type Eriophorum russeolum—Warnstorfia fluitans
Warnstorfia ﬂgz'iam R + - 4+ - - - - . 4+ 1 TOI
Diagnostic species of the Scheuchzerion palustris
{P%ﬂgﬂﬂm bﬂ};[ﬂm - - 2a2b2b 2 22 - + - 262626 - - - - - - 1 2a2b 1 1 2alIVRIVRIVRII
:Sp/%lgﬂlﬂﬂ  Jensenti o + 222 - 1 - - - - - 1 1 1 2a - - - 2a - II II II III*
jp/)agmtm majns 2 1 - -1t - - - - -1 - - - e e 1T 1 22111 I
chenchzeria palustris o T SENELEIEI |
Diagnostic species of the Scheuchzerio—Caricetea nigrae
Oog/mmtij)a stris 1 1 22 + + 1 -+ + o+ 4+ - -+ - IVVIVIIVT
Andromeda polifolia + + + + + + 1+ + - - - - - - 1+ + - - - -+ VVIINIVII
Erigphorum angustifolinm + -+ + R L S S SN I S 6§ A |
Menyanthes trifoliata o R . S S |
Other species
Drosera anglica T A 1§ GO O 0 8 1
Drosera rotundifolia e S SRR | SN S |
Cladopodiella fluitans L S S S S
Sphagnum papillosum T R ¢ S |
hamacedaphne calyculata T S O |

Note. Species found in 1 relevé: Sphagnum divinum (2 +), Straminergon straminenm (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, 23.07.20006; 4 — 63.67107, 70.86288, 19.07.2006; 5 — 63.66322, 70.91821, 22.07.20006; 6 — 63.65865, 70.63459, 20.08.2017;

7 — 63.66322, 70.91821, 22.07.2006; 8 — 63.66515, 70.90028, 18.07.20006; 9 — 63.65996, 70.61956, 20.10.2017; 10 — 63.67374, 70.91981,
23.07.20006; 11 — 63.66454, 70.89904, 18.07.2006; 12 — 63.67812, 70.86625, 19.07.20006; 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, 22.07.20006; 21 — 63.66967, 70.407006,
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, 20.07.20006; 27 — 63.65367, 70.89560, 22.07.2006; 28 — 63.680063, 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, 25-206, 29-30; 1.V. Filippov — rel. 1, 4, 8-9, 11, 14, 17, 28; GN.
Ganasevich — rel. 19, 22, 24; N.V. Filippova — rel. 27. *(shaded) — nomenclatural type (holotype).

Sphagnum lindbergiz. Sometimes, there is a noticeable admixture while scattered patches of Andromeda polifolia can be found.
of S. balticum, S. jensenit, and S. majus. Other grass and moss In some communities, S. balticum contributes a noticeable
species are rare and less abundant. portion to the moss cover alongside S. Zndbergii. Other
Distribution and ecology. Communities of this association species are rare and not abundant.

are found in waterlogged hollows and floating Spagnun lawns Based on the composition of the moss cover, two variants are
within flat palsa mires and palsa-lake-hollow mire complexes. identified within this subassociation: typica andSphagnum
The water level usually stands either at the surface of the balticum. In communities of the variant typica, the moss
moss layer or 1-3 cm below it. In the territory of the nature cover is monodominant, primarily consisting of Sphagnum
park, these communities are rare. lindbergii. 'The Sphagnum balticum variant is more

common and is charactetized by a more noticeable admixture
of Sphagnum balticunm, occasionally also S. jensenii and S. majus,
in the moss cover (Lapshina et al. 2022).

Within the association, two subassociations are distinguished:
typicum and eriophoretosum russeoli.

Carici rotundatae—Sphagnetum lindbergii

typicum (Table 6, rel. 1-8; Table 8, syntaxon 18; Fig, 2, Carici rotundatae—Sphagnetum lindbergii

eriophoretosum russeoli Lapshina et al. 2022

cluster 12.1) . , (Table 6, rel. 9—14; Table 8, syntaxon 19; Fig, 2, cluster 12.2)
Diagnostic species: Cuarex rotundata (dom.), Sphagnum L . T -
; y The subassociation combines low-diversity communities
lindbergii (dom.). : ; o

characterized by the predominance of Erigphorum russeolum

Structure and composition: The communities of this sub- and Sphagnum lindbergi.

association are characterized by a grass layer dominated by Di . ies: Eriobh o (d iy
Carex: rotundata (cover 5-25 %) and a continuous moss cover iagnostic species: Erigphornm russeolum (dom.), Sphagnum

composed of Sphagnum lindbergii. Eriophorum russeolum accom- lindbergi (dom.).
panies the sedges with high constancy but low abundance, Structure and composition. The sparse grass layer is domi-
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Table 7. Associations of the alliance Scheuchzerion palustris. Sedge-cotton grass-peat moss communities of oligotro-
phic hollows dominated by Sphagnun 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).

Eriophoro vaginati—

Associations Sphagnetum baltici (1)

Carici rotundatae—Sphagnetum baltici (2)

Subassociation

typicum (2a) |

eriophoretosum russeoli (2b)

Plant cover, %
dwarf shrubs

050552035 1151520505 00020000055500005550300000

Constancy and abundance

herbs 3015252020203530202020103520151520201520302020201020202520 5 2020252020 3 3 351520
mosses 100100100100100100100100100100100100100100100100100100 90 100100100100100100100100100100100100100100100100100100 0 100100
Number of species 3 7 8 74 637 611127 7 6 7155128 9107 7 8 4 43 64 6466105129 55 8
3 33 3333333333333 833323832333233333333333333 3323
E eSS S SIS E S SESEEEEESSHISSESESSSSSESSES
Relevénr.byauthor T D QB QOSSO UM UMD DM NEQUEQUCHEoNAAOHA > 2@
=IO T A=A F OO =~ NO=0O - OO OO0 —FIO>O N0
W 2 OO A= 00O OaaNIN0N = 0O ANV OOANOO TSN
C OO DO MOOCTF O —H NN O TN~ DODDDODDNOODODNO
Relevénr.inthetable 1 2 3 4 5 6 7 8 9 10111213 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 3233 34353637 383940/ 1 2a 2b 2
Diagnostic species of the ass. Eriophoro vaginati—-Sphagnetum baltici
g agnum baltunm Sp. 555 5555555555555554445555555555555555555|VVVV
riophorum vaginatum 3 2b2b2b2b2b 3 3 2b2b2b2a ¢ ¢ r v s e e e VT R
Diagnostic jpecies of the ass. Carici rotundatae—Sphagnetum baltici
Carex rotundata S.p. - - - - - - - - - 1 - - 32b2b2a2b2b2a2b 3 2b2b+ - - - - - - - - - - - - - | T VP I
Erigphornm russeolum S.p. o c o+ 2a+ -+ + - 1 + - 12b2a2b2b2b2a 1 2b2b2b2a2b 1 1 2b2b 1| I IV*V* V2
Diagnostic species of the Scheuchzerion palustris
f]) agnum lindbergii e + 2b2b2b 1 -1 11 12a2b2b| I II III II
Y])/yagmﬂﬂ majis St © 1212 12b - - R I S § S |
Sphagnum jensenii ©2a2b 1 + - : II I 1
Scheuchzeria palustris Co : R - I R
Diagnostic species of the Oxycocco—Sphagnetea
Drosera rotundifolia - - - -+ - -+ -+ 4+ -+ 4+ -+ -+ + + + 1+ II II II I
Chamaedaphne calyculata -~ 1 + - r +2 + o+ o+ : R 1 0 O O O |
Oxycocens microcarpus + -+« - -~ 1 - 1 4+« + - 1 - - - - - - + - oo+ IIr1riIil
j‘pJﬂg}’lﬂ/ﬂ dlﬂﬂﬂﬂﬂ B T (R S SR . . P P . P < IIT - . .
Mylia anomala S S e I - 11
Rubus chamaemorus o+ o+ - + -+ - - R IImIr - I
Calypogeia sphagnicola R o+ - II I II
Diagnostic species of the Scheuchzerio—Caricetea nigrae
Oxycoccus palustris 111122111 +1+++11+++11+++1+112b+112b2b+ + -2b-2bV V-V V*
Abndromeda polifolia - 1 ¢ 1 11 11 -2a+1111- -4 22" +++ - - - - - 1 ++ -2b- - ¢ ¢|IVIVIIIII
Carex limosa S s+ 11 +1 - -+ -1 1 -11- - -1+ 1+ - +|II NI
Erigphornm angustifolinm - o S oo T R AR G G |
Warnstorfia ﬁé/z'tam ! : : B I I 1
Other species
Cladopodiella fluitans : + -+l - B - I DI
Straminergon straminenm : : : Co B Cor I G |
Drosera anglica T + -+ -+ : r|- I I I
Carex panciflora S+ 1T -1 -1 : : : R S0 | B
Heterggemma laxa o + - o I T 11
Drosera obovata : co 1+ |- - I I

Note. S1_pecies found in 1 relevé with abundance indicated in brackets: Beswla nana (10 +), Carex rostrata (21 +), Cephaloziella spinigera (34 +,
306 1), Menyanthes trifoliata (21 +), Sphagnum fuscum (11 +), 8. riparinm (32 +), 8. 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, 70.618006, 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, 70.625506; 13.08.2022; 28 — 63.58333, 71.58639,
18.08.2022; 29 — 63.30725, 70.70712, 16.08.2017; 30 — 63.65612, 70.88565, 20.07.20006; 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, 70.753006,
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, 3637, 39-40; L.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 palustris.

nated by Eriophorum russeolun (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 Sphagnun mosses.

Based on the structure of the moss cover, two variants are
distinguished within the subassociation. The variant typica
features a monodominant moss cover of Sphagnum lindbergii,
while the variant Sphagnum balticum is characterized(%)y
a consistent and somewhat noticeable presence of Sphagnum
balticnm (Lapshina et al. 2022).

130

Carici limosae—Sphagnetum lindbergii
Rudolph et al. 1928.

Lectopypus. The nomenclatural type of the association
should be recognised the relevé by Rudolph et al. (1928),
published 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).
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Synonyms and similar syntaxa: Carex limosa—Sphagnum
lindbergii-Ass. Osvald 1925 (phantom), Sphagnum lindbergii-
reiche—Carex limosa-Ass. Nordhagen 1927, Caricetum
limosae subass. von Sphagnum lindbergii facies von Carex
limosa Dierssen 1982, Carex limosa—Sphagnum lindbergii Passio
1933,Sphagnetum lindbergii caricetosum limosae

Dahl 1956.

Ecology and distribution. The association is first
mentioned by Osvald (1925) under the name Carex /inosa—
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, w%ere it is one of the most widespread in the
poortly drained minerotrophic slope and aapa mires (Dierssen
1982). Occasionally, it occurs in the mountains ot 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 Erigphorum
russeolum. Such relevés are provided by Ruuhijirvi (1960) for
northern Finland (Table 4, Schlenkenweissmoore, rel. 21-24:
00). We distinguish them as a separate new subassociation
(Lapshina et al. 2022).

The subass. Carici limosae—Sphagnetum lindber-
gii typicum fully corresponds to the §iagnosis of the asso-
ciation and is automatically established based on the nomen-
clatural type of the association (autonyms) when dividing the
latter into units of subordinate ranks [ICPN, Art. 5b, 13§].

Carici limosae—Sphagnetum lindbergii
eriophoretosum russeoli subass. nov. ('lgable 6,
rel. 15-206, Table 8, syntaxon 20; Figs 4D, 2, cluster 13).

The subassociation encompasses oligotrophic Erigphorum-
sedge-Sphagnum communities of waterlogged hollows domi-
nated by Carex limosa and Erigphorum 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 linosa, Eriophorum ruseolunt, Sphag-
numt 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,Caricetum limosae sphagnetosum lindbergii
(Osvald 1925) Dierssen 1982 (sensu Boch & Smagin 1993).

Structure and comFosition: The 15 to 20 cm high grass
layer is composed ot Carex limosa and Erigphorum russeolum
in varying proportions. The total projected coverage vaties
from 10 to 40 % (avera/gin 25 %). A continuous moss layer
is formed of Sphagnum lindbergii (Fig. 4D). A minor admixture
includes Sphagnum balticum, S. jenseniz, and S. majus. Scattered
dwarf shrubs _Andromeda pa/z'fo]?a and Oxycoceus palustris, as well
as Drosera anglica and D. rotundifolia, are present.

Distribution and ecology. The communities of this sub-
association 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 /imwosa and
Sphagnum lindbergii are frequently found in northern Scandi-
navia (Ruuhijarvi 1960, Eurola 1962, Dierssen 1982), in the
Northwest 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.sl. in
the upper part of the forest belt (Sinelnikova 2009).

Note. Oligotrophic Carex limosa-peat moss and Eriogphorum
russeolum-peat moss communities dominated by Sphagnum

Numto Nature Park vegetation 2 — Scheuchzerio—Caricetea nigrae

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 Carici rotundatae—
Sphagnetum lindbergii, which is widely distributed in
the forest-tundra and southern tundra of Western Siberia.
The main distinctions lie in the high constancy and noticeable
abundance of the typically boreal species Carex limwsa, and
the absence of Cuarex rotundata in the communities. On the
other hand, the notable abundance of Erigphorum 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 fluitantis
Lapshina et al. 2022 (Lapshina et al., 2022: 1415, 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: Erigphorum russseoluns, Warnstorfia fluitans
(dom.).

Structure and composition: The sparse 15-20 cm high
grass layer (projective cover 10-25 %) is formed by Eréop ho-
rum russeolum, occasionally with a slight admixture of Carex
limosa and less frea;ently C. rotundata. A continuous moss

layer is formed by Warnstorfia fluitans.

Ecology and distribution. Communities of this association
form in extensive flat Sphagnun hollows and floating mats in
oligotrophic bog and palsa mire complexes in places where
Eoor groundwater discharges occur. From the southern
oundary 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 fluitantis—
Caricetum limosae Kistner et Flossner 1933 ex Kasari
1972, described in the Central European mountains (Chytry
2011), but differ by the dominance of Erigphorum: russeolum in
the sEarse rass layer and the absence of Sphagnum cuspidatum,
whic prefominantly occurs in European communities.

Carici rotundatae—Sphagnetum baltici
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
Erigphorum 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 Erigphorum russeolum. The overall cover
of the grass layer ranges from 5 to 40 %, commonly 15 to
20 %. Dwarf shrubs, including Aﬂdromedzépaﬁfa/z'a, Oxcycocens
palustris, and O. microcarpus, occur in limited abundance. The
continuous moss layer is composed of {plmgﬂﬂm balticum,
sometimes with a more or less noticeable admixture (up
to 20-25 %) of . lindbergii, S. jensenii, and S. majus. Other
ngecies such as Cahpogeia sphagnicola, Cladopodiella fluitans, and

arnstorfia fluitans ate occasionally found as single stems.

Distribution and ecology. Within the nature park, the asso-
ciation 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 mouncgs of palsa mire complexes.

Based on the dominant species of the grass layer, two subas-
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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 31 32 5 61 62 7.1a7.1b72 8 9 10 11.111.212.112.2 13 14 16 15.115.2
Syntaxonnr.inthetable 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

inus sylyestris (a) I III" 1
Betula pubescens (a) I ve I
Diagnostic species of the ass. Sphagno teretis—Betuletum nanae
Betula nana v® vOqIrr - S | III . . . A . e |
Sphagnum angustifolinm ~ V*® IV® IVt - - - - I S
arex magellanica s vt vt - I 1 I I T - -
Carex chordorrhiza S.-C. IV* VX v* - 1T 1 I Imrrmv:-1um - mur - I
S azbanm paludicola veve1wmn - - - - - 1 1 - IV 1I
agnum squarrosuz - INCINVE - - QI T - o
jp/ﬂdgﬂﬂ”l teres m or - - e
chljakovia kunzeana III 111

agfmtm Simbriatnm ' I

]J)}m gnum centrale I 11
oblia nutans I 1mr -
Cephalozia pleniceps II 1 11

Diagnostic species of the subass. S.t.—B. n. sphagnetosum warnstorfu and ass. Sphagno dlolcae Cancetum dlolcae
ﬁ)/mgnmﬂ warnstorfii I v v
rosera rotundifolia I or-ve 1o - - I I o II I 11 I II : I II II II II

Diagnostic species of Sphagno warnstorfu Tomentypmon nitentis

Aulacomninm palustre viovE v .
Helodinm blandowii wve vemt - - - - - I

Straminergon straminewy N* VV II* - 1 1 - 1 Vv I - 1V - - - - - - T - - - - ]
Egunisetum flnviatile S.-C. 1L V' V' - - L - e e
Calamagrostis neglecta T - - 1 - - - I
Carex f iandra R II I - - - = -
Paludella squarrosa I 1I
Diagnostic species of the ass. Sphagno riparii-Menyanthetum trifoliatae and Sphagno rip ar11—Er10phore tum russeoli
Sphagnum riparium m m - ve Ve ve 11 ur - -1 I R 1
Diagnostic species of the ass. Sphagno fallacis—Caricetum rostratae
Carex rostrata S.-C. vl - - o vwvmno 1 1 o moT 1 moT - R - T
Diagnostic species of the ass. Sphagno obtusi—-Comaretum palustrls
Agblmgnﬂm obtusum mr oor me - 1 - - ViR :
omarum palustre Sovtbar - 1011 II v+ v» :
Sphagnum mirum r - - C A U |
Diagnostic species of the Sphagno —Caricion canescentis
Carex canescens -onor - 1
Epilobinm palustre I r - -1 - - 1 o
Erigphorum gracile - r - -t - - 1T - - - - I
Diagnostic species of the Utrlcularlo o chroleuco Caricetum limosae
Sjmmm/m inflataS.-C.1. - - - CE L A AR N G |
hagnum pla éyp/g//mz S 1§ A G O R § B
]‘fﬂ[ﬂ.}' 5 glﬂ_‘. . . . . . . . . . 1V+ . \7* . .
Carex lvida S 06
Diagnostic species of the U. 0.—C. 1. subass warnstorﬁetosum exannulati and Carex limosa— W/arnstmﬁa exannulata com. type
Warnstorfia exannnlata 11 III+ I - D II VR VETT
Utricularia minor S.-C.1. S - HI" I

Diagnostic species of the ass. Sphagno compacti—Caricetum limosae and the ass. Cladopodiello fluitantis—
Trichophoretum cespltosae

Cladopodiella fluitans : oo+ - - - I IVYIVE - v V® - R T T - - - I 1
Sphagnum compactum oo e e VA I - VRV e e e e
richophorum cespitosume - - - - -+ - - - - I - - I V?
Diagnostic species of the Styglo C aricion 11mos ae
Drosera anglica S ¥ G 0 G e U A o G A 6 G 0 D |
Drosera obovata A § A S |
Utricularia ochrolenca A VAR SR VAR AVARN B .
Diagnostic species of the ass. Scheuchzerlo palustrls Sphagnetum jensenii
Schenchzeria palustris S.p. 1+ - 1 : II - oomo- - I - o VEIV®E .- 7 - -]
fp/ﬂzgnﬂm  jensenti S.p. r - : III I - : - I I - I IO O VPIV* IO I I m - II I
 phagnum majus S.p. : : : L S B IIZ" - IVt 1T I Vi nor or v o1 oot oI oI -
Diagnostic species of the ass. Car1c1 rotundatae—Sphagnetum lindbergii
Carex rotundata C.t.-S.b. : : : I 1 - comomvt 1o urmro- R OVEIOF IO 1 VR
Sphagnum lindbergiSp. 1 - - 11 1 1 1 - - T Ivt 1o - II II I I V2 V5 ViIVE I 1I III
Diagnostic species of the com. type Emophamm russeolum—Warnstorfia fluitans
Warnstotfia fluitans S.-C.L. - 11 11 r 1 - - rmurrmvvm - v 1 1 1 1 1mmv - 1 1
Diagnostic species of the ass. Erlophoro vaglnatl Sphagnetum balt1c1 and Car1c1 rotundatae Sphagnetum baltici
I:mp/mmm vaginatim : vV® o1
Pp/mgmtm balticum e S I I II R IVza IVZ“ o 1w vs v V5
Sriophorum russeolum A II I - o - IV+ IV+ IIIr IIII )0 ST VAR VAR AVASE 2o VAR VAR N AVAS o
Diagnostic species of the Scheuchzerio—Caricetea nigrae
Carex: limosa DV 0 S VA S VA Y VA VA Vo Ve VA (O VA VA § S G A § L A S I A
Oncycocens palustris Vive v oveIve ar veIve vt 110 - I I VRO It vt Ive mur - ve v vt
Menyanthes trifoliata VA 4 YA S VAN VAN S VAR A S U VAR VAR VA VA VAR § U GRS § GRS RN SRS § § S S
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Table 8. Continued.

Numto Nature Park vegetation 2 — Scheuchzerio—Caricetea nigrae

Syntaxonnt.inthetable 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 VA v IvA
Erigphorum angustifolinm IN* 1 11 - III 1 1

I - - 1II
I 1 1ve 1 I mI- IIr mve I

I o - o v 1 1 V- I I II IV'IVt Il
RIoIrm 1» - - I 1

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.

sociations are distinguished within the association: typicum
and eriophoretosum russeoli.

Carici rotundatae—Sphagnetum baltici
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
Sphagnum balticum. The grass layer is formed by Carex rotundata
(530 %). Eriophorum russeolum, Carex limosa, and Drosera rotun-
difolia are present in limited abundance alongside it. Scattered
dwarf shrubs include Andromeda polifolia, %}g/mmt: palustris,
and occasionally Chamaedaphne calyculata. The continuous
moss cover is formed by Sphagnun: balticum, with occasional
scattered stems of small liverworts interspersed within it.

Distribution and ecology. Same as in the association.

Regarding the comgosition of the moss cover, three variants
have been identified:

The variant typica fully aligns with the subassociation's
description and is characterized by the dominance of
Sphagnum balticum.

The variants Sphagnum lindbergii and Sphagnum
jensenii are found in more waterlogged coné)itjons and
are distinguished by a more or less noticeable mixture of
Sphagnum lindbergii and S. jensendi, or S. majus, respectively.

Carici rotundatae—Sphagnetum baltici
subass. eriophoretosum russeoli 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 Erigphorum russeolun: and Sphagnum balticum.

Diagnostic species: Erigphorum russeolun: (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 fimosa. Dwartf shrubs,
predominantly Oxyeoccus palustris and occasionally Andromeda
polifolia, show high consistency. The continuous moss cover is
composed of Sphagnun balticum, sometimes with an admixture
of . 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-
association are found in waterlogged floating lawns and
hollows of flat palsa mire complexes, but in wetter conditions
compated to the communities of the typical subassociation.

Regarding the structure of the moss cover, two variants are dis-
tinguished: typica and Sphagnum lindbergii. The vatiant
typica (Table 7, rel. 24-34) fully corresponds to the subas-
sociation's diagnostic criteria. The variant Sphagnum lind-
bergii (Table 7, rel. 35—4(? differs by having a more or less
noticeable admixture of Sphagnum lindbergii in the moss cover.

Eriophoro vaginati—-Sphagnetum baltici
Bogdanowskaya-Guihéneuf 1928 (Table 7, rel. 1-12;
Table 8, syntaxon 22; Figs 4L, 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 communi-
ties has a canopy cover of notless than 80 %o (typically 100 %0).

Diagnostic species: Erigphorum vaginatun, Sphagnum balticum
(dom.).

Structure and composition. The association encompasses
oligotrophic Erigphorum vaginatum—peat moss communities
dominated by Sphagnum balfium, forming a continuous moss
cover. Flat tussocks of Erigphorum vaginatum are scattered
across, with a cover of 5-25 %, occasionally higher (Fig. 4F).
Sparse dwarf shrub layers are composed of Aﬂd%omeda
polifolia, Chamacedaphne calyenlata, and Oxycoceus palustris. Also,
in low abundance, species from the class Oxycocco-
Sphagnetea are often present — Drosera rofundifolia,
Oxcyeoccus  microcarpus, Rubus chamaemorus, Sphagnum  divinum,
and Mylia anomala.

Distribution and ecology. The nano-relief is sparsely tus-
socky, formed by the low tussocks of Erigphorum vaginatum,
slightly elevated above the surface of the Sphagnummosses 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 regulatly occurs in Finland (Ruuhijarvi 1960,
Eurola 1962), in tﬁg 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 Scheuchzerio—
Caricetea nigrae 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
Otrder
Alliance
Association / Community type
Subassociation
Variant

Scheuchzerio palustris—Caricetea nigrae Tx. 1937

Sghagno warnstorfii-Tomentypnetalia Lapshina
2010

Sphagno warnstorfii-Tomentypnion nitentis
Dahl 1957

Sphagno teretis—Betuletum nanae Lapshina
etal. 2018

typicum
sphagnetosum warnstorfii subass. nov.

Sphagno warnstorfii—Caricetum dioicae
Lapshina 2010

Carex chordorrhiza
Caricetalia nigrae Koch 1926

Sphagno—Caricion canescentis Passarge 1978
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Sphagno riparii—-Menyanthetum trifoliatae
ass. nov.

typicum subass. nov.

caricetosum rostratae (Osvald 1925) stat.
nov.

Sphagno riparii—Eriophoretum russeoli
ass. nov.

Sphagno fallacis—Caricetum rostratae
Osvald ex Lapshina nom. ivers. mut.

Sphagno obtusi—-Comaretum palustris ass.
nov.

typicum subass. nov.
typica
Sphagnum majus
sphagnetosum miri subass. nov.
Stygio—Caricion limosae Nordhagen 1943

Utriculario ochroleuco—Caricetum
limosae Lapshina et al. 2022

typicum
inops

warnstorfietosum exannulatae Lapshina et
al. 2022

typica
Carex livida
Carex limosa—Warnstorfia exannulata

Sphagno compacti—Caricetum limosae ass.
nov.

Cladopodiello-Trichophoretum cespitosi
Smagin ex Lapshina in Lapshina et al. 2022

sphagnetosum compacti Lapshina et al. 2022

Scheuchzerietalia palustris Nordhagen 1936 ex
Tx. 1937

Scheuchzetion palustris Nordhagen ex Tx. 1937

Scheuchzerio palustris—Sphagnetum
jensenii ass. now.

typicum subass. nov.
typica
Sphagnum majus
sphagnetosum majoris subass. now.
typica
Sphagnum jensenii
Carici rotundata(;—Spha%netum lindbergii
Nordhagen ex Lapshina et al. 2022

typicum

typica

Sphagnum balticum
eriophoretosum russeoli Lapshina et al.

2022
typica
Sphagnum balticum

Carici limosae—Sphagnetum lindbergii
Rudolph et al. 1928

eriophoretosum russeoli subass. nov.

Eriophoro russeoli-Warnstorfietum
fluitantis Lapshina et al. 2022

Carici rotundatae—Sphagnetum baltici
Lapshina et al. 2022

typicum
eriophoretosum russeoli Lapshina et al.

2022
typica
Sphagnum lindbergii
Eriophoro vaginati—Sphagnetum baltici
Bogdanowskaya-Guihéneuf 192

DISCUSSION

Within the territory of the Numto Nature Park, the
class Scheuchzerio—Caricetea nigrae is represented
by four unions belonging to three orders: Sphagno
warnstorfii-Tomentypnetalia, Caricetalia nigrae,
and Scheuchzerietalia palustris. Due to the predomi-
nance of sandy soils and the poverty of surface and ground-
watet, various oligotrophic and meso-oligotrophic commu-
nities of upland bogs and poor transitional peat-moss bogs
predominate significantly. Vegetation of minerotrophic
bogs fed by moderately rich groundwater occupies very
limited areas.

The order Sphagno warnstorfii-Tomentypneta-
lia includes two alliances — Saxifrago—Tomentypnion
nitentis and Sphagno warnstorfii-Tomentypnion
nitentis (Lapshina 2010), of which only the latter is re-
presented in the territory of the Numto Nature Park.
Communities 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
central 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 teretis—Betuletum na-
nae by floristic composition occupies an intermediate
position between the syntaxa of its alliance and the most
species-rich communities of the alliance Sphagno—Ca-
ricion canescentis of the order Caricetalia nigrae
Koch 1926. Taking into account the presence of a clear set
of diagnostic species from the alliance Sphagno warn-
storfii-Tomentypnion nitentis and the significant
presence of Sphagnum teres, S. warnstorfii, as well as the ab-
sence or much smaller participation of typical representa-
tives of the alliance Sphagno—Caricion canescentis
(Carex canescens, Sphagnum fallax, S. obtusum, S. riparium),
we consider these communities to be part of the alliance
Sphagno warnstorfii—-Tomentypnion nitentis.

The association Sphagno warnstorfii—Caricetum
dioicae occurs sporadically in mineralotrophic bogs with
moderately rich mineral nutrition and groundwater through-
out the forest zone of Western Siberia, but never occupies
extensive territories. On the territory of the natural park
these association communities are on the northern border
of the range. Despite the absence of Carex divica 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 Caricetalia nigrae
includes seven associations with subassociations and va-
riants, as well as one community type, which we assigned
to two alliances: Sphagno—Caricion canescentis and
Stygio—Caricion limosae.

In the syntaxonomic literature, the vegetation of the
alliance Sphagno—Caricion canescentis was previous-
ly considered as part of thealliance Caricion lasiocarpae
Vanden Bergen in Lebrun et al. 1949. Recently, due to nume-
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, Caricetum lasiocarpae Vanden
Bergen in Lebrun et al. 1949 and Caricetum rostratae
Riibel 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. 2010).

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 parti-
cipation or dominance are much more widespread. These
communities represent the main phytocoenotic diversity
within the alliance Sphagno—Caricion canescentis.

We used statistical methods of relevé analysis to deter-
mine floristic similatity between communities with respect
to species abundance. It was shown that the classification of
the entire dataset of mesotrophic sedge-Sphagnum commu-
nities within the alliance Sphagno—Caricion canescen-
tis into distinct and well-defined clusters, i.e. associations, is
not based on vascular plant species, but on dominant moss
species. On a finer scale, these associations are subdivided
into subordinate units, subassociations, depending on the
dominant species of the herbaceous layer (Figs 2, 3).

Based on the results of statistical analysis, we identified
three new associations: Sphagno riparii—-Menyanthe-
tum trifoliatae ass. nov.,, Sphagno riparii—Erio-
phoretum russeoli ass. nov. and Sphagno obtusi—
Comaretum palustris 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-
minants), ecological conditions (water level and availability
of mineral nutrients) of habitats, area occupied and
position in bog complexes. The association Sphagno fal-
lacis—Caricetum rostratae (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 Stygio—Caricion limo-
sae have much in common in terms of species composition
and general physiognomic appearance with low-sedge com-
munities of the order Scheuchzerietalia palustris.
This is also evident from the clustering dendrogram (Fig. 3).
However, for now we placed them in the order Caricetalia
nigrae, on the basis that the original concept of this order
included the alliance Rhynchosporion albae Koch
1926 (ICPN, Art. 36), which was replaced by the Stygio—
Caricion limosae in the modern structure of the class
Scheuchzerio—Caricetea (Peterka et al. 2017).

A total of three associations, three subassociations and
one community type of the alliance Stygio—Caricion li-

Numto Nature Park vegetation 2 — Scheuchzerio—Caricetea nigrae

mosae have been identified in the Numto Nature Park. In
addition to two previously described associations — Utricu-
lario ochroleuco—Caricetum limosae and Cladopo-
diello-Trichophoretum cespitososi with correspon-
ding subassociations, a new association Sphagno com-
pacti—Caricetum limosae ass. nov., has been revealed.

This association is differentiated from the communities
of the association Utriculario ochroleuco—Carice-
tum limosae by a distinct group of species from the
alliance Scheuchzerion palustris: Carex limosa, C. rotun-
data, Erigphorum russeolun, Schenchzeria palustris, and oligotro-
phic peat moss species such as Sphagnun: jensenii, S lindbergii,
S. majus, and S. papillosum. In contrast, the diagnostic group
of the alliance Stygio—Caricion limosae is primarily
represented by species with a broader range that occur in
communities of both alliances, including Drosera anglica, Me-
nyanthes trifoliata, Sphagnum compactum, and Warnstorfia fluitans.

The alliance Stygio—Caricion limosae is indicated
by poor development of Sphagnum mosses, predominance
and sometimes dominance of Gymnocolea inflata along with
Cladopodiella fluitans in the ground cover, as well as the pre-
sence, although in small numbers, of such diagnostic species
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 Utriculario ochroleuco—Caricetum
limosae was described. The communities of this variant
differ 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
Scheuchzetion palustris in the Numto Nature Park.
The association Carici limosae—Sphagnetum jense-
nii, 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
Russia, where they vicariously replace predominantly
Western European associations in oligotrophic hollows
of raised bogs. These Western European associations
consist of similar sedge-Schenchzeria-peat communities
dominated by Sphagnum cuspidatum. The Western European
communities developed 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 Carici limosae—Sphag-
netum jensenii ass. nov., unlike similar western commu-
nities, 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-
tocoenotic 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 Carici limosae—Sphagnetum
jensenii and similar sedge (Carex limosa)-Scheuchzeria-peat
moss communities of oligotrophic hollows dominated by
Sphagnum balticum. The latter are widespread in the condi-
tions of continental climate of the middle and southern
subzones of the taiga zone of Western Siberia and also dif-
fer from those in Western Europe.

The association Carici limosae—Sphagnetum
lindbergi, 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-oligotro-
phic conditions, in northern European Russia and Western
Siberia this association is represented by a distinct strictly
oligotrophic subassociation, eriophoretosum russeoli
subass. nov., with participation of Eriophorum russeolum.

Syntaxonomically, they occupy an intermediate position
between closely related syntaxa in the north of the taiga
zone of Western Siberia with Scheuchzeria palustris and com-
munities of the association Carici rotundatae—Sphag-
netum lindbergii, 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 Stygio—
Caricion limosae and Scheuchzerion palustris, as
well as mesotrophic and meso-oligotrophic communities
of the alliance Sphagno—Caricion canescentis with
high cover by vascular plants are divided into well-defined
clusters: 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 commu-
nities, and less often by the similar composition of vascular
plants based on the dominant species of peat moss.

In species-poor communities closely associated with
habitats where water levels are close to the surface, the
dominance of individual species, particularly mosses, is
crucial for classifying mire vegetation (Lapshina et al.
2018). Unlike vascular plants, mosses are more sensitive to
the ecological conditions of habitats, primarily substrate
reaction (pH) and mineral nutrient richness. This ultimately
determines the entire floristic composition 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.

CONCLUSIONS

Generalisation of the results of phytosociological
studies conducted to investigate the syntaxonomic diversity
of the largest class of mire vegetation, the Scheuchzerio—
Caricetea nigrae, in the Numto Nature Park allowed us
to expand the previous studies and to represent the typo-

logical 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 (Scorpi-
dinm spp.) communities belonging to the alliance Caricion
stantis Matveyeva 1994, common in waterlogged depres-
sions of polygonal and flat-topped bogs in the tundra zone.
Communities of nutrient-rich mineralotrophic bogs do-
minated by Sphagnum warnstorfii of the alliance Sphagno
warnstorfii-Tomentypnion nitentis 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-
zerio—Caricetea in the northern taiga subzone of
Western Siberia is represented by: communities of poor
transitional sedge-Sphagnum fens of the alliance Sphag-
no-Caricion canescentis; oligotrophic floating mats
and waterlogged hollows with slightly acidic substrate reac-
tion of the alliance Stygio—Caricion limosae; and
ombrotrophic cottongrass-sedge-Sphagnum hollow commu-
nities with extremely acidic substrate reaction of the alliance
Scheuchzerion palustris. Many of the described mire
communities of the northern forest zone of Western Siberia
are also found in northern Scandinavia, the Kola Peninsula,
Karelia, Arkhangelsk Region and the Komi Republic.

In low-diversity plant communities of floating Sphagnum:
lawns and waterlogged hollows of the class Scheuchze-
rio—Caricetea, the dominant species of the moss layer
plays a decisive role, as it is more sensitive to the ecological
conditions of the habitat, especially to the substrate reaction
(pH) and mineral richness. These factors ultimately deter-
mine the entire floristic composition and the classification
of communities into syntaxa (alliances, orders) of higher
rank. Accordingly, subassociations can be distinguished by
the dominant moss species or, more often, by the dominant
grass layer, which gives mire communities a characteristic
physiognomy that allows their identification in the field.
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