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ABSTRACT

The vegetation of peat mires within the Udyl' Federal Nature Reserve, located
on the left bank of the lower Amur River in the Ul'chskii District of Khabarovsk
Krai, was investigated. Employing the Braun-Blanquet floristic classification ap-
proach, we identified 10 associations, 2 subassociations, 10 variants, and 3 com-
munity types, which belong to 6 alliances, 4 orders, and 3 classes. The affiliation
of two additional community types with higher syntaxonomic units remains un-
resolved. Among the syntaxa recorded, 9 associations and 2 subassociations are
described as new; one association is revised based on previously published data.
A new monotypic class, Carici minutae—Salicetea brachypodae cl. prov,
is proposed to encompass the vegetation of shrubby tussock-sedge minerotro-
phic mires in the southern Russian Far East, which are subject to regular inunda-
tion during spring and summer high-water periods. Two new alliances are estab-
lished: Carici minutae—Salicion brachypodae all. nov. and Sphagnion
alaskense all. nov. Syntaxonomic ordination was performed using Non-metric
Multidimensional Scaling (NMDS) based on a Bray-Curtis distance matrix of
median species abundances. The degree of similarity among syntaxa was assessed
through hierarchical clustering;

Keywords: mire vegetation, Braun-Blanquet classification, phytosociology, syntaxonomy,
boreal mires, Sphagnun, Udyl' Federal Nature Reserve, Lower Amur lowlands, Russian Far
Hast.

PE3IOME

Aanmmaa E.A., ®umanmnmos HM.B. ®durocommosormdeckas kaaccudu-
KanusA PacTHUTEABHOCTH 00AOT (peAepasbHOro 3akasHuka "Yapms' (Xa-
GapoBckuii Kpai, poccuiickuii Aaspuuii Bocrok). [TposeacHo usyucnme
PACTUTEABHOCTH TOPMAHBIX BOAOT (PEAECPAABHOTO 3aKa3HUKA ""YABIAB", paciio-
AOKEHHOTO Ha ACBOOCPE/KBE B HIKHEM TCUCHHH P. AMYyp, HA TEPPHTOPHU Y Ab-
ucKoro pariona Xabaposckoro kpad. Ha ocrnose dpaopucrmaeckoit kaaccupu-
karu K. Bpayn-baanke B pacrnreaprOoM mokpose BeiAeAeHO 10 accormaruii,
2 cybacconmanyn, 10 BaprasTos u 3 THIIA COOOIIECTB U3 6 COIO30B, 4 IIOPAAKOB
3 kAaccoB. TIpHHAAAEKHOCTD K BBICIIIMM EAMHHUIIAM €Ie 2 THIIOB COOOIIECTB
He yCTaHOBACHA. 13 BEIACACHHBIX CHHTAKCOHOB 9 acconmartuii u 2 cyoaccomm-
AIMM OITMCAHBI KAK HOBBIC, CII[C OAHA ACCOLMAINA aKTYAAU3HPOBAHA 110 PaHee
OIyOAMKOBAHHBIM MaTepHaAaM. [IPeAAOKEHO BHIACACHIE HOBOTO MOHOTHITHO-
ro kaacca Carici minutae—Salicetea brachypodae cl. prov., Bkarouaro-
IIETO  PACTUTEABHOCTD KYCTAPHHKOBO-KOYKAPHOOCOKOBBIX MHIHEPOTPO(HBIX
6oaoT Ha fore AaapHero BocToka, peryAfipHO 3aAMBACMBIX B ITEPHOA BECCHHUX
U AeTHUX ITaBOAKOB. Ormcansl 2 HOBBIX coroza Carici minutae—Salicion
brachypodae all. nov. u Sphagnion alaskense all. nov. OpAunarms cuu-
TAKCOHOB ITPOBEACHA METOAOM HEMETPHYECKOIO MHOTOMEPHOTIO IITKAAMPOBAHHA
(NMDS) 1o meanarHOMY OOHAIIO BHAOB. CTEIICHD CXOACTBA MEKAY CHHTAKCO-
HAMH OIIEHEHA METOAOM HEPAPXUIECCKON KAACTEPHIALINL.

KaroueBbie CAOBA: PaCTHTEABHOCTH DOAOT, KAaccudukanus bpayn-baanke, dpuroco-
IIHOAOTHSA, CHHTAKCOHOMEA, OOpeaAbHbIC OOAOTa, Sphagnum, (DEACpPAABHBIN 3aKAZHIK
"Vabiap", HuskHeamypcekne HUSMEHHOCTH, poccuiickuil Aaabanil Boctok

The Udyl' Federal Nature Reserve is located on the left
bank of the lower Amur River, within the Ul'chskii District
of Khabarovsk Krai (51°42'-52°24'N 139°30'-140°12'E).
Its central feature is Lake Udyl’, one of the largest lakes
in the Lower Amur region, with a water surface area of
330 km? and a catchment area of 12 400 km?. The reserve
was established primarily to protect rare and endangered
waterbirds associated with the lake's wetland system — inclu-
ding Anser cygnoides, Haliaeetus pelagicns, and H. albicilla — all
of which are listed in the IUCN Red List, the Red Data

Book of the Russian Federation, and regional Red Data
Books, as well as to conserve their habitats.

In accordance with the reserve's primarily zoological fo-
cus, its avifauna and ichthyofauna have been relatively well
studied. The vegetation cover, however, remains poorly
investigated to date. Only the most general information
on the vegetation of the broader regions encompassing
the Lake Udyl' atea is available (Sochava 1962, Karpenko
1964, Man'ko & Rozenberg 1967, Nechaev 1970). The
first detailed account of the mire vegetation of the Udyl'-
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Kizin Lowland, within which a substantial portion of the
Udyl' Nature Reserve is situated, was provided by Yu.S.
Prozorov (1974). Based on a combination of three criteria
— vegetation, soil, and microtopography — he developed a
detailed classification of mire communities. The data on
microtopography, peat depth, and peat soil properties pre-
sented therein retain their scientific value; however, a phy-
tosociological classification of the mire vegetation of this
region has not been carried out to date.

A detailed study of the vegetation cover, including the
mires that occupy approximately 60 % of the reserve's land
area (excluding the lake surface), is essential for identifying
the most valuable plant communities from a conservation
perspective — particularly those associated with the habitats
of numerous rare vascular plants, bryophytes, and other
species — as well as for vegetation mapping.

The aim of the present study was to describe the
community diversity of mire vegetation within the Udyl'
Nature Reserve and adjacent territories, and to develop a
phytosociological classification of mire community types.

MATERIAL AND METHODS
Study area

The territory of the Udyl' Nature Reserve is representa-
tive of the Lower Amur region, fully reflecting its key natural
characteristics — from the monsoon climate and low-moun-
tain and lowland topography to the characteristic mid-taiga
forests and meadow-mire landscapes. The total area of the
reserve is 132 700 ha, of which more than one-quarter, in
the lowest-lying central part, is occupied by the shallow Lake
Udyl'. The lake has average summer depths of 2-3 m (maxi-
mum 5 m), stretches 44 km from southwest to northeast, and
ranges from 5 to 11 km in width.

The northern and northwestern parts of the reserve
consist of a gently sloping foothill plain with low hills
reaching 100-120 m in height. The highest terrain in the
eastern and northeastern parts is formed by a mountain
massif separating the lake basin from the Amur floodplain,
with its highest point at Mt. Gidal (476 m asl). The
southern end of the lake lies within the heavily watetlogged
lacustrine-alluvial Udyl'-Kizin Lowland, which grades
southward into the Amur floodplain. The surface of the
low lake-river terrace is covered by peat mires with peat
deposits 0.5 to 4 m thick (Prozorov 1974).

Lake Udyl' is connected to the Amur River via the Ukh-
ta channel and plays an important role in regional water re-
gulation. The flood period in the Amur basin averages 110—
170 days, with 5 to 15 flood events occurring during the
summer—autumn season, resulting in regular and prolonged
inundation of the shoreline mires of the reserve. Water
levels in the lake rise in response to flooding of the Amur,
with the highest rises (up to 2 m) occurring in July—August
due to monsoon rainfall, and the lowest levels recorded
in late March. Major Amur floods are catastrophic events
with a recurrence interval of once every 200-250 years
(Danilov-Danilyan et al. 2014). The most recent event
(July—September 2013) raised water levels in Lake Udyl' by
4 m, inundating the Sphagnum mires of the first and second
river terraces.

The regional climate is a northern variant of the
monsoon type, with relatively warm and humid summers and
cold, low-snow winters. The mean annual air temperature is
-0.8 to -1.0°C, with a frost-free period of approximately 190
days. Mean January temperatures range from -22 to -27°C
(average -25.2°C), and mean July temperatures from +16 to
+18°C (average +17.6°C). Mean annual precipitation is 450—
480 mm (up to 656 mm), with 70-80 % falling during the
warm season. These climatic conditions favour prolonged
seasonal frost persistence. In peatlands, permafrost is locally
present at depths of 40-50 cm below the surface.

From a geobotanical perspective, the reserve lies within
the southern part of the middle taiga subzone. The greater
part of the territory is occupied by the lake with its aquatic
vegetation, floodplain meadows, mires, and wet larch open
woodlands. The forests consist predominantly of secondary
birch, and less commonly aspen, stands with scattered old
larches, which developed after fires on the sites of primary
larch and dark coniferous forests.

The mires occur across three poorly differentiated ele-
vation levels, each associated with particular mire vegetation
types determined by hydrological regime and water-mineral
nutrition. Along the low shores of the lake and at river
mouths, within the regularly flooded zone, a more or less
continuous belt of shrubby tussock-sedge mires has deve-
loped. At greater distances from the lake, on the slightly
elevated first terrace, dwarf shrub—Sphagnum mires that are
subject to flooding only during the highest water events
occur; these are characterised by the presence of My-
rica tomentosa. Extensive areas on the gently sloping and
flat surfaces of the second terrace are occupied by dwarf
shrub-cotton grass-Sphagnum larch open woodland mires —
mari (open larch mire woodlands) — and large ridge-hollow
and lake-ridge-hollow mire systems fed predominantly by
atmospheric precipitation.

Sampling and data analysis

Fieldwork was carried out from 13 to 21 August 2025,
predominantly in the southern part of the Udyl' Federal
Nature Reserve and in adjacent territories, where the largest
mire systems are concentrated. A total of 190 complete
geobotanical relevés were made, of which 177 were used
for syntaxon characterisation (Fig, 1). Relevés were made in
5 X 5 m plots, with all species — vascular plants, bryophytes,
and terricolous lichens — recorded and percentage cover esti-
mated. Bryophyte specimens were collected during the field-
work for subsequent laboratory identification. In total, 730
bryophyte specimens were collected (approximately 2 000
identifications were made). DNA sequences were obtained
for eight morphologically ambiguous Sphagnum specimens
at the Herbarium Laboratory of the Tsitsin Main Botanical
Garden of the Russian Academy of Sciences (Moscow).

An Integrated Botanical Information System, IBIS 7.2
(Zverev 2007), was used for preliminary sorting of relevés
and development of the vegetation classification. Species co-
ver in the tables follows the Braun-Blanquet scale: r — soli-
tary or very sparse individuals; + —up to 1 %; 1 — 1-5 %;
2 — 6-25 %; 3 — 26-50 %; 4 — 51-75 %; 5 — 76100 %.
Constancy is given as a percentage: r — <10 %; I — 1020 %o;
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syntaxon when occurring together,
although individually each species may
not be differentiating. In syntaxon
names, the second element refers to
the species from the highest dominant
layer (ICPN, Art. 10b). Where vascular
plant cover was spatse (25 % or less), the
second element refers to the dominant
of the moss layer, which determines
the structure and physiognomy of the
mire communities. The nomenclature
of the described syntaxa follows the In-
ternational Code of Phytosociological
Nomenclature ICPN) (Theurillat et al.
2021). The nomenclature of vascular
plants follows Chepinoga et al. (2024),
bryophytes — Hodgetts et al. (2020), and
lichens — Santesson et al. (2004).

To visualise the floristic similarity
amongsyntaxa,ordinationwas performed
using Non-metric Multidimensional Sca-
ling (NMDS) (Kruskal 1964), based on

Russia

Bray-Curtis distances (Bray & Curtis
1957). The ordination was carried out on

a matrix of median species abundances

° Komsomolsk on-Amur

e Khaba rovsk

China 7 / f
Yapan

Vladlvostok

per syntaxon. The quality of the ordi-
nation solution was assessed using the
stress value (stress = 0.09, k = 2), which
indicates a good representation. The
degree of similarity among syntaxa was
additionally assessed by hierarchical clus-
tering using Ward's algorithm (Ward D2)
with Bray-Curtis distances. All analyses
were performed in R using the vegan
package (Oksanen et al. 2022).

RESULTS

84125 35°

Figure 1 Study area with the location of geobotanical relevés. Dashed line — Udyl' Nature
Reserve boundary. Background: Sentinel-2 false colour composite (bands 8-11-4), median
composite for July—August 2021-2024; orange — deciduous forests, brown — mixed forests,
dark blue — open water, light green — dwarf shrub—Sphagnum open larch mire woodlands

(mari), pink — ridge-hollow mire complexes

1T — 20-40 %; 111 — 41-60 %0; IV — 61-80 %; V — 81-100 %.
A synoptic table was compiled based on calculated constancy
and median abundance values for each syntaxon.

The concept of diagnostic species was used for
syntaxon delimitation, including selective and preferential
species (Matveyeva 2006, Lavrinenko & Lavrinenko 2015,
Lavrinenko et al. 2016). Diagnostic species represent
differential species combinations characteristic of the
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The mire vegetation of the Udyl'
Federal Nature Reserve is characterised
by high diversity, which is associated
with a relatively broad range of eco-
logical conditions of mire habitats in
terms of water-mineral supply type,
moisture regime, and degree of water-
logging, as well as the presence of insu-
lar permafrost within the mires. Many
mire communities of simple or mosaic
structure form relatively homogeneous
vegetation cover; however, mire vegeta-
tion is more commonly represented by
extensive mire and mire-lake systems
with a regular alternation of different plant community types.

Within the framework of the floristic-ecological classi-
fication, the communities of various mire types identified
within the Udyl' Nature Reserve and adjacent areas were
assigned to six alliances and four orders belonging to three
classes: Carici minutae—Salicetea brachypodae cl.
prov,, Scheuchzerio—Caricetea nigrae Tx. 1937, and
Oxycocco-Sphagnetea Br.-Bl et Tx. ex Westhoff et
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al. 1946. For two community types represented by a limited
number of relevés, their assignment to higher syntaxonomic
units has not yet been determined.

Prodromus

Class
Order
Alliance
Association / Community type
Subassociation
Variant

Carici minutae—Salicetea brachypodae cl. prow.
Salicetalia brachypodae ord. prowv.
Carici minutae—Salicion brachypodae all. now.
Sphagno obtusi—Caricetum minutae ass. nov.
typicum subass. nov.
inops subass. nov.

Scheuchzerio—Caricetea nigrae Tx. 1937
Caricetalia nigrae Koch 1926
Sphagno—Caricion canescentis Passarge (1964) 1978
Com. type Eguisetum fluviatile=Sphagnum obtusnm
Stygio—Caricion limosae Nordhagen 1943
Sphagno obtusi—Caricetum meyerianae
ass. NOv.
Com. Utricnlaria intermedia—Carex meyeriana
Scheuchzerietalia palustris Nordhagen ex Tx. 1937
Scheuchzerion palustris Nordhagen ex Tx. 1937
Sphagnetum perfoliati-majoris ass. nov.
Carici limosae—Sphagnetum majoris
Bogdanowsaya-Guiheneut 1928
tricularia intermedia
Irido laevigatae—Sphagnetum papillosi
ass. Nov.
typica
Sphagnum balticum
Sphagnum majus
Oxycocco—Sphagnetea Br.-Bl et Tx. ex Westhoff et
al. 1946
S}S)hagnetalia medii Kistner et Flossner 1933
ghagnion alaskense all. now.
phagno papillosi—Caricetum middendorfii
ass. NOv.
Carici lasiocarpae—Sphagnetum alaskense
ass. Nov.
Chamaedaphno—Sphagnetum alaskense
ass. Nov.
typica
Myrica tomentosa
Oxycocco—Empetrion hermaphroditi
Nordhagen ex Du Rietz 1954
Larici cajanderi—Sphagnetum fusci ass. nov.
typica
Sphagnum alaskense
Com. Larix cajanderi=Sphagnum angustifolinm
Sphagnion lenenses Lapshina et al. 2023
Carici middendorfii—-Sphagnetum lenenses
ass. nov.
typica
Sphagnum fuscum
>
>
Com. Larix cajanderi — Sphagnum girgensobnii s.1.
Com. Larix cajanderi—Polytrichum commmune

The original relevés are presented in diagnostic tables
(Tables 1-5) and summarized in a synoptic table (Table 6).
The physiognomy of most described communities is illust-
rated by photographs (Figs 2-3). To visualize the results of
the classification, ordination of all syntaxa was performed
using NMDS (Fig. 4), which separates and displays clus-
ters on a two-dimensional plane as point aggregations. Hie-
rarchical clustering was performed to assess the degree of
similarity among the syntaxa (Fig. 5). Descriptions of the
distinguished syntaxa are provided below.

Vegetation of minerotrophic mires
regularly flooded by river and lake
waters

In the zone of regular flooding along the shores of
Lake Udyl, reedgrass-tussock sedge communities with
a more or less developed shrub layer (Salix brachypoda,
Spiraea salicifolia, Betula ovalifolia) are widespread. We treat
these shrub—tussock sedge communities within a distinct
new class replacing the European-West Siberian class
Frangulatea in the southern Russian Far East. Within the
Udyl' Nature Reserve, these communities are represented
by one association with two subassociations.

Sphagno obtusi—Caricetum minutae ass. nov.
(Table 1, rel. 1-17; Table 6, syntaxon 1; Fig. 2A, Fig. 4, Fig.
5, clusters 1.1, 1.2)

Holotypus: relevé 4 (authot's number — 140E25ud) in
Table 1, Khabarovsk krai, Ul'chskii District, Udyl' nature
reserve, 13.08.2025, author E.D. Lapshina.

The association comprises shrub-tussock sedge—Sphagnum
communities of minerotrophic (eutrophic) groundwater-
fed mires in the Amur River basin that are regularly inunda-
ted by river and lake waters.

Diagnostic species: Betula ovalifolia, Carex mituta (dom.),
Salixc brachypoda, Spiraea salicifolia, Sphagnum obtusum, S. orien-
tale, Warnstorfia pseudostraminea.

Structure and composition. Shrub cover ranges from 20
to 60 %, more rarely reaching 80 % or being absent altogether.
The main lower shrub sublayer, 60—-80 cm in height, is formed
in varying proportions by Spiraca salicifolia and Salix brachy-
poda, above which a taller upper sublayer (5-30 %) is often
developed, consisting of Beula ovalifolia shrubs 1.5-2.5 m tall.
Salisc myrtilloides is also frequently present at low abundance.
In the dense herb layer (cover 50-80 %), Carex minuta and
Calamagrostis  langsdorffii dominate, sometimes accompanied
by Gheeria spiculosa and Sanguisorba parviflora. Comarum palustre
occurs between the tussocks, occasionally reaching 20 %
cover but usually comprising 3—5 %o. Galium trifidun, 1 ysimachia
thyrsiflora, and Scutellaria regeliana occur at low abundance. The
moss layer is generally well developed (15-70 %, usually
30-50 %) and is composed mainly of Sphagnun obtusun: with
the participation of S. orientale and S. squarrosum. Climacium
dendroides, Sphagnum fimbriatum, Polytrichum swartzii, and Warn-
stotfia psendostraminea are constantly present at low abundance.
The rare peat moss species Sphagnum mirum was recorded
exclusively in these communities and only on two occasions.

Distribution and ecology. Shrub-reedgrass-tussock sedge
mires are widespread along the low shores surrounding
Udyl' Lake and in the lower reaches of tivers flowing into the
lake. Floodwaters play the principal role in the hydrological
regime of these mire types, regularly inundating them du-
ring summer—autumn floods. The duration of flooding
varies widely depending on the topographic position of a
particular site and the duration of the flood period. As a
result, the communities develop a strongly tussock micro-
relief formed by large, dense Carex minuta tussocks reaching
20-40 cm in height and 20-25 cm in diameter.

The peat thickness of the lakeshore reedgrass-tussock
sedge and shrub-reedgrass-tussock sedge mires varies from
30 to 150 c¢m, usually being about 50 cm.

Sphagno obtusi—Caricetum minutae
typicum subass. nov. (Table 1, rel. 1-10; Fig, 2A, Fig. 5,
cluster 1.1)

Holotypus: relevé 4 (authot's number — 140E25ud) in
Table 1, Khabarovsk krai, Ul'chskii District, Udyl' Nature
Reserve, 13.08.2025, author E.D. Lapshina.
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Table 1. Eutrophic and mesotriphic willow and birch shrubs reed grass-tussock sedge communities. Association Sphagno
obtusi—Caricetum minutae (1): 1-10 — subass. typicum (1.1), 11-17 — subass. inops. (1.2). 18-19 — Community type

Equisetum flufiatile—Sphagnum obtusum (2).

Subassociation typicum (1.1) inops (1.2) 2
Cover (%): shrubs 80 20 40 80 30 40 20 35 50 60| 0O O 15 1 0 5 O[O0 O
dwarf shrubs 30 0 1 0 O O O 0 O0O]JO O 5 0 0 15 00 O
herbs 60 70 70 40 70 50 80 55 80 80|60 50 50 80 50 60 80|60 40
mosses 50 70 25 50 15 30 50 50 20 35[100 90 30 50 70 50 90 [100 100| Constancy
Number of species 21 17 12 18 12 15 16 19 11 16|13 11 15 13 8 17 9 |15 16 and
~ ¥ 9 9 —w w W v v 9|©w 9 9w w w <©w =w|—<w -~ |abundance
5 3 5 5 3 3 3 3|3 5 5 5 5 3 3|3 5
n A 1 1 A 1" N oy 1 ;| wv A Wn” N . W1 W N
Relevé nr. by author O QE&L R @R D dd R EElEd e R
S ¥ = @2 9 © 8 g4 o m|lw ¥ 0w 2 @ 3 Ol F
S o ¥ I T cE o ¥E2E2Ef s 2 a3
Relevé nr. in the table 1 2 3 4 5 6 7 8 9 10|11 12 13 14 15% 16 17 |18 19 |1.1. 1.2. 1
Diagnostic species of the ass. Sphagno obtusi—Caricetum minutae
Carex minuta C-S 21 3 2 3 1 3 1 3 23 2 2 3 2 2 3 .|V vV v
Sphagnum obtusum 2 4 2 3 2 2 3 3 2 3|5 5 2 3 1 3 2|5 5|V V V
Sphagnum orientale C-S 1+ 1t 1 . + 1 + 2 11 2 . + 4 1 5 VoV v
Ghyeeria spiculosa C-S + 2 . 1 1 2 1 2 . +|+ + 1 1 . + . v IV 1V
:zrmz‘oyézz psendostraminea C-S| 1 ¢ + + . 4+ + + 4+ + roo. B v o I1II IV
Salix brachypoda C-S 3 0+ 2 3 2 2 2 2 1 2 . . + vV I 1
Spiraca m/z';z'/o/z'a C-S 2 2 2 3 + 2 1 2 3 2 + vV I I
limacium dendroides 1+ + + 1 + . + + + v . I
Sphagnum squarrosum r . .2 .1 .2 . 4. 1I II
Diagnostic species of the com. type Equisetum flufiatile-Sphagnum obtusum
Equisetum flufiatile N 2 2
Carex lasiocarpa . 1+
Carex limosa 1 2
Menyanthes t7f0/z'aia 1 2
Oxcycoceus palustris 1 2
Pediculari sadamsi + o+
Lobelia sessilifolia . ... . . e r o+
Diagnostic species of the Carici minutae—Salicion brachypodae
Betula ovalifolia 2+ . + + 1 . 2. . 2 4+ . 1 . oIV I v
Galium trifidum + + .+ 1+ + . . . 4+ . . .. . |IO I II
Pobytrichum swartzii + . + . S+ 0 4+ .+ . .| T I I
Scutellaria regeliana N T + + . . B . + | II 11
Diagnostic species of the Calamagrostietea langsdorffii
Calamagrostis langsdorffii 3 2 2 2 313 2 3 3 2 3 vV VvV 1
S aﬂgﬂz‘mrl?ﬂ‘zdpamﬁam A T + . . ..+ + + 0+ . I 1v 11
Carex pseudocnraica + + . I U |
Gentiana triflora . s + LI 1
Other species
Comarum palustre 21 1 1 + 1 2 1 2 1]+ + 2 + vV 11 v
Lysimachia thyrsiflora R oo+ o+ 1 02 2 0+ 1 2 |+ + |1 IV III
lez/z'x myrtilloides S + r 1 + + |« 1+ + . .| 1T I III
Sphagnum fimbriatum T . .+ A T + . + . oI II
hamacedaphne calyculata 1 .+ 1 . . I + 1 . LI II
i\{jfyrz'm tomentosa R T S . ro| . + + . LI II
idinum dichot N + Sl . . ST T
Carex: chordorrhiza . . . . 1 + .| + |1 1II 1
Erigphorum russeolum 2+ .+ S I I |
SPD/Jagmm alaskense + . + |+ LI I
olytrichum jensenii - . + + t NV |
Straminergon straminenm . . . . .or . + . I 1 1
Sphagnum mirum 1 + . ... I |
Sphagnum imbricatum + . . 1T+

Note. Species found in 1 relevé: Andromeda polifolia (13 1), Aulacomminm palustre (16 +), Betnla ]p
Calliergon cordifolinm (1 1), Caltha membranacea (18 1), Drepanocladus aduncus (8 ), Erigphorum gracile

latyphylla jav. (1 1), Calamagrostis neglecta (19 +),
(19 +), Galium davuricnm (3 +), Iris laevigata (13

+), Lathyrus pilosus (1 +), Parnassia palustris (19 1), Sphagnum warnstorfii (16 1), Warnstorfia fluitans (18 ).

GPS coordinates (WGS 84) (N, E) and dates: 1 — 51.93996, 139.75951, 13.08.2025; 2 —51.96298, 139.75590, 13.08.2025; 3 — 51.96290,
139.75552, 13.08.2025; 4 —51.939906, 139.75925, 13.08.2025; 5 — 51.98153, 139.76445, 16.08.2025; 6 — 51.93995, 139.75949, 13.08.2025;
7 —51.98186, 139.76515, 16.08.2025; 8 — 51.93995, 139.75949, 13.08.2025; 9 — 51.96314, 139.75581, 13.08.2025; 10 — 51.98150, 139.76442,
16.08.2025; 11 — 52.02596, 139.61205, 18.08.2025; 12 — 52.02615, 139.61241, 18.08.2025; 13 — 52.02525, 139.61299, 18.08.2025; 14 —
51.98195, 139.76517, 16.08.2025; 15 — 52.02625, 139.61201, 18.08.2025; 16 — 52.02530, 139.61281, 18.08.2002; 17 — 52.02607, 139.61171,
18.08.2025; 18 — 52.14234, 140.03548, 16.08.2025; 19 — 52.14247, 140.03552, 16.08.

Authors. E.D. Lapshina (E — in the author’s relevé nr.), LV. Filippov (F).
Diagnostic species (next to the name of the taxon): C-S— Carici minutae—Salicion brachypodae.

* — nomenclatural types (holotypes).

Diagnostic species, structure and composition, distribution
and ecology are the same as in the association.

Sphagno obtusi—Caricetum minutae inops
subass. nov. (Table 1, rel. 11-17; Fig. 5, cluster 1.2)

Holotypus: relevé 15 (authot's number — 163F25ud) in
Table 1, Khabarovsk krai, Ul'chskii District, Udyl' Nature
Reserve, 18.08.2025, author 1.V. Filippowv.

Diagnostic species: Carex mituta, Sphagnum obtusum, S. ori-
entale, Warnstorfia psendostraminea.

Structure and composition. The communities of the
subassociation are characterized by a poorer species com-
position. The shrub layer is less developed than in the
typical communities or may be absent altogether. The
more mineral-demanding species Spiraea salicifolia and Salix
brachypoda almost completely disappear from the shrub layer.
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Figure 2 Views of the described mire
communities of the classes Salicetea
brachypodae and Scheuchzerio—
Caricetea nigrae in the Udyl' Nature
Reserve. A — low shrub-tussock sedge
community of the Sphagno obtusi—
Caricetum minutae in the flood zone
along the lake shore; B — horsetail-sedge—
Sphagnum floating fen Equisetum fluviatile—
Sphagnum obtusum behind the lake's high
shoreline; C — close up of this community;
D — floating Sphagnum—sedge community
of the Sphagno obtusi—Caricetum

meyerianae in hollow of aapa-like mire complex; E — community type Utricularia intermedia—Carex: meyeriana in waterlogged hollow of
aapa-like mire complex; F — Sphagnum carpet of the Sphagnetum perfoliati-majoris in central part of hollow within the lake-ridge-
hollow mire complex, periodically flooded by lake water during the monsoon rains; G — slightly raised flat Sphagnum lawn of the Irido
laevigatae—Sphagnetum papillosi var. typica in the lake-ridge-hollow mire complex; H — close up of this community

In the herb layer, Calamagrostis langsdorffii predominates,
while the abundance of Lysimachia thyrsiffora increases.

Distribution and ecology. The communities of the
subassociation are usually confined to isolated depressions
between sandy ridges within restricted areas of the flood-
plain terrace and do not occupy large areas. They represent
a later developmental stage of floodplain mires and re-
place the communities of the typical subassociation as
peat accumulates and mineral nutrient conditions become
progressively poorer.

The class Scheuchzerio—Caricetea nigrae en-
compasses the full diversity of sedge-moss vegetation of
fens and transitional mires, both rich and poor in mineral
nutrients, as well as waterlogged habitats (flarks and hol-
lows) of ombrotrophic bogs.

Within the Udyl' Nature Reserve, 5 associations with
variants and 2 community types belonging to 3 alliances
were identified: Sphagno—Caricion canescentis, Sty-
gio—Caricion limosae, and Scheuchzerion palustris.

Vegetation of mesotrophic quaking
mires with mixed water supply

Floating mat mites (quaking mires) were studied along
the eastern shore of Udyl' Lake, where they develop in la-

goons separated from the lake by high beach ridges. Due
to the presence of water layer within the peat deposit, the
sutface of these mires is not flooded, only the floating
peat surface fluctuates, while the water table throughout
the growing season remains stable at a depth of 10-15 cm
below the moss surface.

Communities recorded in one of these mires were
assigned, within the Braun-Blanquet floristic-ecological
classification framework, to the alliance Sphagno—
Caricion canescentis Passarge (1964) 1978 of the
order Caricetalia nigrae Koch 1926.

Community type Equisetum fluviatile-Sphagnum
obtusum (Table 1, rel. 18-20; Fig 2B, Fig. 4, 5, cluster 2)
This community type includes horsetail—Sphagnum and Me-
myanthes—horsetail—Sphagnum phytocoenoses developing in
floating mat mires with water layers within the peat deposit.

The herb layer is two-tiered. The upper sublayer (10-20 %),
40-60 cm tall, is formed by Eguisetum fluviatile with minor
admixture of Carex lasiocarpa, C. rostrata, and Calamagrostis
neglecta, whereas the lower sublayer is characterized primarily
by Menyanthes trifoliata (1-10 %) and Carex limosa (3-10 %).
Carex chordorrbiza, Galium trifidum, Erigphorum gracile, 1 obelia
sessilifolia, Lysimachia thyrsiflora, Parnassia palustris, and Pedjcu-
laris adunca occur at low abundance. The moss layer forms a
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continuous carpet dominated by Sphagnun: obtusum. Oxycoccns
palustris locally grows abundantly across the moss surface,
its cover occasionally reaching 30—60 %o.

Vegetation of meso-oligotrophic flarks
and hollows of aapa mires

Aapa mires (string-flark fens) represent a rare mire type
within the Udyl' Nature Reserve. The vegetation of meso-
oligotrophic flarks and hollows of aapa mires is represented
by one association and one community type.

Sphagno obtusi—Caricetum meyerianae
ass. nov. (Table 2, rel. 1-5; Table 6, syntaxon 3; Fig. 2C,
Fig. 4, 5, cluster 3)

Holotypus: relevé 2 (authot's number — 136F25ud) in
Table 2, Khabarovsk krai, Ul'chskii District, Udyl' Nature
Reserve, 15.08.2025, author I.V. Filippov.

Diagnostic species: Carex meyeriana, Sphagnum obtusums.

Structure and composition. The shrub layer is absent,
only scattered dwarf shrubs of Awdromeda polifolia, Chamae-
daphne calyculata, and Salix myrtilloides, 520 cm tall, occur
sparsely. In the herb layer (30-50 %), Carex meyeriana and
Menyanthes  trifoliata  predominate.  Utfricularia  intermedia
spreads across the surface of the water-saturated peat
(fluid) peat between the sedge tussocks (5-10 %, locally
reaching 40 % in patches). Carex lasiocarpa, C. limosa, Juncus
stygins, Iris laevigata, Schenchzeria palustris, and Utricularia minor
occur at low abundance but with high constancy, more
rarely encountered are Equisetum fluviatile, Eriophorum gracile,
E. russeolum, Lobelia sessilifolia, and Pedicularis adunca. The
loose moss carpet (cover 30-70 %) is formed by Sphagnum
obtusum and . orientale in varying proportions.

Distribution and ecology. Menyanthes—sedge (Carex meye-
riana)—Sphagnum communities occupy extensive waterlogged
flarks 10-20 m in diameter within meso-oligotrophic aapa-
like string-flark complexe. The flark surface is finely hum-
mocky, formed by sedge tussocks semi-submerged in fluid
peat. Only the tops of the tussocks rise 3-5 cm above the
water surface.

Community type Utricularia intermedia—Carex
meyeriana (Table 2, rel. 6-9), Table 6, syntaxon 4; Fig, 2D,
Fig. 4, 5, cluster 4)

Carex meyeriana communities were recorded in the most
waterlogged flarks of the same mire system as the previous
association. In these flarks, the water level remains 10—
20 cm above the surface throughout the growing season.
Only the tops of the sedge tussocks rise above the water
surface, while the cover of Carex meyeriana reaches 30—-40 %.
Utricnlaria intermedia and U. minor spread across the sur-
face of the fluid peat, whereas only sparse shoots of Carex
limosa, Juncus stygius, Rhynchospora alba, and Scheuchzeria palustris
emerge above the water surface. The moss layer is absent.

All communities with the participation of Carex meyeria-
na in the Udyl' Nature Reserve were recorded and described
exclusively within a single extensive mire system in the upper
reaches of the Bol'shoy Daikon River. This mire system is
situated on the gently sloping surface of the first terrace
above the floodplain and developed under the influence of
continuous surface runoff and discharge of comparatively
mineral-poor groundwater.

Vegetation of waterlogged hollows of meso-
oligotrophic and oligotrophic bog complexes

The vegetation of waterlogged oligotrophic Sphagnum:
hollows is represented by communities of the alliance

Botanica Pacifica. A journal of plant science and conservation. 2026. 15(2)

Scheuchzerion palustris, within which three associa-
tions were described in the Udyl' Nature Reserve.

Sphagno perfoliati-majoris ass. nov. (Table 2, rel.
10-26; Table 6, syntaxon 5; Fig. 2E, Fig. 4, 5, cluster 5)

The association comprises strongly waterlogged meso-oli-
gotrophic Sphagnum communities of the central parts of
hollows affected by flooding from intramire pools within
ridge-pool-hollow mire complexes under the monsoonal
climate of the southern taiga and southern part of middle
taiga zone of the Lower Amur region.

Holotypus: relevé 18 (authot's number — 186E25ud) in
Table 2, Khabarovsk krai, Ul'chskii District, Udyl' Nature
Reserve, 17.08.2001, author E.D. Lapshina.

Diagnostic species: Drosera anglica, Sphagnum majus, S. per-
Joliatum, S. papillosum.

Structure and composition. Shrubs and dwarf shrubs
are absent or represented only by scattered individuals
of Andromeda polifolia and Myrica tomentosa, 15-20(30) cm
tall. In the herb layer (total cover 10-25 %), Carex limosa
and Rbynchospora alba occur at low abundance but with
high constancy, while Drosera anglica is abundant in the lo-
wer sublayer. The continuous moss carpet is formed by
Sphagnum majus and S. perfoliatum in varying proportions,
accompanied at low abundance by S. papillosun and, more
rarely, by Sphagnum balticum and S. lindbergii. Utricularia inter-
media and U. minor occur occur with high constancy between
Sphagnum capitula.

Distribution and ecology. The communities occupy the
central, most waterlogged parts of extensive hollows and
floating mats periodically flooded from adjacent intramire
pools duting periods of monsoonal rainfall. Throughout the
growing season, the water table remains at the level of the
Sphagnum capitula. Communities of the association occur in
various ridge-hollow and ridge-pool-hollow mire systems in
the southern and southeastern parts of the reserve.

Carici limosae—Sphagnetum majoris
Bogdanowsaya-Guiheneuf 1928

The association comptises sedge—Sphagnun communities
with a sparse, low-productive graminoid layer and domi-
nance of Sphagnum majus in the continuous moss carpet.

The association is widespread in the mires of European Rus-
sia and Western Siberia, where it has usually been described
under the name Caricetum limosae subass. sphag-
netosum majoris Boch et Smagin 1993 [Art. 2b, 5]
(Vegetation ... 2025), from which the association in its ty-
pical form was originally described.

Lectotypus: relevé 4, Bogdanowsaya-Guiheneuf 1928:
310; Kaliningrad Province, Shuvalov peat mire; author:
L.D. Bogdanowsaya-Guiheneuf. The community type in-
cludes Carex limosa (6 %), Scheuchzeria palustris (4 %), and
Sphagnum majus (8. dusenii) with 100 % cover (Bogdanowsaya-
Guiheneuf 1928).

In the Lower Amur mires, the association is represented by
a distinct variant characterized by the minor admixture of
regional species such as Iris laevigata and Pedicularis adunca,
as well as by the sporadic occurrence of Drosera anglica and
Utricularia intermedia, which are absent from the typical com-
munities.

Variant Utricularia intermedia (Table 2, rel. 27—
33; Table 6, syntaxon 6; Fig. 4, 5, cluster 0)

Diagnostic species: Carex limosa, Sphagnum majus (dom.).

Structure and composition. The sparse herb layer (5—
15 %, rarely up to 30 %), 15-20 cm tall, is formed by Carex
limosa. Carex rotundata, Eriophorum russeolun, Rhynchospora
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Table 2. Communities of the alliances Stygio—Caricion limo

sae and Scheuchzerion palustris. 1-5 — Association

Sphagno obtusi—Caricetum meyerianae (1), 6-9 — community type Utricularia intermedia—Carex meyeriana (2).
Associations: 10-26 — Sphagno perfoliati-majoris (3), 27-33 — Carici limosae—Sphagnetum majoris (4).

Carici limosae—
Assotiation / com. type 1 2 Sphagno perfoliati-majoris (3) Sphagnetum
majoris (4)
Cover (%0):dwarf shrubs20 0 52000 0 0 0|0 0 0 0 000 00O05000000(00O0O00O0O00O0
herbs 030 35 60 40[40 45 50 35[20 5 5 2025 5 101030101520 15151010 10{15104510 7 5 15|Constancy
mosses 703030 6530{0 0 0 0 [100100100 100 100100100 100100 100 100 100 100 90 100100100{100100100100100100100]  and
Number of species 17111618 10{15 9 1111|8 10141010 9 101111 7 11 8 9 10131110{7 7 9 7 7 5 5 [abundance
YUY UYT|YTUUT|U YU T VLYY YTYTYTTTYY Y Y TTYTYTYTYTYT
5335333533353 3355333553335 533355533353
0N 1N w0 0NN w10 w0 wnin 0 wmwmn w0 w0 w0 wmwn w0 wnwmnwnwn w0 wninwnwnwn.w”nwn w0
Relevénr. byaushor S £ G A AOSAAO RSO AQO Q0RO QdQaadaaag
AT IO XAREZSIE ST TRNOIFT O O = VOoMEESaY o0
OO 0O TFIOTOFTIONIN O —~ A F 0NN XNOR0 =~ O~y OO
v v A v v v A A ] = = AN NN~ N
Relevé nr.in the table 1 2% 3 4 5|6 7 8 9|10 11 12 13 14 15 16 17 18* 19 20 21 22 23 24 25 26|27 28 29 30 313233|1 2 3 4
Diagnostic species of the ass. Sphagno obtusi—Caricetum meyerianae
Carex meyeriana 322313232 A . V 4 .
?p/yagnmﬂ obtusum 32233, . .+ o . + V1 +
g/mgmtm orientale 3222+ e + A
arex lasiocarpa s L O Y
Diagnostic species of the ass. Sphagno perfoliati-majoris
1&;) agnum majus .. . . ... . .|34555332353552455|555551%55 . VYV
rosera anglica e e e 11Tt +++12+1+1+1110101 0 + 4+ + . VIV
f])/?ﬂg}’lﬁt}ﬂ perfoliatum .o . 3211134541321 4321]. . . V.
 phagnum papillosum e ettt 24+4++2+2 00101011+ + . V1
Diagnostic species of the Stygio—Caricion limosae
Utricularia intermedia 21 22(2332|+++ 2+ + r+ 132111+ +[++ + |V 4 VI
Utricnlaria minor + + + + + .+ .ot + . . .1 0+ 4+ + . SV 2 I .
Juncus stygins + 4 r 2 e S [ O PO III 4 1I
Diagnostic species of the Scheuchzerion 1pal ustris and Scheuchzerietalia palustris
Carex limosa St-C ++ + 1 1|+ + +. 11 .2+2 .11 ++ 11 ++|2122111|V4IVV
Schenchzeria palustris St-C+ + . + +|+ + . +|. . .+ . .+ .2 .1+ + .1 . Lo [IV3IL.
Rhbynechospora alba St-C P = S R o I S B S R S B SRR | 1 +4+ 24+, + . ¢ + . 3 VIII
Sphagnum balticnm B T I T o R T s S r 2+ .1 1 . . HIIII
Ep/yagﬂmﬂ lindbergii B T | + .. 2 + . - .o I
rigphorum russeolum i . + .+ 1 111
Diagnostic species of the Scheuchzerio—Caricetea nigrae
Menyanthes trifoliata 221222+ 21[2 .+ 2+ B L L e O e -\
Andromeda polifolia 2 .12 |+ 0+ . .or P O R L D A U
Erigphorum gracile + .. F [+ + R . r2 . .
Oxcycoccus palustris B e + + + + + + + oI
Carex chordorrbiza B . 1I .o
Other species
Egquisetum fluviatile + .+ L+ L+ + . . |III 3
Salixc myrtilloides 1 . +1 .|+ . 100 O
Iris laevigata B P S S t + r + . .+ . . ..+ 0 HIIT 411
Pedjcnlaris adunca + +]. . + + + Sl o I R B U G U G 0§
Glyceria spiculosa . + + .+ . . . . N D |
Drosera rotundjfolia + + . . N T B | |
Lobelia sessilifolia B . ++ .+ . 3
Hamatocanlis vernicosus R e T T o ..
épbjgnﬂm compactum T I 1 N |
Jadopodiella fluitans e + .
Myrica tomentosa B T 1 1
hamaedaphne calyenlata . .t A T I |
Carex rotundata . . A R | |

Note. Species found in 1 relevé: Warnstorfia fluitans (1 +)

GPS coordinates (WGS 84) (N, E) and dates: 1 — 51.91100, 139.62248, 15.08.2025; 2 — 51.91073, 139.62264, 15.08.2025; 3 — 51.91160,
139.62256, 15.08.2025; 4 — 51.90865, 139.62775, 15.08.2025; 5 — 51.90742, 139.62927, 15.08.2025; 6 — 51.90489, 139.62958, 15.08.2025;
7 —51.90431, 139.63043, 15.08.2025; 8 — 51.90515, 139.62973, 15.08.2025; 9 — 51.90431, 139.63043, 15.08.2025; 10 — 51.90152, 139.77740,
17.08.2025; 11 — 51.83697, 139.65291, 14.08.2025; 12 — 51.84002, 139.66112, 14.08.2025; 13 — 51.90067, 139.77856, 17.08.2001; 14 —
51.83996, 139.66734, 14.08.2025; 15 — 51.83729, 139.65316, 14.08.2025; 16 — 51.83991, 139.66446, 14.08.2025; 17 — 5.99885, 139.67616,
19.08.2025; 18 — 51.90240, 139.77576, 17.08.2001; 19 — 51.83989, 139.66387, 14.08.2025; 20 — 51.90075, 139.78067, 17.08.2025; 21 —
51.99876, 139.67364, 19.08.2025; 22 — 51.83713, 139.65373, 14.08.2025; 23 — 51.99876, 139.67364, 19.08.2025; 24 — 51.99929, 139.67439,
19.08.2025; 25 — 51.99828, 139.67403, 19.08.2025; 26 — 51.99957, 139.67398, 19.08.2025; 27 — 52.01813, 139.60857, 18.08.2025; 28 —
51.99875, 139.67900, 19.08.2025; 29 — 51.94401, 139.78816; 13.08.2025; 30 — 52.01233, 139.60062, 18.08.2025; 31 — 52.01719, 139.60744,
18.08.2025; 32 — 51.99878, 139.67856, 19.08.2025; 33 — 51.94426, 139.78843, 13.08.2025.

Authors. E.D. Lapshina (E — in the author’s relevé nr.), LV. Filippov (F).
Diagnostic species (next to the name of the taxon): St-C —all. Stygio—Caricion limosae.

* — nomenclatural types (holotypes).

alba, and Scheuchzeria palustris occur at low abundance, while
Drosera anglica, Oxcycoccus palustris, and Utricularia intermedia are
present in the lower sublayer. Sphagnun majus dominates the
continuous moss carpet, sometimes with minor admixture
of 8. balticum and S. papillosum.

Distribution and ecology. Communities of the association
develop in strongly waterlogged hollows of patterned omb-

8 Botanica

rotrophic mires in the boreal and hemiboreal zones of
Eurasia. The water table is situated at the moss surface or
1-2 cm below it. Within the mitres of the Udyl' Nature Re-
serve, these communities occupy the central, most water-
logged parts of extensive hollows and floating mats that are
not influenced by flooding from adjacent intramire pools
during periods of snowmelt and monsoonal rainfall.
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Figure 3 Views of the described mire communities of the class Oxycocco—
Sphagnetea in the Udyl' Nature Reserve. A — tall sedge—Sphagnum community of the
Sphagno papillosi—Caricetum middendorfii occupy an intermediate position
between high ridges and waterlogged hollows in the ridge-hollow raised bog complex;
B — close up of this community; C — dwarf shrub—sedge—Sphagnum community of the
Carici lasiocarpae—Sphagnetum alaskense on a soft loose Sphagnum ridge 20—30
cm high in the ridge-hollow mire complex; D — dwarf shrub—Sphagnum community of
the Chamaedaphno—Sphagnetum alaskense var. typica widespread on the low
lake's terrace; E — close up of this community; F — Myrica—dwarf shrub—Sphagnum com-
munity of the Chamaedaphno—Sphagnetum alaskense var. Myrica tomentosa
regularly flooded by lake water during the monsoon rains; G — general view of the Larici
cajanderi—Sphagnetum fusci with a destroyed larch layer due to a fire; H — close up

of this community; I — dwarf shrub—cloud berry—Sphagnum community of the Carici
middendorfii—-Sphagnetum lenenses with Pinus pumila on the frozen ridges in the

ridge-hollow-lake raised bog complex; ] — close up of this community

Note. A physiognomically and ecologically similar associa-
tion was described from Western Siberia under the name
Scheuchzerio palustris—Sphagnetum jensenii
Lapshina et al. 2024. It is characterized by the dominance of
Sphagnum jensenii and S. majus in the moss layer and is distri-
buted mainly in the northern part of the forest zone in con-
tinental regions of northern Eurasia (Lapshina et al. 2024).

A distinct group is formed by mire communities of
slightly rised Sphagnum caperts dominated by Sphagnum
papillosum in oligotrophic and meso-oligotrophic mires.
Within the Udyl' Nature Reserve, these communities are
represented by two associations.

Iridi laevigatae—Sphagnetum paillosi
ass. nov. (Table 3, rel. 8-39; Table 6, syntaxon 7; Fig. 2,
Fig. 4, cluster 7; Fig. 5, cluster 7a, b, c)

Botanica Pacifica. A journal of plant science and conservation. 2026. 15(2)

Holotypus: relevé 14 (author's number — 179E25ud) in
Table 3, Khabarovsk krai, Ul'chskii District, Udyl' nature
reserve, 17.08.2025, author E.D. Lapshina.

Diagnostic species: Sphagnun: balticun, S. majus, S. papil-
losum (dom.)

Structure and composition. Among dwarf shrubs, And-
romeda polifolia (5-10 cm tall) occurs with high constancy. In
some communities, small shrubs of Myrica tomentosa, 10—
15(20) cm tall, form a noticeable admixture. Their total cover
does not exceed 5-10 %. In the sparse herb layer (total cover
5-15 %), the most common species are Carex limosa, Drosera
anglica, Oxycoccus palustris, Rbynchospora alba, and Scheuchzeria
palustris; more rarely encountered are Carex middendorffiz, Iris
laevigata, Menyanthes trifoliata, Pedicularis adunca, and Utricularia
intermedia. Sphagnum papillosum dominates the moss layer, but
toward the centers of the waterlogged hollows it is replaced
by Sphagnum balticum in combination with S. wajus.
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Distribution and ecology. Communities of the associa-
tion are relatively widespread in ridge-hollow and ridge-
pool-hollow mire complexes with oligotrophic dwarf shrub
(Chamaedaphne calyenlata)—cottongrass—Sphagnum (S. alasken-
se) ridges, with or without Myrica tomentosa, and extensive
meso-oligotrophic hollows of rounded shape reaching
20-25 m in width. Sphagnum papillosum forms extensive flat
areas with an even moss surface, often dissected by shal-
low (up to 5 cm deep) wet depressions and water-filled
runnels. These communities develop as a broad belt along
the periphery of large hollows or occupy the entire area of
less waterlogged hollows. More rarely, they form floating
mats around intramire pools. The water table is situated at
a depth of 5-15 cm.

Based on differences in the species composition of the
moss layer, three variants were distinguished: typica,
Sphagnum balticum, and Sphagnum majus.
Variant typica (Table 3, rel. 8-17) occupies an interme-
diate position among all communities with respect to the
water table, which is situated approximately 10 cm below the
surface, and is characterized by the absence of a noticeable
admixtutre of moss species other than Sphagnum papillosum.
Variant Sphagnum balticum (Table 3, rel. 18-27) dif-
fers by the constant presence of Sphagnun balticum, whose
abundance reaches 20—40 %, and by a water table situated
at a depth of 15-20 cm.

Variant Sphagnum majus (Table 3, rel. 28-39) is cha-
ractetized by a noticeable admixture of this species and by the
highest water table, approximately 5 cm below the surface.
Communities of the different variants are not sharply
delimited from one another in species composition and
show gradual transitions, which does not justify their
recognition at the rank of subassociation.

Within the first two variants, subvariants may be distin-
guished that unite groups of communities with the partici-
pation of Myrica tomentosa and a constant minor admixture
of Iris laevigata and Pedjcularis adunca, as well as Sphagnum per-
foliatum in the moss layer. These species indicate the periodic
flooding of their habitats by water from intramire pools.

The class Oxycocco—Sphagnetea in the middle
taiga of the Lower Amur region includes dwarf shrub—
Sphagnum communities of predominantly ombrotrophic
bogs and dwarf shrub—Sphagnum open larch mire wood-
lands (mari) on peat soils. Within the Udyl' Nature Re-
serve, the vegetation of this class is represented by four
associations with variants and one community type assigned
to three alliances: Sphagnion alaskense all. nov., Oxy-
cocco—Empetrion hermaphroditi, and Sphagnion
lenense, of which the first is proposed here as new.

Vegetation of (sedge)-dwarf shrub-
Sphagnum communities with atmospheric
and surface-runoff water supply
dominated by Sphagnum alaskense

Communities dominated by Sphagnum alaskense, more
rarely by S. papillosum, occupy the largest areas within the
Udyl' Nature Reserve. We propose recognizing these com-
munities within a distinct new alliance, Sphagnion alas-
kense all. nov. Within the reserve, three associations of
this alliance with variants were described.

Sphagno papillosi—Caricetum middendorfii
ass. nov. (Table 3, rel. 1-7; Table 6, syntaxon 8; Fig. 3a,
Fig. 4, 5, cluster 8)

Holotypus: relevé 2 (authot's number — 211E25ud) in
Table 3, Khabarovsk region, Ul'chskii District, Udyl' nature
reserve, 19.08.2025, author E.D. Lapshina.

Diagnostic species: Carex middendorfii (dom.), Sphagnum
balticum, S. papillosum (dom.)

Structure and composition. Communities of the associa-
tion are readily distinguished from the low-productive com-
munities of ombrotrophic bogs by the layer of the large
sedge Carex middendorffii (20—40 %). The lower dwarf shrub
layer, 10-15(25) cm tall, is usually formed by Andromeda
polifolia (10=30 %, more rately less), with minor participation
of Chamaedaphne calyculata. The moss layer is composed of
Sphagnum papillosun and S. balticum in varying proportions,
accompanied by Sphagnum alaskense and S. lenense at lower
abundance. Oxycoccus palustris and Drosera rotundifolia grow
on the surface of the Sphagnum carpet.

Distribution and ecology. Communities of the association
occur as small patches ranging from 5 to 100 m?, more ra-
rely larger, within ridge-pool-hollow mire complexes with
frozen and partially or completely thawed dwarf shrub—
Sphagnum (S. lenense, S. fuscum) tidges with Pinus pumila and
oligotrophic sedge (Carex limosa)—Sphagnum (S. majus) hol-
lows. They occupy relatively low hummocks and carpets
along the periphery of the ridges, at their contact with
waterlogged hollows.

Note. The dominance of Sphagnum papillosum and the par-
ticipation of . balticum in the moss layer make the com-
munities of the association similar to those of the alliance
Scheuchzerion palustris of theclassScheuchzerio—
Caricetea nigrae. However, the dominance of Carex
middendorffii in the herb layer and the constant presence,
although at low abundance, of Andromeda polifolia, Chamae-
daphne calycnlata, Drosera rotundifolia, Oxycoccus microcarpus,
O. palustris, and Sphagnum alaskense indicate the affiliation of
this association with the class Oxycocco—Sphagnetea.

Carici lasiocarpae—Sphagnetum alaskense
ass. nov. (Table 4, rel. 1-9; Table 6, syntaxon 9; Fig. 2B,
Fig. 4, 5, cluster 9)

The association includes shrub birch-dwarf shrub—sedge—
Sphagnum (8. alaskense) communities of hummocks and
ridges in watetlogged aapa mires of the Amur River Basin.

Holotypus: relevé 5 (authot's number — 161E25ud) in
Table 4, Khabarovsk region, Ul'chskii District, Udyl' nature
reserve, 15.08.2025, author E.D. Lapshina.

Diagnostic species: Carex lasiocarpa, C. chordorrbiza, Glyce-
ria spiculosa, Oxycoccus palustris, Pogonia japonica, Sphagnum alas-
kense (dom.), S. angustifolium.

Structure and composition. The shrub layer, 30-50 cm
tall, is formed by Betula ovalifolia (20-30 %). In the dense
dwarf shrub layer (30—40 %), 15-20 cm tall, Awndromeda
polifolia  predominates, sometimes with admixture of
Chamacedaphne calyculata. Among the herbaceous species,
Carex chordorrbiza, C. lasiocarpa, Drosera rotundifolia, Glyceria
spiculosa, and Menyanthes trifoliata occur at low abundance,
together with the rare orchids Hammarbya paludosa and
Pogonia japonica. Sphagnum  alaskense dominates the moss
layer (6070 %). Sphagnum angustifolium occurs with high
constancy, while Awlaconminm palustre and, more rarely,
S. fuscum, S. talbotianum, and S. warnstorfii are present at low
abundance. Oxycoccus palustris spreads across the surface of
the moss carpet.

Distribution and ecology. Communities of the asso-
ciation form soft, loose moss hummocks and ridges alter-
nating with Menyanthes—sedge (Carex meyeriana) and Meny-
anthes—sedge—Sphagnum (8. obtusum) watetlogged flarks in
meso-oligotrophic aapa-like mires under conditions of con-
tinuous sutface runoff and discharge of comparatively mine-
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Table 3. Sedge—Sphagnum communities of low hummocks, ridges and lawns of oligotriphic mire complexes. Associations
of the alliances Sphagnion alaskense and Scheuchzerion palustris. 1-7 —Sphagno papillosi—Caricetum
middendorfii (1), 839 —Iridi laevigatae—Sphagnetum papillosi (2): 817 — var. typica (2a), 18-27 — var.
Sphagnum balticum (2b), 28-39 — var. Sphagnum majus (2¢).

Sphagno
Bapillosi—
Association aricetum Iridi laevigatae—Sphagnetum papillosi (2)
middendorfii
@
Subassotiation typica (2a) tlllélu ;u(g}:)) Sphagnum majus (2¢c)
Cover (%): shrubs / Constancy
dwarf shrubs 5203010101010/1 1 0 5 5200 3 3 3:10101 0 7310535000003 003013 and
herbs 30404020202025/10 5 10 5 101510101510:15101010101510151015201010 7 15 5 10 5 10101010 abundance
mosses 70100 100100100 100 1001100100100 100100 100100 100-100-1005100-100- 100100 100 100100100 100-100: 100 100100 160- 100 100-100- 100100100100 100
Number of species 116118 6 8 9|8 5 6 6121014111413:8 149 8 8 12141712161210111011 7 14 9 13111410
ek ekl Eee e R b e R
N O OO WO O WD) 1O WO WO 1N WD) WO 1O WO 1Ol WD) LO WO 1N O 1O WD) LO OO LO WO 1O O 1O O WO WO O W) D)
Retevé ne by awhor  SHSEEADE O AAE S AA0 A A00 A0 AHAR QAR A0K0
NN OSSN TIE AN TORNOO QNN FTARNO 0 F 0D F 00D
D NEEEESERERY) B SEER R SRS RS
Relevé nr. in the table 12%¥3 4 5 6 7|8 9 1011121314*¥15161718192021222324252627282930313233343536373839| 1 2a2b2c 2
Diagnostic species of the ass. Sphagno papillosi—Caricetum middendorfii
S/m(gmmfapz//ommISZ33324455555555555445554455554455545554VVVVV
arex middendorfii 2332222. R +++ .+ o+ 0000 (VIO TI
Sphagnum balticum I-Sb 4 3 4 3 5 2 2 r+ .. .+ .12332223222111++ .+ .. .. 1VIVIIV
Sphagnum majus I-Sm 5 . . 11+1:. ... .+.111222322232223|..0IVIV
Diagnostic species of the ass. Itldl laevlgatae Sph ?n etum papillosi
Myrica tomentosa 1T ... .. rT11..r...11111 . 1 1T ITHOI T IT
Im'/aewgala N P S I DI R R B R PR ++ . ++ 1|. I
Ifbagnumpyo/mﬂtm I B T & B R B R R it
dicularis adunca e L e s of SV + .+ | IO
Diagnostic species of the Styglo —Caricion limosae
Drosera anglica gr+111+1++++1 111 +2+++111+1+++1+11[ITVVVYV
Utricnlaria intermedia e T O e i T T O B o G ) I W 1 1R 01
Juncus stygins R S [ . A
Diagnostic species of the Scheuchze rion palustris and Scheuchzerietalia palustris
Carex: limosa St-C 1. .+. .. J+1.1. . ++ . ++11111+++111.1+++11+1+|HIIVVYV
Rhbynchospora alba SC . . . . . . |1 .2 .1 .1 .1++.+.r1+11.211+2.++++++| 1IVVIV
Scheuchzeria palustis S&-C . . . . . . .. .1 .1 . 1121, .+1.1.212. .1t 1 1 + 1. IIIIIIII
Carex rotundata B e L AT T G | oot TIDTII
Fﬁop/ﬂorﬂmmm’o/um B S P T T R S I A |
agnum lindbergii O S s U (PN of IV | B |
Jgadze//aﬂmtam T P T T U, U IV SRR G
Diagnostic species of the Scheuchze rio—Caricetea nigrae
Andromeda polifolia +232222++.112+ . +.22++2 . 2++++++++1+ .+ . ++VIIVVYV
Oxcycoccus palustris 112++++. ++++ . ++ .+ .+ . +. . ++ . ++ .+ .+ . ++ . ++VIIIIII
Menyanthes trifoliata . B B DR ST OE S Ik = U S S T & & S SR SRR SRR RS VR S10 10
Diagnostic species of the Oxycocco—Sphagnetea
Drwemromﬂdfa/m P R T o U B b O P s 4 A S e 1 g |
Cbﬂmaedapbnemjm/ata-i—.+r.++...........+..r.r...............IV 1. +
jp/ﬂagﬂﬂma/ax/éeme 1.+ .22 .. ... ..1..+ - T 1 B 11818
(f)/yagﬂum/meme .1 P O L 1 O
>xycocens microcarpus  t . 1 . . ST oL+
Other species ‘ ‘
Sphagnum orientale . T S P & P S DTS S

Note. Species found in 1 relevé: Carex canescens (35 1), Ledum palustre (3 + ngmm/a villosa (6 +), Pogonia japonica (35 t), Rubus chamaemorns (13
+), Sanguisorba parvifiora (39 r), Sphagnum compactum (14 +), Sphagnum rube lum (T3¢

GPS coordinates (WGS 84) (N, E) and dates: 1 — 51.84015, 139.66724, 14.08.2025; 2 — 51.99875, 139.67900, 19.08.2025; 3 — 51.99892,
139.67754, 19.08.2025; 4 — 51.99878, 139.67856, 19.08.2025; 5 — 51.99896, 139.67732, 19.08.2025; 6 — 51.99896, 139.67732, 19.08.2025;
7 — 51.99956, 139.67588, 19.08.2025; 8 — 51.83905, 139.65541, 14.08.2025; 9 — 51.99878, 139.67856, 19.08.2025; 10 — 51.99885, 139.67616,
19.08.2025; 11 — 51.99875, 139.67900, 19.08.2025; 12 — 51.90107, 139.77412, 17.08.2025; 13 — 51.99918, 139.68243, 19.08.2025; 14 —
51.91055, 139.77385, 17.08.2025; 15 — 51.90067, 139.77856, 17.08.2025; 16 — 51.90329, 139.77448, 17.08.2025; 17 — 51.90152, 139.77740,
17.08.2025; 18 — 51.99946, 139.67555, 19.08.2025; 19 — 52.01804, 139.60883, 18.08.2025; 20 — 52.01737, 139.60760, 18.08.2025; 21 —
51.84014, 139.655306, 14.08.2025; 22 — 52.01719, 139.60744, 18.08.2025; 23 — 51.90240, 139.77576, 17.08.2025; 24 — 51.83979, 139.66387,
14.08.2025; 25 — 51.90178, 139.77718, 17.08.2025; 26 — 51.90329, 139.77448, 17.08.2025; 27 — 51.90075, 139.77806, 17.08.2025; 28 —
51.84002, 139.66112, 14.08.2025; 29 — 51.83697, 139.65291, 14.08.2025; 30 — 51.83991, 139.66446, 14.08.2025; 31 — 51.83729, 139.65316,
14.08.2025; 32 — 51.83759, 139.65343, 14.08.2025; 33 — 51.99917, 139.68157, 19.08.2025; 34 — 51.90235, 139.77628, 17.08.2025; 35 —
51.83996, 139.66734, 14.08.2025; 36 — 51.84005, 139.66056, 14.08.2025; 37 — 51.90313, 139.77487, 17.08.2025; 38 — 51.83996, 139.66734,
14.08.2025; 39 — 51.84002, 139.66548, 14.08.2025.

Authors. E.D. Lapshina (E — in the author’s relevé nr.), L.V. Filippov (F).

Diagnostic species (next to the name of the taxon): 8$&C — Stygio—Caricion limosae, I-§ — Iridi laevigatae—Sphagnetum
pap111031 -8b — var. Sphagnum balticum, I-Sm — var. Sphagnum majus.

— nomenclatural types (holotypes).
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Lapshina & Filippov

Table 4. Sedge—dwarf shrub—Sphagnum and dwarf shrub-Sphagnum communities of the alliance Sphagnion alaskense.
Associations: Carici lasiocarpae—Sphagnetum alaskense (1), Chamaedaphno calyculatae—Sphagnetum
alaskense (2): 10-15 — var. typica (2a), 16—42 — var. Myrica tomentosa (2b).

Carici
Association lsaslll(;cgz:lrg?;;—l Chamaedaphno calyculatae—Sphagnetum alaskense (2)
alaskense (1)
Variant typica (2a) Myrica tomentosa (2b)
0/ ).

Qover (¥): shrubs / 603040704015304035603020807080908090808070308060709025408020907045707080607060809 c
shrubs 1030 1 55020 32010/5 1 3 0 2 3:805040403010 3 202530 1 50101520104020 5 30 3 301560206040 or;srigncy
dwatf shrubs 5030303510201210301306025208070: 0 5040605070702060307060202560208050405070505010402080| spundance
herbs 5107 101510205020201520152020: 5 5 5 52010 5 151020 5 151015 5 7 20 5 30301010152010204
mosses 100100100 100 100100100 90 100]100 100 100 100 95 100:95855080955085 100 90 100 8050 100 100 100 10075 100 100 100 60903090807080)

Number of species 231812181517131618|151418101520:191713221917171717162017171918161723151615231414191323

sclacRecisclsclsclsciaciao]sclsclisolsolscinctisciacioisciscRsolsolsolisciac oo iacRec o iacisoinciacisciac o RacReoRsclscincinc}
BB R AR IR B 1B 1R B B 1B 1 1 1 U 1 U 1 0 B R 1 1 0 1 18 1 1B 1 0 1 1R 1A 1 1 1 1 1 1
Relevé nr. by author i & f @5 B A SR EE L H N N N e AR AR LR EE E R EaEa R
SR PBO =N OIS RNBORBOIN O QBTN AT OO =N W ONIN — 0BT OIN — — 0N
EEpp R R e e g NS N et g e R PR P NP R RN
Relevénrinthe 4 3 3 45%6 7 8 9101112131415 161718192021222324252627282930313233343536373839404142| 1 2a.2b 2
Diagnostic species of the ass. Carici lasiocarpae—Sphagnetum alaskense
Carex lasiocarpa +24++1 1231, 0 00 0 oo AV
S/mgﬂﬂmqn;mﬁﬁ/mml23122221 B I VT 4+
xcycoccus palustris 31122+++1. .. 0 i o+ 0 0000 VoLt t
Carex chordorrhiza — + +++ 1+ 1 ¢ 1|, . . . . io 0 0 0 0 .00 T
Glyceria spicnlosa 1 e s S s O IV o+ A+
Pogonia japonica rro.or O RIIIgS
Dlagnostlc species of the ass. Chamaed aphno calyculatae—Sphagnetum alaskense
palustre 1. . . 222+3§332323222123123132212221221IVVV
Sphagnum balticum . qr++.1221.12+12 . +112122121++2+2+11].VVV
Cp/)agmm/meme T T A I R NP S I 18
arex middendorfii ~ + + . + . g1+l +e. o+ 01T ++1 01+ 01 +H++ 01 01+ 4+ 0+ I VIIIV
Carex globularis g+ 1l +e+ o+ o+ L+ 0+ 00 o+ 00 o+ L 0+ 0+ IVIIHD
Sphagnum rubellum ++ 0+ i + + + +++++ L+ L+t . T
Diagnostic species of the var. Myrlca tomentosa
Myrica tomentosa .ot |+ .i333331322323222232122323233|.1VV
Erigphorum vaginatum . . U E T DY v 2124441 1114122124 1V
Diagnostic species of the alliance Spagnion alaskense and the class Oxycocco—Sphagnetea
%Wmalanéemc 544544545/554554553553555543555535554434444|VVVYV
ez‘udwamata 23413212211 +1.1111111111++ ., +1+++1+.+11+1213+VVVYV
C/mmaea’ap/mem/m/ale22++.12232133322332213223222232222321224VVVV
Andromedapo/gfoy/m 222222212+2 . 24+4+++1+1.1112111111+2121+1+11+VVVYV
Drosera rotundifolia  + + + ++++ ++|+ +++++++ . T A A A
Aulacomninm palustre + + . +++ . ++. .+ 1 ++ . . ++ . . +1 . ++c++2 .. +1 . .2, 2|IVIIII
Sphagnum fuscum ol 1201 242 42 o1+ AL+ 214+ 102 4+ .1 .1 v
coccus microcarpus . + . .ol 21 44+ +1 0 ++1 1+ 01 +1 4210 2++++1+2(HVVYV
Pa)gtﬁf/wm;mﬂ‘ﬂm ++ . HlrF 1+ 11+ +++1+++2 . +++11+21+++1+.2+1|IVVV
Raubus chamaemorns 2.2.221+.12++211+1121+21221++++ .3|/.IVVV
Vaccininm nliginosnm Lot oot o+ 240400 0000 0010 0101 TTHID
sz/atmamfag/za r RS T o+ . N T N 4 R N I 11
}Dbggnm/j rUSSOWiL . . i+ + . e + 201 01T T
s phagnum capillifolinm . . + L+ . . I+
Diagnostic species of the a]hance class Scheuchzeno Carlcete nigrae
Menyanthes mfolmm 1T+ 1. L+ . . . . v
Other species
Salix myrtilloides + B P I O e e P 111
Xp/mgnmﬂ warnstorfii + . .+ . . . 200 0 . oo o R I
Iﬁb/mgmtm talbotiannm . 2 . .2 . .2 . 0. L0 oL L . R D
olytrichum jensenii — + . . . A O T . T s P oI I
?loagnﬂm mbriatum + . . . L N . . N T B T R S & B SR 1 |
rex minnta + ... R N B T o R ot . R D |
Iris laevigata RS P ) I Lt . Lo . . R DI
Vaccininm vitis-idaea e e R - + . R . . A
&m uisorba parviflora L . N . B S . - . N P
alamagrostis langsdonffii . . . . . B B S . . . R S N
Paly/m nutans o . B . . . ro. ro. B P
Scheuchzeria palustris +r . R N . R . . . . N B
Larix cajanderi . B N | . . Lo I
Pinus pumila . . N . Lt . - . B T 1A
Sphagnum aongstroemii . . .M. ot . .+ . T
Aulacomninm turgidum . . . B . . Lt R
Jpzmm‘bm sinensis A .o r S0+ +
gbdg}’lﬂlﬂ imbricatum . + . . R . NI
guisetnm fluviatile L L. D

Note. Species found in 1 relevé: Betula nana (20 1), Calamagrostis neglecta (1 r) Calypogeia pragnzfala (33 r) Carex
. tenuiffora (1 1), Hammarbya paludosa (6 1), Larix cajanderi
33 1), 8. obtusum (1 +) S, papillosum (28 +), Warnstorfia fluttans (2

(WGS 84) (N, E) and dates: 1 — 51.9176, 139.63234, 15.08.2025; 2 — 51.91072, 139.62265, 15.08.2025; 3 — 51.90742,

234 ),

GPS coordinates

ffmdammzm 7 1), C. rotundata
é +), Pinguicnla villosa (13°t), Plenroginm schreberi (37 1), Sphagnum compactuns
0).

139.62927, 15.08.2025; 4 — 51.91733, 139.63205, 15.08.2025; 5 — 51.91178, 139.62308, 15.08.2025; 6 — 51.91160, 139.62256, 15.08.2025;
7 —51.90431, 139.63043, 15.08.2025; 8 — 51.90515, 139.62973, 15.08.2025; 9 — 51.91073, 139.62264, 15.08.2025; 10 — 52.13137, 139.73783,
20.08.2025;11-52.01737, 139.60760, 18.08.2025;12 — 51.99809, 139.69848, 19.08.2025; 13 — 52.01719, 139.60744, 18.08.2025; 14 — 52.13089,
139.73805, 20.08.2025; 15 — 51.99808, 139.69884, 19.08.2025; 16 — 51.94132, 139.78041, 13.08.2025; 17 — 51.94144, 139.77927, 13.08.2025;
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Table 4. Continued.

18 —51.91067, 139.77412, 17.08.2025; 19 — 51.94156, 139.77885, 13.08.2025; 20 — 51.94480, 139.7872313.08.2025; 21— 51.90313, 139.77487,
17.08.2025; 22 — 51.93838, 139.79261, 13.08.2025; 23 — 51.94526, 139.78567, 13.08.2025; 24 — 52.14001, 139.77527, 20.08.2025; 25
—51.84015, 139.66724, 14.08.2025; 26 — 51.94208, 139.77916, 13.08.2025; 27 — 51.91055, 139.77385, 17.08.2025; 28 — 51.94494, 139.78639,
13.08.2025; 29 — 51.83766, 139.66708, 14.08.2025; 30 — 51.94525, 139.78688, 13.08.2025; 31 — 51.94572, 139.78523, 13.08.2025; 32 —
52.13975, 139.77492, 20.08.2025; 33 — 51.94457, 139.78729, 13.08.2025; 34 — 52.02188, 139.61286, 18.08.2025; 35 — 51.83981, 139.66698,
14.08.2025; 36 — 51.941806, 139.77957, 13.08.2025; 37 — 51.83751, 139.66740, 14.08.2025; 38 — 51.90789, 139.77329, 17.08.2025; 39 —
51.90075, 139.77806, 17.08.2025; 40 — 52.14001, 139.77527, 20.08.2025; 41 — 51.90170, 139.77737, 17.08.2025; 42 — 52.13967, 139.77548,

20.08.2025.

Authors. E.D. Lapshina (E — in the author’s relevé nr.), IV. Filippov (F).* — nomenclatural types (holotypes).

ral-poor groundwater. The hummocks and ridges are irregu-
lar or elongated in shape, 2—7 m across, and weakly oriented
perpendicular to the direction of surface runoff. Their height
exceeds the water level in the hollows by only 15-20 cm.

Note. Communities of this association occupy an interme-
diate position between the classes Scheuchzerio—Cari-
cetea nigrae, to which the herbaceous species (Carex
lasiocarpa, C. chordorrhiza, Menyanthes trifoliata) belong, and
Oxycocco-Sphagnetea, whose diagnostic species in-
clude all dwarf shrubs and the dominants of the moss layer.
The roots and rhizomes of herbaceous species with higher
mineral nutrient requirements are located in the peat below
the water table, and dwarf shrubs and oligotrophic Sphagnun
mosses reflecting the current ecological conditions of the
root zone.

Chamaedaphno calyculatae—Sphagnetum
alaskense ass. nov. (Table 4, rel. 10-42; Table 6, syntaxon
10; Fig. 2C, Fig. 4, cluster 10; Fig, 5, cluster 10a, 10b)

The association comprises meso-oligotrophic dwarf
shrub—Sphagnum communities, with or without Myrica
tomentosa, dominated by Sphagnum alaskense in the moss layer
and developing in areas with periodically minor flooding by
lake waters poor in mineral nutrients.

Holotypus: relevé 11 (authot's number — 198E25ud) in
Table 4, Khabarovsk region, Ul'chskii District, Udyl' nature
reserve, 18.08.2025, author E.D. Lapshina.

Diagnostic species: Carex middendorfiz, Chamaedaphne
calyculata, Ledum palustre, Sphagnum alaskense (dom.), S. balti-
cum, S. lenense, S. rubellum.

Structure and composition. The shrub layer, when pre-
sent, has a patchy structure and is formed by Myrica tomentosa
shrubs 30-50(60) cm tall and scattered small shrubs of
Betula divaricata. The cover of Myrica varies among commu-
nities from 5-40 % to complete absence. The dense dwarf
shrub layer (40-60 %) is formed by Chamaedaphne calyculata,
sometimes with greater or lesser participation of Awdromeda
polifolia and Ledun palustre, more rarely Vaccininm uliginosum.
Herbaceous species are few and inconspicuous, their total
cover usually not exceeding 5-10 %. Carex middendorffii,
Drosera rotundifolia, Erigphorum vaginatunm, Oxycoccus micro-
carpus, and Rubus chamaemorus occur with high constancy.
Sphagnum alaskense dominates the moss layer (70-90 %),
with minor mix of Sphagnum balticum. Other mosses usually
present at low abundance include Sphagnum lenense, S. fuscum,
S. rubellum, and Polytrichum strictum. More rarely encountered
are Sphagnum  russowii, S. aongstroemii, S. [fimbriatum, and
Polytrichum jensenii.

Distribution and ecology. Meso-oligotrophic dwarf
shrub—Sphagnum mires dominated by Sphagnum alaskense
in the moss layer are widespread within the reserve. They
occupy an area between shrub-tussock sedge communities
in the zone of regular flooding from the lake and oligotro-
phic dwarf shrub—cottongrass—Sphagnun mires and Sphag-
num larch open woodland mires of ombrotrophic condi-
tions situated at higher elevations. Communities of the
association also occur on ridges within oligotrophic ridge-

pool-hollow mire complexes in areas periodically flooded
by intramire pools.

The surface of the communities is formed by Sphagnum
hummocks partially coalescing into a continuous cover
interrupted by sparse small holes. The relative microrelief
amplitude is 2040 cm. At a depth of 50 c¢m, patches of
seasonally frozen peat may locally persist until mid-August.

Within the association, we distinguish two variants: typica
and Myrica tomentosa.

Variant typica (Table 4, rel. 10-15) represents the typical
dwarf shrub—Sphagnum communities of the association
dominated by Sphagnum alaskense.

Variant Myrica tomentosa (Table 4, rel. 16-42) is cha-
racterized by the constant presence of shrub layer formed
by Myrica tomentosa, accompanied at low abundance but with
high constancy by Eriophorum vaginatum. According to our
observations, this shrub indicates habitats more or less
regularly flooded by the waters of Lake Udyl' and intramire
pools during periods of elevated water levels associated
with snowmelt and summer—autumn monsoonal rains.

Vegetation of oligotrophic dwarf
shrub-Sphagnum mires and larch
open woodland mires dominated by
Sphagnum fuscum and S. alaskense

Dwartf  shrub—Sphagnum communities of hummocks
and ridges in ombrotrophic bogs dominated by Sphagnum
fuscum are traditionally assigned to the boreal alliance Oxy-
cocco—Empetrion hermaphroditi. At the southern
margin of their distribution in the Lower Amur Basin, they
are represented by transitional variants sharing many fea®
tures with the communities of the alliance Sphagnion
alaskense.

Larici cajanderi—Sphagnetum fusci ass. now.
(Table 5, rel. 19-37; Table 6, syntaxon 11; Fig. 2E, Fig, 4,
cluster 11; Fig. 5, cluster 11a, 11b)

The association comprises communities of larch open
woodland mires (mari) with scattered larch trees and open
dwarf shrub—cottongrass—Sphagnum (S. alaskense, S. fuscun)
and dwarf shrub—sedge (Carex  globularis)—Sphagnum
communities representing post-fire stages of their recovery.
Larch trees in these communities do not play any significant
phytocoenotic role due to their extremely low density.
Therefore, the dominant species of the moss layer, which
determines the ecological conditions of the habitats and the
surface structure, is placed in the second position in the
association name.

Holotypus: relevé 21 (author's number — 148F25ud) in
Table 5, Khabarovsk region, Ul'chskii District, Udyl' Nature
Reserve, 16.08.2025, author I.V. Filippow.

Diagnostic species: Carex globularis, Eriophorum vaginatum,
Sphagnum alaskense, S. fuscum, Vaccininm vitis-idaea, V. uliginosum.

Structure and composition. At present, natural dwarf
shrub—Sphagnum larch open woodland mires are represented
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Table 6. Synoptic table of the syntaxa of mire communities in of the Udyl’ fire-damaged communities, in which the
Nature Reserve and the adjacent territories abundance of Carex globularis increases
markedly (up to 5-30 %), while the
Class I I 1 ? frequency of Drosera  rotundifolia  and
Number of releves 1712 5 4 17 7 32(7 9 33 18 19 3|3 3 Oxcycocens microcarpus decreases.
Syntaxon number 112 3 4 5 6 7|8 9 10 12 11 13|14 15
Diagnostic species of the ass. Sphagno orientale—Caricetum obtusi Community type Larix cajanderi-
algi/the all. ?ri(;,ji r]r;ins;ae— alicion brachypodae Sphagnum angustifolium (Table 5, rel.
alamagrostis langsdorffii A L A L A()- . i ol
Carex minuta 7 .. . . . .o LT . 38-40; Table 6, syntaxon 13; Fig 4, 5,
%Dbagmwx orientale V: A e cluster 13)
omarum palustre /0 S I I i ity
Salixc bradhypoda 1 [P I Tl}il o oD, TePeen®
‘Eﬁz'mm salicifolia v s e 3 oligotrophic dwart shru . Sphagnum lazch
arnstorfia psendostraminea INY\ ... o000 o open woodland mires (mati) on deep peat
]é‘e/m/ﬂ'm]lfﬁ//m R/[i R S deposits (about 1.5-2 m thick) that have
Dyceria spiculosa . N N i i
Salix: myrtilloides or| o nver . |l o | g remained unburned for along ime.
Climacium dendroides 0 o Pt The tree layer (5-10 %) is uneven-aged and
J‘angm’mrbapamgﬂam 1T . . . . . ' . . Ir . . . . . 4,_8 m taﬂ The dense dwarf Shrub la er
Lysimachia thyrsiflora L I o/ y
i trifidam LD D (60=70 %) is formed by Ledum palustre, 15—
Sphagnum obtusum S-C NP1 28 NP 4% . 1 | LT . . L. 20 cm tall, with admixture of Chamaedaphne
Diagnostic species of the com. Iglje Equisetum fluviatile-Sphagnum obtusum calyenlata. Upper shrub layer (up to 1.2 m
Equisetum fluviatile .22 A VR | GO I tall) is represented by Betula divaricata (5-30
Carex chordorrhiza S-C -~ 17|27 110" . . . .| . V> . . . . |. . %). Among herbaceous species, only Carex
Carex lasiocarpa S-C 20V V! S becies, oy -
- lasiocarpa Sz Lo | e globularis is usually present, while VVaccininm
Lobelia .ce.f.fz/zﬁp/m B e is-id d O} p .
Diagnostic species of the Sphagno obtusi-Caricetum meyerianae and pndacd an SYCOCOUS MICTocaT s Occur
the all. Stygio—Caricion limosae with high constancy.  Sphagnnm  fuscum
Carex meyeriana T T [ PR dominates the moss layer, codominating
Utricnlaria minor O/ U e e with S. angustifolium. Sphagnum alaskense, .
Juncus stygins B IV "4 S R L O ifoli 1 as Myl / ) d
Eriophornm gracile B A O capt zfo'mm, as Wel as ua anomaia an
Utrisularia insermedia Nt e v o0 T Plenrozinm schreberi, occur at low abundance.
Scheuchzeria palustris S R VA M0 0 S U G IR S iti i
Rhynchospora alba S¢-Ce . | . . 37 VOII'IVT . . . . o . Th? (iomcrlnur}ltles We;e' de}slcrlbed .frorn
Iris laevigata | .4 mnrnr L omwor oo | an isolated mite massif in the vicinity of
Hamatocaulis vernicosns . | . 10~ . . . | . . . . . .|, . Solontsy village, near the northeastern
Diagnostic species of the all. Scheuchzerion palustris and its syntaxa boundary of the reserve.
Sp%agmtm majus I I A i A A N
Drosera anglica St-Ce A Y/ VA VI I I _
Sphagnum perfoliatum /AT § S S (P Dwarf Sh-“-'lb Sphagnum
g)/mgnﬂmpjpz’//omm P VAR S A I AN S A communities on frozen peat
arex: rotundata N IV 5 il 5l AU | L S DR mounds with Sphagnum
Erigphorum russeolum . m . .mrl. .. . . o lenense
Diagnostic species of the class Scheuchzerio—Caricetea nigrae .
Carex limosa Sch |2t vianvevi v Lo Communities of frozen peat mounds
Menyanthes trifoliata 2t vE o4t vt oo L vl oo o oL ; ;
Oxcjocons pa[z{;ﬂz} I S | S VR 11 A VA IS G DR dominated by Sphaguum Jenense in such a
Pedicularis adunca BN 15 1 AR VA G U A VO southern region as the Lower Amur Basin
Diagnostic species of the syntaxa of the class Oxycocco—Sphagnetea f relict ch
Aunlacomninm palustre rr. . . . . y. IV 11 IOI° 2* | 20 1° are o . reiet ¢ ar‘ac~ter and are represented
gbbagﬂum angustifolinme .| . . . . . .| . N2 IV IT T 3|3 . by a single association.
ogonia japonica I S S A § § G A
rica fomentosa my. . . I .o v oL L. fci mi i
Pinms prumil A I T ) A0 G o Carici middendorfii- .
Sphagnum capillifoliom .| L L0 L0 0|0 I IFIVE 32|20 . Sphagnetum lenenses Lapshina
accininm vitis-idaca B O O S G VAR L lC ass. nov. (Table 5, rel. 1-18; Table 0,
Mylia anomala T T T | i syntaxon 12; Fig. 2F, Fig. 4, cluster 12; Fig,
Diagnostic species of the class Oxycocco—Sphagnetea 5, clusters 12a, 12b)
Apndromeda polifolia S-C ~ TI" | . IVZ 25 It . V*|V* V2 VIV .| . . ’ o .
Sphagnum baltiom S-C . | .. . OFHIIVV* . viIviayt .| o 1+ The association comprises dwarf shrub—
arex middendorfii B P § A AR | A AYARAYAN § R Sphagnum (S. lenense, S. fuscun) communities
Pobytrichum stricium e IVEVEVE with Pinus pumila on frozen and partiall
Erigphorum vaginatum T T A VA AVA O o p Y
Rutbus chamaemorus Ox-Em . | . . . . . | . . VEVIIVL | . . or completely thawed peat ridges and
Sphagnum lenense SI P S ¥ SR 0§ G VAR | G (R mounds that have persisted to the present
rosera rotundifolia .ot . 0 IT IPIVEVE VEVIIVE LT L day within large mire systems of the Lower
Oxcycoccus microcarpus P R s § G § A VA VA U § G R I Amur Basin.
Sphagnum fuscum Ox-Em . | . . . . . .| IIFIVTIV? V? 32| | , ,
hamaedaphne calyenlata 117| . 10 . T TIVEVE V2V V23| Holotypus: relevé 5 (author's number —
Sphagnum alaskense it . . . . Irrmre Vz Vi Vf Vi 3 11 . 125F25ud) in Table 4, Khabarovsk region,
LZZ; “ ?Z?Z%ﬂ o \171 yﬂ ¥2 yﬂ g iy gz %2 Ul'chskii District, Udyl' Nature Reserve,
Vaccininm uliginosnm T P 00 A 0 A VAR I R 14.08.2025, author LV. Filippov.
Carex globularis R I A 1 § S S VA Di i ies: ; ;
Sphagnum rubellum B S I £ 1 S 1 A O L tagnostc. species: Carexc middendorf,
Other species Pinus pumila, Sphagnum lenense, S. fuscum.
Larix [?ﬂndm A R IS LI § A A VAR 2 B e o Structure and composition. Large
LC,;dem bypolencum A IIF gi 3 2F frozen peat mounds stand out within the
adonia sp. T T A . ; -
P/eumzz'ﬂmpmljrebm T T S SR L 7 mite by groups of sparsely distributed
Peltigera aphthosa N D I (3 I old stunted larch trees (up to 5-7 m tall)
Sphagnum girgensobniisl. . | . . . . . .| . . . . . 113" . and Pinus pumila shrubs 0.5-1.5 m high.

16 Botanica Pacifica. A journal of plant science and conservation. 2026. 15(2)



Classification of mire vegetation of the Udyl' Nature Reserve, Lower Amur, Russia

Table 6. Continued.

Community type Larix cajanderi—

Syntaxon number 1(2 3 4 5 6 7|8 9 10 12 11 13|14 15

Sphagnum girgensohnii s.1. (Table 5,

Sphagnum girgensohnii s.1.
quisetum sylvaticum
Polytrichum communne .
Betnla platyphylla Ir
Warnstorfia trichophylla

rel. 41-43; Table 6, syntaxon 14; Fig. 4, 5,
s . cluster 14)
) %+ 35 This community type comprises paludified
1+ 3! dwarf shrub—Sphagnum larch forests and
2 open woodland mires (mati) on shallow

Note. Species with constancy only IT and I are not included in the table.

peat deposits (up to 1 m, usually 20-50 cm

Associations / community types: 1 —Sghagno obtusi—Caricetum minutae, 2 — thick) that have remained unaffected

Eguisetum flnviatile—Sphagnum obitnsun, 3

— Carici limosae—Sphagnetum majoris,

alaskense, 11 — Larici cajanderi-Sphagnetum fusci, 1

Characteristic species (next to the name of the taxon): §-C — Scheuchzerio—
Caricetea, §t-Ce—Stygio—Caricetea limosae, Seh—Scheuchzerion palustris,

S/ —Sphagnion lenense, Ox-Em — Oxycocco—Empetrion.

The dense (40—60 %) low dwarf shrub layer is formed
by Ledum palustre and Chamaedaphne calyculata, sometimes
with participation of Vaccinium uliginosum and Andromeda
polifolia. An upper sublayer, 30-50 cm tall, is formed by
shrub birches, mainly Betula divaricata and more rarely
with a mix of B. #ana. Among herbaceous species, Rubus
chamaemorns  predominates, while Carex  middendorffi,
Eriophorum vaginatum, and Drosera rotundifolia occur at low
abundance. Oxycoccus microcarpus spreads across the surface
of the moss carpet. A distinctive feature of communities
with near-surface permafrost is the dominance of Sphagnum
Jenense, which is gradually replaced by S. fuscum in sites with
prolonged persistence of seasonal frost. Sphagnum alaskense
accompanies these species at lower abundance but with high
constancy, whereas S. balticum, S. capillifolinm, and Polytrichum
strictum occur more rarely.

Distribution and ecology. The frozen peat ridges and
mounds that have persisted to the present day are at dif-
ferent stages of degradation. As high ridges thaw and
subside, dwarf shrub—Sphagnum communities dominated
by Sphagnum alaskense with admixture of Sphagnum fuscum
and S. Jenense develop along their periphery on lower ridges.
Scattered Pinus pumila shrubs are often retained in these
communities. In typical communities, permafrost occurs at
a depth of 40-50 cm.

Within the association, two variants are distinguished based
on the dominant Sphagnum species: typica and Sphagnum
fuscum. As additional relevés become available, their
rank may be raised to subassociations or even separate
associations.

Variant typica (Table 5, rel. 1-8) comprises dwarf shrub—
cloudberry—Sphagnum communities dominated by Sphagnum
lenense, whose cover varies between 60 and 95 %.

Variant Sphagnum fuscum (Table 5, rel. 9-18) differs
by the predominance of this species in the moss layer and by
the higher abundance of S. alaskense, varying from 5 to 70 %o.

Vegetation of paludified larch forests
and dwarf shrub-Sphagnum larch open
woodland bogs

A distinct group is formed by relevés of paludified
dwarf shrub—Sphagnum larch forests and open larch wood-
land bogs represented by two community types. All of
them were recorded on small isolated mire massifs in the
vicinity of the villages of Kol'chyem and Solontsy, near the
northeastern boundary of the reserve, although the same
community types also occur within the reserve itself.

phagno obtusi—Caricetum meyerianae,

4 — Utricularia intermedia—Carex meyeriana, 5 — Sphagnetum perfoliati-majoris, 6

7p— Irido laevigatae—Sphagnetum

Fapillosi, 8 — Sphagno papillosi—Caricetum middendorfii, 9 — Carici

asiocarpac—Sphagnetum alaskense, 10 — Chamacdaghno—Sphagnctum

— Carici midden-

dorfii—-Sphagnetum lenenses, 13 — Larix cajanderi—Sphagnum angustifolinm, 14 —
Larix cajanderi — Sphagnum gigensobnii s.)., 15 — Larix cajanderi—Polytrichum commmnne.

by fire for a long time. They differ by a
taller tree stand, 10-16 m high, and by
the absence of almost all species of the
class Oxycocco—Sphagnetea, except
for Ledum palustre, which forms a well-
developed dwarf shrub layer (2070 %)
up to 40 cm tall, with a noticeable mix
of L. hypoleucum. Betula divaricata shrubs
1.2-2.0 m tall form a sparser upper shrub
sublayer. In the herb—dwarf shrub layer
Carex globularis and  Vaccininm  vitis-idaea
are usually present. In the moss layer,
alongside Sphagnun angustifolinm, a distinct species from the
S. girgensobnit s. 1. complex predominates, accompanied by
S. capillifolinm, S. russowii, and Pleurozinm schreberi, whereas
Sphagnum fuscum is scarce or absent.

Community type Larix cajanderi—Polytrichum
commune (Table 5, rel. 44-406; Table 6, syntaxon 15; Fig, 4,
5, cluster 15)

This community type represents an eatly post-fire recovery
stage of paludified dwarf shrub—Sphagnum larch forest. The
tree layer (5-15 %) is formed by young Larix cajanderi and
Betula platyphylla trees 3—7 m tall. Scattered taller (up to 15 m)
dead larch trunks are scattered bearing traces of fire. The
dwarf shrub layer (10-20 %) is formed by Ledum palustre
with minor admixture of L. hypoleucum and Salix myrtilloides.
Among herbaceous species, Calamagrostis langsdorffii is the
most conspicuous (1-5 %). Vaccinium vitis-idaea and Carex
globularis are common in the lower layer. Polytrichum communne
dominates the continuous moss cover.

NMDS ordination and hierarchical
clustering

NMDS ordination and hierarchical clustering revealed
a clear separation of the entire set of mire vegetation re-
levés from the Udyl' Nature Reserve into distinct clusters
(Fig. 4, 5). The largest of these correspond to the classes
Scheuchzerio—Caricetea nigrae and Oxycocco—
Sphagnetea. Shrub-tussock sedge communities occurring
in the regularly flooded by lake and river zone occupy a
somewhat isolated position. Their species composition
cannot be assigned to any of the known classes, thus
justifying the description of a new class.

Class Carici minutae—Salicetea brachypodae
(Fig. 4, 1)

The Far Eastern shrubby tussock-sedge communities of
regularly flooded shoreline mires are most similar in ecology
and physiognomy to the alliance Salicion cinereae
Miiller et Gors ex Passarge 1961 of the order Salicetalia
auritae Doing 1962, which is currently treated as a distinct
class — Franguletea Doing ex Westhoff in Westhoff et
Den Held 1969 — both in Europe (Mucina et al. 2016) and
in Russia (Morozova 2026).

In its current circumscription, the class Franguletea
comprises shrubby (willow and alder-willow) herbaceous
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Figure 4 NMDS-ordination of the described syntax (stress = 0.093). Dashed ellipses show 75 %
confidence intervals of relevé distribution. I — Carici minutae—Salicetea brachypodae:
1 — Sphagno obtusi—Caricetum minutae); II — Scheuchzerio—Caricetea nigrae:
2 — Equisetum fiuviatile—Sphagnum obtusum com. type; 3 — Sphagno obtusi—Caricetum
mevyerianae; 4 — Unricularia intermedia—Carex meyeriana com. type; 5 — Sphagnetum perfoliati-
majoris; 6 — Carici limosae—Sphagnetum majoris var. Utricularia intermedia; 7 —
Irido laevigatae—Sphagnetum papillosi; III - Oxycocco—Sphagnetea: 8—Sphagno
papillosi—Caricetum middendorfii; 9—Carici lasiocarpae—Sphagnetum alaskense;
10 — Chamaedaphno—Sphagnetum alaskense; 11 — Larici cajanderi—Sphagnetum
fusci; 12 — Carici middendorfii—Sphagnetum lenenses; 13 — Larix cajanderi-Sphagnum
angustifolinm com. type. Community types with an uncertain class affiliation; 14 — Larix cajanderi—
Sphagnum girgensohnii s.1.; 15 — Larix cajanderi—Polytrichum commune
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Figure 5 Dendrogram of floristic similarity among the described syntaxa in the Udyl' Nature
Reserve. The numbers of syntaxa correspond to the numbers in Fig. 4 with subordinate units
(subassociations and variants according to the Prodromus)

do not fully conform to the
diagnosis of this class. Still less
do they correspond, in terms of
diagnostic species, to the large-
sedge communities of the class
Phragmito—Magnocari-
cetea Klika in Klika et Novak
1941, or to the geographically
closer meadow commu-
nities of the Far Eastern class
Calamagrostietea lang-
sdorffii Mirkin in Akhtyamov
et al. 1985. The latter encom-
passing wet, mesic and steppi-
fied meadow communities of
the Far Eastern part of Furasia
(Akhtyamov 1995).

A comparison of species
lists shows that of the 19 diag-
nostic species of the class Fran-
guletea and the alliance Sali-
cion cinereae (Morozova
2020), only two species — Equi-
setum fluviatile and Salixc mryrtilloi-
des — occur sporadically and at
low abundance in the communi-
ties described here. The floristic
affinity of the flooded shrubby
tussock-sedge communities
with the syntaxa of the Far
Eastern meadow class Cala-
magrostietea langsdorffii
is limited to a single regionally
widespread species, Calamagrostis
langsdorfi.

For this reason, we propose
the new alliance Carici minu-
tae—Salicion brachypodae
all. nov., to which we assign the
communities desctibed here wi-
thin the new provisionally pro-
posed order Salicetalia bra-
chypodae ord. prov. and the
class Carici minutae—Sali-
cetea brachypodae cl. prow.
The names of the new alliance,
order, and class are based on
Salix brachypoda  (Trautv. &
C.A. Mey) Kom. — a willow
widespread in wet peatland
habitats — and Carex minnta
Franch. (Chepinoga et al. 2024),
the dominant of the herb layer,
which is also treated as the Far
Eastern variety C. cespitosa var.

communities of waterlogged habitats in Europe and Wes- minuta (Franch.) Kik. (Egorova 1999) or even regarded as a
tern Siberia (Morozova 2026). The tussock-sedge commu- synonym of Carex cespitosa L. (POWO).

nities described here, with a more or less developed shrub Diagnostic species of the alliance, order and class: Beula
layer of willows, Spiraca salicifolia and shrubby birches, ovalifolia, Carex minuta, Galinm trifidum, Ghyceria spiculosa,
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Polytrichum  swartzit, Salix  brachypoda, Scutellaria  regeliana,
Sphagnum orientale, Spiraca salicifolia, Warnstorfia psendostraminea.

The nomenclatural type of the alliance (holotypus) is
the ass. Carici minutae—Salicetum brachypodae
ass. nov. (Table 1, rel. 1-17, present publication).

The new alliance replaces the European-West Siberian
alliance Salicion cinereae in the south of boreal and
mixed coniferous-broadleaved zone of the Russian Far East.

The communities of the alliance are well differentiated
in multivariate space based on NMDS ordination (Fig. 4,
syntaxon 1). They did not form an independent cluster with
a high separation threshold on the dendrogram solely due
to the relatively small number of relevés available (Fig. 5).

Class Scheuchzerio—Caricetea (Fig. 4, II)

The class Scheuchzerio—Caricetea nigrae com-
prises the largest number of associations distinguished in
this study, which are subdivided into three alliances repre-
sented by different numbers of relevés.

The alliance Sphagno—Caricion canescentis is re-
presented by only two relevés of horsetail-Sphagnum com-
munities dominated by Sphagnum obtusum, described from a
quaking mire as a community type (Fig. 4, Fig 5, cluster 2).

A distinct group is formed by the waterlogged commu-
nities of meso-oligotrophic flarks and hollows of aapa mires
dominated by the tussock-forming sedge Carex meyeriana
(Fig. 4, Fig. 5, clusters 3, 4). In terms of habitat conditions
and species composition, these communities most closely
correspond to the alliance Stygio—Caricion limosae
Nordhagen 1943 of the order Caricetalia nigrae Koch
1926. In its current concept, this alliance comprises a
diverse range of low-productivity sedge and sedge-moss
communities of flarks and hollows in transitional and aapa
mires of northern Eurasia, developing under nutrient-poor,
weakly acidic conditions (Lapshina & Lavrinenko 2025).

Given the more southerly geographical distribution of
the principal dominant, Carex meyeriana — occurring in the
southern regions of Central and Eastern Siberia, Primorye
and the Priamurye, northeastern China, Korea, and the nor-
thern islands of Japan — as well as the diversity of commu-
nities formed by this sedge (Egorova 1999, Savich 1967), it
may be expected that, with the accumulation of additional
geobotanical relevés, communities with Carex meyeriana will
eventually be segregated into a distinct alliance Rhyncho-
sporo albae—Caricion meyerianae all. prov.

Another large cluster of the class Scheuchzerio—Ca-
ricetea nigrae is formed by communities traditionally
assigned in the alliance Scheuchzerion palustris (Figs 4,
5, clusters 5, 6 and 7). In its current circumscription, this
alliance comprises low-productivity Sphagnum communities
of lawns and hollows of patterned oligotrophic raised bogs
(Lapshina & Lavrinenko 2025). Despite relatively weak
floristic differentiation due to species-poor composition,
these communities are subdivided into two major groups:
communities of waterlogged hollow with water level at
the surface or 1-5 cm below it, and carpet communities
dominated by Sphagnum papillosum, whose surface lies 10-15
cm above the water table. Statistical analysis of the relevés
demonstrates their differentiation at a comparatively high

level (Fig. 5, clusters 5, 6 and 7); however, the absence
of their own diagnostic species does not allow the
Sphagnum papillosum-dominated carpet communities to be
distinguished as a separate alliance.

Within the Udyl' Nature Reserve, we assign three asso-
ciations to the alliance Scheuchzerion palustris: Ca-
rici limosae—Sphagnetum majoris, Sphagnetum
perfoliati-majoris ass. nov. and Irido laevigatae—
Sphagnetum papillosi ass.nov. For the firstassociation,
which is widely distributed across the mires of the Eurasian
boreal zone, we adopted the original name (Bogdanowsaya-
Guiheneuf 1928) and brought it into accordance with the
rules of the ICPN. In the mires of the Udyl' reserve it is
represented by a distinct var. Utricularia intermedia
with a small number of relevés.

The communities of the second association, Sphag-
netum perfoliati-majoris ass. nov. (Fig. 5, cluster 5),
occupy an intermediate position between the alliances
Scheuchzerion palustris and Stygio—Caricion li-
mosae, containing numerous species characteristic of the
latter — Carex limosa, Drosera anglica, Utricularia intermedia,
U. minor, Rhynchospora alba, Juncus stygins. Some of these spe-
cies are common to both alliances. The association is dis-
tinguished by the presence of Sphagnum perfoliatum, the rare
species southern in the southern Russian Far Fast. Similar
communities with the participation and dominance of §. per-
foliatum were previously described by us from northern Wes-
tern Siberia within the association Sphagno perfoliati—
Caricetum rotundatae (Lapshina et al. 2022), which we
placed in the alliance S#gio—Caricion limosae. We currently
assign the new association to Scheuchzerion palustris
based on the dominance of Sphagnum majus in the moss
layer; however, its syntaxonomic position may change as
additional relevés become available.

The distinguishing feature of the third association, Iri-
do laevigatae—Sphagnetum papillosi ass.nov., is the
formation of slightly raised lawns and low flat carpets compo-
sed of a continuous layer of the large moss Sphagnun: papillosuns,
often with an admixture of other species. These communities
develop at the contact zone between elevated hummocks or
ridges and waterlogged hollows in raised and transitional mires
in regions with moderately continental and monsoon climates,
where they frequently cover extensive areas.

Class Oxycocco—Sphagnetea (Fig 4, I1I)

The third major cluster correspondsthe class Oxycoc-
co—Sphagnetea, within which five associations with six
variants and one community type were distinguished in the
Udyl' Nature Reserve (Fig. 4, Fig, 5, clusters 8-13).

Among the entire diversity of communities of the
class Oxycocco—Sphagnetea in the Amur River basin,
the most widespread are communities dominated by Sphag-
num alaskense. This species is morphologically most similar
to S. divinum, recently separated from the Sphagnum magella-
nicum Brid. complex (Hassel et al. 2018). Under the name
S. magellanicum, however, this species (8. alaskense) was pre-
viously misidentified in all publications dealing with mire ve-
getation of the Amur River basin (Katz 1971, Prozorov 1961,
1974, Chakov & Zavgorud'ko 2008, Kutenkov et al. 2022).

Botanica Pacifica. A journal of plant science and conservation. 2026. 15(2) 19



Lapshina & Filippov

Sphagnum alaskense was first described from Alaska (And-
rus & Janssens 2003) and occurs in western North America
(Alaska, British Columbia, Washington). At present, it has
been identified from herbarium specimens throughout the
Russian Far East from Chukotka to the southern Kuril
Islands (Maksimov & Ignatova 2008). However, this species
reaches its maximum development and phytocoenotic
optimumin the southern taiga subzone and the mixed
coniferous-broadleaved forest zone.

We propose to treat the Far Eastern communities do-
minated by Sphagnum alaskense as a distinct alliance, Sphag-
nion alaskense all. nov., within the order Sphagnetalia
medii.

The new alliance encompasses dwarf shrub—Sphagnum
(8. alaskense) vegetation of raised bogs in the monsoon
climate of the Russian Far East, replacing the Euro-West
Siberian alliance Sphagnion medii in this region.

The recognition of the new alliance is justified prima-
rily by geographical remoteness and by the regional pe-
culiarities of habitat conditions and species composition.
The ecological amplitude of the Sphagnion alaskense
is broader than that of Sphagnion medii. The new
alliance encompasses not only oligotrophic ombrotrophic
habitats but also biotopes more or less regulatly flooded
during periods of monsoonal rainfall by lake water and
nutrient-poor surface runoff. Floristically, communities of
the alliance Sphagnion alaskense differ by the presence
of Larix cajanderi in the tree layer, where present, vs. Pinus
sylvestris in Sphagnion medii; among shrubs, by the oc-
currence of the Far Eastern birches Besula ovalifolia and
B. divaricata vs. B. nana, sometimes also Myrica tomentosa; in
the herb layer by presence of Carex middendorfii and Swmilacina
trifolia; and in the moss layer, by the dominance of Sphagnum
alaskense vs. S. medinn/ divinum. Differentiating species rela-
tive to Sphagnion medii also include species demanding
of mineral-rich conditions, such as Carex lasiocarpa, C. minuta
and Equisetum fluviatile.

The nomenclatural type of the alliance (holotypus) is
the ass. Chamaedaphno—Sphagnetum alaskense
ass. nov. (Table 4, rel. 1-42, present publication).

Two further associations assigned to this alliance occupy
distinct positions in both the ordination diagram and the
hierarchical clustering dendrogram.

The association Sphagno papillosi—Caricetum
middendorfii ass. nov. (Figs 4, 5, cluster 8) shows af-
finity to the alliance Scheuchzerion palustris through
the dominance of Sphagnum papillosum and the participation
of S. balticum in the moss layer. However, the dominance of
Carex middendorfiiin the herb layer and the constant presence,
albeit in low abundance, of Andromeda polifolia, Chamaedaphne
calyculata, Drosera rotundifolia, Oxycoccus microcarpus, O. palustris
and Sphagnum alaskenseindicates that this association belongs
to the class Oxycocco—Sphagnetea. Carex middendorfii—
Sphagnum papillosum communities are likewise assigned to
this class in Japan (Hotes et al. 2004, Wang et al. 2025).

The association Carici lasiocarpae—Sphagnetum
alaskense (Figs 4, 5, cluster 9) is characterised by the
continuous Sphagnum alaskense moss carpet typical of the
alliance, but differs markedly by the constant presence

of a number of species of the class Scheuchzerio—
Caricetea nigrae, most notably Carex lasiocarpa.

Certain difficulties arose in determining the placement
of the dwarf shrub—Sphagnum communities of hummocks
and ridges in raised bogs dominated by Sphagnun fuscum
within higher syntaxonomic units (alliances and orders).
Traditionally, these communities are assigned to the boreal
alliance  Oxycocco—Empetrion  hermaphroditi
(Mucina et al. 2016, Lapshina 2025). At the southern limit
of their distribution in the Lower Amur basin, the dwarf
shrub—Sphagnum communities with Sphagnum fuscum acquire
certain features of the hemiboreal Far Eastern alliance
Sphagnion alaskense all. nov. The sparse tree layer,
where present, is formed by Larix cajanderi vs. Pinus sylvestris;
Empetrum bermaphroditum (E. nigrum s. 1) is entirely absent;
and Sphagnum alaskense forms a notable mix in the moss
layer alongside . fuscum, its abundance increasing and being
maintained at high levels as a result of recurrent fires.

At the present stage of investigation, we distinguish
these communities as the new association Larici cajan-
deri—Sphagnetum fusci ass. nov. on the basis of
the dominance or conspicuous participation of Sphagnum
fuscum, and treat it within the traditional alliance Oxycoc-
co—Empetrion hermaphroditi.

We also assign the community type Larix cajanderi—
Sphagnum angustifolium, with dominance of Sphagnum fuscum
in the moss layer, to the same alliance (Figs 4, 5, cluster 13).
Its isolated position in the dendrogram is merely a conse-
quence of the small number of relevés.

In the northern boreal and southern tundra zones of
northern Asia, the alliance Oxycocco—Empetrion
hermaphroditi is replaced by communities of the alliance
Sphagnion lenenses Lapshina et al. 2023 of the order
Rubo chamaemori—Cladonietalia arbusculae Lap-
shina et al. 2023, which develop on permafrost peat mounds
and raised bogs in the continental regions of eastern Siberia.

The diagnostic species of this alliance and the order
Rubo chamaemori—Cladonietalia arbusculae ate:
Aulaconminm turgidum, Betula nana, Cladonia arbuscula, C. aman-
rocraea, C. stygia, Dicranum laevidens, Empetrum hermaphroditum
/ E. subbolarcticum, Flavocetraria cucullata, Eriophorum vaginatum,
Orthocaulis binsteadii, Rubus chamaemorus, Sphagnum balticum,
8. lenense, Vaccininm vitis-idaea subsp. minus (Lapshina et al.
2023, Lapshina 2025).

In the mires of the Lower Amur region, permafrost peat
mound communities dominated by Sphagnum: lenense are of
relict character. They are represented by a single ass. Carici
middendorfii—-Sphagnetum lenenses ass. nov,
which from the phytosociological perspective occupies an
intermediate position between the alliances Oxycocco—
hermaphroditi  and
lenenses. Nevertheless, despite the southerly location of

Empetrion Sphagnion
the communities described in the Udyl' Nature Reserve,
the constant presence of Sphagnum alaskense and the
absence or sporadic occurrence in low abundance of other
diagnostic species of the alliance Sphagnion lenenses
and the order Rubo chamaemori—Cladonietalia
arbusculae, we provisionally placed the ass. Carici
middendorfii—-Sphagnetum lenenses ass. nov. into
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the hypoarctic alliance Sphagnion lenenses on the basis
of the dominance of Sphagnum lenense in the moss layer.

All three alliances — Sphagnion alaskense, Oxy-
cocco—Empetrion hermaphroditi and Sphagnion
lenenses — show limited differentiation in the hierarchical
clustering dendrogram (Fig. 5, clusters 10-12). This is attri-
butable to the narrowly regional character of the relevé
dataset: the communities are united by a large block of
class Oxycocco—Sphagnetea species, and the syntaxa
described represent only the marginal portions of their re-
spective alliances within the broader phytosociological sys-
tem. With the inclusion of a larger number of relevés from
a wider geographical area, the degree of differentiation
among alliances will be substantially greater.

In describing the mire vegetation of the Udyl' Nature
Reserve, we also provide a brief characterisation of Bezula
divaricata—dwarf shrub—Sphagnum larch open woodlands and
paludified larch forests with a well-developed tree layer.

The community type Larix cajanderi—Sphagnum girgensobnii
sl. encompasses paludified dwarf shrub—Sphagnum larch
forests and open woodlands (mari) dominated in the moss
layer by Sphagnum cf. girgensobnii. Similar dwarf shrub—
Sphagnum larch open woodland communities dominated
by this Sphagnum species have been recorded by us in the
northern forest zone of Western Siberia and in the mon-
tane forest belt of the Subpolar Urals (unpublished data).
The small number of relevés currently available does not
allow determination of their position within the higher
syntaxa of the regional phytosociological system but these
communities may be described at the rank of association
with further accumulation of data. The post-fire
successional vegetation — Larix cajanderi—Polytrichum commune
is best retained at the rank of community type.

CONCLUSIONS

The Udyl' Nature Reserve is situated in the shouthern
partof the middle taiga subzone and represents a typical area
of the Lower Amur region, fully reflecting the main natural
features of this territory. Until now, no phytosociological
classification of mire vegetation based on the Braun-
Blanquet approach has been carried out in the southern
Russian Far Fast, with the exception of a few provisionally
described syntaxa of minerotrophic herbaceous mire vege-
tation in the Jewish Autonomous Oblast and Amur Oblast
(Akhtyamov 1987, Dymina 1980, 1985).

Analysis of 177 geobotanical relevés collected in the
Udyl' Nature Reserve (Khabarovsk Krai, Ul'chskii District)
yielded 10 associations, 2 subassociations, 10 variants and
3 community types belonging to 6 alliances, 4 orders and
3 classes — Carici minutae—Salicetea brachypodae,
Scheuchzerio—Caricetea nigrae and Oxycocco—
Sphagnetea. The affiliation of 2 community types to
higher syntaxonomic units remains undetermined. Almost
all associations (9 out of 10) are described as new, one
has been nomenclaturally revised. Two new alliances are
proposed.

The alliance Carici minutae—Salicion brachypo-
dae all. nov. encompasses shrub tussock-sedge commu-
nities of minerotrophic mires regularly flooded by river and

lake waters in the southern boreal and mixed coniferous-
broadleaved zones of the Russian Far East. The new
alliance, together with the new monotypic order and class
proposed for it, replaces the Furo-West Siberian alliance
Salicion cinereae and its corresponding higher syntaxa
in the southern Russian Far East.

The alliance Sphagnion alaskense all. nov. encom-
passes dwarf shrub—Sphagnum vegetation of raised mires
dominated by Sphagnum alaskense under the monsoon cli-
mate of the Russian Far East, replacing the Euro-West Si-
berian alliance Sphagnion medii in this region. The new
alliance covers not only oligotrophic ombrotrophic habitats
but also biotopes more or less regularly flooded by nutrient-
poor lake and surface runoff waters during monsoon rains.

As new data accumulate and relevés from a wider area
are included in the analysis — particularly from adjacent
regions of the Russian Far East, northeastern China and
Japan — the degree of differentiation among alliances and
classes will be substantially greater.
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