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ABSTRACT

Vegetation of spotted dwarf shrub-sedge-moss and dwarf shrub-lichen com-
munities in the southern tundra subzone of the Taymyr Peninsula is assigned to
3 associations, including 2 new ones. For comparison, we used revious%y pub-
lished relevés of ass. Haerochioo aZﬁiﬂa@—Hy/ommz'ez‘ﬂm splendentis TeEramikov, Troe-
va, Ermokhina et Pristyazhnyuk 2019 with 2 subassociations and 3 variants, into
which the authors combined spotted dwarf shrub-lichen-moss communities on
sandy loam soils and dwarf shrub-lichen communities on sandy soils on the Gy-
dansf(ii and Tazovskii Peninsulas. As a result of the revision of these syntaxa and
their comparison with new materials from the Taymyr Peninsula, we have revised
some syntaxonomic decisions. The zonal vegetation is assigned to 2 associations:
ass. Carici arctisibiricae—Hylocomietum alaskani Matveyeva 19%4 (with regular-cyclic
horizontal structure: patches of bare ground — rims — small troughs) and a new
ass. Arctagrostio latifoliae—Caricetum arctisibiricae Telyatnikov et al. ex Lavrinenko in
Lapina et Lavrinenko ass. nov. hoc loco (with continuous sedge-moss cover) in
the class Carici arctisibiricae—Hylocomietea alaskani Matveyeva et Lavrinenko 2023.
Dwarf shrub-lichen communities on sandy soils are assigned to a new ass. Asa-
hino chrysanthae—Salicetum nummulariae (Khitun in Telyatnikov et al. 2021) Lapina
et Lavrinenko ass. nov. (stat. nov.) hoc loco in the class Loiseleurio procumbentis—
Vaccinietea Eggler ex Schubert 1960.

Keywords: tundra vegetation, Braun-Blanquet classification, Carici arctisibiricae—Hylocomi-
etea alaskani, Loiselenrio procumbentis—\V accinietea, Axrctic

PE3IOME

Aanmna A.M., Aaspunenko O.B. HoBble CHHTAaKCOHBI TYHAPOBOIL pacTu-
teapHocTH B CHbupckom cexrope ApKTHKM. PacTUTEABHOCTH IATHHCTBIX
OCOKOBO-KYCTAPHUYIKOBO-MOXOBBIX M KYCTAPHUYIKOBO-AUIIAMHUKOBBIX COO0-
IIECTB B IIOA30HE FOMKHBIX TYHAD II-0Ba TalIMBIP OTHECEHA K 3 aCCOLIMALIUSIM,
BKAIOUAs 2 HOBbIC. AAA CPABHCHHS HCIIOAB3OBAHBI OIYOAHMKOBAHHBIC paHCC
omucanus acc. Hierochloo alpinae—Hylocomietum splendentis Telyatnikov, Troeva, Er-
mokhina et Pristyazhnyuk 2019, B koTOpyrO aBTOPHI OOBEAMHHAN IIATHHCTHIE
KyCTAPHUIKOBO-AHIIAITHIKOBO-MOXOBBIE COOOIIECTBA HA CYIIEYAHBIX IPYHTAX
M KyCTAPHHYIKOBO-AHIIAHHUKOBBIC — Ha IECYaHBIX HA I'bipanckoM u Tasos-
CKOM IIOAYOCTPOBAX, U B KOTOPOI OBIAO YCTAHOBACHO 2 cybaccormmannu u 3
BapHAHTA. B pe3yAbTaTe PEBH3NN OIMCAHHBIX CHHTAKCOHOB M CPABHCHHSA HX C
HOBBIMH MaTCPHAAAMHU C I1-0Ba 'TafMBIP CHHTAKCOHOMHYECKUE PEIICHUS OBIAK
[IEPECMOTPEHBL. 30HAABHAS PACTHTECABHOCTH OTHECCHA K 2 ACCOLIMALIHAM: aCC.
Carici arctisibiricae—Hylocomietum alaskani Matveyeva 1994 (c peryaapHO-IIKAD-
YECKOIT TOPU3OHTAABHOH CTPYKTYPOIl: IATHO — BAAMK — AOKOMHKA) M HOBOM
acc. Arctagrostio latifoliae—Caricetum arctisibiricae Telyatnikov et al. ex Lavrinenko
in Lapina et Lavrinenko ass. nov. hoc loco (co cIAOITHEIM OCOKOBO-MOXO-
BBIM IIOKpPOBOM) B Kaacce Carici arctisibiricae—Hylocomietea alaskani Matveyeva et
Lavrinenko 2023. KycrapHHYKOBO-AHINAHIKOBEIE COOOIIECTBA Ha IIECUAHDIX
IPYHTAX OTHECEHbI K HOBOU acc. Asabino chrysanthae—Salicetum nummulariae (Khitun
in Telyatnikov et al. 2021) Lapina et Lavrinenko ass. nov. (stat. nov.) hoc loco B
kaacce Loiseleurio procumbentis—V accinietea Eggler ex Schubert 1960.

KaroueBbIe CAOBA: TYHAPOBAs PACTHTEABHOCTD, KAaccudukanusa bpayu-baanxe, Carici
arctisibiricae—Hylocomietea alaskani, Loiselenrio procumbentis—\ accinietea, Apxruxa

On the Taymyr Peninsula, geobotanical studies headed
by Komarov Botanical Institute RAS began as eatly as 1965
(Matveyeva & Chernov 1977, Matveyeva 1978, 1985, Mat-
veyeva & Zanokha 1986). In the traditions of floristic clas-
sification, zonal tundra communities are united into the
ass. Carici arctisibiricae—Hyloconzietum alaskani Matveyeva 1994
with 3 vicariants in the arctic, typical and southern subzones
(Matveyeva 1994, 1998). Even then Matveyeva (1994) sug-
gested that a new class should be described for zonal tundra
vegetation. In 2023, the class Carici arctisibiricae—Hylocomietea
alaskani Matveyeva et Lavrinenko 2023 is described and its

hierarchical structure developed (Matveyeva & Lavrinenko
2023). On the Gydanskii Peninsula, adjacent to Taymyr, the
ass. Luzulo tundricolae—Hylocomietum splendentensis Telyatnikov,
Troeva, Ermokhina et Pristyazhnyuk 2019, which occupies
the upland habitats and corresponds to zonal vegetation
in the typical tundra subzone, was described (Telyatnikov
et al. 2019a). Information on dwarf shrub-lichen commu-
nities of the class Lozseleurio procumbentis—1 accinietea Eggler
ex Schubert 1960 in the plain tundras of the Siberian sec-
tor of the Arctic is scarce. Most of them are described
within the Loiselenrio—Arctostaphylion Kalliola ex Nordha-
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gen 1943 alliance. In the southern tundra subzone on the
Taymyr Peninsula two associations of dwarf shrub-lichen
communities dominated by Cladonia and Cetraria species are
described: the ass. Cetrario laevigatae—Racomitrietum lannginosi
Telyatnikov 2010, which occupies the flat tops of water-
sheds, and the ass. Bryocaulo divergentis—V accinietum uliginosi
Telyatnikov 2010 on convex watersheds slopes with little
snow accumulation during the winter (Telyatnikov 2010).
On the Yamal Peninsula, 3 associations of dwarf shrub-
moss-lichen communities have been described: the ass.
Dactylino arcticae—Racomitrietum lanuginosi Telyatnikov, Troe-
va, Ermokhina et Pristyazhnyuk 2019 on watersheds and
terraces with sandy soils in the arctic tundra subzone (Te-
lyatnikov et al. 2019b); the ass. Sphaerophoro fragilis—Arctagro-
stetum latifoliae Telyatnikov et Pristyazhnyuk 2012 on the
slopes of watersheds with sandy and sandy-loamy soils in
the typical tundra subzone; and the ass. Festzuco ovinae—Drya-
detum octopetalae Telyatnikov et Pristyazhnyuk 2012 on the
slopes and tops of watersheds with sandy, sandy-loamy and
gravel soils in the typical and southern tundra subzones
(Telyatnikov & Pristyazhnyuk 2012).

On the Gydanskii and Tazovskii peninsulas, Telyatnikov
et al. (2019a, 2021a, b) described the ass. Hierochloo alpinae—
Hylocomietum splendentis Telyatnikov, Troeva, Ermokhina et
Pristyazhnyuk 2019 with 2 subassociations and 3 variants in
the typical and southern tundra subzones.

Despite the proximity of the Taymyr and Gydanskii penin-
sulas, no associations with a unified range for these territories
have yet been established. Perhaps, in the case of tundra com-
munities we are dealing with "regional associations", close ve-
getation types that have been described under different names
in limited areas in different territories (Westhoff & van der
Maarel 1978). Evaluating the correctness of the identification
of certain syntaxa and revising the already published vege-
tation units with the addition of new field data is a necessa-
ry work for systematizing the diversity of vegetation in the
Russian Arctic and the country as a whole as part of prepa-
ration the future Prodromus and creating the concept of Rus-
sian vegetation classification (Plugatar et al. 2020).

In the recently published Check-list of syntaxa of the
Russian Arctic Matveyeva & Lavrinenko (2021) have done a
lot of analytical work to establish whether the associations
of higher units (alliances, orders, and classes) belong to each
other, but the revision of associations and lower syntaxono-
mic units, which involves working with large arrays of accu-
mulated relevés and identifying syntaxonomic synonyms, is
the matter of the next decade.

This paper presents data on dwarf shrub-sedge-moss
and dwarf shrub-lichen communities of the southern
tundra subzone on the Taymyr Peninsula. Their comparative
analysis with previously published similar syntaxa from the
West and Central Siberian sectors of the Arctic allowed us
to change the syntaxonomic status of some of them and
describe new associations.

MATERIAL AND METHODS

Study area
The studies were carried out on the Taymyr Peninsula in
3 sites in the middle reaches of the Dudypta River (Fig. 1).

Site 1 (70°56'-70°58'N 91°14'-91°19'E) is located at the
mouth of the Kystyktakh River, which meets the Dudypta
River. Site 2 (71°12'-71°13'N 92°35'-92°41'E) is located
between the mouths of the Batayka and Avam Rivers. Site
3 (71°03'-71°04'N 93°41'-93°44'E) is located in the up-
per reaches of the Nerpalakh creek on the watershed bet-
ween the Kheta and Avam Rivers. This site captures the
southern spurs of the Malyi Kamen Upland — sandy hills
with stony material accumulated on the surface. According
to the botanical and geographical zoning, sites 1 and 2 are
confined to the southern tundra subzone, site 3 — to the
larch forest tundra belt (Aleksandrova et al. 1989).

The study area is located in the south of the North Sibe-
rian Lowland — a tectonic deflection with a thick sedimentary
cover composed of Pleistocene glacial and lacustrine-glacial
deposits: sands, loamy soils and clays (Zastrozhnov 2014).
Elevations are 200 m above sea level and more. Widely distri-
buted permafrost and cryogenic landforms determine hetero-
geneity and mosaic spatial structure of the vegetation cover.

The zonal vegetation of dwarf shrub-sedge-moss tund-
ra with regular-cyclic spatial structure is united in the ass.
Carici - arctisibiricae—Hylocomietum  alaskani Matveyeva 1994.
These communities occupy gently sloping surfaces of wa-
tersheds with loamy soils, from slightly acidic to neutral,
with average habitat conditions: moisture, thickness and
duration of snow cover, depth of seasonal permafrost tha-
wing and length of the growing season (placors).

On poorly drained surfaces of watersheds with heavy
loams, the hummocky dwarf shrub-lichen-moss tundra do-
minated by Eriophorum vaginatum (ass. Arctagrostio latifoliae—
Eriophoretum vaginati Lavrinenko O. et Lapshina in Lavrinen-
ko et al. 2022) are widespread. Large tussocks of cotton
grass (25-50 cm in diameter and 15-20 cm high) form the
mosaic spatial structure, the entire space between them is
filled with hypnum and sphagnum mosses. Dwarf shrub
and dwarf shrub-lichen (Flavocetraria nivalis) communities
predominate on the tops and slopes of sandy hills and are re-
sistant to strong winds and thin snow cover. The vegetation
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Figure 1 Study area. Study sites (in red): 1 — the confluence of Kys-
tyktakh River in Dudypta; 2 — the confluence of Bataika River in
Dudypta; 3 — upper reaches of the Nerpalakh creek
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cover is often disturbed due to overgrazing by wild and
domestic reindeer; patches of open substrate occupy up to
a third of the area. Depending on the stage of succession,
the surface of the patches is either bare or covered with a
crust of liverworts. Chionophilic lichen (Cladonia arbuscula)
communities with large-polygonal relief are common on
the gentle slopes of sandy watersheds.

Intrazonal vegetation is represented by a variety of
mires: fens, transitional mires and palsa bogs. The difference
in the type of water and mineral nutrition determines their
structure and species composition. Thickets of scrubs
(Betnla nana, Salix spp., Alnus fruticosa) and herb meadows
are common in river valleys, lacustrine depressions, and
in runoff hollows. Nival dwarf willow (Sa/ix polaris)-herb-
moss communities form at the base and lower parts of the
steep northern slopes of ravines, where snow cover often
lingers until early August.

The climate of the northern Central Sibetia is subarc-
tic, sharply continental (Alisov 1956). The mean annual air
temperature is -12°C, the mean monthly temperatures in July
and January are +12 and -29°C, respectively (according to
the data of the Taymyr “Kresty”” meteorological station for
the period 1950—2016). The duration of the growing season
is 88-95 days; the snow cover lasts 220-230 days. Annual
precipitation averages 350 mm, most of it falls during the
second half of summer (http://pogodaiklimat.ru/).

Sampling and data analysis

The syntaxonomic analysis is based on 31 relevés samp-
led by O.V. Lavrinenko in the period from 23.07.2021 to
09.08.2021. All species of vascular plants, bryophytes, and
lichens were identified on 10 X 10 m plots (in communities with
a regular-cyclic spatial structure) and 5 X 5 m (with a mosaic
structure). The percentage cover (%) in total and for the major
plant growth forms was estimated, as well as cover-abundance
scores of all species according to the Brown-Blanque scale
(Becking 1957, Barkman et al. 1964): r — solitary plants; + —
less than 1 %; 1 — 15 %; 2a — 612 %; 2b — 13-25 %; 3 —
26-50 %; 4 — 51-75 %; 5 — 76100 %. Plot coordinates were
taken with the Garmin GPS device (see notes to tables 1, 3—4).

The vegetation classification was made according to the
Braun-Blanquet sorted table method, carried out in the MS
Excel package. Species constancy in the tables is given using
a percentage scale (%): I — > 0-20, IT — 21-40, IIT — 41-60,
IV - 61-80, V — 81-100.

We used the data collected on the Gydanskii and Ta-
zovskii Peninsulas by M.Yu. Telyatnikov, E.I. Troeva, and
O.V. Khitun in 2017 (Telyatnikov et al. 2019a, 2021a, b) to
compare the species composition of those communities
to the communities studied in Taymyr. Species abundance
scores published by M.Yu. Telyatnikov were adjusted to the
Braun-Blanquet scale used in this paper.

When describing associations and subordinate units,
we used the notion of a "differential species combination"
(Beeftink 1965) — a group of taxa that are characteristic of
a syntaxon when they occur together, although each may
not be individually. The term "character species” was used
for the higher syntaxonomic units (Braun-Blanquet 1932,
Westhoff & van der Maarel 1978).

New tundra associations from the Siberian Arctic

Hierarchical clustering of syntaxa was performed by the
full association method in the Statistica 12 package. For the
ordination of syntaxa we used the detrended correspon-
dence analysis (DCA) without transformation of variables
with a decrease in the importance of rare species (Leps &
Smilauer 2003). The analysis was performed in the PCORD
5.0 package.

The nomenclature of the species followed Sekretareva
(2004) for vascular plants; Afonina & Czernyadjeva (1995)
for mosses, Potemkin & Sofronova (2009) for liverworts
and Santesson et al. (2004) for lichens.

The nomenclature of the higher vegetation units is ac-
cording to Mucina et al. (2016). Character species (inclu-
ding regional ones) of the classes Loiselenrio procumbentis—
Vaccinietea and Carici - arctisibiricae—Hylocomietea alaskani are
given in accordance with Lavrinenko & Lavrinenko (2018,
2020a, b) and Matveyeva & Lavrinenko (2021, 2023). The
new syntaxonomic units have been named according to the
International Code of Phytosociological Nomenclature,
4th edition (ICPN) (Theurillat et al. 2021). The authors
of the syntaxa are given in the text at first mention and in
Prodromus.

RESULTS

We assigned vegetation of the study area on Taymyr
Peninsula to 3 associations with 4 variants (Tables 1, 3—4).
Their description is given below.

The dwarf shrub-sedge-moss communities with
regular-cyclic spatial structure occupy placor habitats and
belong to ass. Carici arctisibiricae—Hylocomietum alaskani and
its southern vicariant Pinguicula villosa. This association was
originally described at the mouth of the Dudypta River
(Kresty village) (Matveyeva 1994, 1998).

Ass. Carici arctisibiricae—Hylocomietum alaskani
Matveyeva 1994 vicar. Pinguicula villosa (Table 1, rel.
1-7; Table 5, syntaxon 11; Fig. 2A, B).

Composition. Communities have all the diagnostic
species of the association (Matveyeva 1994). Highly con-
stant species are: Carex bigelowii subsp. arctisibirica, Dryas
punctata, Juncus biglnmis, Aulacomninm turgidum, Hylocominm
splendens s. 1., Ptz'/z'jﬂm ciliare, Tomentypnum nitens; species with
ow constancy values — Sagina intermedia, Solorina saccata,
Myxobilinbia ;ob%/dl‘ﬂ and Protopannaria pezizoides. With the
accumulation of data from other regions of the Arctic,
most of these species would have been assigned to the
character species of the class Carici arctisibiricae—Hylocomietea
alaskani (Lavrinenko & Lavrinenko 2018). Differential
combination of species of the vicatiant Pinguicula villosa
includes shrubs and dwarf shrubs that are widespread in
many tundra communities of the southern tundra subzone:
Arctous alpina, Betula nana, Ledum palustre subsp. decumbens,
Salix pulchra, Vaccinium nliginosum subsp. microphyllum, etc.
There is a group of character species of this association
that grow on patches of bare ground: Carex fuscidula, Juncus
triglumis, Petasites sibiricus, Pinguicnla villosa, Tofieldia coccinea.
These communities have many other constant species with
low abundance, including character species of higher units
of the class Carici arctisibiricae—Hylocomietum alaskani, as well
as common tundra species (see Table 1).

Structure. Communities are characterized by a regular-
cyclic type of spatial structure with repeatin‘g modules
"patches of bare ground — rims — small troughs™ (so called
“frost boil” tundra). Bare ground (loamy) patches are
round or oval, large (1.0-1.5 m in diameter), surrounded
by raised (10—15 c¢m high) rims, occupied by a sedge-Dryas-
moss community. The vegetation cover on the rims, along
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with Dryas punctata, is formed by dwarf
shrubs Cassiope tetragona, Vaccininm uliginosum
subsp. microphyllun; with less abundance
Arctous alpina, Empetrum subbolarcticum and
Vaccinium  vitis-idaea  subsp.  minor. Herb
layer is dominated by Carex bigelowii subsp.
arctisibirica; less abundant _Arctagrostis lati-
folia, Bistorta vivipara, Pedicularis capitata, P.
labradorica, P. lapponica, Stellaria peduncularis,
Valeriana ~ capitata.  Bryophytes, such as
Aulacomninm turgidum, Hylocominm splendens,
Ptilidium_ciliare, Tomenthypnum nitens, are the
basis of zonal vegetation; less abundant
Riytidium rugosum, Dicranum acutifolinm and
D. elongatum, Sphenolobus minutus, Polytrichum
strictum. Neighbouring rims ate separated
from each other by troughs filled with
mosses as well as shrub willows (Sa/ix pulchra,
less frequently Salix glauca, S. recurvigemmis)
and Betula nana. Fruticose lichens (Bryocauton
divergens, Cladonia arbuscula, C. rangiferina,
C. amanrocraea, C. gracilis, Dactylina arctica,
Flavocetraria cucullata, Sphaerophorus globosus,
Thammolia vermicularis) are interspersed in
the moss ground cover, while crustose
predominate on bare loamy patches. Loa-
my patches occupy 10-40 % of the com-
munity area and are mostly covered with
cryptogamic crusts, some mosses (Racomit-
rium lanuginosum, Oncophorus demetrii, Cato-
scopium nigritume, Mynrella julacea, Orthothecium
strictum), and small flowering plants (Carex
Suscidula, Eriophorum  brachyantherum, Juncus
castanens, |. biglumis, Lagotis glanca subsp.
minor, Luzula  nivalis, Minuartia  arctica,
Pinguicula villosa, Tofieldia coccinea, Saxifraga
birculus, Petasites sibiricus). Less often these
patches have a bare surface with porous
nanorelief as a result of frost boiling.

Habitats. Communities occu}fny vast spaces
on gently sloping parts of watersheds
with loamy soils in the southern tundra
subzone on the Taymyr Peninsula. These
habitats have the averaged conditions for
all environmental parameters (moisture,
substrate acidity, thickness and duration of
snow cover, depth of seasonal permafrost
thawing, length of the growing season).

Note. The concept of a geographical vica-
riant (corresponds to the rank of a subasso-
ciation) was used by N.V. Matveyeva to display
the ditference in the composition of com-
munities of the same association at different
latitudes. However, the concept of a vicatiant
does not correspond to ICPN (Art. 3d).

Telyatnikov et al. (2019a) described the
ass. Hierochloo alpinae—Hyloconietum splenden-
tis Telyatnikov, Troeva, Ermokhina et Pri-
styazhnyuk 2019 in the northern part of the
typical tundra subzone of Gydanskii Penin-
sula and placed it into the class Loiselenrio—
Vaccinietea. The original diagnosis contains
the following definition of the association
and its habitats: lichen-dwarf shrub-moss
tundra with patches of sandy-loamy soil,
which occupies drained parts of watersheds
without a slope and convex sections of
slopes with a steepness of 5-20° and sandy
loamy (poor, acidic) soils (i.e. not placors).
The communities of this syntaxon are domi-
nated by species that prefer sandy substrates
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Table 1. Association Carici arctisibiricae—Hylocomietum alaskani vicar. Pinguicula
villosa in southern tundra of the Taymyr Peninsula

Projective cover, %o:
total
shrubs
dwarf shrubs
herbs
bryophytes
lichens

30

20

10

10

20

20

Date: year
month
day

06

2021 2021 2021.2021 2021 2021 2021
07 07 07 07 08 08 08
29 30 30 30 05

09

Rel. number by author
in the table

1

2

3

4

5

6

[T'a37'Ta42Ta43 Ta44 Ta75Ta81 Ta99

7

Constancy and abundance

Constancy and abundance
(by: Matveyeva 1994)

Diagnostic species of the ass. Carici arctisibiricae-Hylocomietum alaskani (by

Matveyeva 1994)

Carex bigelowii subsp. arctisibirica C*
Hylocomium splendens s. 1. C
ulacomminm turgidum C
Tomentypnum nitens C
Ptilidium ciliare C
Dryas punctata C
Juncus biglmis C
Solorina saccata
Sagina intermedia
lyxobilintbia lobulata
Protopannaria pezizoides
Differential species combination
Betula nana
Vaccinium uliginosune sabsp. nricrophyllm
Cassigpe tetragona
Salix pulchra
Carex fuscidula
eldia coccinea
Arctous alpina
Pedijcnlaris capitata
Pedicularis /%Dfam'm
Pinguicnla villosa
Ledum palustre subsp. decumbens
Petasites sibiricns
Juncus triglnmis

Character species of the Carici a
Caricetalia arctisibiricae-lugentis,
Amagroxtzk latifolia
Dactylina arctica
Racomitrinm lanuginosum
Cladonia pocillum
Eriophorum vaginatum
Poa arctica
Stellaria peduncularis
RV{Jytidz'ﬂm rugosum
aleriana capitata
Saxcifraga hirculus
Parrya nudicanlis
Luzula nivalis
Erigphorum brachyanthernm
Salix glaunca
Distichinm capillacenm
Lagotis glanca sabsp. minor
Psoroma hypnorum
Nephroma expallidum
Festuca brachyphylla
Constant species
Cladonia arbuscnla
Cladonia amanrocraea
Cladonia rangiferina
Vaccininm vilis-idaea subsp. minus
Flavocetraria cucnllata
Thanmolia vermicularis
Cetraria islandica subsp. crispiformis
Cladonia gracilis subsp. elongata
Bistorta vivipara
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éﬁ/merop orus globosus
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Dicranum elongatum
Y jp/yeno/olm; mnutus
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Cetraria laevigata
Lecanora epibryon
Polytrichum strictum
Dicranum acutifolinm
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Pedicularis {aifradorica
Alectoria nigricans
Cladonia chlorophaea

3
2b
2b
2a
2b
2a
+

r

+

2a
2b
1
2a
+

e

T

B e an e alie T

R R e

e

3
2b
2b
2a
2a
+
+

r

a
2a

1
2a

Bl o ol ol o

t

+

r
r

B e e i e

cRo

2a
2a

e e e i o e e e e il o

B

oti the vicar. Pz

B N i e T W il el

C++

e e e S

oo

H,

retisibiricae—l
Carici arctisi
1

2b
2b
2b
2a
2a
2a
r

N L

cH R

R R e T

RSO

HRRRAR 4R

. [NCHNRNS]
e e NSNS

2a
2a
+

B R e e e e e

O e e S

c R

N i o e b e e S T S LSS AR e

-

2b

A e

¢ .
nguicula villosa
57; 2a 1

2a
2a
+

B e e

[a et ala

B e el

B

I e ot sl e T e SN ER S e

e Nalia)

3
2a
2b
+
2a

1

r

e .

e AT T S

BN

ylocomietea alaskani,

b

v

w

V%
Vb
Wa
w

V4
N4
11T
11"
I

Vb
Vh
Vh

iricae—Hylocomion a.
1

+ -

2a

.

B b e T I e e N e

TN

e la)

Botanica Pacifica. A journal of plant science and conservation. 2023. 12(3): 69-87



New tundra associations from the Siberian Arctic

Table 1. Continued.

Rel. number in the table 1 2 3 4 5 6 7

Ochrolechia androgyna : r r + 4 ro | IV*
Salix recurvigemmis : : + 1 1|t -
Ochrolechia frigida : : r . + 4+ 4+ |IIT| 10
Stereocanlon alpinum r : : 1 r : <[ I
Cladonia wﬁﬁﬁ’mla + + r : : < [HI) -
Bryum pseudotriguetrum + o+ . : + - | HI7
Juncus castanens + o+ o+ : : 1"
Catoscopinm nigritum + + + o+ 1"
Ditrichum gracile : -+t I
Mynrella julacea + : r -+ 1"
Orthothecium strictum + + : : + | -
Alectoria ochrolenca : r r r r I | Ir
Bryoria nitidula o+ r <ol | It
Pertusaria bryontha r + : r : : ro | I I
Gastrolychnis apetala r : ror r : s (LI
Cladonia stellaris : : r r r : - | IOIF
Cladonia sulphurina : : r : : r ¢ [IIf
Rhodiola rosea : : : : r r r | IIIf
Solorina spongiosa + r 1 : r : © [ I
Minunartia stricta r : : : r r - | IOIF
Cladonia stricta : r r r : : r | 1"

Note. Species found in 1-2 relevés with an abundance of r or + (others are indica-
ted in brackets): Asahinea chrysantha, Astragalus alpinus subsp. arcticus, Baeomyces placo-
pclyj//m, Brachythecinm salebrosum, Bryum wrightii, Calliergon gzzganlem, Cafﬂé))//z'ﬂm longicuspis,

. stellatum, Carex vaginata subsp. guasivaginata, Cerastinm beeringianum, Ceratodon purpn-
reus, Cladonia cenotea, C. cornuta, C. cyanipes, C. maxima, C. plenrota, Dicranum laevidens,
Distichinm inclinatum, Ditrichum flexicanle, Epilobinm davuricum, Equisetum arvense, Eriopho-
rum polystachion, E. triste, Entrema edwardsii, Festuca viviparoidea, Gymnomitrion corallioides,
Hedysarum hedysaroides subsp. arcticum (1), Hypnum subimponens, ]gae/m‘a asiatica, Larix si-
birica, Loeskypnum badinm, Meesia minor, Minuartia macrocarpa, Myurella tenerrima, Pedicularis
birsuta, Peltigera canina, P. didactyla, P. lencophlebia, P. malacea, P. /poﬁ/daf lon, P. rufescens, P.
scabrosa, P. venosa, Phleun alpinum, Poa alpigena, P. alpina, P. palustris, P. sublanata (1), Pohlia
cruda, P. nutans, Racomitrinm canescens, R. panschii, Salix polaris, S. reptans, Sanionia nncinata,
Saxifraga aestivalis, S cernua, S. nelsoniana, Scorpidium revolvens, Stereocanlon glareosum,
Tetraplodon mnioides, Tortella fragilis, Warnstorfia sarmentosa.

In relevés by N.V. Matveyeva in addition marked: Asahinea chrysantha, Bistorta elliptica,
Carex vaginata subsp. quasivaginata, Cerastinm beeringianum, Dicranum laevidens, D. spadicenm,
Ditrichum flexcicanle, Epilobinn davuricum, Equisetnum arvense, Eriophorum polystachion, Koe-
leria asiatica, Luznla confusa, Minnartia arctica, M. macrocarpa, Oncophorus wahlenbergii, Pedi-
cularis hirsuta, Peltigera didactyla, P. polydactylon, P. scabrosa, Pyrola rotundifolia, Salix lanata, S.
nummnlaria, S. polaris, S. reptans, Sanionia uncinata, Saxifraga nelsoniana, Tetraplodon mnioides.

GPS coordinates (WGS 84): 1—71.22517°N 92.65544°E; 2 — 71.21714°N 92.67183°E;
3 -71.21619°N 92.67828°E; 4 — 71.21389°N 92.68678°E; 5 — 70.94681°N 91.25114°E;

rochloo - alpinae—Hylocomietum  splendentis  is
heterogeneous in species composition,
which reflects differences in the habitat
conditions of the communities united in
the association.

According to the authors’ diagnoses,
the dwarf birch-sedge-lichen-moss tundra
communities of the ass. Hierochloo alpinae—
Hylocomietum ~ splendentis  ~var.  Arctagrostis
latifolia are common on gentle (1-4°),
rarely steep (20°) upper slopes of water-
shed ridges on sandy, less often loamy soils;
subass. asahinetosum chrysanthae (polygonal-
fissured dwarf-shrub-lichen-moss tundra
with soil spots) take up drained upper
parts of watershed ridges and high river
terraces; subass. empetretosum  subbolarctici
(dwarf shrub-lichen tundra) occupy well-
drained marginal part of the hilltop with
sandy substrate. The soils in communities
of all syntaxa are slightly peaty.

The analysis of Table 2 showed that
when defining syntaxa, the authors often
attached importance to ordinary tundra
species (for example, Betula nana, Vaccininm
uliginosum subsp. microphyllum, widespread
lichens) and named them as diagnostic and
differentiating for subassociations. At the
same time, certain significant species (for
example, Dryas punctata, green mosses)
were listed among “constant” or “others”

6 —70.94744°N 91.25286°E; 7 — 70.94611°N 91.25375°E.
Author: O.V. Lavrinenko.

* Character species (next to the name of the taxon): C— Carici arctisibiricae—

Hylocomietea alaskani class.

and character species of the class Lodseleurio—1 accinietea
(Alectoria ochrolenca, Hierochloé alpina, Festuca ovina, Flavocetraria
nivalis, Salix nummmnlaria) yet they have highly constant
character species of the class Carici arctisibiricae—Hylocomietea
alaskani (Carex  bigelowii  subsp. — arctisibirica, Aulacomninm
turgidune, Hylocominm splendens and Ptilidium ciliare).

Tater, two subassociations were established within the
initial association Hierochloo alpinae—Hylocomietum splendentis:
subass. asabinetosum chrysantae Khitun in Telyatnikov et al.
2021 in the southern part of the typical tundra subzone
of Gydanskii Peninsula, and subass. empetretosum subbolarctici
Khitun in Telyatnikov et al. 2021 in southern tundra sub-
zone of Tazovskii Peninsula (each with 2 variants). No ty-
pical subassociation has been established. Simultaneously,
var. Arctagrostis latifolia, described in the typical tundra sub-
zone of the Gydanskii Peninsula was assigned directly to
the association Hierochloo alpinae—Hylocomietum splendentis.

After combining all the relevés of these authors into a
common table (Table 2), we found that the association Hze-

despite determining the appearance of the
plant communities.

Comparison of communities which we
described on placors and sandy ridges on
Taymyr Peninsula with subsyntaxa of the
ass. Hierochloo alpinae—Hylocomietum splenden-
#s allowed us to revise the structure of this
association and change initial syntaxonomic
decisions.

First, we divided the ass. Hierochloo alpinae—Hylocomietnm
Splendentis into two, isolating the var. Arctagrostis latifolia with
a description of the new ass. Arctagrostio latifoliae—Caricetum
arctisibiricae. The reason for this decision is the high floristic
similarity of the communities of the var. Artagrostis latifolia
described in the typical tundra subzone of Gydanskii Penin-
sula (Telyatnikov et al. 2021a) with sedge-moss tundras on
placors on the Taymyr Peninsula (the number of common
constant species is 52, or 74%; Table 3).

Secondly, we raised the rank of Hierochloo alpinae—
Hylocomietum splendentis subass. asabinetosum chrysanthae, de-
scribed in the typical tundra subzone of Gydanskii Penin-
sula (Telyatnikov et al. 2021a), to the ass. Asabino chrysan-
thae—Salicetum  nummnlariae because of its high floristic
resemblance to dwarf shrub-lichen tundra on sandy ridges
in the southern tundra on Taymyr Peninsula (the number
of common constant species is 60, or 97 %; Table 4).

Below is a description of the new associations on
Taymyr Peninsula.
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Table 2. Continued.
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Acc. Arctagrostio latifoliae—Caricetum arctisibiricae Telyatnikov et
al. ex Lavrinenko in Lapina et Lavrinenko ass. nov. hoc loco (Table 3,
rel. 1-17; Table 5, syntaxa 9—10; Fig, 2C, D).

Lectotypus: relevé 22 (authot's number 155) in Telyatnikov et al.
2021a: Appendix 1, Table 1. In this paper, it corresponds to relevé no.
6 in Table 3. According to Art. 24a ICPN, the ass. Hierochloo alpinae—
Hylocomietum splendentis divided into two associations; communities
of the var. H. a.—H. s. Arctagrostis latifolia transferred to the rank of
the ass. Arctagrostio latifoliae—Caricetum arctisibiricae. The ass. Hierochloo
alpinae—Hylocomietum splendentis kept its former nomenclature type.

Composition. Differential species combination of the association:
grass Calamagrostis holmii and mosses Dicranum elongatum and Pleurozinm
schreberi. Constant character species of the zonal class Caric
arctisibiricae—Hyloconzietea alaskani are: herbs Arctagrostis latifolia, Carex
bigelowii subsp. arctisibirica (dom.), Pedicularis lapponica; bryophytes —
Aulacomninm turgidum, Hylocomium splendens, Ptilidium ciliare and Raco-
mitrium lannginosum, lichen Dactylina arctica and willow Salix glanca. In
vegetation cover, widespread shrubs and dwarf shrubs (Befula nana,
Empetrum subbolarcticum, Ledum palustre subsp. decumbens, Vaccinium
uliginosum subsp. microphyllum, V. vitis-idaea subsp. minor) and lichens
(Cetraria islandica subsp. crispiformis, Cladonia arbuscula, C. gracilis subsp.
elongata, C. rangiferina, Flavocetraria cucnllata, F. nivalis, Sphaerophorus
globosus, Thanmolia vermicnlaris) are common.

Based on the slight variation in the species composition of
communities, 2 variants were identified: var. #pica on the Gydanskii
Peninsula (Table 3, rel. 1-8) and var. Cassiope tetragona in Taymyr
Peninsula (Table 3, rel. 9-17). Differential species combination of
the var. Cassigpe tetragona: Cassigpe tetragona, Pedicularis capitata and
Polytrichum strictum.

Structure. Total plant cover in the communities is 100 %, not
interrupted by patches of open ground. The cover of shrubs varies
from 5 to 30 %, dwarf shrubs — from 7 to 20 %, herbs — from 20
to 70 %, mosses — from 20 to 90 %, lichens — from 10 to 70 %. The
sEatial structure is mosaic, among the continuous sedge-moss cover
shrubs (Betula nana, less often Salix pulchra or S. glanca) and dwarf
shrubs (Empetrum subbolarcticum, 1edum palustre Subsi. decumbens, Vac-
cininm uliginosum subsp. microphyllum, 1. vitis-idaea subsp. minor) grow.
The vertical structure of the communities is composed of a gense
herbaceous (mainly sedge) layer (10-15 cm high), which also includes
shrubs, and a low (up to 5 cm) dwarf shrub layer. The ground cover
is usually dominated by mosses (Awlaconnium turgidum, Ptilidium ciliare,
with less abundance — Racomitrinm lanuginosun, Dicranum elongatum and
Polytrichum strictum), while in more drained habitats lichens have higher
abundance (mainly Cladonia arbuscula and C. rangiferina).

Habitats. Sedge-moss communities occupy the gently sloped sur-
faces of watersheds. Communities of var. fpica are common on san-
dy-loamy soils in the southern part of the typical tundra of the Gy-
danskii Peninsula; communities of var. Cassiope tetragona — on light
loamy soils in the southern tundra of the Taymyr Peninsula.

Acc. Asahino chrysanthae—Salicetum nummulariae (Khitun in
Telyatnikov et al. 2021) Lapina et Lavrinenko ass. nov. (stat. nov.)
hoc loco (Table 4, rel. 1-29; Table 5, syntaxa 5-6; Fig. 2E, F)

Holot)cripus: relevé 4 (authot's number 140) in Telyatnikov et al. 2021 a:
ApRen ix 1, Table 1. In this Eaper, it corresponds to relevé 4 in Table
4. According to Art. 27d ICPN nomenclature type (holotypus) of
the association is nomenclature type of the subass. Hierochloo alpinae—
Hy/fmmz’elwﬂ Splendentis asabinetosum chrysanthae Khitun in Telyatnikov
et al. 2021.

Composition. Differential species combination of the association:
dwart shrub Salix nummunlaria, foliose lichen Asabinea chrysantha and
liverworth  Gymmnomitrion  corallivides  (preferential). Character spe-
cies of the class Loiselenrio—V accinietea and the alliance Loiseleurio—
Aretostaphylion: Alectoria ochrolenca, Arctous alpina, Flavocetraria nivalis,
Hierochloe alpina are constant. Some species — Cetraria nigricans, Cladonia
verticillata, Pogonatum  dentatum, Polytrichum ﬁz’/zferﬂm, indicate well-
drained habitats with sandy soils and established as regional character
species for the FEast European sector of the Arctic (Lavrinenko &
Lavrinenko 2020b) occure often. In the dwarf shrub layer, along with
Salix nummnlaria, other species are common: Empetrun subbolarcticum,
Ledum palustre sabsp. decumbens, Vaccininm unliginosum subsg. microphyllum
and . witis-idaea subsp. minor. The ground cover is dominated by
corticate chionophobic lichens Alectoria ochrolenca, Bryocaulon divergens,
Cetraria nigricans, Flavocetraria cuncullata, T, nivalis (dom.), Thamnolia
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Table 3. Association Arctagrostio latifoliae—Caricetum arctisibiricae in typical tundra of Gydanskii Peninsula and southern tundra

of Taymyr Peninsula

Variant typica (a) Cassiope tetragona (b)

Projective cover, %: : 0
total 100 100 100 100 100 100 100 90 :100 100 100 100 100 100 100 100 100 g
shrubs 10 15 30 30 30 10 35 20:25 10 30 20 10 15 5 15 5 =
dwarf shrubs 25 40 30 10 15 10 20 20:10 10 10 10 20 10 10 10 7 =
hetbs 30 25 30 55 15 65 20 35:70 70 40 60 50 60 50 20 50 2
bryophytes 70 80 70 70 75 65 70 35:60 30 90 40 40 30 30 30 20 <
lichens 30 35 20 30 15 20 20 30:20 50 10 50 30 70 60 70 70 =

Date: year 20172017201720172017201720172017:202120212021202120212021202120212021 ;
month 07 07 07 07 07 07 07 07:08 07 08 07 08 08 08 08 08 g
day 17 17 17 24 16 24 15 23:02 29 02 30 02 03 07 02 07 ISi

Locality GGG gGiTT T T TTTTT g

Relevé nr: by author o O [5 o ﬂ L g lt‘ 8\3 3 :t' l? F\r % g % “

vé nr: ;
y au T E=2e 8w R SRR ERE
in the table 1 2 3 4 5 6 7 8:9 10 11 12 13 14 15 16 17| a ass.
Differential species combination of the ass. Arcta%mstio latifoliae—Caricetum arctisibiricae
Dicranum elongatum 2b 2b 322 3 3 4+i1 4+ + 22 1 + 2a 1 1 [VPVI[V®
Calamagrostis holmii 1 - + 2b 1 2a 1 1 S - 4+ + ¢ ¢ - | VU IV
Plenrozinm schreberi + + 1 + 1 1 - - r S i § AVAS I D0
Differential species combination of the var. Cassiope tetragona
Cassiope tetragona o T + 2a + + r 1 + 1 *IIT:
Polytrichum strictum 1+ 1 1 1 + 1 + + VI
Pedicnlaris capitata oo 0 - - e - : r r + ot ot 1l I
Charactet species of the Carici arctisibiricae—Hylocomietea alaskani, the Caricetalia arctisibiricae-lugentis, and the Carici
arctisibiricae—Hylocomion alaskani
Carex bigelowii subsp. arctisibirica 2b 2b 2a 2b 2a 3 22 +:4 5 3 4 3 4 3 2b 3 |VR:VIVP
Aunlaconminm turgidum + 2b 2a 2a 2a 2a 2a - 2b 2a 4 2b 2b 3 + 2a + |VRIVEIVE
Prilidinm ciliare 2a 24 22 + + + 2b +:i2b 2b 2b 1 2a + 1 2a 1 |[V'iVR2|V!
Dactylina arctica 2.1 1 1 - 1 1 2a:4+ + - + + + + + ¢ |[ViV]V
Arctagrostis /af?’a/izz + 1 1 + 1 2 1 -1 + + 1 + + + ¢ + |VEVIV
Hylocominm splendens s. 1. 1 22 + 2 - + - 2a:+ + 1 + - + + - 4 |[IVEIVI(IV!
Salix glauca © o+ 22 + 4+ 4+ 22 +i - 4+ 1 + + - - - - VUV’
Racomitrinm lannginosum 2.1 22 - - + + 1:4+ ¢ - ¢ + r 1 + 1[IVEV|IV*
Erigphorum vaginatum + - - 1 1 2+ i 4+ - - - 4+ o ¢ |TIVIN|IIT
Pedijcularis lapponica o+ + R L S roor ro (I TVe(III"
Stellaria peduncularis + : + i - roo St I T
Tomentypnum nitens : il + -+ I T
Constant species
Betula nana 2.2b 2b 3 3 2a 3 2bi2a 2a 2b 2b 22 22 1 1 1 |VPiVvRIVE
Cladonia arbuscnla -1 1 2a - 2b - 2ai1 2a 2a 2b 2a 2b 2b 3 3 [[VRV*IVy=
Cladonia rangiferina 2.+ - 1 1 1 22 - i1 2b 2a 2b 1 2b 2b 3 3 |IViV*IV™
Flavocetraria_ cuenilata 2a 22 22 2a + 2a 2a 2a:+ 1 + 1 1 1 + + + [V2V|V!
Vaccininm vitis-ideaa subsp. minus - 2b 2 2 22 2a + 2ai+ + + 4+ + ¢ 1 + 1 |V2V |V
Cetraria islandica subsp. mgﬁbz'formix 221 22 - 1 1 22 1i4+ + + + + + + + + [ViV|V
Ledum palustre subsp. decumbens 2b 2b 2b - 1 4+ 2b 2ai1 1 2a + 1 + 1 2a + [V*V'V!
Vaccininm uliginosum subsp. microphyllum 2.1 1 - + + 22 +:i2a 1 1 1 2a 22 + + 1 ([IV:VV
Thamnolia vermicularis 2.1 22 22 1 22 1 22:1 1 - 1 1 4+ 1 1 1|V2VV!
Cladonia gracilis subsp. elongata + 1 22 1 - - 1 -:1 1 1 22 1 22 1 1 + [IVEV'|V
S /ﬂaempform globosus 1 26 1 1 1 22 1 2a:ir + - + - - + + +|V2IVHV!
lavocelraria nivalis T 1t 1 - 1 - 1 2a:r r ror ot o r ot r |[IVEVIV'
Empetrum subbolarcticum 1+ 1 1 - 4+ 1 1:4+ + + 1 + + 4+ ¢ |[VIVT|VT
L(Yjp enolobus minutns + + £ + + + + -1+ + + 1 4+ + 1 1 +|VOVV
ladonia uncialis 1 1 2 22 - 1 - i1 + - + 4+ 1 1 + +|[IVLEV" IV
Cetraria laevigata 2.1 + -~ - - - i+ 4+ + 1 1 1 4+ + + [II':VIV!
Cladonia amanrocraea - 11t - -1 -+ i1 22 1 + 1 22 + 1 + |II':iV'|IV!
Bryocanlon divergens 1 221 1 1 1 + 2ai- - +« - ¢ + ¢ ¢ - |VUIOIV
ectoria ochrolenca 11t 1 - 1 1 1 2a;- r + ot r ot r |VUIVIV'
Alectoria nigricans T 1 - 1t 1 1 - 1:-: oo+ o+ [IVHIIFIVY
Salix pulchra + + + - + - - - i22 + 22 1 - 1 1 2a + |OI* V! |IV!
Dicranum laevidens 22 2a 2b 22 3 2a - - .+ o 22+ - [IVAEIITIIR
Ochrolechia frigida + + 1 + 1 + 1 - tooc o - VT IIT
Cladonia coccifera + + - - 4+ + -+ o oor o |IVE LTI
Hierochloé alpina o 2a + - - 11 t ot ot - - - [HIM I |IHF
Bistorta vivipara D A S S i S GRN S I G AVAR DU 0 o
Cladonia mjfwmta + -+ + + - T -+ + - + + - |IIMOrur
Bryoria nitidula [ . =+ I oo+ -+ o [T IO
ladonia chlorophaea 11 - 1 1 1 + oo - [IVRID|IOF
Cladonia stellaris T - -1 1 - + -+ -t ot + 4 |II"IVHII
Pedicularis labradorica o+ e rotr ot r + ¢ ¢ [IIFIVOIIT
Polytrichum hyperboreum 2a 22 - - 2a 2a 3 2a : : R A B B U 6
Pobytrichum juniperinum + - 2a 2 2b - - 111> ik
Other species
Cladonia pleurota S e R L SN B O G 0 Gl U
Arctous alpina C - .-+ : ror - [P Ir
Tofieldia coccinea + - : R A S Coor + | I" P 107 | ITF
Sanionia uncinata + - : S : + [II7: I T I1F
Peltigera polydactylon o : L S r + R 1
Poa alpigena + + o+ : S : -t - II0
Asabinea chrysantha 2b - 1 : 1 - : - I I
Luzula confusa -+ + : -+ : - I I
Cetrariella delisei + - + + - : : A
Poblia nutans I + + I I I
Alopecurns alpinus O : : : MR
Salix nummilaria + : 2a + I 1 1

Note. Species found in 1-2 relevés with an abundance of r or + (others are indicated in brackets): Armeria maritima, Aulacomninm palustre,
itrichum
Slexcicanle, Dryas octopetala, D. punctata, Equisetum arvense, Erigphorum polystachion (2a), Festuca brachyphylla, F. ovina, Gymmnomitrion corallioides,
Orthocanlis binsteadiz, Pedicnlaris birsuta, Peltigera aphthosa, P. didactyla, Pertusaria dactylina, Pogonatum dentatum, Salix phylicifolia, Sphagnum capillifolinm

Carex aquatilis subsp. stans, C. vaginata subsp. guasivaginata, Ceratodon pu

(1), Stereocaulon alpinum, Tanacetum bipinnatum,

risetum spicatum.

rpureus, Cladonia cornuta, C. sul,

7
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Table 3. Continued.

GPS coordinates on Ta t Peninsula

(WGS 84) (N, E): 9 —71.21861, 92.654806; 10 — 71.22033, 92.65081; 11 — 71.21711, 92.66714; 12

—71.22153, 92.64678,; 133111711.21853, 92.65181; 14 — 71.21842, 92.65569; 15 — 70.94956, 91.3075; 16 — 71.22222, 92.64542; 17 — 70.94942,

91.30900.

Locality: G — Gydanskii Peninsula, Tanama River basin, Parisento Lake area; T — Taymyr Peninsula, Dudypta River basin.
Authors: 1-8 — O.V. Khitun (in Telyatnikov et al. 2021a); 9-17 — O.V. Lavrinenko.

* — nomenclatural type (lectotypus hoc loco): rel. no. 6 (author’s no. — 155), Gydanskii Peninsula, Parisento Lake area, 24.07.2017, author —

O.V. Khitun.

vermicularis, Sphaerophorus globosus, less often by noncorticate
chionophilic Cladonia arbuscula w C. rangiferina. Based on a
slight variation in the species composition of communities,
2 variants were identified: var. %/pz'm on the Gydanskii Pe-
ninsula (Table 4, rel. 1-14) and var. Cassiope ftetragona on
Taymyr Peninsula (Table 4, rel. 15-29). Differential species
combination of the var. Cassiope tetragona: Cassiope tetragona,
Pedicnlaris capitata, Bryoria nitidula, Cladonia gracilis subsp.
elongata, Stereocanton alpinum.

Structure. Total plant cover in the communities is 60—
100 %. Due to overgrazing by wild reindeer, the vegetation
is often interrupted by patches of sand, either bare or co-
vered with criopto amous crusts. The cover of shrubs varies
from <1 to 6 %, dwarf shrubs —20-50 %, herbs — <1-30 %,
mosses — 1-40 %, lichens — 10-80 %, crusts of Gymnomitrion
corallioides — <1-50 %. The microrelief is often formed by
large polygons (5-7 m in diameter) surrounded by shallow
narrow cracks, in which dwarf shrubs grow abundantly.
The horizontal structure on the surface of the polygons
is mosaic; the vertical structure is not pronounced, since
the layers are close together while the height of the plant
turf is less than 10 cm. In communities undisturbed by
grazing, lichens predominate (60-80 % coveragf}g. Mosses
Aulacomninm  turgidum, Dicranum  elongatum, — Polytrichum
hyperborenm) are scarcely abundant and interspersed in lichen
round cover. Among dwarf shrubs (20-30 % coverage),

mpetrum subbolarcticum and Salixc nummmnlaria predominate.
In communities disturbed by overgrazing, the vegetation
cover is interrupted by patches of sand f(ZO—SO cm in
diameter). Their surface in the later stages of succession is

completely covered by crusts of Gymnomitrion corallioides and
mosses Racomitrinm lanuginosum, Polytrichum pilifernm, Pogona-
tum dentatum. Theapatches form when reindeer forage during
the winter: they dig holes in the snow and eat edible plants
and lichens, while the rest of the vegetation freezes. Lichens
(Cetraria nigricans, Cladonia verticillata, Sphaergphorus globosus)
grow around the patches. In overgrazed communities,
the total coverage of lichens is low — 10—40 %, but dwarf
shrubs coverage increases and reaches 50 %.

Habitats. Dwarf shrub-lichen communities of this associa-
tion occupy the most elevated elements of the mesorelief
— slightly convex tops of sandy hills and ridges, slightly
inclined sandy terraces. Soils are podburs.

DISCUSSION

The class Loiselenrio—) accinietea was initially described
for communities of tundra scrub and relict alpine acido-
philous dwarf-shrub mountain heaths of Europe (Hastern
Alps). Later, the geography of research expanded beyond
the mountainous tundra. Since there were no other higher
ranked syntaxa for shrub and dwarf shrub types of vegeta-
tion, the researchers started placing these communities of
the plain tundra of Eurasia and North America in this class
as well, based on a large proportion of arctic and arctoalpine
species (Ermakov 2012, Mucina et al. 2016).

Figure 2 Photos of the major vegetation types in the study area: A, B — communities of the ass. Carici arctisibiricae—Hylocomietum alaskani vicar.
Pinguicnla villosa with a regular-cyclic hotizontal structure on placors in the middle reaches of the Dudypta River: A — the area at the mouth
of the Bataika River, B — area at the mouth of the Kystyktah River; C, D — communities of the ass. Arctagrostio latifoliae—Caricetum arctisibiricae
with continuous cover and mosaic horizontal structure on placors in the middle reaches of the Dudypta River: C — the area at the mouth of
the Bataika River, D — area at the mouth of the Kystyktah River; E, F — communities of the ass. Asabino chrysanthae—Salicetum nummmunlariae with
large-polygonal relief on sandy ridges in the middle reaches of the Dudypta River: E — the area at the mouth of the Bataika River, F — area
at the mouth of the Kystyktah River
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New tundra associations from the Siberian Arctic

Table 5. Synoptic table of associations of zonal and lichen-dominated vegetation from

different sectors of the Arctic

Class Loiseleurio procumbentis— Cayici arctisibiricae—
‘accinietea Hylocomietea alaskani
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8 3§ s 3§
Locality S S |KolEET|G T |Taz G| G T |T T|G
Subzone ~ —|st LL|rr st{sT rr|TT ST|ST TT|TT
Authors N D/K L|T L|T T|T LM M|T
Number of relevés - — |12 58|14 15|14 10| 8 9| 6 36|17
Syntaxon number 1 2|3 4|5 6|7 89 10|11 12|13
Differential species combination g 1 wrio—Diapensietum
Loiselenria procumbens LV VeVt 1T | |
Diapensia lapponica LV 12 JI Ve J1+

Differential species combination of the assl. Asahin

Asahinea chrysantha

IIZu

Ir

Differential species combination of the subass. Hierochloo alpinae-Hylocomietum
splendentis empetretosum subbolarctici

Calamagrostis neglecta
Aconggonon ochreatum

Differential species combination of the ass

Minnartia macrocarpa
Llgydia serotina S.

Differential species combination
Calamagrostis holmii
Dicranum laevidens
Plenrozinm schreberi

Differential species combination
Astragalus alpinus subsp. arcticus
Luzula tundricola CI

Character species of the class Loisele

Loiseleurio-Arctostaphylion
Arctous alpina
Flavocetraria nivalis
Alectoria ochrolenca
Gymmomitrion corallioides
Tereocanlon paschale
Hierochloé alpina

Regional character species of the

Pobytrichum pilifernm
Celraria aculeata
Solorina crocea

Salixc nummularia
Cetraria nigricans
Pertusaria panyrga
Pertusaria dactylina
Pogonatum dentatum
Cladonia verticillata
Cladonia pyxidata

Character species of the class Caric
Caricetalia arctisibiricae-lugentis a

Carex bigelowii subsp. arctisibirica
Ptilidiunt ciliare

Aulaconminm turgidum
Hylocominm splendens s. 1.

Dryas punctata

Parrya nudicanlis

Abrctagrostis latifolia

Poa arctica

Rhbytidinm rugosum

brysanthae—Salicetum nummulariae

s
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| N I | | |
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Matveyeva (1994, 1998)
suggested that a new class
of vegetation should be de-
scribed for communities of
placor habitats in the plain
tundra. Lavrinenko & Lavri-
nenko (2018) show that Soviet
geobotanists, who described
such communities in the East
European tundra, attributed
them to the moss vegetation
type (Andreev 1932, Bogda-
nowskaya-Guihéneuf 1938,
Smirnova 1938, Dedov 1940,
1950).
phytes dominate in zonal com-

Aleksandrova Bryo-
munities, determine their ap-
pearance and create the basis
for flowering plants. The new
class  Carici  arctisibiricae—Hylo-
comietea alaskani is described
for zonal vegetation (Matve-
yeva & Lavrinenko 2023). Its
hierarchical structure includes
3 orders and 6 alliances.

The description of the zo-
nal class made it possible to
more clearly limit the descrip-
tion and habitats of the class
shrub
and ericoid dwarf shrub com-

Loiseleurio—V accinietea:

munities with the dominance
of arctic, arctoalpine and sub-
arctic species in the mountain-
tundra belt and in the typical
and southern tundra subzones
on light acidic soils (sands, san-
dy loams, gravelly soils) (Mat-
veyeva & Lavrinenko 2021).
Telyatnikov et al. (2019a,
b), while not sharing the con-
cept of a zonal class or being
cautious about it, placed ve-
getation with ericoid dwarf
shrubs described in different
habitats (on loamy and sandy
soils) into the class Ioisele-
urio—V accinietea.  Thus,  they
united spotted dwarf shrub-
lichen-moss communities on
sandy-loamy soils and dwarf
shrub-lichen communities on
sandy soils on Gydanskii and
Tazovskii
association,

Peninsulas in one
Hierochloo  alpi-
nae—Hylocomietum  splendentis. In
total, 2 subassociations and 3
variants were described within
it. However, association turned

81



Lapina & Lavrinenko

Table 5. Continued.

Syntaxon number 1 2|3 4|5 67 89 10|11 12|13
Bistorta elliptica I* I v+ .. THr
Saxifraga nelsoniana . LI I S A

omentypnum nitens S P L PO B VA Vol BV
Stellaria peduncularis I | I vt vep v
Valeriana capitata P S U S 0 L U D VA VA IV
Salix glanca D A T S 0 G VA 00 G DU D 0 D
Pedicularis lapponica A T G Dot oTvelve L
Eriophorum vaginatum m .| I It 1ot ve I .
]{tmﬁ;fx bz('g/ztm’x/ LI T . I\\//i \\g i
Saxifraga birculus . . . ‘
iﬂgotjxél_am/q subsp. minor ! III\I; I\\]/1+ }ﬁ
uila nivalis . :
M %wtz's asiatica . I" AN YA
ephroma expallidum . . - v v
Distichium capillaceum 1 . - v
Salix reptans . N G o vtIr
Festuca brachyphylla . . ) S A
Ditrichum flexicanle " I T I v I
Salix lanata e T L . T v
C?a;act(*]r species of the alliance Salici polgris—Hylocomion alaﬁkaﬁz’z N
alix polaris T N oV v
A/ypefﬂrm alpinus . = ot .| . IVHIV!
Sanionia uncinata . IS IS G B I A AN DA
Cerastinm beeringianum . A P I A A
Saxifraga cernna . I* I vl

Same species for syntaxa in Taymyr
sz{ﬂ?pe tetragona . . . R A A R
Tofteldia coccinea . I verm o 1 ey vep o
Pédicutaris capitata . B 0 O O 00 G IV I I
Salisc pulchra A Lt ot i v vt | oo | o

Constant species on patches of bare ground
Cladonia fo:i//ﬂm CH . . . L VeI
Psoroma hypnorum CH I r 1 Lol vt
Sagina intermedia . . L[ HIE IVE
Iéetaxilex yi@éﬂ'/m.r . I\I[I+r I

arex fuscidula . .
Pinguicnla villosa L IVe

olorina saccata S IVE I
Eriophorum brachyantherum CH Lot 1| It
Juncus triglumis S| I .
Juncus castanens RIS
Catoscopinm nigritum LI
Orthothecium strictum LI
Solorina spongiosa LI
Myxcobilimbia lobulata R D 0 G Ve
Epilobium davuricum B T LIV

Constant species of lll}rpoarctic dwarf shrubs in the Loiseleurio procumbentis—Vaccinietea,

Carici arctisibiricae—Hylocomietea alaskani
Empetrum hermaphroditiim Vv v R ]
Empetrum subbolarcticum PO DU B YA VAol VA § Gl U VAR VAR B A VAR I
Vaccininm vitis-idaea subsp. minns  |II' IV [IIT V! | VI IVH IV V2| V2 VF VS T I
Vaccininm uliginosum sabsp. microphyllupalV'> TIL [T IVHIIVE VE LIV VEITVE VEIvE ] T

Constant species in syntaxa
Betula nana D00 G A VAL AR A VAR B\l AT VA Vo] INVACH Vol I\ VAN Gl B
Oy RN

ladonia_arbiscula . o\
Thamnolia vermicularis T IO | IV VO V2 VIO IVH V2 VEIVE VEEVE
Flavocetraria cuenllata ot 1 Y G VA B A RS VAR IS A A Al
Cladonia rangiferina (incl. C. stygrig) — [II" 11 1T V' VI IVE | IVE V2 Ve I | 1T
Cladonia nncialis VoIV VoIV O ot 10 [IVE VTV It | T
Alectoria nigricans vt IV [+t vV ve o 1o (vt ooe| ve ot | 1
Bryocaulon divergens o Or (st ve v veme vt ove e e 1| 1t
Sphaerophorus globosus J VATV B S VA VA 1 A I G A A A VAR 1 S N O
Cﬁaﬁom_ﬂ gmvg'[z% subsp. elongata %51 %} I \\7; IIIII*I \‘7; IIIII++ 1%12“ R]fl }/I'l Q]f* V! 11111*1
ladonia coccifera ’ . B} ‘ Trve
o il SR R R
ladonia amanrocraea .
R o i Y
comitrinm lanuginosum . 2 11" . *
Luzula m}/gﬂtm “ . VA B AVAR 0 G D VAR VAR I § S . vt ar
%e/mg am/tre SLblep. decumbens . . II\\/Q I\(;j I\\];* II\\/]; 11122a I VZZ‘ V! II\\]; g
olytrichum hyperborenm . . T Ve v "o
B J/ﬂﬂﬂ ﬂiiidityfl . Lo IvVHImre vt mrt| It ore| I i | or
Dzzdo;zz’a subfurcata . I I%I+ R/[: II\I]r II1 rin I\I]Il+ I\I]I+ HVI+ v i
actylina arctica ) . * I Ve
Cetraria ericetorum VAU I8 § S IO IR IR P
5 hlia s 111Hl' m e IIF R G I G 1 (I G | R B I
ohlia nittans - . . I SOOI I
Dicranum fuscescens == .. . I L. .
g/memp_bom: [;’agi/iy . }7\;’ A .
tropis sordida A . .
Ochrolechia androgyna P I VA IR 0 Gl . % .
Cladonia bellidiflora R O O I AV ol . .
Cetrariella delisei S I S 05 il I S B I Gl U B O I
Festuea ovina ' I |10 1| 1 1+ | veoImt| ot 1T
Pa%/m'[bum Juniperinum B0 C U O 0 G Y/ Sl I § G 1 00 GO (AU
Sphenolobus minntus P P 0 G YA 0 00 S VAR VAR B VA § G I
Huperzia arctica O TS 0 G G § A IO B &
Stereocanton alpinum AU U 0 VR %0 1§ GO § G N S 0 G A VA
Cladonia stellaris ™= + | 17 I | I [ Ir' vemur . .
Cladonia chlorophaea . . Lo I | II | art v I | 1Ve
82

out to be heterogeneous: a
table analysis of all published
geobotanical relevés showed
that subordinate syntaxa differ
greatly in floristic composition
and belong to different classes
of vegetation.

We described the new ass.
Asabino  chrysanthae—Salicetum
nummulariae in the class Ioi-
seleurio—V accinietea where the
dwarf shrub-lichen tundra do-
minated by corticate lichens
nivalis),
occupying the most elevated

(mainly  Flavocetraria
wind-blown and well-drained
sandy areas of watersheds,
was placed. Differential spe-
cies combination of this asso-
ciation partially coincides with
the ass. Loiseleurio—Diapensietunm
(Fries 1913) Nordhagen 1943
from the same class, distribu-
ted in the mountains of Scan-
dinavia (subass. fypicum) and in
the plains of Fast European
tundra (subass. salicetosum num-
mulariae Koroleva 2000). In all
these syntaxa, character species
of the class and the alliance
Loiselenrio—Arctostaphylion  are
present with high constancy,
as well as Salix nummularia and
Gymnomitrion corallioides. Chio-
Alectoria
Flavocetraria  nivalis

nophobic  lichens
ochrolenca,
dominate in the ground cover;
Bryocanlon  divergens,  Cladonia
arbuscula, Flavocetraria cucullata
occur with high constancy
(Table 5). There are floristic
differences between the ass.
Loiselenrio—Diapensietunz  and
new ass. Asahino chrysanthae—S a-
licetum nummulariae: in the latter
there are no dwarf shrubs
with  amphioceanic  areal
(Diapensia lapponica and Ioise-
lenria procumbens), and on the
contrary, the lichen Asabinea
chrysantha is constantly present.

We placed the ass. Hierochloo
alpinae—Hylocomietum  splendentis
subass. #ypicum (autonym, Art.
24a ICPN) in the class Carici
arctisibiricae—Hylocomietea alaska-
ni, despite the fact that in the
syntaxonomic space it occu-
pies an intermediate position

Botanica Pacifica. A journal of plant science and conservation. 2023. 12(3): 69-87



Table 5. Continued.

New tundra associations from the Siberian Arctic

nenko 2021 (Alopecurus alpinus,

Salixc polaris, Sanionia uncinata)

Syntaxon number 1 2|3 4|5 6(7 8|9 10|11 12|13 bsent i the Hicroohi
Cetraria laevigata | e 1[I Ve[ ve I absent ot rarc i the Hzeromioo
Equisetum arvense subsp. boreale o1 . 1 ort vy I L v alpinae—Hylocomietunm  splendentis
Pedicutaris hirsuta .| T ITToart I I 1| b .

Pog aipigena i I ; I P LU \I; 11‘;] H: subass. Jpucum.
olytrichum strictum . . . * At th i h
Pecdicularis fabradrica Co S TR O O I . B AV Mt the same dme, charactet
Bistorta vivipara .o I I Ve Ve Vv species of the class Lozselenrio—
%ﬁ%ﬁgiﬂ é‘lg@/m Il %r o HIl 1\]1/[ %1 N Vaccinietea, such as Hierochloé
canora epibryon . N N AN A Ipina, Alectoria ochrolenca, Flavo-
Dizmnﬂmlzmgﬁ/zﬁm It INENE | vt . . aip ﬂ,’ 'e . “ e' G L
Oncaphorus deimetrii . . B A cetraria nivalis and Salix numnin-
Pertusaria bryontha I v* 3 :
Gastro /WW? apetala e v+ laria, are present. According Fo
Salix recurvigemmis . the results of cluster analysis,
Rhodiola rosea 11T . )
%‘”ﬁb”{” gracile IIIIII+ the ass. Hierochloo — alpinae—
inuartia stricta . ’ ; ;
Mynrella julacea : i Hylocomietum splendentis subgss.
adonia stricta I .| HIf . typicum  was  grouped  with
Cladonia sulphurina . 11 | I . .
112%”,” /m‘wdamqm_«gﬂm i IIIII{ . III+ other associations of the class
edicnlaris interioroides . 5 . N ! * 17 1 7h7171 /
Dicransom spadisenm I+ ol o wlm Carici pizrft‘z,rzbzma@—@//womzetm
Peltigera didactyla . L. I oo o alaskani (Fig, 3, syntaxa 8—10).
Peltigera canina T I G B A C .. oned b
Eutrema edwardsii . Ir v+ ommunities assigned by

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

Character species (next to the name of the taxon): LV — Loiseleurio procumbentis—Vaccinietea
class; Cl — Caricetalia arctisibiricae-lugentis order; alliance: SH — Salici polaris—Hylocomion

alaskani, CH — Carici arctisibiricae—Hylocomion alaskani.

Locality: EET — East European tundra, G — Gydanskii Peninsula, Kol — Kola Peninsula, S —

Scandinavia, T — Taymyr Peninsula, Taz — Tazovskii Peninsula.

Subzone: TT — typical tundra, ST — southern tundra.

Authors: D — Dierflen (1996); K — Koroleva (20006); L. — Lavrinenko (2020b and this
Matveyeva (1994); N — Nordhagen (1943); T — Telyatnikov et al. (2019a, 2021a, 2021

between the zonal class and the class Lodselenrio—1 accinietea
(Figs 3, 4) and it contains character species of both classes
(Table 5, syntaxon 8).

We compared this association to zonal communities of
the ass. Lugulo tundricolae—Hylocomietum splendentis Telyatnikov,
Troeva, Ermokhina et Pristyazhnyuk 2019, described on
loams in the same area of the Gydanskii Peninsula (Table
5, syntaxon 13). Some character species of higher units of
the class Carici arctisibiricae—Hylocomietea alaskani (Lagotis glanca
subsp. minor, Luzula nivalis, Myosotis asiatica, Nephroma expal-
lidum, Salix lanata, Saxifraga birculus, Stellaria peduncularis, To-
mentypnum nitens, Valeriana capitata), including species of the
alliance Salici polaris—Hylocomion alaskani Matveyeva et Lavri-
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Figure 3 The similarity of syntaxa of zonal and lichen-dominated
vegetation from different sectors of the Arctic established by the
complete-linkage clustering (Squared Euclidean distances) (the numbers
correspond to the numbers of syntaxa in Table 5): 1, 2 — Loiselenrio—
Diapensietum  subass.  typicuns; 3, 4 — Loiselenrio—Diapensietum  subass.
salicetosum nummnlariae; 5 — Asabino chrysanthae—Salicetum nummnlariae var.
typica; 6 — Asahino chrysanthae—Salicetum nummulariae var. Cassiope tetragona; 7
— Hierochloo alpinae—Hylocomietnm splendentis subass. empetretosum subholarctict;
8 — Hierochloo alpinae—Hylocomietum splendentis subass. typicunr; 9 — Arctagrostio ]
latifoliae—Caricetum arctisibiricae var. typicay 10 — Arctagrostio latifoliae—Caricetum
arctisibiricae var. Cassiope tetragona; 11 — Carici arctisibiricae—Hylocomietnm
alaskani vicar. Pingnicunla villosa; 12 — Carici arctisibiricae—Hylocomietum alaskani

vicar. yypicuns; 13 — Luzulo tundricolae—Hylocomietum splendentis
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the authors to the ass. Hierochloo
alpinae—Hylocomietum  splendentis
subass. empetretosum subbolarctici
are the most psammophytic
among the described subsyn-
taxa of association. They lack
or rary species of typical sub-
association, namely Alogpecurus
alpinus, Dactylina arctica, Dryas
punctata, Hylocominm  splendens
s. L, Minnartia  macrocarpa,
Parrya nudicantis, Ptilidium ciliare, Rhytidinm rugosum, Saxifraga
nelsoniana, and, on the contrary, dwarf shrubs Arctous alpi-

E)apcr) ;M-

na, Empetrum  subbolarcticum, Salix nummularia and lichens
Alectoria ochrolenca, Flavocetraria cucullata have high constancy
and sometimes abundance (Table 5, syntaxon 7). According
to the results of cluster analysis, the subassociation was
grouped into one cluster with other syntaxa of the class
Loiseleurio—1 accinietea, and not with the Hierochloo alpinae—
Hylocomietum splendentis subass. typicum. Therefore, it is not
clear whether the subass. empetretosum subholarctici belongs to
the association Hierochloo alpinae—Hylocomietum splendentis.
The new ass. Arctagrostio latifoliae—Caricetum arctisibiricae
unites sedge (Carex bigelowii subsp. arctisibirica)—moss
communities on light loamy soils. We assigned it to the
class Carici arctisibiricae—Hyloconietea alaskani based on the
character species of higher syntaxa of the zonal class

13°

e 8.
7.
Ld
3 5'6.9 Lo 12°
11°

Axis 1
Figure 4 The DCA ordination of the syntaxa (the numbers
correspond to those in Fig. 3)
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and the results of cluster analysis (Fig. 3). Telyatnikov et
al. (2021a) rightly note that communities of var. Arectagrostis
latifolia (included in the ass. Arctagrostio latifoliae—Caricetum
arctisibiricae) "take the place of zonal tundras in the landscape
and differ from them in greater drainage and lower humidity
due to the predominance of sandy substrates”" (P. 11). We
believe that this association is an edaphic variant of the
zonal communities.

The results of DCA analysis confirm our decisions
(Fig. 4). On the x-axis, communities are clearly located from
the ass. Loiselenrio—Diapensietum on sandy soils, up to the ass.
Carici arctisibiricae—Hylocomietum alaskani and Luzulo tundri-
colae—Hylocomietum splendentis on loams and axis represents
the granulometric composition of soils and resulting habitat
conditions that determines the difference between the plant
communities. The factor related to the y-axis is less obvious;
most likely, it is the position of the syntaxa on longitudional
gradient. Communities on the Gydanskii Peninsula and
Taymyr occupy the marginal positions along the y-axis.

Prodromus of tundra communities from
the western and central sectors of the
Siberian Arctic

Class
Otrder
Alliance
Association
Subassociation
Variant

Carici arctisibiricae—Hylocomietea alaskani Matveyeva
et Lavrinenko 2023

Caricetalia arctisibiricae—lugentis Matveyeva et
Lavrinenko 2023

Carici arctisibiricae—Hylocomion alaskani
Matveyeva et Lavrinenko 2023

Arctagrostio latifoliae—Caricetum arctisibiricae
Telyatnikov et al. ex Lavrinenko in Lapina et
Lavrinenko ass. nov. hoc loco

typicum
typica
Cassiope tetragona

Carici arctisibiricae—Hylocomietum alaskani
Matveyeva 1994

vicar. Pinguicula villosa

Hierochloo q[{pinae—Hylocomietum splendentis
”ngllygatmkov, roeva, Ermokhina et Pristyazhnyuk

typicum
Luzulo tundricolae—Hylocomietum splendentis
”ngllygatnikov, Troeva, Ermokhina et Pristyazhnyuk

Loiseleurio grocumbentis—Vaccinietea Eggler ex
Schubert 1960

1D9e5$_cl'hampsio flexuosae—Vaccinietalia myrtilli Dahl

1L9041éeleurio—Arctostaphylion Kalliola ex Nordhagen

Asaln'noVc/)?sant/_me—Salicetum nummulariae
Khitun in Telyatnikov et al. 2021) Lapina et
avrinenko ass. nov. (stat. nov.) hoc loco
typicum
typica
Cassiope tetragona

? Hierochloo alpinae—Hylocomietum splendentis
”ngllygatnikow Troeva, Ermokhina et Pristyazhnyuk

empetretosum subholarctici Khitun in
Telyatnikov et al. 2021

CONCLUSION

In this paper, we consider new data on the vegetation of
the southern tundra subzone on the Taymyr Peninsula along
with already published data on the typical and southern
tundra subzones of the Gydanskii and Tazovskii peninsulas.

Zonal vegetation of the class Carici arctisibiricae—Hyloco-
mietea alaskani in the southern tundras of Taymyr Peninsula
is represented by dwarf shrub-sedge-moss communities of
the ass. Carici arctisibiricae—Hyloconietum alaskani vicar. Pinguicnla
villosa with regular-cyclic spatial structure (patches — rims —
troughs). In the typical tundra subzone on the Gydanskii Pe-
ninsula communities on placors with loamy soils belong to
the ass. Luzulo tundricolae—Hylocomietum splendentis. The spatial
structure of this association in the original source (Telyatni-
kov et al. 2019a) is pootly desctibed; the diagnosis does not
clearly state that there are patches of bare ground in the com-
munities, one can only understand it from the remarks. Based
on the results of cluster analysis, we placed the ass. Hierochloo
alpinae—Hylocomietum splendentis subass. typicum into the zonal
class. In terms of species composition and habitat conditions,
it occupies an intermediate position between the classes Carici
arctisibiricae—Hylocomietea alaskani and Loiselenrio—) accinietea.

Sedge-moss communities with continuous plant
cover, composed of Carex bigelowii subsp. arctisibirica,
Arctagrostis  latifolia, Calamagrostis  holmii and mesophilic
mosses Aulacomninm turgidum, Hylocomium splendens, Dicranum
elongatum, D. laevidens, Ptilidium ciliare on Taymyr and the Gy-
danskii Peninsulas are combined into a new association
Abrctagrostio latifoliae—Caricetum arctisibiricae. These commu-
nities also occupy placors, but with lighter sandy loamy
soils than ass. Carici arctisibiricae—Hylocomietum alaskani vicar.
Pinguicnla villosa.

We placed the dwarf shrub-lichen communities
with Flavocetraria nivalis and other chionophobic lichens
of Taymyr and Gydanskii peninsulas into the new ass.
Asabino  chrysanthae—Salicetuns - nummnlariae in  the class
Loiselenrio—V accinietea. They occupy windblown habitats
on the highest ridges with well-drained sandy soils and
little snow accumulation. Due to the availability of lichens
in winter, these communities are often disturbed by wild
reindeer grazing. However, it does not affect the floristic
composition, but only leads to a decrease in the abundance
of forage lichens.

We also placed the communities described by Telyatni-
kov with coauthors as the ass. Hierochloo alpinae—Hylocomietum
splendentis subass. empetretosum subbolarctici (Telyatnikov et
al. 2021b) into the class Loiseleurio—V accinietea. This is the
most psammophytic variant of dwarf shrub-lichen tundra
in well-drained habitats. At present, there are not enough
data to describe them as an independent association or to
attribute them to an already existing syntaxon in the class
Loiselenrio—1 accinietea.

The vegetation on Taymyr Peninsula differs from the
Gydanskii Peninsula due to the constancy of some plant
species (Cassiope tetragona, Pedicularis capitata, Tofieldia coccinea).
Based on this, we described typical variants of the asso-
ciations _Arctagrostio  latifoliae—Caricetum — arctisibiricae  and
Asabino chrysanthae—Salicetum nummulariae for the Gydanskii
Peninsula, and var. Cassiope tetragona for Taymyr.
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