VEGETATION OF THE TAREYA (WESTERN TAYMYR): FORTY YEARS LATER

Matveyeva N.V."", Zanokha L.L.", Yanchenko ZA?

! Bomanuueckuii uncmumym um.B.JI. Komapoea PAH, Canxm-Ilemepbype
? Hayuno-ucciedosamenscKuii uHCMUmym ceibcko2o xozsaiicmea u sxonoeuu Apkmuku , Hopunbck

*nadya_mat@mail.ru

Citation: Matveyeva N.V., Zanokha L.L., Yanchenko Z.A. 2024. Vegetation of the Tareya (Western
Taymyr): forty years later. Environmental dynamics and global climate change. 15(3): 133—188.

DOI: 10.18822/edgcc641772

ITo pe3ynmpraTaM MOBTOPHBIX I'€OOOTAHMYECKHX HCCIEAOBAHMM B paMKax MexayHapoaHoro mpoekra «Back to
the Future» B 2010 r. Ha 3anmazxe n-oBa TaitMbIp B cpeHEM TedeHUH p. [IsiciHa B OKpECTHOCTSAX phIOankoro noc. Tapes,
rae B 1965-77-x rr. aetictBoBan TalMBIpCcKUii OHMOTeOIICHONOTHIeCKUN cTannoHap boranmueckoro uHCTUTYTa M. B.JL.
Komaposa AH CCCP, caenan BBIBOZ O CTaOMIBHOCTH PACTHTEIBHOTO IMOKPOBA, KOTOPHIA 0a3MpyeTcsi Ha TOM, YTO Y
TIOAABIISIFOIIETO OOJIBIIMHCTBA BUIOB COCYIUCTBIX PAaCTEHHH OCTajach NMPEKHEH WX aKTHBHOCTH B JIAHAWA(TE U YTO
COXPaHWIIACh MPHHA/IEKHOCTh COOOIIECTB, B TOM YHUCJIE B 30HAJIBHBIX MO3UIMAX, K TEM XK€ aCCOIMALMAM, K KOTOPBIM
OHHU OBUIM OTHECEHBI paHee. X pa3HooOpa3ne OBUIO OTPaXKEHO Ha KPYITHOMACIITAOHOW KapTe, KOTOPYIO HE MPHUILIOCH
Obl M3MEHATH TIPH NOBTOPEHHWH pabOTHl B MOMHOM 00BEME. IlopasWTeNnbHBIM M TOKa HE CIMIIKOM IOHSTHBIM H
OOBSCHUMBIM SIBJISICTCS TO, YTO JIMIIb HE3HAYUTEIBHBIC N3MEHEHHS BO (DJIOPE U B PACTUTEIBHOCTH TPOU30ILIH Ha (oHe
OIICTTOMIISIONIEH TpaHCc(opMaIy BaKHEWIINX YacTel JaHAmadTa — MacmTaOHOM IMOUTOHU3AauN BOAOPA3/ICIOB, Ha
KOTOpBIX 00pa3oBaINCh OYrphI-TIOUTOHBI U JIOKOMHBI, ¥ BHIPAaBHUBAHHUU MOBEPXHOCTH B BaJMKOBO-IIOJIMIOHATIBHBIX
6onoTax, B KOTOPHIX OMYCTHJIMCh BAJIMKH, YTO CTAJI0 NMPUYMHON YCHJICHHS BHYTPHUIIOYBEHHOTO W IOBEPXHOCTHOTO
croka Bombsl. B XX Beke MOMUTOHM3ANNIO BOAOPA3ACIBHEIX yBaJoB Ha TaliMbIpe HE (PHMKCHPOBAIH, 3TO COBPEMEHHBIH
npouecc. JlaHHble, ToOmy4eHHble HaMH B Tapee M JPYyrMMH HCCIEJOBAaTEISIMA B Pa3HBIX padoHax 3amoisipbs,
CBHUJICTENBCTBYIOT O CTaOMJIBHOCTH PACTUTEIBHOCTH B MEPHON, KOTOPBI NPUXOAWTCS HA BOCXOASAILIYIO BOJHY
MOTETUICHHUS KJIMMaTa B BBICOKUX IIUPOTax (BTOporo B XX BeKe) ake B YCIOBHAX MOOMIBHOTO JTaHAIIadTA.

Knroueevie cnosa: Apxtuka, 3amanserii Tavimerp, Tapes, momuronmsanus, JTaHAmadT, AMHAMUKA PaCTHTEIBHOCTH,
CTaOMIIBHOCTB PACTHTEIBHOTO ITOKPOBA.

The tiny fishing settlement of Tareya (73.253389° N, 90.596806° W) on the right bank of the river Pyasina
(Fig. 1, this and others see in text) in its middle reaches (Western Taymyr) is well known in the circumpolar scientific
community due to the long-term Biogeocenological field station of the Komarov Botanical Institute of the Academy of
Sciences of the USSR, which operated in 1965-1977. A huge amount of complex researches has been done by
numerous scientists, and the results were published in a lot of proceedings, reports at the Arctic conferences, and papers
published in various journals, which formed the basis of several monographs as well as the large article in the multi-
volume international edition «Ecosystems of the world» [Chernov, Matveyeva, 1997]. It was the reason why just this
site was considered as point number one for doing work within the project “Back to the Future” (hereinafter BTF).

The idea of visiting the sites of long-term work carried out in circumpolar Arctic within UNESCO “International
Biological Program” arose in connection with the popular concept of global warming. The BTF task suggested to assess
the current state of arctic ecosystems in details studied half a century ago. In several sites in the North American Arctic
this was achieved on the eve of the International Polar Year (2008) [Callaghan et al., 2011a]. The Taymyr trip, took
place in July—August 2010. Only the first author worked at the station from its beginning in 1965 and last time was
there 40 years ago (1970).

The period of field works in 2010 (July 21 — August 8), was not promising for detailed researches due both to the
extremely short (18 days) stay and unfavorable weather. Botanists managed to re-inventory the flora of vascular plants
and assess their activity in landscape, to make relevés at two permanent experimental stands and selectively some
communities as well walk around the territory with vegetation map [Matveyeva, 1978]. The results on the flora were
published [Matveyeva et al., 2014]. This paper presents the results of assessing the state of plant cover.

We were well aware that opportunities for such a short time of repeated study in assessing the state of
ecosystems and making not just expert conclusions about any changes, but to evaluate these quantitatively and to
explain their reasons, were minor. In our case, different not only at moments far apart in time, but also at the same time
in the past were the methodology doing relevés, including the size of sample plots, the totality of species records and
quantitative assessment of their presence in communities, as well as professionalism by researchers, including their field
work experience. We kept all this in mind when assessing the results, trying to distinct objectivity, subjectivity and
expertise when interpreting these.
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In the past, detailed studies were carried out at six permanent sites [see: Matveyeva, 1968, 1969; Matveyeva et
al., 1973], the most important of which were zonal communities on watersheds — frost-boils and hummock stands.

DRYAD_SEDGE_MOSS FROST.BOILS STAND (Matveyeva, 1968: Fig. 1, 3-5, Table 1; Matveyeva et al., 1973:
Fig. 4, Table 1. Site N 2) is located on terrace above the floodplain close to high river bank of approx. 10 m high. In the
checklist of Taymyr communities, according to the dominant classification [Matveyeva, 1985] it is classified as the ass.
Hylocomium splendens var. alaskanum+Aulacomnium turgidum+Tomentypnum nitens—Carex ensifolia+Dryas
punctata; according to the Ziirich-Montpellier (hereinafter Z-M) school floristic one (Braun-Blanquet (hereinafter B-B)
approach) — to the ass. Carici arctisibiricae—Hylocomietum alaskani Matveyeva 1994.

In the past, the relevés were carried out on two sample plots located in close proximity to each other, 10 x 10 m
(in 1966) and 15 x 15 m (in 1969), with lists of species (vascular plants, mosses, liverworts, lichens) according to 3
nanorelief elements (soil patch, rim, trough), with measurements of their size, and the horizontal structure schemes on
both. We did not find those sample plots in 2010, so the relevé was performed on a new plot of 10 x 10 m. Only
vascular plants were guaranteed to be identified totally with assessment of their abundance/cover on the B-B scale while
that of bryophytes and lichens was estimated only for the most common and large-sized species, relatively easy
identified in the field.

Due to nanorelief of cryogenic genesis community horizontal structure is of 3-item regularly cyclic type [see.
Matveyeva, 1988, 1998], with module repeating in space: soil patch (up to ~0.8 m diam.) at different stages of
overgrowth on the medallion (up to 1.3 m diam.) +rim along its periphery (up to ~0.5 m wide)+trough (~0.3 m wide)
between medallions (Fig. 2).

This type of horizontal structure was preserved in 2010, although some values of element sizes were close, but
not identical (Appendix 1, Table IT1). However, the fact that after more than 40 years the number of modules per
100 m> (32 and 31) and the ratio of their elements (patches 30%, rims 50%, troughs 20%) are the same, is rather
evidence in favor of the horizontal structure stability, with variances due to measurement error of items widely varying
in shape. Visually, the share of bare soil decreased slightly (no more than 2-3%), that caused a minor increase of total
community plant cover, ~90% in 1966, 1969. up to ~92% in 2010. The dominating species in the ground layer were
Hylocomium splendens var. alaskanum, Aulacomnium turgidum, Tomentypnum nitens, in the sparse upper one — Carex
bigelowii ssp. arctisibirica and Dryas punctata. There were 197 species (60 vascular plants, 49 mosses, 27 liverworts,
61 lichens) on two sample plots, being different (135 and 180) on each one, due to some nuances of methodology (the
lower number in 1966 is the work of a beginning graduate student, while later is the professional job by specialists in
bryophytes; the lichen number was close because lichenologists were working on both plots). This community is the
richest in species known in circumpolar Arctic [Matveyeva, 2009].

In 2010, on 10 x 10 m plot the composition of vascular plant species was identified with assessment of their
abundance/coverage in points on the B-B scale for the entire area; that of bryophytes and lichens was estimated only for
the most common and large-sized species. The most abundant (> 1%) species in the sparse low dwarf shrub-herbaceous
layer were the same as before — sedge Carex bigelowii subsp. arctisibirica and dryad Dryas punctata. 11 species (all
previously with low abundance/occurrence or single specimen) were not found, including two (underlined) in the past
were recorded only on one of the two plots — Androsace chamaejasme, Cardamine bellidifolia, Koeleria asiatica,
Orthilia obtusata, Papaver pulvinatum, Pedicularis capitata, P. hirsuta, Petasites frigidus, Nardosmia gmelinii,
Ranunculus nivalis, Saxifraga oppositifolia, Vaccinium vitis-idaea subsp. minus) and found, also single specimen, 6
(Carex misandra, Eriophorum brachyantherum, Hedysarum arcticum, Polygonum bistorta, Ranunculus affinis,
Saxifraga foliolosa). Such small variances gave practically the same species richness of vascular plants — 55/57 and 56.
The abundance of species and their pattern at nanorelief elements remained unchanged except the cover increase of the
most active species in the landscape — sedge Carex bigelowii subsp. arctisibirica. For entire community with rims
occupying half of its area, this gives an increase of ~10% in layer density, i. e. the sedge abundance over the whole area
remained the same (2 points). As cryptogams composition was not completely assessed, we cannot comment their
richness, however all co-dominants in ground layer (mosses Hylocomium splendens var. alaskanum, Aulacomnium
turgidum, Tomentypnum nitens and liverwort Ptilidium ciliare), as well species with previously significant (> +) cover
kept their abundance. The obtained results provide the basis for a partly objective, partly expert conclusion that there
are no significant changes in the composition of species and in their distribution within this stand.

DRYAD_SEDGE_MOSS HUMMOCK STAND [Matveyeva, 1968: Fig. 6, 8, Table 1; Matveyeva et al., 1973: Fig. 3,
Table 1. Site N 1] is located on the first terrace above the floodplain in the upper part of stream valley gentle slope at
1.5 km from the riverbank. In the checklist of Taymyr communities, according to the dominant classification
[Matveyeva, 1985] it is classified as the ass. Hylocomium splendens var. alaskanum+Aulacomnium
turgidum+Tomentypnum nitens—Carex ensifolia+Dryas punctata. This community with closed cover is the same in
dominants as the above frost-boils one: Hylocomium splendens var. alaskanum, Aulacomnium turgidum, Tomentypnum
nitens, and Ptilidium ciliare in the ground layer, and Carex bigelowii ssp. arctisibirica and Dryas punctata in the sparse
upper one. Despite the common dominants and significant number of species with similar abundance, communities with
closed cover are poorer in species due to the lack of species obligate to bare or partly overgrown soil. The positioning of
such communities in the classification of the Z-M school (B-B approach) was not proposed. In the future, it is possible
either to describe new association or to identify a subassociation.

There is nanorelief of cryogenic genesis, caused by frost ground cracking and its consequences — hummocks
0.10-0.12 m high and 0.15-0.30 m diam. which sometimes, merging together, form chains or almost locked rims, and
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troughs 0.15-0.20 m wide, with no patches of bare soil (Fig. 3). The type of horizontal structure is irregular mosaic
(Matveyeva, 1988).

In 2010, what awaited us in this community was not just a surprise, but rather a shock. A transformation took
place that we [Matveyeva et al., 2011; Matveyeva, Zanokha, 2013] formulated as “polygonization” of loamy watersheds
— the previously leveled surface (with described nanorelief) turned into a system of mounds (7-10 m diam.) and trenches
(2-5 m wide) with significant (0.5-1.0 m) excess in height (Fig. 4). In terms of the area size and the pattern of
heterogeneity with rows of mounds and trenches, these are most similar to the massifs of bajdzharakhs (the Yakutian
name for mounds that appears a result of the fossil ice wedge melting). Such serious changes occurred without
disturbances in the plant cover, as well as in the absence of erosion, with the previous nanorelief and the same irregular
mosaic type of horizontal structure both on the surface of mounds and their almost vertical slopes, and in trenches.
Since there were no signs of this until 1994 (evidence from colleagues who worked here after 1970), and the system
already existed in 2003 (Google Earth Quick Birds, 8.11.2003), the transformation has occurred in less than 9 years. We
were not able to find the old sample plots in 2010, and only a wooden stick and small (10 x 20 and 50 % 50 cm) metal
frames (used for horizontal structure study) near it convinced us that this was the same permanent stand.

More than 40 years later, the horizontal structure on both new microrelief elements looked the same: the familiar
combination of hummocks and troughs, but visually the surface became smoother due to the decrease in the height of
the elements relative to each other. The link of species with nanorelief elements did not change, with the same
dominants on hummocks (mosses Hylocomium splendens var. alaskanum and Aulacomnium turgidum, sedge Carex
bigelowii ssp. arctisibirica and dwarf shrub Dryas punctata) and in troughs (Tomentypnum nitens and Ptilidium ciliare
and the same vascular plants but with lower abundance). In general, the variances in species composition between the
sample plots in 1966 and 1969 were similar to those recorded in the frost boils stand, but noticeably more dissimilar (69
and 141), and not only in cryptogams but in vascular plants (Appendix 1, Table I13).

In 2010, full information was obtained only about vascular plants: 43 species (32 and 33 on 2 mounds) with the
same dominants both on mounds and in trenches that were previously on the flat stand surface. The abundance of sedge
Carex bigelowii ssp. arctisibirica has increased up to 3 points versus 2 and that of cotton grass Eriophorum
angustifolium to 2 versus 1 and +, with the same abundance of dwarf shrubs Dryas punctata and Cassiope tetragona.
We found no changes in species composition or abundance in dry trenches compare to the formerly flat surface of the
community and the current mound one.

The second object is 3-element rim-polygonal mire.

RIM-POLYGONAL MIRE [Matveyeva et al., 1973: Fig. 4, Table 3. Site N 4] in 1969 was located in: flat-
concave lake depression on a river terrace above the floodplain in about 1 km from the riverbank. There are from
hundreds to thousands of modules polygon center+rim+trench — wet polygon 15-20 m diam. with 1) concave center
and 2) rim along it periphery 1.0-1.5 m wide, rising (0.15-0.20 m) above central part and 3) water trenches between
polygons in a polygonal system (Fig. 6). Quite arbitrarily, without assigning their vegetation to any units of any
classification, lists of species were made for three microrelief elements. Altogether there are 110 species (vascular
plants 24, mosses 47, liverworts 24, lichens 15) were identified, with respectively 34 (10, 24, 0, 0) on polygon centers,
80 (16, 28, 21, 15) on rims, and 34 (8, 23, 3, 0) in trenches. Co-dominants in continuous moss layer are Cinclidium
latifolium, Sarmentypnum sarmentosum, Scorpidium revolvens, Meesia triquetra on polygon centers and in trenches,
and Aulacomnium turgidum, Hylocomium splendens var. alaskanum, Tomentypnum nitens on rims; these in the sparse
above moss layer are Carex aquatilis subsp. stans and C. chordorrhiza on polygon centers and Carex aquatilis subsp.
stans in trenches, and Betula nana, Dryas punctata and Salix pulchra on rims.

The classification of such complex object is debatable in all respects, beginning from the relevé methodology
(choice of sample plots, their size, number) as well as defining the object status. It is most logical to consider the plant
cover of each of the 3 elements as communities, trying to classify them independently, however this is not too obvious:
there are 18 numbers in the scheme legend, that demonstrates both the obvious cover complexity (3 types of
communities) and the mosaic nature of each type — 7 units on polygon centers, 8 on rims, 3 in trenches. In the Z-M
school system (B-B approach), vegetation on polygon centers and in trenches is classified as mires of the class
Scheuczerio—Caricetea nigrae (Nordh. 1936) R. Tx. 1937; while that on rims as communities close to zonal ones of the
class Carici arcrtisibiricae—Hylocomietea alaskani Matveyeva & Lavrinenko 2023 (ass. Carici arcrtisibiricae—
Hylocomietum alaskani Matveyeva 1994).

In 2010, we not only failed to make relevé on previous sample plot, but could not determine its exact location in
wet depression. This was because the general picture of microrelief in the area, where site in question was situated, was
so different from described above, that an attempt to obtain a photo of a “classical” rim-polygonal mire for a lecture
course for students (which was so easy to do before) turned in vain: there were only isolated hummocks due to partial
going down (subsidence) of most rims (Fig. 7), In another massif (south of Lake Bolshoye), which vegetation on map
[Matveyeva, 1978] is shown as a 3-item rim-polygonal mire, all rims went downwards, and the polygon surface became
flat (Fig. 8, a). As a result, the previously clearly heterogeneous plant cover visually (from a human height) became
looked homogeneous. Although heterogeneity remained (Fig. 8, 6): in 2010, obviously hygrophilic grasses (Carex
aquatilis subsp. stans, Eriophorum medium, Hierochloé pauciflora) and mosses (Sarmentypnum sarmentosum,
Cinclidium latifolium, Scorpidium revolvens, Meesia triquetra, etc.) and just as obviously mesophilic shrub/dwarf shrub
(Betula nana and Dryas punctata) and mosses (Aulacomnium turgidum, Hylocomium splendens var. alaskanum,
Tomentypnum nitens, etc.) cohabit at the same surface level with high soil moisture. Anyone who has seen this would
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not be able to find an adequate explanation for this phenomenon without knowing the past of such areas. Our expert
conclusion is that, despite significant transformations in microrelief, the heterogeneity of plant cover as well as species
composition are the same as before, with slight change in the abundance of some dominants.

Another type of polygonal complexes is developed in the upper reaches of numerous brook valleys.

BOG-TUNDRA POLYGONAL COMPLEX [Matveyeva et al., 1973: Fig. 5, Table 3. Site N 3] in 1969 was
located on a river terrace above the floodplain in 1 km from the riverbank in a depression in the upper reaches of a short
valley directly close to settlement.

The structure of sample plot (50 x 60 m) is a complex of drained polygons of diverse shape and size (15-30 m
diam.) and trenches (0.5-6.0 m wide and 0.2-0.3 m deep), filled with water (Fig. 9). The area ratio polygons/trenches is
80/20%. The name of the complex reflects the heterogeneity of its vegetation. Plant cover on polygons is close to that of
low watersheds with dominance of willows Salix reptans, S. pulchra and dwarf birch Betula nana in the shrub layer,
sedge Carex bigelowii subsp. arctisibirica and cotton grass Eriophorum angustifolium and dwarf shrubs Dryas
punctata, Cassiope tetragona, Vaccinium vitis-idaea subsp. minus in dwarf shrub—herbaceous, and Aulacomnium
turgidum, Hylocomium splendens var. alaskanum, Tomentypnum nitens in moss one; and mire in trenches with the same
shrubs as on the polygons, sedge Carex aquatilis subsp. stans and cotton grass Eriophorum angustifolium and
hygrophilic mosses Sarmentypnum sarmentosum, Cinclidium latifolium, Scorpidium revolvens, Meesia triquetra,
Polyrichum jensenii. There were 85 species (35 vascular plants, 41mosses, liverworts were not detected, 9 lichens),
respectively — 59 (30, 20, 9) on polygons and 35 (12, 23, 0) in trenches.

The classification of this object is no less problematic in all respects, as of rim-polygonal mire vegetation. Most
logical is to consider the vegetation on each of two elements as communities and try to classify them separately, which
is quite difficult. There are 19 numbers in the map legend — two community types with 13 inside units on polygons and
6 ones in trenches. Such complexes so far have not been described in literature.

In 2010, visually everything looked as before, however this conclusion is subjective being based upon only on
two routes through a vast complex system, including a stationary site with wooden sticks.

TUNDRA AND NIVAL-MEADOW COMMUNITIES ON THE SOUTHERN SLOPE OF THE RIVER BANK
[Matveyeva et al., 1973: Fig. 7, Table 4, Site N 5]. The steep slope, is cut by hollows (with 3-5 m snow beds) formed
due to the ice wedge melting (Fig. 10). Ridges, in winter with little snow, melting completely in June, are in summer the
warmest biotopes with the maximum (up to 1.5 m) depth of frozen ground seasonal thawing. The great biotope diversity
determines the heterogeneity of the plant cover, with elements small (2-3 m®) in size that form ecological series,
contrasting in soil moisture and heating. There are 13 community types on sample plot (70 x 70 m).

The most contrasting in comparison with stands in zonal habitats were in 1969 and remained (visually) in 2010
are herb communities on ridges (Fig. 11) with grasses (Festuca brachyphylla, Koeleria asiatica, Trisetum sibiricum
subsp. litorale) and forbs (Astragalus alpinus, Cerastium maximum, Myosotis alpestris subsp. asiatica, Oxytropis
adamsiana, Pachypleurum alpinum, Pedicularis verticillata, Polemonium boreale) from 0.10-0.15 to 0.30-0.35 m high
and thin (up to 0.01 m), and sparse moss layer of Hypnum revolutum, Sanionia uncinata, Thuidium abietinum. Later
such community types became the object of close attention [Zanokha, 1993] in different areas of Taymyr (but not in
Tareya), and was classified as the ass. Pediculari verticicillatae—Astragaletum arctici Zanokha 1993, but with no
placing in any higher unit. The plant cover of such herb communities, in terms of life form set and horizontal and
vertical cover structure is closest to boreal meadows of the class Molinio-Arrhenatheretea Tiixen 1937, however
composed of not boreal, but of arctic and arctic-alpine species, that stops these from being placed in this class. As well,
conditional is the positioning [Matveyeva, Lavrinenko, 2021] of such communities in the class. Mulgedio-Aconitetea
Hadac et Klika in Klika et Hadac 1944.

In 2010, the lists of vascular plant species were compiled for such herb communities along the whole riverbank
of the field station area, and no differences were recorded in their activity [Matveyeva et al., 2014]. It is worth to notice
that the methodology for getting data in the past is not described, and it differs from that adopted in the Z-M school.
This will not allow objectively assessing possible changes in the future that should be kept in mind by those who will
manage to visit this area.

VEGETATION UNDER MAN IMPACT [Matveyeva et al., 1973; FIG. 8. SITE N 6], In 1965, when six BIN
researchers arrived to Tareya, life in tiny fishing settlement was in full swing. The basis of this was a vast man-made
cave in the permanently frozen ground of the high river bank. It was used to store fish that was caught by teams of
fishermen from Norilsk State Industrial Enterprise, scattered across the vast Western Taymyr territory. Fishermen were
flown to “points” on AN-2 planes, from where the catch was regularly taken, brought to Tareya, frozen and stored until
the autumn fishing season, when ships with barges arrived along the river from the Norilsk city. There were three small
houses (at the edge of the floodplain) for living and a house where the radio operator lived and worked. In addition,
there was a large plank house owned by the Arctic and Antarctic Research Institute (AARI), permission for its use
became the basis for organization of a long-term BIN field station (Appendix 2, Fig. I11). In the first summer (1965),
the pioneer group lived in a plank house (future laboratory). The following summer, scientific field station began to
function, which gathered from 18 (1966) to 30-40 (1967-1969) people from various scientific institutes, who lived in
numerous tents located on a gentle slope between the laboratory and the radio operator' house. After 1977, the living
buildings continued to be used by fishermen, as well as geologists. Fishing intensity gradually decreased becoming
private. In a spring (the year is unknown) high flood, three small houses were carried away by water; the laboratory
house was burned down in 1998.
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Before 1965, the plant cover was quite changed, since for a long time the base of the geological expedition of the
AARI was located here. Its initial state is dryad-sedge-moss hummock tundra, common on gentle slopes with the
dominance of mosses Aulacomnium turgidum, Hylocomium splendens var. alaskanum, Tomentypnum nitens, sedge
Carex bigelowii subsp. arctisibirica, dwarf shrub Dryas punctata. During the field station functioning, the load
(trampling) on plant cover in summer (late June—early September) was quite strong. In 1968, the vegetation of the
territory was verbally described, and a map-scheme was made, with 12 items in legend [Matveyeva et al., 1973].

In 1968, the most of area between houses, where the original vegetation was damaged almost completely, was
occupied by suppressed and sparse grass cover. In 2010, it looked like the original dryad-sedge-moss tundra, with no
obvious signs of disturbance and with no high abundance of apophytic grasses (Alopecurus alpinus and Poa alpigena).
However walking along, it at the end of July—beginning of August was possible only in rubber boots, i. e., the soil
moisture was significantly higher than before, when we lived in tents and walked in light sports shoes.

VEGETATION MAP, The conclusion that in 2010 communities have kept their belonging to the same earlier
classified community types is made according to their look when walking around the territory with vegetation map that
would not have to be changed (Fig. 13). Some of the objectivity of this opinion is supported by the fact that it was done
by the researcher who made this map, as well as by few relevés, where the community structure and species
composition remained the same.

FLORA OF VASCULAR PLANTS, There were 212 species on the territory that was studied in 2010 [Polozova,
Tikhomirov, 1971]. After 40 years, we did not find 29 species (all rare in the landscape) and discovered 10 new ones
(all in the floodplain of the Pyasina River, rare, many in a single specimen). We refer a reader to the publication
[Matveyeva et al., 2014], the main conclusions of which are as follows: 1) the main reason for the incomplete
identification of the flora is the short duration of the research in 2010; 2) there is no firm conviction that newly found
species were absent 40 years ago; 3) assuming that the last are still present, the systematic and geographical structure
flora remains unchanged. It is possible to assess changes in species activity within landscape only for a total of 184
species — in 162 (88.5%) it remained unchanged, in 5, with the same activity, abundance slightly increased or
decreased; activity decreased by | point in 22 (mean and low active) species. Small changes in the landscape pattern of
species with low activity may be considered both objective and subjective (short duration of observations in 2010 and
uncertainty in estimations in the 1971 annotated list).

No information was obtained on the cryptogam flora (mosses, liverworts, lichens), earlier detailed studied. Our
partly expert opinion is that their composition and presence in communities have not undergone noticeable changes.
However, for an objective assessment it is necessary to conduct studies similar to those that were done at high
professional level [Pijn, Trass, 1971; Blagodatskikh, 1973; Zhukova, 1973].

THE DISCUSSION OF THE RESULTS. The most general conclusion based on the results of various
observations in the course of repeated (after 40 years) visit to the area of long-term field station functioning can be
formulated as follows: stability in the plant cover with significant transformations in the landscape, micro- and
nanorelief, and as a consequence in changes in surface/inside soil water flow.

From the diverse cryometamorphic processes, we focus the most significant and noticeable one, that might
considerably change the plant cover on the above-floodplain terrace, where previously there were 2 systems, both in
depressed landscape sites: 1) rim-polygonal mires (in lake depressions, bottoms of drained lakes of thermokarst origin)
and 2) bog-tundra complexes (concave surfaces of watersheds, dissected by trenches as a result of backward erosion).
The third one, with flat mounds of different height and size and trenches of various width and depth, appeared in zonal
sites. (Fig. 15). This happened on a large area, lot of watersheds is transformed completely with some (most wide and
flat) being so far rather uniform.

The beginning or early stages of this process in the form of future polygonal system were recorded already in
1968 by geocryologist [Danilov et al., 1971]. In 2010, already in the field on many interfluves between brook valleys,
especially on the widest ones, with a horizontal surface in their middle part, we observed the beginning of
polygonization so far with no upcoming mound exceeding the trenches in height (< 1-2 ecm), which is clearly visible on
satellite images (Fig. 16). Potentially, the presence of trench system on watersheds may strengthen the hydrological
cycle through higher inside soil flow (that will eliminate trench wetting), however as drainage system it will reduce the
moisture amount on watersheds, that may lead to larger frozen soil seasonal thawing, and greater thermokarst in zonal
sites. What will be a result of such large transformation is a subject of professional interest for geocryologists. We can
only state the landscape instability, which was not recorded 40 years ago in Tareya.

The second phenomenon of significant change is the coming down of rims in rim-polygonal mires, in the place
of which only isolated hummocks remained, or the surface of the polygons has become flat, the most important
consequence of which was a radical change in hydrological regime. In classic rim-polygonal mire systems, the water on
the isolated concave polygon centers surrounded by rims is standing water, while in trenches between polygons it is
running, and there is a general waterway, which gathers water from connected trenches. This is the source of brooks
through which the general (surface and inside) water flow is running away the wetland (Fig. 17). Without rims, the
previously standing water on polygons, being no longer isolated, has become running, that increased the total flow (a
kind of drainage).

On the downed rims, the plant cover is so far (visually) the same. Although the fact that the mire, heavily
watered throughout the growing season in 1967-1969 (and according to satellite image in 2003), in 2010 has lost part of
water, affected the activity of the most important grasses — the abundance of Hierochloé pauciflora and Carex
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chordorrhiza previously dominated on the most watered polygons became less, while that of Carex aquatilis subsp.
stans (previously also rather abundant) increased. This expert conclusion is based on difficulty in finding the first two
species, which previously were common in these biotopes.

At first sight, our judgment about stability in plant cover along with great landscape transformation, looks at
least contradictory. In our defense, we propose thesis that stability does not mean the absence of any changes. The latter
includes changes in the activity (abundance, occurrence) of some vascular plant species, dominants in communities in
zonal sites (Carex bigelowii subsp. arctisibirica) and in mires (Carex chordorrhiza, C. aquatilis subsp. stans,
Hierochloé pauciflora). However, for the majority (88.5%) of species it remained unchanged; for few ones the
abundance slightly increased or decreased, which did not cause noticeable changes in the structure of communities and
their diversity.

To explain the slight increase in the cover density on ground patches in frost-boils stands and that of main
dominant, the long-rhizome sedge Carex bigelowii subsp. arctisibirica, is hardly makes sense to attach the argument,
most common in the last decade, about global warming. A series of questions arises — what do we know about
vegetation before we worked in this area 40 years ago? how much do we know about the life cycles of Arctic species
populations, about the species individual growth? as well, without single-vector climate trend, changes in vegetation do
not occur? or we ignore natural succession?

Our conclusion about the stability of syntaxonomic diversity, with small changes in the communitiy structure
and with minor variation in vascular plant species set in local flora and their activity in landscape, in general coincides
with the opinion of colleagues, who worked within the BTF project in Canada and Greenland, and repeated studies over
shorter periods in Alaska and the European North, differing in minor details. This is inspiring and at the same time
amazing, because only on Taymyr (besides Tareya, in the Dickson area) this stability takes place against the
background of spectacular landscape transformation — polygonization of watersheds and modification of rim-polygonal
mires.

The formation of the third polygonal system on watersheds, in addition to the widespread polygonal mires and
bog-tundra polygonal complexes in depressions, may continue, which gradually lead to radical transformation of the
Arctic landscape on the plains. However, to predict exactly, what consequences will follow, is difficult. The existence
of new formed trenches proposes their greater moisture, in comparison with mounds and the former flat surface, but the
fact that these are not isolated, but form system, suggests a drainage effect. We are not ready to predict to what extent
the intra-soil moisture runoff increasing will balance or exceed the current greater moisture in trenches, this is a matter
for soil scientists. However, there is no doubt that the dynamics of vegetation in zonal sites depends on this, and
significant changes in the plant cover may be expected over vast areas.

The data obtained by us and other researchers in different Arctic regions indicate the stability of the plant cover
in the course of the period that coincides with the ascending wave of climate warming in high latitudes, which is the
second in the 20th century [Vize. 1937; Rosenbaum, Shpolyanskaya, 2000; Malinin, Vainovsky, 2018], even in
situations of mobile landscape.

Key words: the Arctic, Western Taymyr, Tareya, polygonization, landscape, vegetation dynamic, plant cover stability.

BBE/JIEHUE

OO6cyxneHne ITUHAMHKH pAacTUTEIBHOCTH Bceraa Obulo B cdepe HHTEPECOB TIe00OTAHUKOB,
paboTaBIIMX B BBICOKMX Inuporax. OOHAKO 3aKIIOUEHHS O BPEMEHH, CKOPOCTH M CYyTH H3MEHEHHUIl B
pacTUTEIbHOM IOKPOBE 0a3sHMpOBaJMCh MPEUMYIICCTBEHHO HAa TEOPETHUYECKHX IPEICTaBICHUSIX, a HE Ha
NPSIMBIX HAOIIOACHUSAX. DTO MPUEMIIEMO IIPY OLICHKE MJIaHETAPHBIX MPOIIECCOB Ha MPOTSHKEHUN ATUTEIBHBIX
MEPUOJOB (THICSYENETHS) M CMEH IOJ BIUSHUEM I100a’dbHBIX (akTopoB. OOBEKTHBHO OLCHUTH M3MEHEHUS
B COCTAaBE M CTPYKType COOOLIECTB 3a MEPHUOABI OTHOCHUTEIBHO KPATKOBPEMEHHBIX KOJIEOaHHMH KiIuMarta
MOJKHO TOJBKO NP MOBTOPEHUM aHAJIOTWYHBIX MCCIEIOBaHUM TapaHTHPOBAHHO B OJHMX U TEX XKe paioHax
u coo01ecTBax/onoronax.

Mecrt, Tae Ha npoTsbkeHHH XX BeKa MOBTOPHO (PUKCHPOBAIIM COCTOSIHME PAaCTUTEIBHOTO IIOKPOBA, Ha
TeppUTOpHH ApKTHUKM KpaiiHe Mayno. B Poccuiickoil ApkTHKE B TEPBYIO OYEpElb 3TO CAMBINA CEBEPHBIN
MaccuB Jieca B ypouniie Apbl-Mac Ha 10ro-Boctoke n-oa Taitmblp (manee TaiiMblp), mepBOE yIOMUHAHHE O
KOTOPOM OCTaBHJI HaM BbIHarommmiics uccienoBatens XIX Beka A. Mummenmopd [1860-1878] u tme
Briocienctsun (1965-1977) ynxuuonuposan craunonap boranmueckoro mactutyra um. B.JI. Komaposa
PAH (B o Bpems AH CCCP) (manee BH). B XX Beke 60TaHMKH HEOAHOKPATHO ObIBaJIM Ha 0-Be JJUKCOH U
Ha Oepery uepe3 NpoiuB OT Hero. OCHOBHOW HEJOCTATOK TAaKMX IOCEHICHUH — KaK UX KPaTKOBPEMEHHOCTh,
TaK ¥ pa3Hble JeTAIBHOCTh U 00bEM paboThI.

Wnes moceTuTh MecTa MPOBEACHUSI MHOTOJIETHUX Pa0OT, BHIMONHEHHBIX B HAa4aje BTOPOW MOJIOBHUHBI
XX cronerust o nporpamMmam «MexayHapoaHas Ouonornueckast nporpammay (ganee MBII) u «Henosek u
Ouocepa», BO3HUKIA B CBA3M C MOMYJSIPHOM KOHLENUIMEH TI00anbHOr0 MOTemjieHus kimmara. EéE
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BOIUJIOIIEHHEM CTaJl MEeXAyHapoaHbId npoekT «Back to the Future» (manee BTF), B pamkax kotoporo Oblia
[IOCTaBJICHa 3aJadya — OLEHUTb COBPEMEHHOE COCTOSHHE 3KOocHCcTeM. (CBOEBPEMEHHOCTh IpPOEKTa
3aKJII0vajack B TOM, 4TO emé Obula BO3MOXHOCTH INPOBECTH HCCIEIOBaHHWE TEMH, KTO paboTal B Te
OTAaJICHHbIC BPEMEHA, YTO MO3BOJIMIIO OBl OLleHKaM CTaTh Hanbonee oO0bekTuBHBIMH. (K 0OBeKTHBHOCTH U
CyOBEKTUBHOCTH HE TOJIBKO MOJYYEHHUS! PE3yIbTAaTOB, HO U MX MHTEPIPETAllMd MBI B 3TOH cTaThe Oynem
BO3BPALIATHCS] HEOAHOKPATHO.)

B HeckonpkMX MecTax 3apyOeKHOH ApKTUKM 3TO YAAJIOCh OCYLIECTBUTb B HPEAIBEPHH
Mexnaynapognoro llomspaoro roma (2008) [Callaghan et al., 2011a]. Ha ToT MoMeHT poccuiickue
HCCIIeIOBATEIN  OCTAIMCh BHE OTOr0 TMPOEKTa: HU JEHer, HU OONbLIOr0 JHTy3HMa3Ma exaTb B
TPYAHONOCTYITHOE MeCTO, Tne (iopa M pacTUTEIBHOCTh OBLIM yXKE€ XOpOLIO H3ydeHbl, He Obuto. Ho
KOHTAaKThI C 3apyOeKHBIMU KOJUIEraMH M WX BIleYaTJIEHHs 00 yBUIEHHOM He mponanu aapom. [loHmmanue
HEOOXOJMMOCTH aHAJOTHYHBIX HMCCICAOBAaHMA M MATKOE AaBJICHHE, YTOOBI MPOEKT OCYILIECTBHJICS H B
Poccmiickoit Apkruke, npunamiexanu npo¢. T.Kammaramy (T. Callaghan) (BenukoOpurtanus). B
pe3ynbTraTe yepes 2 rofa MosIBUIICS U UHTEPEC, U, XOTh U HeOOoJbIIoe, JMHAHCHPOBAHUE.

TepBEIM KaHIUAATOM HA TAaKOi MPOEKT GBLIO KpONIedHOE phidarkoe mocenenune Tapes' (73.253389°
c. m. 90.596806° B. n.; manee Tapes) Ha mpaBoMm Oepery p. IlscuHa B e€ cpemnem TedeHuu (3amanHblit
Taiimelp), Kyna moe3zaka u cocrosuiack B 2010 r. (Puc. 1). [IBymsa romamu nmossxe (B 2012) ¢ Toif xe 1enbio
MBI MOCETHJIM M OKPECTHOCTH MOpCKoro mopra JIMkcoH. Ydacthe B 0OeMX Moe3gKax MEpBOro aBTOpa
JAaHHOTO cOOOIIeHUs, KoTopas paboTrana B 000ux palloHax W OblIa B HUX MOCIEIHUN pa3 cOOTBETCTBEHHO 40
u 32 ropa Hazax (1970 u 1980), npeanonarano BO3MOKHOCTh Haubonee 00bEKTUBHON OLEHKH BO3MOXKHOM

JAUHaAMHKU PACTUTCIBHOCTH.
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Puc. 1. PaiioH wuccienoBaHusi; a — MeECTOHaxoXaeHHe moc. Tapes Ha Taiimpipe; 6 — B oBaie maHAmAQT,
obcnenoBanubiii B 2010 1.; B — canmok Google Earth or 08.11.2003; mudyps! — HOMepa cTannoOHAPHBIX Y9aCTKOB,

Fig. 1. Study area: a —location of the Tareya settlement on Taymyr; 6 — in the oval — landscape surveyed in 2010;

B — Google Earth image 11/8/2003; figures — numbers of stationary sites.

B 1960-1980 rr. mpouwtoro crojerusi TaliMplp oOKa3aics OOBEKTOM NPUCTAIBHOTO BHUMAaHUS
OMONIOrOB pas3NMYHBIX cHenuanbHocTell. Bo MHoOrmx paiioHax OBUIM BBIMOJHEHBI MHOTOCTOPOHHHE
uccnenoanusa. Haubonee mpomomxurensHbiMu (1965-1977 1T.), MHTEHCUBHBIMH W KOMIUICKCHBIMHA OHH
Obutn Ha OuoreoueHonornueckom cranuonape BMH kak pa3 B okpectHocTsx Tapen, MHUIMATOPOM H
HAy4YHBIM PYKOBOIHMTEIEM KOTOPOI'0 MHOTHE OBl ObUI BBIAAIOLIMICS HCCIIENOBATENb M 3HATOK APKTHKH
npod. b.A. Tuxomupos. CranuoHap cTajq OIHUM U3 ONOPHBIX MyHKTOB MBI — nonrocpodnoi mporpamMmel,
npunsatoi noxa sruno FOHECKO B 1964 1., B paMkax KOTOpOH Mpeanoiarajics KOMIUIEKCHBIA MOAXOJ K
W3YYEHHIO Pa3HOOOPA3HBIX NPUPONHBIX (PAKTOPOB, BIHIOMMX Ha OWOJIOTHYECKYIO NPOSYKTUBHOCTD
PacTUTENbHBIX M KUBOTHBIX OPTaHU3MOB M MX COOOIIECTB B Pa3HBIX MPHUPOAHBIX 30HaX. K pabore Obuin
MPUBJICUCHBl CIICLHUANUCTHl pa3HBIX HampaBieHH (OOTaHWKH, 300J0TH, MUKPOOWOJOTH, TOYBOBEMBI,
KJIMMAaTOJIOTH, TUAPOJIOTH, TeoMOp(OIOri) U3 pasHbIX HAYYHBIX MHCTUTYTOB M YHHUBEPCHUTETOB, Onaromaps
YeMy BIIEpBbIC B HAYYHOM «OCBOCHHW» APKTHKM OBUIO HPOBEACHO CTONb MAacIITaOHOE HCCIICIOBaHHE.
Pe3ynbTaThl HalUM OTpaKeHHWE B HECKOJBKMX TeMaTHueckux cOopHukax [Biogeocenoses of Taymyr
tundra..., 1971, 1973, 1980; The structure and functions of biogeocenoses..., 1978], B MHOrO4HCICHHBIX
Jnokianax Ha koH(epenuusax no KpaitHemy CeBepy M CTaThsiX, OMyOJIMKOBAaHHBIX B Pa3HBIX XypHaJlIax U

!'B nacrosmee BpeMsl B MHTEPHET-pecypcax 3TOT IMyHKT UMeHYIOT kak IIpom-Tapesa wim kak Ycre-Tapes. [locnennee
Ha3BaHue 10 1992 1. OTHOCHIN TONBKO K a/IOPTY M METEOCTAHIMN Ha OCTPOBE B 35 KM HIKE MO TEYECHHIO, 3 HA3BAHHE
Tapest (Ha Bcex poccuiickux u 3apyoexHbix (Tareya) memkoMacmTabHBIX KapTax M JAake Ha TII00ycax) MpHHALIEKAI0
HMMEHHO PHIOaIKOMY MOCENICHUIO Ha IpaBoM Oepery p. [Iscuna B 7 kM oT yeTbst p. Tapes.
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cObopHrkax. OHU JeTJIH B OCHOBY Heckonbkux MoHorpaduii [Chernov, 1975; 1978; 1980; Romanova, 1977;
Chernov, 1985; Vasilevskaya, 1980; Parinkina, 1989; Matveyeva, 1998] u cTratbu MOHOrpapu4ecKoro riaHa
B MHOTOTOMHOM MEXIyHaponHoM u3nanun «Ecosystems of the world» [Chernov, Matveyeva, 1997].

Bo Bropoii monoBuHe XX Beka MHTEHCHBHOCTh OMONOTHYECKMX ApKTUYECKHX HCCIEAOBaHHM Oblia
OYeHb BBICOKOH, BKJIIOUYasi pab0Ty MHOTOJIETHUX MOJEBBIX CTALIMOHAPOB M MOyCTanoHapoB. B Poccuiickoit
Apkruke 310 CuBast Macka (1960-1964) na Esponeiickom Cesepe; Tapes (1965-1977), Apsi-Mac (1969-
1977), Hukcon (1978-1980), moc. Kpector (1975-1977), Byxra Mapuu Ilponunmeoit (1972-1973), mbic
UYentockun (1974) u pexu Parozmnka (1983, 1985, 1986, 1990) u YoOoiinas (1988, 1990) na Taiimbipe;
octpoBa bombmesuk, CeBepnas 3emns (1997, 1998, 2000) u Bpanrens (1964-1975, 1988-1990). B
Kanagckom ApkruyeckoM Apxwumenare Ha o-Be JIeBOH KOMIUIGKCHBIE HCCIIENOBAHHS TPOBOAMIN Ha
HaygHoid craHimu Devon Island Research Station (1960-1991) B teuenue Oomee 30 mer [Truelove
lowland..., 1977]. bonee KkpaTkoBpeMeHHBIE, TPEUMYILIECTBEHHO OOTaHUYECKHE PAaOOTHl OBLIM BHITTOITHEHBI
Ha Ansicke (B paiione 3anuBa [Ipyzno (Prudhoe Bay) (1972, 1973) u B 'pennanauu HaunHast ¢ 1912 1., B ToM
qHcie B OKPECTHOCTSX moc. AMMacanuk (Angmagssalik) (1968, 1969).

Jlaxxe B CpaBHEHUHU C 3THMH TEPPUTOPUSMH OKpecTHOCTH Tapen — oIHa M3 CaMblX MHOTOCTOPOHHE
HCCIIEIOBAHHBIX 3KOCHCTEM B IIMPKYMIOISIPHON APKTHKE, YTO U CTAJI0 MPUYMHON, OYEMY IS TPOBEICHUS
pabotel B pamkax npoekta BTF B Poccuiickoii Apkruke Tapero paccMarpuBaiy Kak MyHKT HOMEpP OAWH.
[loe3nka, B KOTOpPOH NpUHSIM ydyacTHe OOTaHMKH (aBTOpbl craThu) u 300iord A.b. babenko m O.JL
Makaposa (MuctuTyT pobiem skonoruu 1 3Bomonnd uM. A.H. CeBeprioBa, MockBa), cocTosuiach B M€
— asrycte 2010 r. W3 sroro npyxHoro kojuiektuBa Toiabko H.B. MarBeeBa paOortana Ha cramuoHape
Ha4WHasl ¢ IepBOro noceuieHus B 1965 r. u nocieanuit pas Opiia Ha HEM B 1970 1.

Ilepron Haxoxaenus B 2010 r. B mose oka3aycs o4eHb KOPOTKUM — ¢ 21 uroins no § aBrycra. Ilomacts
TyJa yAajaoch Onaroaapsi J00e3HOCTH HOPUIIBCKUX KOJUIET, KOTOPBIE COrJIACHIINCH AOCTABUThH HAC MO peKe
Ha Oaprkax, HampaBIABLIMXCA B paiioH Tapen mns orcrpena oneHeid. COOTBETCTBEHHO, M HAYalO MOE3IKH, U
BO3BpalICHUE Ha3a] ObLIM OMpenelieHbl ATUM MPOU3BOICTBEHHBIM IporeccoM. M3-3a mpenenbHO KpaTKoro
(18 nmmeif) mpeObIBaHUS M KpaiiHe HEONArONpPHUSATHBIX MOTOAHBIX YCIOBHU (HH3KHE TeMIEpaTyphbl BO3IyXa,
JOOXKIH, BETPBl — CTOJIb HEOOBIYHBIE IJIsI ATOTO IEpUOAa MHKA JIeTa B CPaBHEHHH CO BCEMH IIOJICBBIMHU
CEe30HaMH B IPOLIOM) BPEMEHH ISl JeTANbHBIX HCCIICAOBAHUN OBIITIO OYEHb MAJIo.

Boranukam yzmanaoch MPOBECTH PEMHBEHTAPH3ALMIO (IIOPHI COCYIOHMCTBIX PACTEHHH, OLUEHUTh HX
aKTUBHOCTH [Yurtsev, 1968] B manamadTe, caenaTh OMUCaHUS MPOOHBIX TUIOMIAJ0K HA JBYX CTallMOHAPHBIX
y4acTKax KOMIUIEKCHBIX HCCIECIOBAaHUI U BEIOOPOYHO HEKOTOPHIX THIIOB COOOIIECTB, 00ONHTH TEPPUTOPUIO C
KapToil pactutenbHocTH [Matveyeva, 1978]. Pesynpratel mo ¢uope omybOnukoBaHel [Matveyeva et al.,
2014]. B nanHo#i cTaThe MPEACTaBIEHBI UTOTH OLIEHKH COCTOSHHS PACTUTEIBHOTO IIOKPOBA.

[NPUPO/JHBIE YCJIOBUA

Kpomeunoe (B mpomwiom 4 peidankux JOMHKA, HECKOIBKO XO3SHCTBEHHBIX MOCTPOEK, JEAHUK IS
XpaHeHus peIObl M OONBIION AOWIATHIM JOM) phlbalikoe moceneHue Tapes pacroioKeHo Ha MmpaBoM Oepery
[JIaBHOW peuHOM aprepum Taiimelpa p. IlscuHa, rae e€ pycno mocne BnageHus p. Tapes pe3ko H3MEHSET
HaIpaBJIEHHE C CEBEPHOro Ha 3amagHoe. [IpupomHble ycnoBHs €ro OKPECTHOCTEH B JETalsX ONMCAHBI B
1970-e ronsr [Danilov et al., 1971; Ignatenko, 1971; Polozova, Tikhomirov, 1971; Matveyeva et al., 1973;
Matveyeva, 1978] u BkpaTie B cTaThe 1O pe3yJibTaTaM PeHHBEHTApH3alMU (DIOPHI COCYAUCTBIX PACTEHUH B
2010 r. [Matveyeva et al., 2014]. Orpaanunmcs KpaTkoi HHPOpManuei 06 0coOeHHOCTAX JaHamagTa.

I'eomopdonornueckn npaBodepexkse p. [lsicuna B ganHOM paifoHe — IpeBHss peuHas Teppaca (20-25
M?), IIpH TIOCTETIEHHOM TIOBBIIIEHHH TIEPEXO/AMAs B BEICOKYIO (10 50 M) PaBHMHY, CIOKEHHYIO MOPCKHMH
YETBEPTUYHBIMU OTJIOKCHUSMU (TEMHOLIBETHBIMH CYTJMHKAMHA M TJIMHAMHK), MECTaMH IIEPEKPBITBIMHU
JpeBHEaUTIOBUATBHBIMI HaHOCaMu. EKerofHo 3anmmBaeMasi BO BpeMsl IaBOAKOB HU3Kas WIIMCTasl MoiiMa B
ycThsiX AByX npuTokoB (pek Heypa m Tanmynky-Tapu) Ha oTpe3ke MeXAy HUMH pacumpeHa 1o 50-60 m.
Bricokuii (o 10 M) 6eper peku (sipbl), 0OpalieHHBIN Ha FOT, BCICACTBHE aKTUBHBIX DPO3UOHHBIX MTPOIECCOB
u3pe3aH TIyOOKHMMH JIO)KOMHAaMH, B KOTOPBIX CHEXHBIH MOKPOB (3UMOH 10 3 M) coxpaHsercs IO Hayaja
aBrycra. Y4acTKu MEXAYy HUMU UMEIOT BUJ rpeOHell ¢ KpyTo MajaroluMy ckioHamMu. BomHas spo3us 3aech
COYETaeTCsl CO CHEXHOW, YTO BBI3BIBACT OMOJ3HHU, 00pa3yloLIMecsl MPEUMYIIECTBEHHO BECHOW BO BpeMs
MaBOJAKa, HO BO3MOXHBI M B pasrap Jjera. ['ycTOH NEHIOPUTHOM CeThbi0 pachankoB (KOPOTKHX IOJHH

2 3Z[CCL 1 Jajie€ BCE BBICOTHI HAX YpP. M.
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SPO3HOHHOTO TMPOUCXOXKACHUS), MO KOTOPBIM OCYIIECTBIIIETCS CTOK BOABI M3 O3EPHBIX M OONOTHBIX
JEMPECCHH, MOBEPXHOCTh TEPpachl paculcHEHa Ha HEBBICOKME YBallbl C MOJOTMMHM cKioHaMu. B 60-70-e
TOAIbI U HUX ObLIa XapakTepHa BEIPOBHEHHAS MOBEPXHOCTh MM CO CIUIOLIHBIM MO3aHYHBIM PaCTUTEIBHBIM
TIOKPOBOM — GYTOpKOBBIE® TYHJPHI, HIIM C Pa30pPBAHHBIM M3-3a TPHCYTCTBHS MATEH rONIoro rpyHTa (10 20%)
— NSATHHUCTBIE TYHIPHI.

Ha wMecre chnymeHHBIX M BOKpPYr CYLIECTBYIOLUIMX O3€p HMMEIOTCS OOIIMpHBIE 3a00JI0uEHHbBIE
TUIOCKOAOHHBIE TOHIKEHHSI, Al KOTOPBIX XapakTepPeH BaJMKOBO-TIOJUTOHAIBHBIA penbed: MOTUTOHBI C
BOTHYTHIMH JHUIIAMH U TPUIOTHSATHIME BaJIMKaMHU MO HMX Nepuepud W paslessiolue UX JIoKOuHbL B
HErTyOOKHX «BEEPHBIX» JAEHPECCHAX B BEPXOBbAX MONHH PYYbEB HMMEIOTCA 2-WiCHHbIE OO0pa3oBaHHS —
OOIOTHO-TYHAPOBBIC KOMIUIEKCHI C CYXHMH IUIOCKMMHU MOJIMTOHAMH M Pa3feiOIMMUA UX OOBOIHEHHBIMH
NOXOMHAMHU.

Paiion pacnonokeH B 30HE CIUIOIIHOTO PACIpPOCTPAaHEHHS MHOTOJIETHEMEP3JBIX IMOpol, o0mas
MOIITHOCTH KOTOpBIX He MeHee 300-400 m (Bo3zmoxkHO, 500-600 M). OtranBanue nesrensHOro cios [Danilov
et al.,, 1973] HaunHaeTcsi ¢ MOMEHTa CXOJa CHEKHOI'O TIOKpPOBa B Hayajie MIOHS U MPOJOJKAETCS 0 KOHLA
aBrycra. B mepuon naOmiogenuit B 1966-1970 rr. rmyOmna orramBanusi Ha yBamax — 0.6-0.7 M, B
3abomnoueHHbIX aenpeccusax — 0.4-0.5 m, Ha BbICOKOM Oepery peku — 1.3-1.5 m.

OOmiee mpencraBieHUe O KIMMaTe JyYllle BCEr0 MOXKHO OBUIO MOJTYYHTh HA OCHOBAHWUM JAHHBIX
MereocTtaHmu Y cth-Tapesi, kotopas B rofpl e€ padoTsl B 1955-1992 rr. Haxoamunace Ha ocTpoBe B 35 KM
HIDKE MO TeuyeHuto oT Tapew, a Takke M3 MaTepHalloB KIMMAaTOJOroB cTamuoHapa [Romanova, 1971].
CHeXHBI TTOKPOB YCTaHABJIMBAJCA BO BTOPOM nekane ceHTs0ps. Ha BomopasnmenpHBIX yBajax, I €ro
riyOnHa 3uMoi He mpebimaer 0.4 M, OH pa3pylaercss B IEPBYIO HEAECTIO MIOHA U PAacTauBaeT B TEUCHHE
HECKONbKUX AHeH (nmmuHoe HaOmonenne H.B. MatseeBoii BecHoit 1967 1.). B nonmmnaax pacnajkoB CHeEr B
BHJIE IUIOTHBIX CHEXHUKOB COXpAaHSETCS N0 KOHLA HIONA — Havaima asrycra. IIpomomKuTenbHOCTh
0e3MOpO3HOro Meproia —OKoJo 2 MecaLeB (uroib, aBryct). CpenHeronosas temiepatypa -13°C, aaBaps — -
31°C, utons 10°C. Ilo naHHBIM KIMMAaTHYECKUX HAOIONCHHM, B palioHe cTalloOHapa 3a 5 MOJIEBBIX CE30HOB
(1966-1970) cpemuentonbckas TemmepaTrypa — okono 8°C, 4uro 0oiee COOTBETCTBYET 30HAIBLHOMY
MTOJIOKEHUIO TEPPUTOPHH.

PactutensHOoCTh oOmucaHa B TPEX CTAaThAX: B [JBYX IPUBENEHBI TIe0OOTAaHMYECKHE OYEPKH C
JeTanbHbIMU (C TabNIHMIaMH, 3apUCOBKAMH TOPU30HTAIBHON CTPYKTYPhI) XapaKTEpUCTUKAMHU CTallMOHAPHBIX
yuactkoB [Matveyeva, 1968; Matveyeva et al, 1973]; B Tperheil HuMeeTca KapTa € KpaTKOH
XapaKTepUCTUKON BcexX enuHUIl jereHnsl [Matveyeva, 1978]. Jleranu coctaBa U CTPYKTYPBI COOOIIECTB
MPUBEACHBI HIDKE, IIPY OMMCAHUU pe3ynbTaToB padoTsl 2010 1.

CormacHO 30HAaNBHOMY JEJCHUIO, PallOH HaXOOUTCS B MOA30He TUNHYHBIX TyHApP [Chernov,
Matveyeva, 1979; Matveyeva, 1998] (Circumpolar Arctic Vegetation Map (manee CAVM) subsones C, D
[CAVM Team, 2003, 2024)] u or"ocutcsi k Cpenne-TalMBIPCKOMY OKpPYTYy IOJIOCHI MOXOBBIX U
mumaiiHukoBeIX TyHOP [Geobotanical zoning..., 1947]. IlpenBapsist obcyxnenue pesynbratoB 2010 r.,
CKa)KeM, YTO Yy Hac HE BOSHUKJIIO MIOBOJA NIEPECMOTPETh YTO-THMOO0 B 30HAJIHLHOM IMOJIOXKEHUH TEPPUTOPHH.

KMETOAOJIOI'MN

Bo3MOXXHOCTH 3a KOPOTKUH MEPHOA TOBTOPHBIX HAOMIOACHUIN OLEHUTH COCTOSIHHE HKOCHUCTEM H
clieNaTh HE MPOCTO HKCIEPTHOE 3aKIIOYCHUE O TOM, MIPOU3OLLIH JIU KaKUe-TH00 N3MEHEHHUs, HO OLICHUTh HX
KOJTMYECTBEHHO M OOBSACHUTH NPUYMHBI, HAPUMEP OTIEIUTH PE3yIbTaThl €CTECTBEHHOH CYKIECCHH OT
KaKHX-TO (OpC-MaXOPHBIX OOCTOSITEIBCTB («BHE3AIMHOE» IOTEIUIEHHE KIMMaTa, KaTacTpouuecKue
SPO3HOHHBIE COOBITHSI, AaHTPOIIOI€HHOE/300r€HHOE BO3ACHCTBHUE U JIp.), KpailHEe Malbl.

Hns  ApkTHKH OOBEKTHBHBIX TPEACTABICHUH O CKOPOCTH €CTecTBEHHBIX (0e3 ¢us3mueckoro
paspylleHns) U3MEHEHHIH HET, XOTS MONBITKH ObUIHM cenaHbl B mpoiiecce mporpammbl ITEX (International
Tundra Experiment), craproBaBmeii B 1990 r. Her orBera, Kakue OOBEKTHI PAaCTUTEIBHOCTH Hamboiee
MOAXONAT M JOCTaTOYHO KpaTKOBpeMeHHBIX (anmHoro B 40 ner) mpoueccoB. Ha crammonape
pa3HooOpa3Hble HAONIOJCHUS BeIM B TedeHue 12 Jier, HO B JHUTEpaType OTPa)KeHbl TJIaBHBIM 00pa3om
pe3ynbTaThl TOro, YTo ObLIO BIMONHEHO B 1966-1970 rr. Brina BeisgBICHA (1opa COCYAMCTBHIX PAaCTEHHH U

3 B jmreparype 9acTo UIS COOGLIECTB C TAKHM THIIOM HAHOpeTbeda HCIOIB3YIOT TEPMUH «METKOGYTOPKOBBIOH,

rmojiaraeM, 9To 3TO M3JIUIHEEe YTOYHEHHE pa3Mepa OyropKoB, IOCKOIBKY CEMaHTHKA TOTO CIIOBA MOAPa3yMEBaeT, 4TO
00BEKT MaJICHbKHI, MCIIKUI.
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CIOPOBBIX (MXHM, NMEYEHOUHUKH, JHIIAMHWUKH, MOYBCHHBIE BOAOpOChH). JleranbHO (yCTaHOBJIEH COCTaB
BHJIOB, JaHA OLIEHKa MX OOMJIMS/BCTPEYAEMOCTH MO 3JeMEHTaM HaHopenbeda (KOTOPBIM COOTBETCTBYIOT
MUKPOTPYIIIUPOBKHA PACTUTEIBHOCTH), CHENaHbl 3apUCOBKH TOPH3OHTAIBHOM CTPYKTYPBI, B3SITBI YKOCHI
Oromacchel, MpoBeleHbl (EHONOrHYECKHe HaOMIOACHNUs, MPOCIeKEHa IUHAMUKA OTTAHBAHUS MEP3JIOTHI)
Obuta onucaHa (M pe3ynbTaThl OMyOJIMKOBaHBI) PaCTUTENBHOCTH JIMIIb IBYX U3 6 Y4acTKOB (CM. HUXKeE),
MO3TOMY MBI OBUIM HaleleHbl NOBTOPUTH ONMHCAHME 3THUX COOOIIECTB W XOTA OBl BU3yaJbHO OLICHUTDH
COCTOSIHHE OCTaJIbHBIX.

B 1969-1970 rr. ObUIO BBHINOJIHEHO I'e0OOTaHWYECKOE O0CIEeOBaHWE TEPPUTOPHU CTalOHapa Ha
miomam ~3 X 7 kM Mexnay pekamu Heypa m TanyHky-Tapn M moAroroBieHa KapTa pacTUTENBHOCTH
M 1:10 000. Xectkoro TpeboBaHUS 0053aTEIbHON MyOJUKAMH Ie000TAHUYECKUX OMUCAHUN B OTKPBITOH
neyaTd B TO BpeMs He ObUIO, M Te000TaHUKH, CIICIOBABIINE MPUHIMIIAM «IOMUHAHTHOW» Kiaccu(HUKalNY,
uX MouTH (TeM Oosiee B MOBTOPHOCTH) He MyOnuKoBaiu. M3 Gonpiioro o6bémMa reo00TaHUYECKUX JaHHBIX
(oxomo 200 omucanmii, aBropel H.B. MarBeea um T.I'. [lono3oBa), MOMOXKEHHBIX B OCHOBY KapThl,
BIIOCJIEJICTBUM B IMpOIecCe KJIACCH(PUKALMK PaCTUTENBHOCTH B pPa3HbIX paiioHax TaiMbIpa cOrjacHo
npuHIunam mwkossl Lropux — Monnense (zanee L[-M), 6onee n3BectHrIM Kak noaxof bpayn-bnanke (nanee
Bb-b), Obuto omyOmukoBaHO WX HeOombmoe uucio [Matveyeva, 1994, 1998]. Oteickath Te Ke camble
mpoOHBIE TUIOMAAKN OBLIIO POOIEMaTHYHO, TIOCKOIBKY TOYHO OHM HE ObUTH 3a()MKCHPOBAHBI HU B M0JIE, HU
B KoopauHatax GPS, Ho HaiiTu cooOriecTBa, Te BBITOIHSIIN ONMKUCAHUS, IPEACTABIIUIOCH BO3ZMOXHBIM, TaK
Kak B mpouuioM umencs aspodorocanmok M 1:60 000, ma koropom ux ormeuanu. Cmoycts 40 ner
TUTAHUPOBAJIM IPOBECTH BU3YAJIBHYIO OLEHKY COCTOSIHUS PACTUTEILHOIO TIOKPOBA IPY MapIIPYTHOM 00xoze
TEPPUTOPHUH C KapTOi pacTuUTenbHOCTH (c nereHaod B 38 HomepoB) e€ aBropom (H.B. MatseeBa), uto B
KaKOKM-TO CTETEeHH JaBaJO LAaHC Ha OOBEKTUBHOCTh — OIMH YYaCTHHK MPOLUIBIX U HACTOALIMX HAOIIONCHU,
XOTSL M C JOCTaTOYHO WHBIM ONBITOM W KBaJIM(HKaLWed, K mpumMepy, 3HaHHE (IOpbl (COCyAUCTHIX!) H
pacro3HaBaHNE BUAOB, BKIIOYas MaCCOBBIE CIIOPOBHIE, Ha IJIa3.

«[logBogHBIX KaMmHEH» B METOAMKE MpPEACTOsIIed pabdoTel OBUIO JOCTaTOYHO, HaIpuMep,
BO3MOXHOCTB JIPYTOH, YeM HpEeXIe, OLEHKH oOmaus BuAoB. Y, rmaBHOe, ObUIO MOHMMAaHHUE, YTO TOBTOPUTH
BcE HE TIOJIyYUTCs, 3HAUUT, HaI0 BEIOpaTh Hanbosee HarsIHOE U3 TOTO, YTO BO3MOXKHO.

Kak ynomsHyTO BBIIIE, B MPONUIOM KOMIUIEKCHBIE MCCIEAOBAaHUS NMPOBOAMIN Ha 6 y4acTKax; cO
CIIOBECHBIMH PYCCKUMH Ha3BaHUSIMHM (KaK OHHM TIPUBEACHBI B CTaThsX) IOCTYIHBI XapaKTEPUCTHKH C
Ta0NuIaMu Ty U3 HuX [cMm. Matveyeva, 1968, 1969; Matveyeva et al., 1973].

[lozgHee OblIa MpeaNpHUHSTA MONBITKAa KIAaCCH(PHUKALUN PACTUTEIBHOCTH TalMbIpa B COOTBETCTBHH C
MPUHLIMIIAMU OT€YECTBEHHOW JOMHMHAHTHOM CHCTEMBI M TIPEAJIOKEHA HepapXuyeckas CHCTeMa OT
accopanuy OO0 THNA pacTuTenpHocTH [Matveyeva, 1985], B koTopo# W3JIOKEHBl MPOOIEMBI
KJaccu(uKaluy, HaYuHasi ¢ TOro, KAKOW CHCTeMe M MPHUHLIMIAM CIIeN0BaTh, KaK HA3bIBaTh €AMHUIBI (TI0-
PYCCKH, Ha JaTbIHU?), U MPUBEAEH YEK-IUCT (38 KOTOPBIM ONMHCAHHA C TAOJIMLAMH B PYKOIMCHOM BHIE B
apxuBe aBTOpa) 4 ypoBHeW: Tumn pactutenbHocTu (5 — Kycrapuukossiid, KycrapuuukoBslii, TpaBsHoii,
MoxoBo#, JlnmaitaukoBsrii), Gopmanus (32), rpynna accounanuid (58), accoumanms (116). [Ipuxmmms
OpraHu3alMy HA3BaHWH: THUIl PACTUTENBHOCTH — PYCCKHM M JATBIHB, (JOPMALIUS M ACCOLMALUS — JIATHIHB,
rpyImna accounanuii — pycckuii. Yucno BunoB B Ha3BaHuM popmanuu 1, accoruanuu — ot 1 10 9 (nepeyeHs
BHUJOB B OAHOM sIpyce C +, pa3Hble ApYChl 4epe3 KOpOTKoe (—) Thpe = MuHH-onucanue!). Pesymprar He
YIOBIETBOPHUI aBTOpa, IIOCKOJIBKY 00pa0oTka omucaHuii Obula JTOCTaTOYHO IPOM3BOJNBHOM, a
KJaccuuKalys MHANBUIYaIbHO-aBTOpCKO. MHTepec k mpobiieMe MOATOIKHYIO 3HAaKOMCTBO B 1989 1. ¢
mpuHIHIAMU Kiaccupukanuu mkoisl [I-M (mogxon b-B), mocne yero onucanus coodbmiects Ha TaiiMbIpe u
ux 00paOOTKy BBHIMOHSUIN COTJIACHO 3TUM NMPUHLIMIIAM, BKIIIOYas OLEHKY OOMIINS BHIOB B Oasuiax.

B 2010 r. mpu ToMm uTO 3amaueil OBLIO OLIEHUTH, YTO K€ MPOU3OLUIO B PACTUTEIHHOM IMOKPOBE 3a
JNOCTaTOYHO JTUTEIbHBIN MPOMEXKYTOK BpEMEHH, OTPULATENbHBIM OBbUT (JaKTOp BpPEMEHH, a BEpHEE, ero
OYEBHUIHBIN HEIOCTATOK — MO 3-5 MOJEBBIX ce30HOB (M0 2-4 Mecsma) XOTa Obl y OTHOTO M3 YYaCTHHKOB B
MPOIUIOM M MEHbIIE 3 HENeNlb B HACTOALIEM. JTO OMPEAETHIIO HEBO3MO)KHOCTH MOBTOPHUTH BECH CIIEKTP
WCCIIEIOBAHNN. Y Ianmock cAenaTh ONHCAaHUA Ha 2 CTAllMOHAPHBIX yYacTKaxX 30HAIBHOM PacTUTENBHOCTH,
XOTS M HE Ha TeX K€ caMbIX NPOOHBIX IUIOMAAKAX, U 000HTH 0OIBIIYIO YacTs TeppuTopuu. 1 Betan Bompoc:
a KaK Mbl MOXKEM 3TO CIIeNIaTh HE Ha YpPOBHE OOLIMX BIIEYATICHUH U paccyKACHUH, a JAOKYMEHTHPOBaHHO,
9T00BI YHTH U3 popMaTa «MCKYCCTBa» HAOMIOACHUS 1 NPEACTaBUTh KaKHe-TO JOKa3aTeabcTBa?

3aBepiasi 00CyKJeHNE METOAOIOTHIECKUX MPOoOJeM, etlé pa3 aKIEHTHPYEM HEKOTOPbIE MOMEHTHI, O
KOTOPBIX YIIOMSHYTO BO BBEJCHHH.

I'eoboTannueckoe ONMMCaHWE — MOYTHU HICANbHBIH HMHCTPYMEHT KakK Uil «IOpTpeTa» o0beKTa —
pacTUTENBHOr0 COOOILIeCTBA, B MOMEHT BPEMEHH XapaKTEPHUCTUKU €r0 COCTaBa M CTPYKTYPHI, TaK U IS
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JOCTOBEPHON OLEHKH JUHAMHUYECKHX IIPOLIECCOB MNPH TOBTOPHBIX HAOMIOAEHUSX. [Ipu BBIOTHEHUH
ONMCAHMA CYHIECTBEHHO BCE. YS3BUMBIH MOMEHT, YTO MpPH TMEPBUYHBIX W IMOBTOPHBIX HCCIIEIOBaHUAIX
pa3nu4Hble METOAWKH MOTYT JaTh Pa3HbIC Pe3yJbTaThl NPH COXPAHEHHUH BCEX XapaKTEPHCTHK OOBEKTa.
CymiecTBEHHBI Takue OOCTOSATENBCTBA, KAaK: pa3Mep M MECTOHAXOKIEHHE NMPOOHBIX IUIOMIAIOK; IOITHOTA
BBISIBJIGHHS BHJIOBOTO COCTaBa (3aBHCHT OT MPOJODKUTENBHOCTH BBIIONHEHHS] OMHCAaHUS M OT
KBaJTM(UKALUK HCCIEAOBaTeNel); pa3iuddsl B TOYHOCTH OLECHOK OOMIIUS/TIOKPBITHS BHIOB; pa3HbIC
MPONOJDKUTENIBHOCTH IOJIEBBIX PalOT, KaJlleHIapHbIE CPOKHM HAOIIONEHHH W TOTOIHBIE XapaKTEPUCTHKH
BereraniioHHoro mnepuozga. CyxaeHune 00 H3MEHEHHsIX OyAeT OOBEKTUBHBIM TOJNBKO TIPH YCIOBUH
OJIMHAKOBOCTH TIEPEYHCICHHBIX MOMEHTOB, & CYOBEKTHBHOCTb — TEM BBIIIE, YeM OOJIbIIE HECOOTBETCTBHI B
METOJIMKE.

Ho naxe npu cobmroneHnH CTONb KECTKUX OTPaHUYCHUN OCTaeTCsl BEPOSITHOCTh cIenaTh pasHble (10
MIPOTHBOIONIOKHBIX) 3aKIIOYCHUS 10 IOBOAY BBIBICHHBIX pasnuuuil. Tak, HaxokIeHWe Ha NPOOHOH
IUIOIA/IKE BHJA, NPESKAEC Ha HEH HE 3aperucTPUPOBAHHOTO, MOXET OBITh HCTOJKOBAHO U KakK €ro
«TOSIBJICHNE», ¥ KaK MIPOIYCK B MPOILIOM; TaK ke KaK M OTCyTCTBHE — KaK JEHCTBUTEIBHOE «MCUEC3HOBEHUE)
WIH K€ HEHaXOXIEHHE INPH MOBTOpHOM omnucaHud. OOe cHTyalluu BEpOATHBI, KOTAa 3TO HEOOJbIINE
pacTeHus, 0coOEHHO CIOPOBBIE, C HU3KUMH BeTMYMHAMU OOMIIMS M BCTPEYaEMOCTH, [a emé U TPYJHO He TO
4TO OIpenensieMble, a BU3yaJbHO pa3fyacMble B Mose (YTOOBI momacTe B 0Opaslbl AJs AajbHEHIIEro
OIpeeNCHNs).

Pe3ynbTathl mpeapAynx HaOMIOACHUH JOJKHBI OBITH HE IPOCTO JOCTYIHBI (HApUMeEp, B aBTOPCKUX
apxuBax), HO OMyOJMKOBaHBI B OTKPBITOH MeYaTH WM XOTSA Obl W3BJIEKaeMbl U3 MHTEPHETA, YTO MOBHIIIACT
rapaHTHIO TOCTOBEPHOCTH JAHHBIX, 1 HEOOXOIUMO, YTOOB! OBUTH TIOHSTHBI METOIBI UX MOTYIEHHSL.

B Hamem ciryyae MeTonuka BBIIOJIHEHHS ONMKCAHM, BKIIOYAs pa3Mep NpOoOHOH MIIOMAIKH, TOTHOTY
BBUSIBJIGHMS BHJIOB M KOJMYECTBEHHYIO OLIEHKY HX Y4YacTHs B CJIOXEGHHM COOOINECTB, a TaKkkKe
npodecCHOHANN3M U OMBIT MOJICBOM padoTHI, ObLIA Pa3IMYHON HE TOJBKO B MOMEHTHI, TAJIEKO pa3BenEHHbBIC
BO BPEMCHH, HO M B OJJHO U TO K€ BpeMs B MPOLLIOM. BCE 3T0 MBI MMeNnu B BUAY IIPU OLIEHKE PE3yJIbTaTOB,
cTapasich pa3aeiauTb 00bEKTUBHOCTD, CYOBEKTUBHOCTD U 3KCIIEPTHOCTD MIPU UX MHTEPIPETALINH.

PE3VJIbTATEHI
CranuoHapHble y4acTKH (30HAJIbHBIE 0001 EeCTBA)

Baxueiimmm 00beKkTOM HaOJMIONEHUN B MPOLUIOM B MEPBYIO OYepeab OBUIM 30HANBHBIE COOOLIECTBA
Ha BOJIOPAa3/ENbHBIX yBaJlaX — MATHUCTBIE U OYTOPKOBBIC TYHAPHI (IPUBBIYHBIC HA3BAHUS B PYCCKOSI3BIYHOM
JUTEPAType MO PACTUTEIBHOCTH APKTHKH).

JPUAIOBO-OCOKOBO-MOXOBAS IIATHUCTAA TYHAPA (AOMII) [Matveyeva, 1968: Puc. 1, 3-5,
Tabn. 1; Matveyeva et al., 1973: Puc. 4, Ta6mn. 1. Yaactok Ne 2].

Coo00111ecTBO pacIoOKEHO Ha HAaANOWMEHHOW Teppace B HENOCPEACTBEHHOH OIM30CTH BBICOKOTO
(oxomo 10 m) 6epera peku (Puc. 2).

B uyek-nmucre cooOmects TaliMpipa, coriacHO AOMHUHAaHTHOMY moxaxoxy [Matveyeva, 1985], oo
oTHeceHO K acc. Hylocomium splendens var. alaskanum+Aulacomnium turgidum+Tomentypnum nitens—
Carex ensifolia+Dryas punctata®; B pamkax kmaccuduxarmuu mxonsl 1-M (momxox B-B) — xnacc Carici
arctisibiricae—Hylocomietum alaskani Matveyeva et Lavrinenko 2023.

B mpommiom onucanus ObUIM BBIIOJHEHBI Ha JABYX MPOOHBIX IUIOLIAJKAX, PAacHOIOKEHHBIX B
HEMOCPENCTBEHHOW OIM30CTH APYT OT Apyra, pasmepoM 10 x 10 m (B 1966 1.) m 15 X 15 m (B 1969 r.). Ha
o0enx ObUIM TPOBENEHBI 3aMephl AJIEMEHTOB HaHOpenbeda; TOPU30HTAJIbHAs CTPYKTYpa 3apHCOBaHa Ha
miomankax 2 x 5 mu 0.5 x 0.5 m [Matveyeva, 1968: Tao6n. 1, Puc. 1, 3-5) u 15 x 15 m; Matveyeva et al.,
1973: Ta6n. 1, Puc. 4]; cnucku BUIOB (COCYAMCTHIC, MXH, NMEYEHOYHUKH, JINITAWHUKHA) COCTABIICHBI 1O 3
3JIeMEeHTaM HaHopenbeda (MATHO TPyHTA, BAJUK, JIOKOMHKA) C TJa30MEpHOM OLIEHKOW MOKpHITUSA (B %)
Ka)kzoro Buja B 1966 r. Ha kaxxaoM 1 Mz, B 1969 r. Ha BCIO ILTOMAAL.

4 Homenkmatypa BHIOB B OCHOBHOM CIIEAYET: COCYAUCTBIX pacteHuii mo [Panarkticheskaya...] (Dryas punctata:
[Sekretareva, 2004]), mxoB — o [Moss flora ..., 2017, 2018, 2020, 2022] (Racomitrium canescens: [Ignatov et al.,
2006]), neuenounmnkoB — mo [Hodgetts et al., 2020], mumaitanko — mo [Checklist ..., 2010]. Illupoko ucmonszyemsie
CHHOHHIMEI TaHBI B KBaJpaTHBIX CKoOKax (cm. [Ipunoxenue 1, Tabm. 2, 3, 4).
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B 2010 r. HaliT KOHKpETHO 3TH MIomanku He yaainock (GPS B Te BpeMeHa He ObLIO, KOJBIIKA HE
COXPaHHUIINCH). PacTuTenbHOCTh ommcany Ha HOBOHM momianke 10 x 10 m (73.2514° N, 90.5872° E). He
OBLTO M BpEMEHH Ha CTOJIb e JeTalIbHYI0 paboTy, Kak paHee. | apaHTHPOBAHHO MOJIHO OBLT BBISIBJIEH COCTAB
BHJIOB TOJBKO COCYIUCTHIX PACTEHUH € INIA30MEPHON OLIEHKOW MX OOHMIIHUS/TMOKPHITHA B Oaniax mo mkane b-
b na Bcro miomaznp; o0mime MOX000pas3HBIX W JMIIANHHMKOB OLEHEHO JHIIb U1 CAMBIX MAacCOBBIX H
KPYIIHBIX BHJOB, OTHOCHTEIBHO JIETKO HICHTH(GUIMPYEMBIX B IONE; MONydeHBI JaHHBIE O pa3Mepax
3JIEMEHTOB HaHOpenbeda, TOpU30HTATIBHAS CTPYKTYpa 3apucoBaHa Ha yacTH (5 X 5 M) mpoOHOH IUIOLIaIKH.

Pezynomamer cpasnumenvuoii oyenxu cmpykmypsl u cocmasa JJOMII coobwecmea no
npowecmesuu donee 40 nem (1966, 1969, 2010).

Crpykrypa. Qs coobiiecTBa XxapakTepeH peryispHO-IUKINIECKUH 3-4JIeHHBINA THUIT TOPU30HTAIBHOM
CTPYKTYpHI [cM. Matveyeva, 1988, 1998], oOycioBieHHBIH pa3BUTHEM HaHOpPENbeha KPHOTeHHOTO TeHe3nca:
MOBTOPSIIOIIMICS B MPOCTPAHCTBE MOAYNb MHATHO rpyHTa (mo ~0.8 M B amam.) Ha pa3HBIX CTaAUsAX
3apacTaHus Ha IOBEPXHOCTH MenanboHoB® (0 1.3 M B qmaM.) + Bamuk 110 ux nepudepun (1o ~0.5 M mup.) +
noxounKa (~0.3 M mmp.), pasnenstomas MenanboHbl. B mogzone tunmuabeix TyHAp (= CAVM subsones C,
D) na TalimbIpe Takoi TUI CTPYKTYpPHI OOBIYEH B CAMOM PaCHpPOCTPAaHEHHOM THIIE 30HATBHBIX COOOIIECTB Ha
BOAOpa3lenbHBIX yBanax [Matveyeva, 1998].

1967 r.

MaTHUCTasa TyHgpa

7
iy

/ il
/ ,{/' | Puc. 2. JIpnanoBo-0cOKOBO-MOX0OBas
2
o

I MATHUCTAsI TYHIPA, y4acToK Ne 2:

a, B — oOmmii maH; 0, T — KPYIHBIA IUIaH; J —
MOJyIb TOPU3OHTAIBHON CTPYKTYPHL.

Fig. 2. Dryad-sedge-moss frost-boils tundra,
Site 2: a, B — general plan; 6, T — close-up; 1 —
horizontal structure module.

Moaynb
U3 3 anemMeHToB
HaHopenbeda:

3 Ilpu cpaBHEHHMH NPEKHHE TAHHBIC IO COCYAMCTEIM PACTCHHAM U 110 JOMHHHPYIOIIAM/HAHGOIEE YACTEIM CIIOPOBBIM

TiepeBeny B OAIUIEL.
°B JUTEPAType TSI TOTrO SJIEMEHTa HEPEKO UCTIONB3YIOT U TEPMHH «ITOJUTOH.
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B 2010 r. coxpaHwics peryispHO-LIUKINYECKUN 3-4JICHHBIA TUI TOPU3OHTAIBHOW CTPYKTYyphl. B
pasHble CpOKM HaOmoAeHuil 3adUKCHpOBaHBl OJNM3KHME, HO HE MONHOCThI0 omuHakoBeie (IIpmoxkenwue 1,
Ta6mx. I11) BenmnuuHbl pa3MepoB dmeMeHToB HaHopenbeda. B 2010 r. auamerp MATEH W paccTOSHUE MEKIY
X nentpamu Ha 0.2 M Gombme, ueM B 1966 r. Ho To, uto cmycts Gomee 40 eT umcno Moxyseii Ha 100 M
(32 u 31) u cootHOMMEeHHE UX deMeHTOB (TsTHA 30%, Bamuku 50%, noxOunaku 20%) omHU U Te ke, CKopee,
CBHJICTEIBCTBO B MOJIB3Y TOTO, YTO TOPU30HTAJIbHAS CTPYKTYpa CTAaOMJIbHA, a Pa3JIduusi, BO3MOXHO, CBSI3aHbI
C MOTPEIIHOCTSIMH HM3MEPEHHUS JIEMEHTOB, CHJIBHO BapbHUpylomux mo ¢opme. BusyanbHO HeCKOIbKO (HE
Oonee 2-3%) yMeHbIIMIACH OIS TOJOTO IPyHTa, M3-3a 4ero odiiee mpoekTuBHOe mokpeitue (mamee ITIT)
pacTuTenbHOCTH yBenuuumiiock ¢ ~90% B 1966 u 1969 rr. no ~92% B 2010 r. Ciaoxuiock BIe4aTiIceHHE
(9KcmepTHAA OLIEHKA), YTO MOKPOB CTal 0ojiee BBIPOBHEHHBIM M3-32 YMEHBLICHUS IPEBBILICHHS BAIMKOB HAJ
moBepXxHOCThIO rpyHTa (05110 0.05-0.10 M, crano (Ha rma3) xo 0.05 m).

Hame 3akmiouenue: B 11el10M HaHopenbed octasncs 0e3 CylIeCTBEHHBIX W3MEHEHHH NMPH COXpaHEHUH
PEryISpHO-IIUKIMYECKOr0 3-4IeHHOr0 THIA TOPH3OHTANBHON CTPYKTYpHI, 4Hcla Momyiedl Ha 100 M° u
IIJIOIIATHOTO COOTHOIIEHUS UX JIEMEHTOB.

CocraB u obmnue BunoB (IIpunoxenue 1, Ta6n. 112). B pazopBaHHOM NSATHAMH I'pPyHTa Ha3eMHOM
MOXOBOM sipyce JOMHUHHPYIOT Hylocomium splendens var. alaskanum, Aulacomnium turgidum,
Tomentypnum nitens, B BepxHeM paspexeHHoM — Carex bigelowii subsp. arctisibirica w Dryas punctata. 1o
coo0IIeCTBO — caMoe Ooraroe M3 M3BECTHBIX B LUpPKyMIoisipHoid Apkrtuke [Matveyeva, 2009]. Ho na
Pa3HBIX IJIOMIAKaX B MPOLLIOM OHO ObLIO pa3nuyHbM: 135 BuOoB (56 cocyaucTsix pacteHuid, 16 mxos, 10
MEYCHOYHUKOB, 53 mmmaiiHuka) Ha 10 X 10 M B 1966 1. [Matveyeva, 1968 — paboTa HauMHAIOLIETO
acnimpanTa] u 180 BunoB (cooTBeTcTBeHHO 57, 48, 26, 49) Ha 15 x 15 M B 1969 1. (Matveyeva et al., 1973:
Tabn. 1; Zhukova, 1973: Tabmuma). B 1966 r. Ha mnomanke 10 X 10 M U3 cOCyIMCTBIX pacTeHUH He OBLIO
Carex vaginata, Draba sp., Minuartia macrocarpa, Vaccinium vitis-idaea subsp. minus n Valeriana capitata
u o Gasrolychnis apetala v Pedicularis hirsuta — Bce ¢ HU3KMMH BCTPEYaEMOCTHIO M OOMJIMEM, YTO
MOTJIO OBITh KaK PeajbHOCTBIO, TAK M CICICTBHEM Pa3HOM Jleraiau3auny padoTel. Beero Ha AByX Iuiomaakax
B 1966 u 1969 rr. 66u10 195 BUAOB (cooTBeTcTBeHHO 60, 49, 27, 59). MBI COWIN MOJIE3HBIM MPUBECTH ITY
nH(pOPMAIMIO, TOTOMY 4YTO B paHee ONMYOJMKOBaHHBIX CTaThsIX JUIA HTOrO COOOILECTBAa MpHBEAEHA
HECKOJIBKO pa3inyaromascsi nHOopManus o yicie BUIOB.

B 2010 r. moBTOpUTH CTONB ACTalbHYIO paboTy He yHaloch Jaxke B NpuOmmwkeHHOM Buue. Ha
wiomaake 10 x 10 M rapaHTHPOBaHHO TOJHO OBUT BBIABICH COCTaB BHIOB COCYAMCTBIX PAacTEHHH C
IJIA30MEPHONW OLIEHKOW WX OOMIMS/MOKpBITHS B Oamnax (mo mkane b-B) Ha Bcro miomaznp; oOwmine
MOX000pa3HbIX U JUIIAHHUKOB OLIEHEHO JIUILb IS CAMBIX MacCOBBIX M KPYITHBIX BUIOB.

Campie oOmiibHBIE BUABI (> 1%) B pa3peXEHHOM HHM3KOM KYCTapHHYKOBO-TPaBSHOM fApyce — T€ ke
ocoka Carex bigelowii subsp. arctisibirica u npuana Dryas punctata. He Haiinens! 12 BunoB (Bce paHee ¢
HU3KMM OOMJIMEM/BCTPEYAEMOCThIO WM OJUHOYHBIE 0COOM), B TOM 4Mcie 3 (MOXYEPKHYTHI) B MPOILIOM
OBUTH BBISIBIICHBI TOJIEKO HA OJHON M3 IBYX IUIOMANOK (Androsace chamaejasme, Cardamine bellidifolia,
Draba sp., Koeleria asiatica, Orthilia obtusata, Papaver pulvinatum, Pedicularis capitata, P. hirsuta,
Petasites sibiricus, Ranunculus nivalis, Saxifraga oppositifolia, Vaccinium vitis-idaea subsp. minus) n
HaiaeHsl (oquHOYHBIE 0co0M) 8 (Carex misandra, Eriophorum brachyantherum, E. vaginatum, Hedysarum
arcticum, Pedicularis dasyantha, Polygonum bistorta, Ranunculus affinis, Saxifraga foliolosa). Takue
HECYILECTBEHHBIC PA3JINUMA AaIM MPaKTHUECKA OAHO U TO e BHA0BOE OOraTCTBO COCYAWCTBIX PACTEHUH —
56/57 u 56). Ho kaTteropuuecku yTBep>KIaTh, YTO KAKHE-TO M3 3TUX BUAOB OTCYTCTBOBaJH B 1966 u 1969 rr.
WJTM UCYE3NTH/TIOSIBIITACH 44-41 ToJ CITyCTS, HEllb3sl.

Ocranocy 0e3 H3MEHEHHH OOWIME BHJIOB M HMX pacOpeacieHHe IO 3JeMEHTaM HaHopenbeda.
Uckmouenne — ysenmuenue III1 y ocobo axrtuBnHoro (B manmmadre) Buma Carex bigelowii subsp.
arctisibirica, OCHOBHOTO IOMHHAHTa B 30HAJBHBIX COOOIIECTBaX OOCY)KOAaeMOHM accoLualyu, MO MOBOLY
9Yero B IpOLECCe ONMMCAaHUs MPOOHOW MIIOMIAJKK y TPOUX T'€OOOTaHMKOB ObLIa AJIUTENbHAS TUCKYCCHS.
[Tocne HeomHOKpaTHBIX TazoMepHbIX onpenenenuii 111 B mporenTax 1 Oamwiax Mbl IPULUTH K 3aKJIIOYEHUIO,
YTO Ha BaJMKax (TIIe 3TOT BUA JOMHHUPYET B BEPXHEM SIpyce) MOKphITHE YBennuuiiock ¢ 15-20 mo 40%, mmm
or 2 mo 3 GamnoB mo mkane mkonbl [[-M (momxonm b-B). Ha Bcio mumomanp cooOmiecTBa, Tae BajluKH
3aHUMAIOT MOJOBHHY IJIOIIAAM, 3TO AaeT MpHOaBKy COMKHYTOCTH sipyca ~10%, T.e. 00MIIME OCOKH Ha BCIO
wiomaap B Oamax ocrasock npexxHuUM (2). HcuepnbiBatomiero oOBSCHEHHS, YTO CTajlo HPUYUHOMN
yYBENMUUEHHUsT OOWHs, HeT. BO3MOXHO, 3TO pe3ynabTaT >XKM3HU NOMYJSIIMH JAJMHHOKOPHEBHIIHOIO BHUJA,
KOTOPOMY HHYTO HE MPENATCTBOBAJIO YBEIMUYMBATH CBOIO Maccy. TIIaTenbHOE, XOTA TOXKE INIa30MEpHOE
OlpelielieHne Y4acTHsl B CIOKEHHH TOKPOBAa Ha BaJIMKax ’X€ BTOPOrO JIOMUHAHTA — KycTapHuU4ka Dryas
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punctata, TIO3BOJMIIO OTKa3aThCS OT IIEPBOHAYAIBLHOIO BIICUYATIICHUS 00 YMEHBIIECHUN €r0 OOWJIHSI, KOTOPOe
CO3J1AJIOCh U3-3a c1a00ro BETEHU U MaJIOYHMCIEHHOCTH TeHepaTHBHbIX moderos B 2010 r.

[Ipo BumoBOE OOraTCTBO CIOPOBBIX CKa3aTh YTO-TMOO YETKO HENb3s, IMOCKOJIBKY MX COCTaB HE ObLI
BBISIBJICH TOJTHOCTBIO M3-32 3HAYMTEIHHO MEHBILEr0 BPEMEHH, 3aTPauyeHHOro Ha mojeBoe omucaHue. Bee
CONOMHHAHTBI Ha3eMHoro sipyca (mMxu Hylocomium splendens var. alaskanum, Aulacomnium turgidum,
Tomentypnum nitens u neu€Hounuk Ptilidium ciliare), a Taxke BuAb co 3HaunMbiM (> +) I1I1 ocranucek B
TOM K€ OOHITHH.

[lonydyeHHble pe3ynbTaThl JAalOT IIOBOJ CHAENAaTh OTYACTH OOBEKTUBHOE, OTYACTH JKCIEPTHOE
3aKIII0YEHHE, YTO B COCTABE€ BHJOB M B WX paclpeleseHHHd Mo 3 3lieMeHTaM HaHopenbeda Ha AaHHOM
CTallMOHAPHOM y4acTKe CYIIECTBEHHBIX H3MEHEHUH 3a Oonee yeM 40 JeT He MpOor30IIIO.

Croyctst TOABI, OOBEKTHBHO IOATBEPAUTH CTAOMJIBHOCTD HJIM OLEHHUTH AWHAMUKY HE YAAJIOCh.
[TprunsEl — MeToMKa, KBAIN(UKALKS HCCIeI0BaTeIeH, BpeMsl, 3aTpadyeHHOE Ha ONMCAHUE.

B cratbe 1968 1. oTpaskeHbl IepBBIE Pe3yAbTaThl acupaHTckoi pabotel H.B. MatBeeBoii B camom eé
Havaie (1966 r.). Xors uccinegoBanue ObUIO JOCTATOYHO CKPYIYJIE3HBIM — COCTAaBJICHBI CIIMCKH BHIOB (M
B3ATHI TepbapHble 00pasibl) Ha KaxaoM | M> Ha mpoGHO# muomanke 100 M% 4TO TIO3BONMIIO OILEHHTH HE
tonpko IIIT (Ha 1 M’, olpesienseMoM JOCTATOYHO TOYHO), HO M BCTPEUAEMOCTh KAkKIOro Buma. OGpasibl
Me4YEHOYHUKOB 110 BO3BPAILCHUN M3 IMOJIS ONpeAeiniia Beaymuil 3HaTok 3Ttoi rpynnsl K.W. Jlanepkenckas.
Ho ompiT HaunHaromero cnenuanucTa ObUl emé oueHb HeOONBIION, TaK YTO cOOpaHO OBLIO, OUYEBHUAHO, HE
Bcé (16 BumoB mxoB u 10 meu€HounmkoB). B mocnmemyromme (1968 m 1969) romel k pabore Kak 1o
XapaKTePUCTUKE CTALlMOHAPHBIX YYACTKOB, TaK M IO BBISIBICHHIO KOHKPETHBIX (hiop moacoenuauancsy JIJI.
brnaromarckux [Blagodatskich, 1973] u A.JI XKykoBa [Zhukova, 1973], criermanu3upyroripecs Ha 3TUX JIBYX
rpyImnax MOXOOOpa3HBIX, YTO W CTajJO OCHOBAaHHEM Ui 3aMETHO OOJNbLIero Yucia BUIOB OproduToB
(ITpunoxenue 1, Tabn. I12) mHa npobHo# momaake (48 u 26 coorBercTBEHHO). CTOUT 3aMETHTh, YTO TaKHE
BbIcOKHE HHU(pBl BuaoBoro OoratcrBa MxoB (16/48) m neuéHounukoB (10/26) B 30HANBHBIX TYHIPOBBIX
coo0miecTBax HUKOrga Oojee He MPUBOAWIM B Te0OOOTAHMYECKHX ONMHCAHUSAX CEBEPHBIX (PUTOLIEHOJIOTOB, B
TOM YHCJIE B CTAThsIX IO KIACCH(PHUKALNN PACTUTEIFHOCTH. A BOT YHCIIO JUIIAHHUKOB Ha 00EHX IUIOMAaAKax
06110 JOCTaTOuHO ONU3KUM (53 1 49), MOCKONIBKY HETIOCPEACTBEHHO B M0JIE BCe 00pa3bl Cpa3y CMOTPEIH U
omnpenensum npodeccuoHaIbHbIe ICTOHCKHE TnXeHonorn — B 1966 1. X. Tpacc, B 1969 r. T. [1uitH, koTopsie
MOATOTOBHJIM M CHMCOK JHMIIAHHUKOB cTanroHapa [Piin, Trass, 1971]. Hu B kakux Opyrux OHMCaHUSX TOU
JKe acconmanuu, HU B Tapee, HU B JanpHeWIneM B Apyrux paiioHax Taiimblpa (Da ¥ 3a ero mpeaenamMu)
CTOJIBKO JIMIIAWHUKOB HUKOIJa He HaXOOuIu. UHMCI0 cOCYAUCTBIX PacTeHUH, OmpeneieHHe KOTOPhIX ObUIO
MOJ] CUITY acCIIUPaHTY, Ha 00enX IUIOLIaIKaxX MPAKTHIECKH OHO U TO ke (56 u 57).

JIPUAZIOBO-OCOKOBO-MOXOBAS (MEJIKO)'BYTOPKOBAS TYHJIPA [JIOMB] (Matveyeva, 1968:
Puc. 6, 8, Tabn. 1; Matveyeva et al., 1973: Puc. 3, Ta6bn. 1. Yuactok Ne 1).

Coo00111ecTBO pacIOIOKEHO Ha MEpBOM HAIONMEHHON Teppace B BEpXHEW YacTH IOJIOTOro CKIOHA
pacnanka Ha pacctosHuM 1.5 kM ot Gepera peku (Puc. 3).

a

Puc. 3. JlpmanoBo-ocOKOBO-MOXOBast OyropkoBast TyHApa, ydactok Ne 1. 1967 r.. a — obwwmii mias;
0 — KpyIHBIH IUTaH.
Fig. 3. Dryad-sedge-moss hummock tundra, Site 1: a — general plan; 6 — close-up.

7 Tak B opuruHaie myoaukammu 1973 r.
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B uek-nmucre coobmectB TaiimbIpa, corimacHO AOMHHAHTHOMY monxxony [Matveyeva, 1985], ono
oTHeceHO K acc. Hylocomium splendens var. alaskanum+Aulacomnium turgidum+Tomentypnum nitens—
Carex ensifolia+Dryas punctata; B knaccuukamuu mkonsl 1[-M (monxox b-b) dopmansro — k acc. Carici
arctisibiricae—Hylocomietum alaskani, npu onvicaHnu KOTOPOi B He€ OBLIN BKIFOYSHBI TOIBKO COOOIIECTBA
C pPa3opBaHHBIM TOKPOBOM (IATHHCTHIE). JlaHHOE COOOIIECTBO C COMKHYTHIM IIOKPOBOM IO COCTaBY
JIOMUHAHTOB HE OTIMYAeTCS OT OMHCAHHOW BBIINIE MATHUCTONH TYHAPHI: B HA3€MHOM CILTONIHOM SIpycCe
comoMuHUpYtOT Hylocomium splendens var. alaskanum, Aulacomnium turgidum, Tomentypnum nitens,
Ptilidium ciliare, B pa3pexeHHoM BepxHeM — Carex bigelowii subsp. arctisibirica w Dryas punctata. Tlpn
OOIIIHOCTH JIOMHHAHTOB M 3HAYUTEIHLHOM YHCIIC OOIMMX BHAOB C ONM3KMMH BEIUYMHAMHM OOWJIMS TaKHe
coolmiecTBa OejHEEe BUAAMH M3-3a OTCYTCTBHS BHUIOB, OONMIAaTHBIX HAa TOJIOM WM c1ab03apociieM IpyHTe.
[lozumonupoBanue Takux cooduiecTB B kiaaccupukaunu mkonsl L[-M (moxxox b-b) ne mpeanaranocs. B
MEPCIeKTUBE BO3MOXKHO KaK ONMMCAaHUE CAMOCTOSTEIbHON accolMaliy, Tak U BeleleHue cybacconuannu. B
ACIUPAHTCKON paboTe 3T0 OBUTO CHOPMYIUPOBAHO TAK: «...THIIBI TYHJP C OJMHAKOBBIMU JOMUHAHTAMH, HO
Pa3TUYHON CTPYKTYPOU PACTHTEIBHOCTH, TO-BUIUMOMY, HE CIIEAYET BHIIENATh KaK OTACITbHBIC aCCOIHAIIHH,
CKOopee, MX HaJ0 paccMaTpHBAaTh KaK SKOJOTMYECKHE BAapUaHTHl OIJHOM APHAT0BO-OCOKOBOH MOXOBOM
accormarm» [Matveyeva, 1968: ctp. 1603]. CykieccnoHHO coOOIIecTBa C COMKHYTBHIM ITOKPOBOM —
KOHEeYHas (KIMMakcoBas?) CTAaaus Pa3BUTHS TOKPOBA B 30HANBHBIX YCIOBUSIX B CPEIUHHOM YacTh
TYHIPOBO# 30HBI B ToA30HE TUHIHYHBIX TYHIP (= CAVM subsones C, D) B a3uarckoii 4acTi ApKTHUKH.

a 0

Puc. 4. JpnanoBo-ocOKOBO-MOX0Bast OyropkoBast TyHzapa, ydactok Ne 1. 2010 r.: a — cucrema Oyrpos-
TIOJIMTOHOB M JIOKOWH; 6 — METaJUIMYEeCKHE paMKH, IIPOJIeXKAaBIIME Ha CTAIIOHApHOM ydacTke Oonee 40 ner; B —
rUrpoduIbHas pacTUTENFHOCTh B MECTax IepeceueHrs JIOKOWH; T — monuroHuzanust Ha cHumke Google Earth or
08.11.2003.

Fig. 4. Dryad-sedge-moss hummock tundra, Site 1. 2010: a — system of mounds-polygons and trenches; 6 — metal
frames rested on stationary site for more than 40 years; B — hygrophilous vegetation in trench intersections;
r — polygonization on Google Earth image 11/8/2003.

B mponutom onucaHust ObUIM BBINONHEHBI Ha JBYX MPOOHBIX IUIomaakax pazmepom 10 X 10 m (B
1966T.) m 15x15 M (B 1969 r.), pacnonoXeHHBIX B HEMOCPEACTBEHHOM ONM30CTH Ipyr OT Opyra.
3apucoBaHa TOpU30HTANIbHAS CTPYKTypa Ha miomankax 2 X 5 M u 0.5 x 0.5 m [Matveyeva, 1968: Tabmx. 1,
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Puc. 6, 8] u 15 x 15 m [Matveyeva et al., 1973: Tabn. 1, Puc. 4]; B 1966 r. moKkpeITHE U BCTPEUAEMOCTh
BUJIOB (COCYJMCTBIE, MXH, NMEYSHOYHMKH, JMIIANHUKN) ONpeneneHsl Ha KaxaoM 1 m® [Matveyeva, 1969;
Beshel, Matveyeva, 1972], B 1969 r. ciiicku BUJIOB COCTaBJICHBI Ha BCIO TUIOIIAh C TI1a30MEPHOM OIIEHKOM
MOKPBITHS (B %) Ka)X10T0 BUAA.

B 2010 r. B 3TOM coo0IiecTBe HAC O0XKHUAAT HE MPOCTO CIOPIPHU3, a, CKopee, naxe mok. [Ipousonmia
TpaHchopmanus, KoTopyro Mbl [Matveyeva et al., 2011; Matveyeva, Zanokha, 2013] chopmynupoBanu kak
«MOJMTOHU3ALUS) BOAOPA3ACIbHBIX CYIJIMHUCTBIX YBaJloOB — paHee BBIPOBHEHHast (¢ HaHOpenbedoM,
OIMCAHHBIM HIKE) OBEPXHOCTD MpeBpaTuiack B cucteMy OyrpoB (7-10 M B monepedHuKe) 1 pa3aesisiFomnX
WX JTOXKOUH (2-5 M mmp.) co 3HaunTenbHbIM (0.5-1.0 M) npeBsitnenueM 1o Beicote (Puc. 4). Ilo obmmpHOCTH
IUTOIIA/Iei M PUCYHKY T'€TEepOTreHHOCTH C pAJaMH OyTpoB U JIOKOMH OHM OOJIBIIE BCEro MOXO0XKH Ha MACCHBEI
OalipkapaxoB (SKyTCKOE Ha3BaHHE OyrpoB, BOZHHKAIOIIMX BCIEICTBHE TasHUS HMCKOIAEMOI0 >KUIBHOTO
TBIA).

BrniepBrie MBI yBUAEIM 3TO Kak pa3 Ha JaHHOM CTalMOHapHOM ydacTke. KapTuHa criokoliHas, Bcé
BBITJISITUT Kak OyATO Tak M ObUIO Beerna (TakoBOM ObLTa peakuus YYaCTHUKOB AKCIEAMLINHN, KOTOPBIE paHee
B OTOM paiioHe He ObIBaNM: IJIsl HUX 3TO OBLI BCEro JHLIb «cBOeoOpa3Hbli» nanamadt). CTonb cepbe3Hble
W3MEHEHHUs] MPOM30LLIH 0Oe3 pa3pbhlBOB B PACTHTENBHOM AEPHUHE, B OTCYTCTBHE INPH3HAKOB DPO3HH, C
COXpaHEeHHEM HaHopenbeda MW MPEKHUM HEPEryIIpHO-MO3aUYHBIM THIIOM CTPYKTYPbI TOKpOBa Kak Ha
MOBEPXHOCTH OYTPOB M MX MOYTH BEPTUKAIBHBIX CKJIOHAX, TaK U B JOKOMHAX.

Macmral 1aHHOTO SIBIEHHS KaK B IPOCTPAHCTBE, TaK M BO BpeMeHH nopasuteneH. CHavyana B mosie, a
3aTeM M Ha crmyTHHKoBoM cHMMKe Quick Bird cucremsr Google Earth or 08.11.2003 mbl yBHAenu, yTo
(hopMHpOBaHHE CUCTEMBI OYIpOB M JIOKOWH MPOM30ILIO Ha BCEH TEPPUTOPHM CTAIlMOHAPa: OTHOCHUTEIBHO
y3Kue yBajbl 0e3 TOPU30HTAIBLHON MOBEPXHOCTH MOJUTOHU3UPOBAHBI TOTAJIBHO, a IIMPOKKE U TUIOCKHE — 110
KpasiM BOJMM3M Tiepern0OB B AONMHBI pacnaakoB. [lockombky mpu3HakoB 3Toro He Obuio g0 1994 r.
(cBUOeTENBCTBO KOJIIer, paloTaBmMX B 3TOoM padioHe mocie 1970 r.), a B 2003 r. cucrema yxe
CyIIecTBOBajia, TpaHchopManus aHamadTa mpou3omIia MeHee 4eM 3a 9 jer.

B 2010 r. HaiiTu crapsie npoOHBIE TUIOLIAIKK HE YAAJIOCh, HO ObUT OOHApYKeH OOJIBIION KOJ U OKOJIO
Hero Metayunyeckre pamka (10 x 20 u 50 x 50 cM), ¢ MOMOIIBIO KOTOPHIX B MPOILIOM U3y4alld CTPYKTYPY
co00I1IeCTBa, YTO U YOEIHIIO0, YTO 3TO TOT caMblil yyacTok (Puc. 4, 6).

Pe3ynomamul cpasnumenvHoll oyeHKu cmpyKkmypul U cocmaga coobugecmsa no npoutecmeauu bonee 40
anem (1966, 1969, 2010).

Crpykrypa. B cooOmiectBe ObT BBIpakeH HaHOpenbe] KPHOTEHHOTO TeHe3Hca, 00YCIOBIICHHBIM
MOpPO3HOW TPELIMHOBATOCTHIO TPYHTOB U €€ MOCHEACTBUSIMH — OYropku (IepBOHAYAIBHO TMOSIBISIOTCS B
pe3ynbTaTe CXKaTUsS U BBIJABIMBAHUS TPYHTA, B X OCHOBaHUM BCETAa ecTh MuHepainbHoe siipo) 0.10-0.12 m
BeIC. 1 0.15-0.30 M quam., KOTOpBIE WHOT/A, CIAMBAsCh BMECTE, OOPA3YIOT IICMTOYKH WU TIOYTH 3aMKHYTHIC
BaJuku, U JIOKOUHKU 0.15-0.20 M mmp. Ilsaren romoro rpyHta Her. TWm ropH30HTAIBHOH CTPYKTYPBI —
HeperyiaspHO-Mo3anvHblii  [Matveyeva, 1988]. CooTBeTcTBEHHO JABYM DJIIEMEHTaM HaHopenbeda
(U3NOHOMUYECKH BBIACTAIOTCA 2 MHUKPOTPYIIMPOBKU: PACTUTEIBHOCTH OYrOpKOB M JIOKOWHOK.
PactutensHOCTh OYTOpKOB CXOZHA C pacTHTENbHOCTHIO BainkoB B JIOMII; nomunupytor mxu Hylocomium
splendens var. alaskanum w Aulacomnium turgidum, ocoxa Carex bigelowii subsp. arctisibirica n
Kyctapaudek Dryas punctata; B 10)KOMHKaX OCOKa U ApHaja MPUCYTCTBYIOT, HO B MEHBLIEM OOMIIUH, YeM Ha
Oyropkax, a B MOXOBOM sipyce oOuIbHBI Tomentypnum nitens n Ptilidium ciliare.

B 2010 r. onmcanus ObiH BBITTONHEHBI HA 2 Oyrpax (73.26200° c. m. 90.57528° B. 1. — Oyrop, TIe
CTOWT KOM) U B 6 nokOnHax (ycimoBHO 2 cyxue U 4 coipbie) Ha miomanke 30 x 40 M, rae 9 6yrpoB (7-12 m
IMaM.) B JBYX psaax paszgeneHbl jgoxOuHamu (3-5 M mmp.). Cmycrs Oonmee 40 ner oOmas kapTuHa
TOPU30HTAIBHOW CTPYKTYpBl COXpaHHJach Ha OOOMX HOBBIX JJIEMEHTax penbeda: 3HAKOMOE COuYeTaHue
OyropkoB M JOXKOMHOK, HO BH3YyaJIbHO IOBEPXHOCTh CTaja Ooiee POBHOW H3-32 YMCHBLICHUS BBICOTHI
Oyropkos. He n3MeHunacr u npuypodeHHOCTs BHAOB K 3JIEMEHTaM HaHopenbeda Mpu TeX K€ TOMHUHAHTax
Ha Oyropkax " B JIO)KOMHKaX.

CocraB u obunue BunoB (IIpmnoxenue, Ta6m. I13). B memom pasnmuums mo cocTaBy BHAOB Ha
npoOHBIX Mmiomaakax B 1966 u 1969 rr. ananornynsl TeM, uyTo ObutH BbLsBIeHB B JJOMIIL Ho Ha pasHbix
IUTOIIA/IKaXx TOrAa OBbUIO HAaWOEHO 3aMETHO pa3HOE YMCIO BHAOB, U PA3IMYINCh HE TOJIBKO NAHHBIC IO
CIIOPOBBIM (BO3MOXKHBIE IIPUYMHBI YEr0 0OCYKIIEHBI BBILIE), HO ¥ TI0 COCYJUCTBIM pacTeHuAM: 69 BuaoB (26
COCYIUCTBIX pacTeHmid, 10 MXOB, 6 me4eHOUYHNKOB, 27 numaitaukoB) Ha 10 x 10 M B 1966 r. [Matveyeva,
1968] u 141 Bun (coorBercTBerHo 38, 40, 26, 37) Ha 15 x 15 m B 1969 1. [Matveyeva et al., 1973: Ta6mn. 1;
Zhukova, 1973: Ta6n.]. B 1969 r. BbiiBieHBI 13 BUAOB (OMMHOYHBIE OCOOM), KOTOpBIE HE OBLIH

148



3aperucTpUpoBaHbl Ha miomaake B 1966 r. (Alopecurus alpinus, Carex vaginata, Draba lactea, Eutrema
edwardsii, Lagotis glauca subsp. minor, Minuartia arctica, Orthilia obtusata, Pedicularis capitata, P.
dasyantha, P. sudetica, Salix arctica, Saxifraga cernua, Vaccinium vitis-idaea subsp. minus), u He HaiigeH 1
(Minuartia macrocarpa). Beero Ha 2 mmomankax — 150 sunos (39, 41, 26, 44).

B 2010 r. nonayro nHGOpMaLHIO YIAIOCh MOIYYUTh O COCYIUCTBIX PACTEHUAX: HA 2 Oyrpax HailieHbl
44 Buma (32 u 33). Ilo cpaBHEHHMIO C MPOLUIBIM BBISIBIEHBI eauHUYHBIE (1) ocobu 10 BumoB (Draba
micropetala, Draba sp., Eriophorum brachyantherum, E. russeolum, Festuca brachyphylla, Gastrolychnis
apetala, Juncus biglumis, Luzula tundricola, Poa arctica, Ranunculus sulphureus, Saxifraga foliolosa) v He
Haiaensl 6 (Draba lactea, Lagotis glauca subsp. minor, Minuartia arctica, Pedicularis dasyantha, Saxifraga
cespitosa, S. nivalis).

U Ha Oyrpax, ¥ B CyXUX JIOKOMHAX TE jK€ JOMHHAHTBI, YTO paHee ObUTH Ha MIOCKON MOBEPXHOCTH: B
KyCTapHUYKOBO-TpaBsiHOM sipyce — Carex bigelowii subsp. arctisibirica n Dryas punctata, B MOXOBOM —
Hylocomium splendens var. alaskanum wn Aulacomnium turgidum na Oyropkax u Tomenthypnum nitens n
Ptilidium ciliare B noxOMHKaX, a Taxke HanOojee OOMJILHBIE M YacThble BHUIBI MXOB M JIMIIAWHHKOB. Ha
Oyrpax craio Bbiie oowmnue ocoku Carex bigelowii subsp. arctisibirica (1o 3 0anIoB MPOTHB 2) W MYIIHAIIEI
Eriophorum angustifolium (2 npotuB 1 u +) npu coxpaHUBILEMCS] OOMIINN KYCTapHUUYKOB Dryas punctata u
Cassiope tetragona.

1967 r.

Puc. 5. TepmokapcToBbIe «pocaaku» (a, B) 1 BOXOEMEI (0, T) Ha Bogopasenax.
Fig. 5. Thermokarst “subsidences” (a, B) and water bodies (0, r) on watersheds.

[To cpaBHEHHIO C TPEKAEC POBHOW IOBEPXHOCTBIO BCEro COOOIIECTBA W COBPEMEHHBIMH
MOBEPXHOCTAMH OYTpOB HEKOTOpHIE OTJIWYUS B COCTaBE W OOWIME BUAOB 3a(MKCHPOBAHBI HA JTHHIIAX
OTHOCHTEITBHO CBHIPBIX JIOKOUH — OTCYTCTBHE HEMHOTUX BHIOB C OOHMJIMEM +, I, CKOpee, Pe3yIbTaT METOIUKH
omucaHus (HeOoNbINas TUIOIMAMh); Ooiee BhICOKOe oOwnue mymmibl Eriophorum angustifolium u Gonee
Hu3koe ocoku Carex bigelowii subsp. arctisibirica u 3naka Arctagrostis latifolia — BeposTHO, peakuusi Ha
yBeIMYEeHNE BIaKHOCTH. Heckonpko Oosee 3eleHblid BT MOKpoBa B JioxkOnHax (Puc. 4, a) oObsicHseTcs
OTCYTCTBHEM BETOIIM (MEPTBBIX MPUKPEIUICHHBIX JICTHEB) OCOKH, KOTOPBIE B CBHIPHIX (M3-32 MOIIHOTO H
JUTUTEITFHO JISKAIero CHera) yCJIOBHSIX BECHOH IMOJHOCTBIO OMAJaroT; B 30HAJIBHBIX MO3UIHIX (KaKOBBIMHU

OCTaJINCh TOBEPXHOCTH OYrpoOB) B TMPOILIOM BETOIIh COXpaHsUIach Ooiee 2 BEreTalliOHHBIX CE30HOB
[Parinkina, 1978].
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3aMeTHO OTJIMYHOW (BU3yaJbHO) PAacCTUTENBHOCTh ObLIAa JMIIL B Haubonee TITyOOKMX JIOXKOMHAX U
0COOCHHO B MeCTax MX MEpPEeceYeHusi, rIe AOMUHHpYeT rurpoduibHas ocoka Carex aquatilis subsp. stans
(Puc. 4, B). Ilo Hamemy MHEHHIO, 3TO HE AMHAMHKa 3a OOCYXIaeMblil Mepuoi BpeMeHH. B mpomuiom Ha
CTallUOHAPHOM YydYacTKe (He Ha MPOOHBIX IJIOMIAAKAX) WMEIHCh «...KpYHHBIE MSTHA, 2-3 M JAuWaM. C
MOBBIILICHHON BJIaXHOCTBIO, B KOTOPBIX M3MEHSETCS COOTHOILGHME IJIOMAACH, 3aHUMAaeMbIX Oyropkamu u
N0XOMHKaMH, B CTOPOHY yBelIM4eHHUs mociequux. OOpa3oBaHME ATHUX MOHMKEHUH CBS3aHO C SIBICHHEM
TepMokapcTa» [Matveyeva et al., 1973: crtp. 23], mpu3HaKu KOTOPOro (PUKCHpOBaIM M paHee Ha
BOJIOpa3ACibHBIX yBalaX, I7le HIMEINCh HEeMHOTOUNCIICHHbIE BIaXkHbIe (pparments! (Puc. 5, a) 3-4-yronbHoii
(hopMBI Ha Pa3HBIX CTAAUSAX YBIAXKHEHHUS OT TUTPOGUTHBIX COOOLIeCTB 10 HermyOokux Bonoémos (Puc. 5, 6).

C opuHaKoBOW [oJed HEONMPENeNeHHOCTH MOXHO YTBEP)KAaTh, YTO PACTUTENBHOCTb TaKHX
(parMeHTOB M3MEHHJIACh B CPAaBHEHHM C NPEKHEH MOBEPXHOCTHIO, WM IOJlaraTh, YTO OHA OCTaJIOCh
OpeXHell Ha MecTe B MPOIUIOM ClIa00 BBIPRKEHHBIX TEPMOKAPCTOBBIX IOHMKEHHUH C MOBBILICHHON
BIaXXHOCTBIO ¢ yuactueM C. aquatilis subsp. stans.

CraunoHnapHble y4acTkH (00J10THbIE COO0LECTBA)

Bropsim 00bexTOoM HaOmoaeHNs ObUTH 00J10Ta HU3WHHOTO THIA (06€3 MOIIHOI0 TOP(SIHOTO TOPU30HTA,
OCHOBOM KOTOPOTO SIBIIIIOTCS charHOBbIC MXH). B TONIUTOHANBHBIX apKTHYECKUX 00JI0TaX MOXOBOHM MOKpPOB
clnokeH Bugamud pounoB Bryum, Calliergon, Cinclidium, Scorpidium, Meesia, Sarmentypnum.
l'opusoHTanbHas CTPYKTypa MOJUTOHAIBHBIX OONOTHBIX CHUCTeM ObIBaeT 2- mnm 3-wieHHas. Ha panneit
CTaJlul UMEIOTCS 2 3JIEMEHTa — OBEPXHOCTD MOJIMIOHOB M Pa3leNsIoIre UX JOKOMHBL, Ha OoJee Mo3IHeH —
1o nepudepry MOITUTOHOB UMEIOTCS 3aMKHYTBIE BAaJUKH, MPUIIOJHSITHIC HaJ TUIOCKOH MIIM ClaO0BOTHYTOH
(yame) MOBEPXHOCTHIO, M3-32 YEro TakWe OONO0Ta JIOTMYHO Ha3bIBaTh BaJMKOBO-NOIUIOHAIBHBIMHUS. Jlis
MPHUO3EPHBIX JENpPECCUil Ha BBICOKMX HAINOMMEHHBIX PEYHBIX Teppacax XapaKTepeH BTOPOH THI,
¢dbopMupyIOIIMICS B XOA€ YCWIEGHHMS IpeHa)ka M yMEHbBLICHUS pPa3MepoB BogoéMma (IO MOIHOTO €ro
ucuesHoBeHus1). K HeMy OTHOCHIICS cTallMOHapHBIN Y4acTok 4.

BAJIMKOBO-ITOJIMT'OHAJIBHOE BOJIOTO [Matveyeva et al., 1973: Puc. 4, Tabxn. 3. Yuactok Ne 4].

B 1969 r. craunoHapHbIi y4acTOK HAXOIWJICSA Ha HaANOWMEHHOW pEe4HOH Teppace B 1 KM oT Oepera
PEeKH B MPUO3EPHOH Aenpeccru, Ha I0KHOW M CEBEpHON OKpaiikax KOTOPOH OT KOrAa-To OONbLIOro ozepa
OCTAJINCh 2 MAaJlECHBKUX H30JIMPOBAaHHBIX BOJOEMA, a BCS OCTalbHAas IUIOMAAb 3aHSITa BAJIMKOBO-
MoNMUToHaNBHEIM 6omoToM (Puc. 6), Tae cnaboBOrHyThIE MOTUTOHBI MHOTOYTOJIBHOM (opmbl (15-20 M quam.)
paszeneHsl MOYaXKMHaMH B BHJE JIOKOUH (1.5-2.0 M mmp.); mo mepudepun MOIUTOHOB MMEIOTCS BaJIUKU
(1.0-1.5 ™ mmp.), BozBbimatomuecs (Ha 0.15-0.20 M) Hax UX HEHTPATbHON YaCThIO.

Puc. 6. BanukoBO-MOJIMIOHAIBHOE OOJOTO: @ — MOAyIb KoMIiuiekca (1 — jHumie monurosa, 2 — BaluK,
3 — noxx6uHa); 6 — cucTeMa BaJMKOBO-IIOJIMTOHAJIBHOTO OOJIOTA.

Fig. 6. Rim-polygonal mire: a — module of complex (1 — bottom of the polygon, 2 —rim, 3 — trench); 6 — system of
rim-polygonal mire.

8 B nureparype Goree ynoTpeGUTENHHO HAMMEHOBAHHE C HHBIM TIOPSIKOM CJIOB — IOJHTOHATbHO-BaIKOBEe. Ha Ham
B3IUISAJ, JIOTUYHO OIIPEIEICHUE «IIOJUIOHAJIBHBIE» CTaBUTh HAa BTOPOE MECTO ISl OTPaKEHHS OCHOBHOHM UYEpPTHI MX
TOPU3OHTAJIBHOM CTPYKTYPBl M JUIA CBA3KH C OOJOTaMH C 2-WICHHOH CTPYKTYpOH, KOTOpBIE Ha3bIBAIOT MPOCTO
TIOJINT OHAJIbHBIE.
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Takux mozmyneil (BOrHyTO€ AHHUIIE MOJIUTOHA + BaJUK + JIOKOMHA) B OMHOM MacCUBE ObIBaeT OT COTEH
JI0 ThICSAY; Ha y4dacTke pazmepoM 60 x 60 M (mpumepHOe HaxoxzaeHue cM. Ha Puc. 1, B) ux Obuio okono 10.
PactutensHOCTs MOIYNSI — KOMILIEKC COOOIIECTB, MOBTOPSIIOIINICS B MPOCTPAHCTBE, IO CHX IIOP MOYTH HE
ONHMCaHHBIM TeoOoTaHWKaMu. Ha cTanmoHapHOM y4yacTKe OCTaTOYHO NPOW3BOJIBHO, 0€3 OTHECeHUs K
KaKHM-TO EAMHUIAM KakKoW-TMOO KiacCH(UKalM{, ObUIM COCTaBJIEHBI CIHMCKM BHIOB (C TJIA30MEPHOM
OIEHKOM OOHMIIMSA B MPOLEHTAaX) MEKPOIPYIIHPOBOK (TAaK B CTAThe) 10 3 dIeMeHTaM MHKpopenbeda’ (He Ha
MpoOHBIX TUIOLIAIKAX CTaHAAPTHOrO pa3mepa). Beero BoisiieHo 110 BumoB (cocynucteie pacteHus 24, Mxu
47, neuéHouHUKH 24, muimaitHuky 15), B KaKI0H MUKpOIPYNITUPOBKE COOTBETCTBEHHO — JAHUIIA MOJIUTOHOB
34 (10, 24, 0, 0), Bamuku 80 (16, 28, 21, 15), nox6bunsr 34 (8, 23, 3, 0). B crutomHOM MOXOBOM sipyce
COJOMHHHPYIOT Ha JHHUILAX MOJWTOHOB U B JIOXOUHaX Sarmentypnum sarmentosum, Cinclidium latifolium,
Scorpidium revolvens, Meesia triquetra, na Banukax — Aulacomnium turgidum, Hylocomium splendens var.
alaskanum, Tomentypnum nitens; B pa3peKeHHOM HaJMOXOBOM Ha THHIIAX NMoiauroHoB — Carex aquatilis
subsp. stans u C. chordorrhiza, B noxOunax — Carex aquatilis subsp. stans, Ha Banukax — Betula nana,
Dryas punctata n Salix pulchra.

Knaccupukanus Takoro CIOXHOro oOOBEKTa AWCKYCCHOHHA IO BCEM IapaMmeTpaM, HayMHas OT
METOAUKM OnucaHus (BbIOOp MPOOHBIX IUIOMIANOK, WX pa3Mep, MOBTOPHOCTb) M ONpeNeNieHHs craTyca
oobekra. JlornyHee Bcero CUMTaTh pacTUTENBHOCTh KaXKIOrO M3 3  3IEMEHTOB MHKpopenbeda
COOOIIECTBAMH M MBITATHCS UX KIaCCH(PULIMPOBATh pa3nenbHo. Ho M 3TO He CIMIIKOM O4YEBUIHO: B JIETEHE
K kaprocxeme ydactka (60 x 60 m) 18 HOMEpOB, 4TO JNEMOHCTPHPYET KaK OYEBUIHYIO KOMITIEKCHOCTh
nokposa (3 Tuma cooOIIeCTB), TaK U MO3aMYHOCTh KaXKAOTO THMA — 7 MUKPOTPYNIIMPOBOK Ha AHUIIAX
MOJMTOHOB, 8 Ha BaiMKax, 3 B JoxOuHax. B cucreme mkomel LI-M (noaxon b-B) pacturensHocTs Ha
JTHHIIAX MOJUTOHOB U B JIOKOWHAX OTHOCAT K OonortaM kinacca Scheuczerio—Caricetea nigrae Tx. 1937; na
BallMKax — K coobmiectBam coro3a Carici concoloris—Aulacomnion turgidi Telyatnikov, Troeva, Gogoleva,
Cherosov, Pestryakova et Pristyazhnyuk 2023, Gmu3kuM K 30HaJbHBIM TyHApam Kkiacca Carici
arcrtisibiricae—Hylocomietea alaskani.

Takue »dreMeHTapHbIE KOMIUIEKCHI, THICAYEKPATHO IOBTOPSACH B IIpenenax OAHOTO YPOBHS
YBJIQXXKHEHUSI OOJIOTHOTO MaccHBa, OOBEAMHSIOTCS B COBOKYNHOCTH (PUTOLIEHOTHYECKH TI€TEpPOreHHBIX
TEpPUTOPHAIIBHBIX CIMHUL, KOTOpbIE, B CBOIO O4YepeAb, OOpa3yloT KOHLEHTPHYECKHE PsIbl IOMEpeK
rpaveHTa BIKHOCTH (OT CaMbIX MOKPBHIX B LIEHTPE 10 OTHOCHUTENBHO IAPEHUPOBAHHBIX Ha IMepUpepHH
Jernpeccuu). 3aTpaTbl BpEMEHH AJIsl ONMMCAHUS Jake OJHOTrO MOJOOHOr0 MaccuBa BEJIMKH HACTOIBKO, YTO
MOKa HU Y KOr0 B APKTHKE TaKOTO BpEMEHH HE HAIILIOCh.

Puc. 7. Banmukoso-
MOJIUTOHAIBHOE OOJIOTO C
OIYCTUBIIIMMUCS BaJMKaMU B
2010 r.

Fig. 7. Rim-polygonal mire
with rim subsidence in 2010.

B 2010 r. MBI HE TONBKO HE MOBTOPWIM ONHCAHUE y4acTKa, HO Ja)Xk€ HE HAIOUId TOYHO €ro
MECTOHAaxXOXJeHHE B OONOTHOM nenpeccuu. IlpumepHO Tam, rae oH Haxoxwics B mpouuiom (~73.25833°
c. m. 90.59167° B. 1.), oOmas kapTHHAa MUKpopenbeda HACTONBKO OTIMYAIACH OT ONMHCAHHOW BBIIIE, YTO
TPYZHO OKa3aloch cAenaTth (GOTorpapuio «KIACCHYECKOT0» BaJHMKOBO-TIONWTOHAILHOIO 0O0N0Ta Ays
JIEKIMOHHOTO Kypca CTyAEHTaM (4TO paHblle HE COCTaBHJIO Obl HHUKAKOro TpyJa): MOYTH Be3le BMECTO
3aMKHYTBIX BaJWKOB, NPHUIOIHSATHIX HAJ MOBEPXHOCTHIO TOJUTOHOB, M3-32 MX YAaCTHYHOTO OIYCKAaHHS
(ocemanus) Ha TEPPUTOPHU HE TOJIBKO CTALOHAPHOTO YYaCTKa, HO U BCETO MAacCHUBa OCTAUCh HEOONIbIIHNE
(parMeHTHl OBIBILIMX BAJIMKOB WM BOOOIIE H30MMpoBaHHbIe Oyropku (Puc. 7).

9 Ilo BBICOTE DIIEMEHTEI pem,ecpa B IOJUTOHAJIBHEIX 00I0Tax HU3MEPSAIOTCSA B CAHTUMETPaAX OO0 HEMHOIMX NEOHUMETPOB,

YTO COOTBETCTBYET ONpenelieHni0 HaHopenbeda. Ho NMpOTSHKEHHOCTh 3JIEMEHTOB — MHOTHE, 10 JAECATKAa, METPH,
MOATOMY HCTIOJIB3YIOT TEPMUH «MHKPOpEIbed».
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Emeé B omHom maccuBe (y I0XKHOH OKpalku 03. Bojblioe), pacTHTENFHOCTh KOTOPOrO Ha Kapre
MOKa3aHa KaK 3-wIeHHOE BAJIMKOBO-IIOIUTOHAJILHOE 00JIOTO, OIMYCTHIIMCH BCE BAIMKH, M TIOBEPXHOCTH CTaja
poBHOH, kak B 2-uneHHOM (Puc. 8, a). B pesynbrare paHee BU3yanbHO OTYETIINBO I'€TEPOrCHHBII MOKPOB C
BBICOTBI YEJIOBEUECKOT0 POCTa CTAJl BBIIVIAETH TOMOT€HHBIM.

Puc. 8. briBiiee BaJMKOBO-TIOIUIOHANIBHOE OONOTO B MpHO3epHON Aenpeccuu o3. bombmoe B 2010 r.: a —
obmmii BUI; 60 — (hparMEHT PAaCTUTENHHOCTH OBIBIIETO BaIMKa ¢ ME30(QHIBHBIMU KyCTapHUKAMH, KyCTapHHYKaMH,
MXaMH.

Fig. 8. Former rim-polygonal mire in the lakeside depression of the Lake Bolshoe in 2010: a — general view;
0 — vegetation fragment of the former rim with mesophilic shrubs, dwarf shrubs, mosses.

Ho rereporennocts coxpanunack (Puc. 8, 6): B 2010 r. Ha OIZHOM ypOBHE MOBEPXHOCTH IOYBHI
COCEJICTBOBAJIM OUYEBHIHO TUTpOuibHbIC TpaBel (Carex aquatilis subsp. stans, Eriophorum medium,
Hierochloé pauciflora) n vxu (Sarmentypnum sarmentosum, Cinclidium latifolium, Scorpidium revolvens,
Meesia triquetra v 1p.), ¥ CTOIb e OYEBHIHO Me30(DHITbHBIE KYCTapHUK Betula nana u xyctapundek Dryas
punctata n yMxu (Aulacomnium turgidum, Hylocomium splendens var. alaskanum, Tomentypnum nitens u
Ip.). YBUIEBIIEMY COBPEMEHHYIO KapTHHY COBMECTHOTO IPOM3PACTaHMUsl JaHHBIX BHIOB (B TOM e OOHJIHH,
YTO M paHbIIC) B OAWHAKOBBIX YCIOBHUSX YBIIQXKHEHUS HE yIAcTCS HAWTH aJeKBaTHOE OOBSICHEHHE ITOMY
(eHOMeHy, eciH He 3HATh MPOILIOro (M HE CTONb OTIAJICHHOI'0) TAKHX YYaCcTKOB.

VY panoch moceTuTh TOIBKO 2 Jenpeccuu ¢ 6omoramu (Ha kapre (cM. Jajiee) BBIACICHBI 3eEHBIM); Ha
TEPPUTOPHUH CTAMOHAPA X 3HAYUTEIBEHO OOJIbIIE.

Hame »kcrepTHOE 3akiiOdeHHE: TPH 3HAYMTEIBHBIX TpaHCPOpMAlUsAX B MHKpopenbede, B
PaCTHTENBHOCTH COXPAaHHIIMCh TPEKHSSA TeTePOreHHOCTh MOKPOBA M OOIIMIA COCTaB BHJIOB, IIPH HEOOIBIIOM
M3MEHEHUHU OOMIINS HEKOTOPBIX JOMUHAHTOB (CM. Jajee).

WHO# THIT MOIMTOHATIBHBIX KOMIUICKCOB PAa3BHUT B BOJOCOOPHBIX MOHMKEHHAX B BECPHBIX BEPXOBBSIX
MHOT'OYHCIICHHBIX PacIa/IkoB, 00pa3yIOLIUXCsl B PE3YJIbTAaTe MATSIICHCS DPO3UH.

BOJIOTHO-TYH/IPOBBII [TOJIMT OHAJIBHBI KOMIUIEKC [Matveyeva et al., 1973; Puc. 5, Ta6u. 3.
Vuactok Ne 3].

B 1969 r. craunonapHbIii y4yacTOK ObLT PacHoiIOKeH Ha HAaANOHMEHHOM pedHoH Teppace B 1 KM OT
Oepera peku B JENPECCHU B BEPXOBBAX KOPOTKOW IOJNMHBI pacnajka HEMOCPEACTBEHHO Y PHIOAIIKOro
nocenenus (Puc. 9).

Puc. 9. bonoTHO-TyHIpOBBII
MOJUTOHATBHBIA KOMILIEKC.
Fig. 9. Bog-tundra polygonal complex.

152



Crpykrypa npobHoit mromanku (50 X 60 M) — coueranue JpeHUPOBAHHBIX MTOJTUTOHOB Pa3HON (OPMBI
u pasmepa (15-30 M gumam.) u pazgemsromux ux JokOmH (0.5-6.0 M mmp. u 0.2-0.3 M rIyOHHON),
3aroHEHHBIX BOoW. COOTHOIIIEHHUE 110 TUTOMIAH MOMUTOHBI/0XKOUHEI — 80/20%. [ToBEpXHOCTH MOIUTOHOB
IUIOCKAsl, HECKONBbKO NPUIOAHATAs B yINIax M WHOrAA BAOIb Kpas. Ha3BaHue KomImiekca OTpakaeT
TeTEpPOreHHOCTh ero pacturenbHocTd. Ha Oyrpax oHa TyHApoBas, ONHM3Kash K PacTUTEIBHOCTH HU3KHX
BOJIOpA3/CiOB C JOMHUHUpOBaHUEM uB Salix reptans, S. pulchra n Oepesku Betula nana B KycTapHUKOBOM
spyce, ocoku Carex bigelowii subsp. arctisibirica n nymmnsl Eriophorum angustifolium M KyCTapHUYKOB
Dryas punctata, Cassiope tetragona, Vaccinium vitis-idaea subsp. minus B KyCTapHHYKOBO-TPaBSHOM,
Aulacomnium turgidum, Hylocomium splendens var. alaskanum, Tomentypnum nitens B MoxoBoM. B
n0:x0nHax — 00J0THAA (HO OTJIMYHASA OT PACTUTEIBHOCTH MOJIMTOHOB B BAJIMKOBO-TIOJIMTOHAIBHBIX 00JI0TaX)
C TEMH K€ KyCTapHMKaMH YTO M Ha MOJIMTOHax, ocokor Carex aquatilis subsp. stans n mymuneid Eriophorum
angustifolium n rurpodunsHEIME MXaMu Sarmentypnum sarmentosum, Cinclidium latifolium, Scorpidium
revolvens, Meesia triquetra, Polyrichum jensenii.

be3 orHeceHns K eaMHWIAM KakoH-THOO Kiaccu(UKAlMU PAaCTUTENIFHOCTH MHUKPOIPYNIIHPOBOK Ha
MOJTUTOHAX M B JIOXKOMHAX OBLIO BEISBICHO (C TJIA30MEPHOM oneHKoi ooumus (B %) 85 BumoB (cocymucThie
pactenus 35, mxu 41 (Ie4€HOYHHUKY HE BBISBISLIN), TUIMARHUKY 9), COOTBETCTBEHHO, Ha monuronax 59 (30,
20, 9), B moxx6mnax 35 (12, 23, 0).

Knaccugukanus storo o0bekra He MeHee CIOKHAa M JUCKYCCHOHHA IO BCEM IapamerpaM, Kak U
reTepOreHHas pacTUTENbHOCTh 0070T. JIOTHYHO BOCTIPMHMMATEH PACTUTENBHOCTD Ka)KAOTO M3 2 3JIEMEHTOB
penbedpa cooOmiecTBaMH M MBITATHCS WX KIACCH(QHUUUPOBATH Pas3feibHO, YTO JOCTATOYHO CIIOKHO. B
nerenae K kaprocxeme ydactka (50 x 60 m) 19 HOMEpOB, UTO IEMOHCTPUPYET KaK KOMILIEKCHOCTh TTOKPOBa
(ycrmoBHO 2 THma coo0IIECTB), TaK ¥ MO3aMYHOCTh Ka)KAOTO U3 HUX — 13 MUKpOrpYIITUPOBOK Ha MOJIUTOHAX,
6 B noxOnHax. B nmutepatype mogoOHbIe KOMITJIEKCHl HE ONTMCAHBL.

B 2010 r. He XBaTHUJIO BpeMEHM Ha MOBTOPHOE OMMCAHHME ydacTKa. Bu3yalbHO BCE BBITTIALENO KaK
npexiae. JTo 3aKiIoYeHHe U3 pa3psaaa CyObEeKTUBHBIX, IIOCKOJIBKY CAETaHO Ha OCHOBAHHM BCEro JHIIbL 2-
KpPaTHOTO TIPOXOAa depe3 OOIIMPHBIA KOMIUIEKC, BKJIIOYAas CTallMOHAPHBIA ydacTok (~73.25722° c.mL
90.57722° B. 1.), HAa KOTOPOM COXPAHWINCH JEPEBSHHBIE KOJIbSL.

CranunoHapHble y4acTKH (HHBAJILHO-JIYTOBbIE CO00LIECTBA)

TYHAPOBBIE 1 HMBAJIbBHO-JIYI'OBBIE COOBILECTBA HA IOXXHOM CKJIOHE KOPEHHOI'O
BEPEI'A [Matveyeva et al., 1973: Puc. 7, Ta6n. 4. Yuacrok Ne 5].

Kpytoii cxioH Oepera pekw, B IIEJIOM FOKHOW DJKCIIO3WIIMH, HM3PE3aH TIYOOKHMH JIOXKOWHAMH,
00pa30BaBIMIMMUCS B Pe3yibTaTe OTTAWBAHUS JIEASHBIX KIMHBEB JIPEBHEH MONMHMToHambHOW cucTembl (Puc.
10).

a

Puc. 10. Beper p. [Iscuna: a — 06muii Bua, 6 — KpYIHBIA IUIaH.
Fig. 10. Bank of the Pyasina River: a — general view, b — close-up.

JloxkOuHbl — MecTo TIyOOKuX (10 3-5 M) CHEXHMKOB, I/I€ CHEI COXPaHSIETCS 0 CEpeArHBI HIOJISL
['peOHM 3UMOI MalOCHEXHBIE, CHET MOJHOCTBIO CXOAUT B UIOHE; JIETOM 3TO CaMble MPOrpeBaeMble OMOTOITBI
¢ MakcuManbHOH (1m0 1.5 M) mIyOMHOM CE30HHOr0 OTTaMBaHHMA MHOTOJETHEMEP3JbIX mopoj. bombinoe
9KOTONMUYECKOEe Pa3HooOpaszue OOYyCIOBIMBAET HEOAHOPOTHOCTh PACTUTENBHOIO IIOKPOBA, 3JIEMEHTHI
KOTOpOro HeGOMbIHMX (2-3 M) Pa3sMepPOB CMEHSIOT APYT APYTa, 00pa3ys IKOIOTHUECKHE PSIbl, KOHTPACTHBIE
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M0 JApeHa)y M TpOrpeBy TMOYBHI B BereTalMOHHBIM nepuox pasHod (or 1.5 no 3 mMecsueB)
nponomkutenbHocTH. Ha craunnonapHom ydactke twromiansto 70 X 70 M Obutd BeigeneHbl 13 THIOB
COO0O0IIECTB, KOTOPbIE HE HCUEPIBIBAIOT BCETO Pa3sHOOOPa3Hs PacTUTEIBHOCTH OTpe3Ka Oepera, OTpakKeHHOTO
Ha kapTte [Matveyeva, 1978]. O BBICOKOW TIeTepOreHHOCTH JAaeT MpENCTaBICHUE IEpedyeHb Ha3BaHUU
COOOIIECTB MO >KU3HEHHBIM (hopMaM Hanbonee OOMIIBHBIX BUJOB COCYAUCTBIX PACTEHUH (guinyKivle epebHuU
(cBepxy BHH3): KyCTapHHYKOBO-OCOKOBO-MOXOBBIE (TOpPH30HTajbHAas OKpaiika KOpPEHHOro Oepera) —
JIpUaZioBbIe U Pa3sHOTPaBHO-APUAZOBBIE (BEPXHSISL YacTh) — pa3HOTPABHO-MOXOBBIE U Pa3HOTPaBHBIC (CpenHss
4acTh); OHUWa J0JNCOUH: 3TAKOBO-Pa3HOTPABHO-MOXOBBIE M 3JIAKOBO-MOXOBBIC; KOHYCbl  GbIHOCA:
Pa3HOTPAaBHO- W 3JIAKOBO-XBOLIEBO-MOXOBBIC), ONHCATh KOTOPYIO HCUEPIBIBAIONIE C BO3MOXKHOCTBHIO
JanbHermen knaccuukanuy He yaanock HU B mpomwioM, HU B 2010 1. [l 5 snementoB (3 Ha BBITYKIOM
rpebHe, 1 B noxOuHe, 1 Ha KOHyce BbIHOCA) B 1969 r. ObUM COCTABIIEHBI CITUCKU BUJOB C TJIA30MEPHBIMHU
oueHkamu (B %) ux obuwnms [Matveyeva et al., 1973: Tabx. 4]. Ha rpebnsx BbusiBiensl 140 Bumos
(cocymucteie pactenus 64, Mxu 43, Ie4EHOUHUKY 7, TUIMMANHIKH 26).

CaMBIMH KOHTPACTHBIMH IO CPaBHEHHUIO C 30HANBHBIMU TYHIpaMu OBUIM M OCTANWCh (BH3YaJIbHO)
pa3HOTpaBHBIE coolIIeCTBa ¢ ApycoM 3nakoB (Festuca brachyphylla, Koeleria asiatica, Trisetum sibiricum
subsp. litorale v pasHoTpaBbs (Astragalus alpinus, Cerastium maximum, Myosotis alpestris subsp. asiatica,
Oxytropis adamsiana, Pachypleurum alpinum, Pedicularis verticillata, Polemonium boreale) ot 0.10-0.15
10 0.30-0.35 m Beic. 1 ManomomHbIM (TOoHKHM A0 0.01 M u paspexeHHBIM) MOXOBBIM sipycoM (Thuidium
abietinum, Sanionia uncinata, Hypnum revolutum) B cpenHeil 1 HIKHel yacTsx rpedns ckinona (Puc. 11).

Takoit TMH cooOLIeCTB B MOCIEAYIOMIME rofpl B pasHbIX paiioHax Taiimbipa (Ho He B Tapee) cran
00BeKTOM TpUCTATFHOTO BHUMaHUS [Zanokha, 1993], u onn Obun oTHeECeHH! k acc. Pediculari verticillatae—
Astragaletum arctici Zanokha 1993. B 2010 r. ans monoOHBIX pa3HOTPaBHBIX COOOIIECTB OBLTH COCTABIICHBI
CIHCKH BUOB (C OLIEHKOM oOmnus B 6aiax) Ha BCEM MpoTsDKeHNH Oepera peku [Matveyeva et al., 2014].

W3 64 BUOOB COCYAMCTBIX PAcTEHWH Ha BBIMYKJIOH yacTH rpeOHs, XOTsA Obl OTHOCHUTENBHO OOMIIBHBIX
(> 1%) 16: 4 xycrapuuuka (Cassiope tetragona, Dryas punctata v uBbl Salix arctica n S. polaris), 2 ocoku
(Carex bigelowii subsp. arctisibirica u C. rupestris), 3 3naka (Festuca brachyphylla, Koeleria asiatica n
Trisetum sibiricum subsp. litorale), 7 BunoB pasHorpaBbs (Astragalus alpinus, Cerastium maximum,
Myosotis alpestris subsp. asiatica, Oxytropis adamsiana, Pachypleurum alpinum, Pedicularis verticillata,
Polemonium boreale). CoorBeTcTBEHHO, 13 43 BHIIOB MXOB OOMIBHBIX 6 (Aulacomnium turgidum, Dicranum
flexicaule, Hylocomium splendens var. alaskanum, Hypnum revolutum, Sanionia uncinata, Tomentypnum
nitens), u3 26 BuUIOB JWIMaiHUKOB Takux 5 (Flavocetraria cucullata, Peltigera aphthosa, P. canina,
P. erumpens, Stereocaulon alpinum), y Bcex 7 BUAOB Ne4EHOYHUKOB OOMIIIE HU3KOE.

Puc. 11. Pa3zHoTpaBHBIE cOO0IIIECTBa HA
rpeOHsX BBICOKOTo Oepera p. [lscuHa.

Fig. 11. Forb communities on the ridges of
the high Pyasina River bank.

B 2010 r. Mb1 HanIm Y4acCTOK, Ha KOTOPOM COXPAaHUJIUCh MHOI'OUYUCICHHBIC KOJIBIIIKH, UCIIOJIb3YCMBbIC
B MPOIUIOM JJIid Ha6J'IIOI[eHI/II71 3a (bCHOHOFHCﬁ, HO oOIHucCaHusg HE Caciiajid, 4TO HC IIO3BOJIACT CACIATH
00BEKTUBHOE 3aKII0YEHUE O COXpaHCHHUHU HUJIM USMCHCHUU CTPYKTYPHI U COCTaBa COO6H.[€CTB. YucTo BHEIIHE
OTMCTHUJIN KPACOYHOCTH COO6H.ICCTB H3-3a 00UIus BUJOB PA3HOTpaBbid C APKUMH IBCTKAMU, YTO OBLIIO
XapaKTCpHO 11 HUX U B IIPONLIOM. BBI60pO‘IHaH I/IH(l)OpMaI_II/IH 0 COCTaBe W OOWIIUH BHUIOB B HauOoee
6J'IaFOHpI/I$ITHI>IX (J'ICTOM IO TCITY W BJIAXXHOCTH I1OYBBI, T. J'IY6I/IH€ ACATCIIBHOI O CJIOSA, MPOAOJLKUTCIIBHOCTH
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BEreTallMOHHOTO TIEepUoNa, 3UMOM 1O TIyOOKOMY CHEXHOMY IIOKPOBY, CHIDKAIOLIEMY IpOMEp3aHue
3UMYIOLIMX OPraHOB MHOTOJIETHHX PAacTeHUi) OMOTOmax IaeT MPEACTaBICHHE O PACTHTENBHOCTH TaKHX
COOOIIECTB, MO COCTaBY >KM3HEHHBIX (OPM M TOPHU3OHTANBbHOW M BEPTHKAIBHOW CTPYKTYpE IOKpOBa,
HanOosee OMM3KHUX K CYXOZOJBHBIM OopeanbHbIM jJyram kiacca Molinio-Arrhenatheretea Tx. 1937, Ho
CIIOKCHHBIX He OOpeajbHbIMH, a4 APKTUYECKUMH M APKTOAJBIMHCKAMH BHAAMH, YTO M OCTAHABIMBAET
MOMEILATh UX B 3TOT Kiacc. B ApkTHKe OHM ONMCaHbl HEAOCTATOYHO, M aBTOPbI ACCOLMALMNA OCTaBIISIOT UX
BHE BBICIIMX GAMHUI Kiaccupukamuu mkoiasl [I-M. YcIoBHO M MO3WIIMOHHPOBAHUE TAKHX COOOIIECTB B
knacce Mulgedio-Aconitetea Hada¢ et Klika in Klika et Hada¢ 1944 [Matveyeva, Lavrinenko, 2021]. B
Tapee meTomosiorusi Mody4eHUs] AaHHBIX B MPOLLIOM HE ONMKCaHA, U OHA OTJIIMYHA OT MPHUHATON B AAHHOMN
mkosie (pa3Mep MpoOHOM MIIOMIAKH, TPAaHULBI M pa3Mep coo0IIecTB, 3 (EKT cocecTBa U MH. JIp.). ITO U B
OyaymieM He NO3BOJUT OOBEKTUBHO OLIEHUTH BO3MOXKHBIE M3MEHEHUS, YTO HaJ0 UMETh B BHAY TE€M, KOMY
yIAacTcsl MOCETUTh 3TOT paroH.

B nmonune p. Ilscuna Oeper SKCIOHMPOBAaH Ha IOI HA CPAaBHUTEIBHO HEOONBLIOM OTPE3KE MEXKIY
yeresiMu pek Tapes u Ilypa, roe oHa Teder ¢ BocToka Ha 3amaa. B mogsone tunuunbix TyHap (= CAVM
subsones C, D) na TaiimbIpe pacTUTEIBHOCTD IOJKHBIX CKIOHOB O€peroB pek omnucaHa B Tapee U B yCThe P.
Parosunka (3anmammeiii Oeper Taitmbipa) [Matveyeva et al., 1973; Matveyeva, Chernov, 1992; Zanokha,
1995a], octambHas wH(pOpMAaIMsS UMeercs i 1Moa30H KHBIX (= CAVM subsone E) (moc. Kpectsr) u
apktuuecknx (= CAVM subsone B) (okpectHoctu noc. [Jukcon u yctee p. YOoiiHas) TyHap [Matveyeva,
Zanokha, 1986; Zanokha, 19956, 2001] u ans o-Ba BompmeBuk B 30HE MONApHBIX MycThiHb (= CAVM
subsone A) [Zanokha, 2001, 2009].

AHTPONOreHHAs1 PACTUTEJIBLHOCTD

AHTPOIIOI'EHHAS PACTUTEJIBHOCTD ITOC. TAPES [MatseeBa u nip., 1973: Puc. 8. Yuactok Ne 6].

B 1965 1., xorma B Tapero mpuexamu 6 corpynHukoB BUH, Xu3HBP B KpOIIEYHOM PpHIOAIIKOM
noceneHnn «oumna kimodom». OcHOBOI 3TOro ObLT «Mep3noTHUK» (IIpunoxenue 2, Puc. I11) — obmmpHas
PYKOTBOpHasl Meliepa B MHOTOJIETHEMEP3JIOM TIPYHTE BBICOKOro Oepera pekd. B HEM xpanunu peiOy,
KOTOPYIO JIOBHIIM Opuransl peidbakoB Hopmiibckoro rocrpomxosa, pa3opocaHHble HAa OTPOMHON TEPPUTOPUHI
3anagHoro TaiiMblpa (Bkittodast 03. TaiimbIp). PriOakoB 3a0pachiBaii B «TOUKM» Ha caMmojerax AH-2 (3UMOi
Ha JIbDKaX, JIETOM Ha MOIUIaBKax), OTKyAa PEeryJsipHO U 3a0Mpail YJIOB, KOTOPBIM 3aMOPaXHBAJIN U XPAHHIIH
J0 OCEHHEHW MyTHHBI, Korga mo peke 3 Hopunbcka mpuxommnu kaTtepa ¢ Oapkamu (Ha HHX 3aBO3HIN
MPONYKTHI, Yroib, >KUAKOE TOINKBO). [l ’XKM3HM WMenuch 3 MaleHbKUX JOMHKAa y Kpas IOHMBI
(ITpunoxenue 2, Puc. I11, a), rae KpyrioroguyHo Xujia ceMbs pbldaka (C )KEHOH 1 MaJeHbKUMH AETbMU), U
JOM, B KOTOPOM KHMJ M paboTan paaucT Al CBs3HM ¢ aBuanmeil. lleproamuecku ¢ «TOYEK» MPUBO3HIN
pribakoB. Kpome storo, 0wt emé 6omnbinoit gomarerit gom (IIpunoxenue 2, Puc. 11, 0), npuHaanexaBmimit
APKTUYECKOMY M aHTApKTUYECKOMY HaydHO-HccienoBarenbckoMy MHCTUTYTY (AAHUMN), paspemienue Ha
€ro HCIOJIb30BaHWE M CTajl0 OCHOBAHMEM Ui IUIAHMPOBAHUS OPraHM3allMM MHOTOJIETHErO CTallMoHapa
BUH, a Taxoke KpynHbIi 0aJ0K CO CKIaJI0M-Mara3uHoM € MPOAYKTaMH U IpeaMeTamu Obita. B mepBoe jero
(1965 r.) yuacTHuKHM xuiH B fomartoM gome (¢ meukoit!!!). CaenyrommM jgeroM Hadand (yHKIMOHHPOBATH
Hay4YHBII cTalMoOHap, Ha KoTopoM cobupainock oT 18 (1966 r.) mo 30-40 (1967-1969) corpyaHuKOB H3
Pa3HBIX HAYYHBIX HHCTUTYTOB M YHHBEpcUTETOB. JKnim B MHOrouucieHHbix nanatkax (IIpunoxenue 2, Puc.
11, B), pacmonoXeHHBIX Ha IOJIOTOM CKJIOHE MEKIY JabopaTopuell U AOMOM paiucra (OJHY U3 KOMHAT
KOTOPOT'0 UCTIOJIB30BAJIN KaK CTOJIOBYIO).

Ho 1965 r. pacTuTensHOCTh OblIa YK€ JOCTATOYHO H3MEHEHa, IOCKOJNBKY IONroe BpeMs 3/eCh
pacmonaranack 0Oa3a reomorumueckod skcneanuun AAHWM  (Hukakux pgerajgell o UIMTENBHOCTH U
WHTCHCHUBHOCTU BO3IeHcTBUS HeET). E€ HcxomHoe cOCTOSHHUE — IpUaZoBO-OCOKOBO-MOXOBas TYHIpA,
oObruHass Ha momorux ckioHax (JAOMDB, anamor yuyactka 2) ¢ IOMHUHHpPOBAaHHEM MXOB Aulacomnium
turgidum, Hylocomium splendens var. alaskanum, Tomentypnum nitens, ocoku Carex bigelowii subsp.
arctisibirica, xyctapunuka Dryas punctata. B nepuon paboTel cranmoHapa Harpyska (BBITAalTHIBAHHME) Ha
pacTUTENbHBIN MOKPOB B JieTHee BpeMsl (KOHEI MIOHS — Hadajo CeHTSOps) Oblja AOCTATOYHO CHUJIbHOH. B
1968 r. 6puta crnoBecHo omnmcana (E.B. Jloporocraiickas) pacTHTENbHOCTb TEPPUTOPHM W BBIIOJIHEHA
KapTocxema, B JIereH/ie KOTOpOil mpuBeneHs! 12 Ha3BaHu# rpynnupoBok [Matveyeva et al., 1973].

Ilocne 1977 r. Xuible NOMELICHHS TPOAODKAIN MCIOIb30BaTh pbIOAKH, a TakkKe TeoNIoTH M
T'€ONIE3UCTHI, B PACHOPSIKEHUH KOTOPBIX OBUTM M Be3AEXOAbl. MIHTEHCHBHOCTH PHIOOTOBCTBA IOCTEHEHHO
cHIKanach, B1990-e rogpl rocmpoMxo3 MpEeKpaTHS CBOIO AEATENBHOCTb W PBIOOJIOBCTBO CTall0 YaCTHO-
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WHAMBUAYalbHBIM. B omHO M3 momoBoxmuil (ron HEM3BECTEH) IOMUKU PBHIOAKOB B TOHME OBUIM YHECEHBI
BOJIOH. BombIoit nomarterii 10M, B KOTOPOM JKHJIa CEMbs PHIOaKoB, cropen B 1998 r.

B moment namtero npudsitust B 2010 r. (Ilpunoxenue 2, Puc. I12) umerncss HOBBIA HEOONBIION AOM
pribaka (AHatonmuid MaTKOB) W CTapblif JOM paAucTa B MONYpa3pyIICHHOM COCTOSHUH; OT JabopaTopuu
ocraiics Tonbko pyngament (IIpunoxenne 2, Puc. I12).

Haubonpmyto mmomans B 1968 r. Ha TeppuUTOpHUH MEXKAYy [OOMaMH, TI€ JIETOM CTOSJIH
MHOTOYHMCIICHHBIC MAJaTKH, a UCXOOHAsl PACTUTEIBHOCTH OblLIA BBITONTAHA MOYTH IOJHOCTBIO, 3aHUMAIU
«...yTHETEHHBIE M pa3peXeHHBIC JINCOXBOCTOBO-MATIMKOBBIE IpyNnupoBKu» [Matveyeva et al., 1973: ctp.
45, Puc. 7]. B 2010 r. pacTuTeabHOCTS BBITJIACHA KaK MCXOOHAS JPHAlOBO-OCOKOBO-MOXOBasi TyHApa, 0e3
SIBHBIX TIPHU3HAKOB HapyIIeHUs u 0e3 obwmnus 3makoB-anoputos (4lopecurus alpinus w Poa alpigena). Ho
XOZUTH 0 HEel B KOHIIE UIOJIS — HaJasle aBrycTa MOXKHO OBIJIO JIMILL B PE3MHOBBIX Carorax, T.e. BIaKHOCTb
MOYBBl OblJIa CYIIECTBEHHO BHILIC B CPaBHEHHHM C TeM, Kak OBLJIO paHbLIe, KOrga XWJIM B MajaTkax U
MepeBUTANIUCH B JIETKOIM CIIOPTHBHOW 00yBHU (Keawl). B BepxHel "acTu MoJjororo CKJIOHa, I'Zi€ B MPOILIOM
ObUla HMCXOAHAs PACTHTENBHOCTb, O0pa30BaJICsl IMOJUTOHAIBHBIA MacCUB C OyrpaMu M JOXOMHAMH —
anHanornyHbsiii JIOMbB Ha yuactke 2 (Puc. 12). BoaMoxkHO, 00pa3zoBaHue JI0XOWH CTalI0 NIPUYMHON YCHIICHUS
MTOBEPXHOCTHOTO CTOKa IIOYBEHHOW BJAark, 4YTO MW TMPHUBENO K TOBBIIIEHHOMY YBJIQ)KHEHUIO
HIKEPACIIOI0KEHHOM MMOBEPXHOCTH.

Puc. 12. [Tonmuronnsanus B BEpXHEH 4acTH
MOJIOrOT0 CKJIOHA B ITOCEIECHUH.

Fig. 12. Polygonization at the top of gentle slope
Google earth in settlement.

Davacuewn. 8112003 @ | 2003 | BUSYS1.21" B Bocora Haa yposHem uops:Buicua xameps waa yposnew wopn: 670 O

Kapra pacTurensHoCcTH

CyzaeHue, 4To COXpaHHUJIAch MPUHAISKHOCTh COOOLIECTB K TEM e THIIaM COOOLIECTB, K KOTOPHIM
X OTHOCHIIM paHee, CAEIaHO MO0 UX BHEIIHEMY OONHMKY MpH 00XOle TEPPUTOPUHU C KPYHMHOMACIITAOHOM
KapToil pacturensHoctd (Puc. 13), koTopylo He MpHUIIIOCH Obl U3MEHATH; TOJIMKA OOBEKTUBHOCTH TAKOTO
MHEHHS TMOAJEpX aHa TEM, YTO OHO BBICKa3aHO HCCIENOBATENeEM, KOTOpPBIM M Aenan 3Ty Kapty. Kpome
MOBTOPHOTO OMHUCAaHHUs 2 CTAMOHAPHBIX YYacTKOB (30HanmpHBIX coobmects JOMII u JAOMB), Obum
BBITTOJIHEHBI ONMUCAHUS aHAJIOTHYHBIX COOOIIECTB Ha BOAOPA3IEIbHBIX YBalax, CTPYKTypa U COCTaB BHJIOB
KOTOPBIX OCTaJINCh MPEKHUMHU.
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Puc. 13. Kapra pacturensHoctu (MatBeea, 1978)

JKenTslil IBET — TEPPUTOPUH C MTONUTOHU3ALUEN BOAOpa3AeabHBIX yBaaoB B 2010 r.; 3e1EHBIH — B IPOIUIOM BaINKOBO-
moJUroHanbHbIe Oomora, B 2010 T. ¢ YacTHYHO WM TONHOCTHIO OIYCTUBIIMMHCS BAJMKaMU; IUPPHI — HOMeEpa
CTAIIMOHAPHBIX YYaCTKOB.

Fig. 13. Vegetation map (Matveeva, 1978)

Yellow — areas with polygonization of watersheds in 2010; green — former rim-polygonal mires, in 2010 with partially
or completely rim subsidence; figures — numbers of stationary sites.

PacTturenbHOCTL Ha mMecke
Ha monorom (3-5°) ckioHe 10XHON SKCIO3UIMH y3KOTO IMECYaHOTO0 y4acTKa KOPEHHOro Oepera pekd
(Puc. 14) Mexmy nByMs T0XKOWHAMU CTOKA OBLIO ITOBTOPHO OMHCAHO acTparajoBO-IPHUaOBOE COOOIIECTBO

(om. 10, 1965, apxus H.B. MatBeeBoii).

1969 MecyaHble rpyHTbI

2010

Puc. 14. ActparanoBo-apuagoBoe coo0IIecTBO Ha moaoroM (3-5°) CKiIoHe 10KHOM IKCIIO3UINN TIECYaHOTO
y4acTKka KOpEeHHOro Oepera pexu.

Fig. 14. Astragalus-dryad community on southern gentle (3-5°) slope of sandy part of the indigenous
riverbank.
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I'opusoHTanbHas CTPYKTypa — BBIPOBHEHHAs! IIOBEPXHOCTh, pasnenéHHas y3kumu (1o 0.10 m mmp.)
rnyookumu (o 0.12 m) tpemmuamu (10%), mectamu yriayOJXeHHBIMH AEITEIBHOCTHIO JEMMHHIOB, Ha
webompmme (0.5 m muam.) okpyrio 4-5-yromeHble menanboHbl (90%). Ha moBepxHOCTH MemambOHOB B
cpenneil yactu (30%) paspexxeHHbI (5%) MOKPOB HAKMIHBIX JHMIIAWHUKOB, Ha mepudepun (60%) rycroi
(~80%) m3 xycrapuuukoB Dryas punctata (moMm.) u Salix arctica m Astragalus subpolaris. Tpemunsl
3amonHenbl mumiaiaukamu (Cetraria cucullata, C. nivalis, C. islandica, Dactylina arctica, Stereocaulon
paschale, Thamnolia vermicularis) n mxamu (Aulacomnium turgidum, Hylocominum splendens var.
alaskanum, Tomentypnum nitens (I10M.); eAMHUYHBI 0OCOOM BCceX BUIOB C Nepudpeprn MeaaabOHOB, MECTaMHU
obunen xycrapuuuek Cassiope tetragona. Onucanue B 1965 1. ObIIO ceNaHO HE HA MPOOHOU MIoIIAAKe, U
COCTaB BHJOB HE ObUI BBISBIECH T'apaHTUPOBAHHO MOJHO (OCOOEHHO CIOPOBBIX); BCE KOJIMYECTBEHHBIC
XapaKTePUCTUKU ONPENEIIsUIN Ha I71a3 Ha BCIO IUIOLIAlb BU3yaIbHO OTPaHUYEHHOTO COO0IIeCTRa.

B 2010 r. mpo6Has mmomaaka (10 x 10 M) Obuia 3asokeHa BOMM3K Havana (73.26417° ¢. m. 90.61917°
B. 1) 5-METpOBO#i TpaHIIIeH, KOTOPYIO MOCIIE OMMHCAaHUs MIOYBEHHOr0 paspe3a B 1969 r. 3akomnanu, BepHYB Ha
MECTO HEMOBPESKACHHYIO pacTUTENbHYIO AepHUHY (Puc. 14), Tak 4To TpaHiies He Hapyluia cCOOOILIECTBO
(mepHMHAa Ha HEW HEMOTO BOTHYTa, HO KakKUX-TO oTmuuii or ¢oHa HeT). Cmycts 44 roma oOmuii BUA
coo0IIecTBa, TOPU3OHTANIBHASL CTPYKTypa, AoMuHHpYIomue (Dryas punctata) m XoTs Obl OTHOCHTEIBHO
MaccoBble (oOume >1 0ajt) BUABL, KaK COCyAMCThIE pacTeHus (KyctapHuuku Cassiope tetragona w Salix
arctica m actparan Astragalus subpolaris), Tax u Mxu (Aulacomnium turgidum, Ditrichum flexicaule,
Hylocominum splendens var. alaskanum, Tomentypnum nitens, a Taxxe Rhytidium rugosum, KOTOpHIA B
TepBBIA ce30H paboTel B 1965 r. B MOMEHT omucaHws emié He pacrio3HaBanu) W numadHuk Cetraria
cucullata, ocramuce npexxaumu (Ilpunoxenue 1, Tabn. I14). Eciim u ecth Kakue-TO pa3inuyus, TO OHU
MUHHMAaJIbHBI, HAalpUMeEp, 10 cpaBHEHHUIO ¢ 1965 r. He HamwM 6 BUAOB COCYAUCTHIX pacteHuil (Minuartia
rubella, Salix nummularia, S. polaris, S. pulchra, Saxifraga oppositifolia, Saussurea tilesii) n
3auxcupoBanu 4 HOBBIX (Papaver pulvinatum, Saxifraga nelsoniana, S. spinulosa, Senecio resedifolius) —
BCE COUHMYHBIMH 0cobOsmu. CIOXMIOCh, CKOpee, BIedaTieHue o Oonee 3apocuiell MOBEPXHOCTH
MEATbOHOB: MHOTHE U3 HUX CIUIONIb 3aTSHYTH IEPHUHOM IPUaIbl, HO OCTAIUCH U C TOJBIM TpyHTOM (1%) ¢
KOPOYKOW HAaKWITHBIX JIMIIAHHUKOB. [lockonbKy B 00a MOMEHTa BPEMEHH OMHMCAHUS HEe OBUIM OCTATOYHO
MOJTHBIMH (IPUBOJMM TAOJHIY C IPU3PAYHON HAAEKIOH, YTO KOMY-HUOYAb yaacTCs YBHIACTh U OMUCATH 3TO
coolmiecTBO B 0003puMOM OyAyIieM), W YTO HENb3s HCKIIOUYNUTh BO3MOXKHBIE Pa3IHyUsi B OICHKE
MOKPBITHS/00MIHSI BUJOB, 00IIIee 3aKII0OUEHNE O CTA0OMIIBHOCTY TOKPOBA OTHOCHM K Pa3psiy SKCHEPTHBIX.

To ke MOXXHO CKa3aTh M O PACTUTENBHOCTH HEMHOIMX MECT C NEeCYaHbIMU MOYBaMHM, HapUMep, Ha
SPO3HMOHHOM OCTAHIIE CPEAN ACTPECCHH C BATMKOBO-TIOJIUTOHAIBHBIM OOJIOTOM.

®J10pa cocyANCTBIX pacTeHH I

CocraB BuaoB. [nsa tepputopun, Kotopyto ynanock obcienoBats B 2010 ., B mpouuiom [Polozova,
Tikhomirov, 1971] 6bum u3BectHHI 212 BUmoB (96 pomos, 35 cemeiictB). Crycts 40 nmer Mbl He Hanu 29
BUIOB (Bce penkue B jangmadTe) U odHapyxumu 10 HOBBIX (Bce B moiime p. Ilicuna, penkue, MHOTHE B
eIMHCTBEHHOM 3K3emIusipe). B pesynerare B 2010 r. 3adukcuposansl 193 Buna (87 ponos, 32 cemelicTBa)
COCYIUCTHIX pacTeHuil [Matveyeva et al., 2014]. OTcbutaem unTaTens K MyOIUKaIMKA, OCHOBHBIC BRIBOJIBI U3
KOTOPO# 311ech CHOPMYITUPYEM CIIEAYIOIUM 00pa3oM:

1) OCHOBHAs TpPHYMHA HEMONHOro (He Hauum 29 BHUIOB) BBISIBICHUSA (QIopel —
KpaTKOBpeMEeHHOCTh HccienoBanuii B 2010 T., yTO COKpaTHIIO IUIOLIAIb M JIETAIBHOCTh PaOOThI; BEIHKa
BO3MOXHOCTh TpONycKa (B MPOLUIOM O3TO OBUIM OAMHOYHBIE HAXOIKHW, MHOTHE B EIUHCTBEHHOM
sx3emmspe)'’;

2) HeT TBEPAO yBEPEHHOCTH, YTO BHOBb HaiinenHbie (10) Bumbl otcyrcTBoBamu 40 ner Hazan
(OONMBPIIMHCTBO M3 HHUX BCTPEYAIOTCd M CEBEpHEE), HO HENb3s HMCKIIOYATH M 3aHOCAa CEMSH BO BpEMs
BECEHHUX IMOJIOBOAMM peKH, Tekyiei ¢ rora (730 km);

3) IpH JONYUICHWH, YTO HEHAWJIEHHBbIE BHJBl HAa JaHHOW TEPPUTOPUU TPHUCYTCTBYIOT,
cHcTeMaTH4ecKas M reorpaduieckasi CTpyKTypa (JIopbl ocTanach HEM3MEHHOM.

AxTHBHOCTH BHIOB B nanamadre. OLEeHUTh U3MEHEHUS B aKTUBHOCTH BO3MOXKHO TOJBKO JUIsl OOLIMX
184 BumoB — y 162 (88.5%) oHa ocTtamach HEM3MEHHOW, Y 5 TpH TOH K€ aKTUBHOCTH HE3HAYHUTEIHLHO

19 TIpu m3BecTHOM MecTe HAXOMOK BHJIOB, B IPOILIOM OYCHb PEIKHX B JaHAMATE, OHH OBLIH OGHAPY)KEHBI B HUX H
MHOTO JIET CITyCTSL.
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BO3POCIIO WM CHHU3WIOCH OOMiIMe;, Ha | rpagauuio NOHU3WIACH aKTUBHOCTH Yy 22 (cpegHe- u
HU3KOAKTHBHBIE) BUIOB. Hebonpiune nu3MeHeHnsl B pacnpenesieHUH BHIOB C HU3KOM aKTHBHOCTBIO MOXKHO
CUMTAaTh KaK OOBEKTUBHBIMH, TaK M CYOBEKTHBHBIMH (KpaTKOBpeMeHHOCTh HaOmogenuit B 2010 r. u
HEONPEAEIEHHOCTh OIICHOK B aHHOTUPOBaHHOM criucke 1971 1.).

YMecTHO 3amMedyaHHMe, 4YTO KpPUTEPHUH aKTUBHOCTH BHIOB B JaHAmadTe Kacaercss TaKux
KOJTMYECTBEHHBIX XapaKTEPUCTUK, KaK MX OOWJIHME/TIOKPBITHE, BCTPEYAEMOCTh, IIHUPOTA 3KOIOTUYECKOU
ammuty sl [Yurtsev, 1968]. Ero cyObeKTUBHOCTH HAMHOTO BBILIE KAYECTBEHHOTO KPUTEPHUS MPHUCYTCTBHS
(Bcero 2 xaTeropuu: ecTb — HET). B oTedecTBEeHHOM juTepaType M0 APKTHKE IJIsl aleKBAaTHOTO OTPayKEHUs
«KOJIMYECTBa» BHIA B MOKpOBE NaHAmadTa mpeanaraiv pasHble NOAXoAbl. To, YTO pasindHbIe Oalibl,
IIKajbpl, Tpajaldid M Tp. JaJlleKh OT OObEKTUBHOCTH, B IOMHOW Mepe OTHOCHTCA MAaxe K pabore
reo00TaHUKOB MpPH ONMUCAHUU HEOONBIIMX MPOOHBIX IUIOMAAO0K; HAMHOIO MEHEe TOYHO 3TO BO3MOXKHO
clenaTh Ui KPYMHBIX BBIIENIOB PACTUTENBFHOCTH U TeM Ooiee A Beero ianamadTa. M morpemHocts emé
BBIILIC TPH BHYIIUTEILHOM BPEMEHHOM pa3phiBe, Aaxke eclii padoTa BBINOJHEHA TEMHU K€ CAMbIMHU JIIOABMH,
MOCKOJIBKY HEJb3s1 UCKIIOYUTh, YTO ONHO U TO K€ OOMJIME BHAA OHM MOTJIM IO-Pa3HOMY OLICHHUBATh B
MPOIUIOM U HACTOSIIIEM, T.€. CyOBEKTUBHOCTh ObLIa M TOTZA, M TEHepb, HO OHA MOIJa OBITh pa3HOU (Kak,
Hanpumep, B Jlukcone, rae B 1980 m 2012 rr. sro ocymectsmsuin H.B. MatseeBa u JI.JI. 3anoxa
[Matveyeva, Zanokha, 2017]. YUto yx roBoputs mnpo Taper, rae 3To nenaid W pasHble JIOAW —
T.I'. [lono3oBa (B anHOTHpOBaHHOM criicke) B 1971 1. u aBTopsl nanHoi crater B 2010 1.). OTClona BEIBOJ
[Matveyeva et al., 2014], 4To y mogaBistoniero OOJIBIIMHCTBA BUIOB X aKTHBHOCTH B JTaH/IadTe ocTanach
HEM3MEHHOH, MpH HE3HAYMTENbHOM HW3MEHEHWH OOWIMA Y HEMHOTMX, CKOpee OJKCIEpPTEH, HEXEeNH
00BEKTUBEH.

WNudopmanun o ¢iope ciopoBbIX (MXH, NEUEHOUHUKH, JTUIIAKHUKH), 1ETATbHO U3yYCHHON B IEpPBBIC
nepuopl HaOMIOAEHNH, TOBTOPHO TOJIyYEHO HE OBLIO.

Hame oTgacTu skcnepTHOE CyKACHHE: UX COCTAaB M PAaCHpeAeicHUE B COOOIIECTBaX HE MPETepreu
3aMETHbIX W3MeHeHuH. Ho mans OObEeKTUBHOM OLIEHKM COCTOSIHMS 3TOrO Ba)KHEHIIEro KOMITOHEHTa
pPacTUTETBHOCTH HEOOXOIMMO TPOBECTH HCCIEAOBAHMS, AaHAJIOTMYHBIE TEM, KakKMe Ha BBICOKOM
npodeccCroHaIbHOM YpPOBHE ObUTM BEIIONHEHHI paHee [Piin, Trass, 1971; Blagodatskich, 1973; Zhukova,
1973].

MeskomacmiTadHble KpuoMeTaMOp(duUecKne NPouecchl B AeATEILHOM (AKTHBHOM) CJIoe
MHOT0JIETHEMeP3JIbIX TPYHTOB

IIpomecchl, CBs3aHHBIE C CYLIECTBOBAHMEM MHOTOJIETHEMEP3IBIX TPYHTOB, — 3pO3Hs, MOpO3Has
TPELIMHOBATOCTh, CKaTHE W BBIJABIMBAHUE, CONUQIIIOKLHUS, TEPMOKAapcT. X mocnenctBus B BHIE
00pa3oBaHHUsl OMOJI3HEH, OBparoB, KpMOTCHHBIX (OpPM HaHO- (ISATHUCTBIE U OYropKOBBIE COOOIIECTBA) U
MUKpopenbeda (MOTUroHaIbHbIE CHCTEMbI B HETNIyOOKHX JAENPEcCHsix), MOUYaXHH U HEOONbLINX BOJOEMOB
Ha Bopopaszzaenax B Tapee Obln BriodHe 3aypsinHbl U 40 jeT Hazam.

Opo3uonnvie npoyeccol. K camMpiM OOBIYHBIM, @ CKOpee, NPHUBBIYHBIM, OTHOCATCS omnoi3HH. Ha
BBICOKOM IOJKHOM Oepery peKu HMEIOTCS KaK CBE&KHE OMOI3HH C TOJIBIM TPYHTOM, TaK W pa3HbIe CTaauH
BoccTtaHoBiieHUs: pactutenbHocTH ([Ipmmoxkenue 2, Puc. 113). Crnom3aHme oTTasBIIero Cios TPyHTA IO
MOBEPXHOCTH MHOTOJIETHEMEP3JIOro rpyHTa (PUKCHPOBAIM KaK B Hadaje BEreTAllMOHHOTO Ce30Ha IOcie
WHTEHCHBHOI'O TasHUS CHEra, TaK W B pasrap Jera, B 4aCTHOCTH, IOCJIE TPO3 B TpeThel Aekane urod. B
Takre MOMEHTHI MOSBJSUINCH M Pa3pbIBBl B TPYHTE, UTO B PE3YyibTaTe MATALICHCA 3PO3UU B JalbHEUIIEM
MPUBOAMIIO K 00pa3oBanuio oBparoB. [lomoOubie ¢opmbl Mbl Habmronamu u B 2010 1., B TOM 4ncIiie BUETH
CBEXHE OTPOTH paciajika y ToceleHus U onoi3Hu Ha ero ckione ([Ipunoxenue 2, Puc. [14). Omon3HeBbie
MPOLIECCH B pa3HbIe roJbl MBI OTMedalH ((hoTrorpadupoBaiy U OMUCHIBAIN) BO MHOTHX paifoHax TaimbIpa.

B 00mOTHO-TYHAPOBBIX KOMIUIEKCAX B BEPXOBBAX pACIagKOB Mpoxoipkaercs (pa3BHBaeTcs)
MATSIIASCS 3PO3HsL, YTO MPOSIBISETCS B MOSBICHUU JIOKOWH C pa3phlBaMH B IOKPOBE U MHHH-OBPAroB C
o0HaxEHHBIM TpyHTOM. [Iponecc He CIUIIKOM aKTUBHBIN, HO OYeHb BEPOATHO €r0 YCUIICHUE.

Ocranen B moiiMe (B yctse p. Heypa), KoTopeiii Korga-To ObUT 4acThIO BBICOKOTO Oepera, BO BpeMs
paboTHI cTarroHapa ObLT H30IUPOBAH M BOCIIPHHUMAJCS Kak HeBbicokuil xomM ([Ipunmoxenue 2, Puc. 115, a)
C TIOKPOBOM JpUajbl U Pa3sHOTPaBhs, KaK U HA Oepery (CM. BBIIIE OMHMCAHHE PACTHUTEILHOCTH Ha mecke). B
2010 r. xoiIM cTan 3HAYUTENbHO MeHbLIe Mo pasmepy u Boicore (IIpunoxenue 2, Puc. 115, 6), c
pa3pyLICHHBIMH CKIOHAMHU M Pa3BEBAEMBIM IECKOM, C €AMHUYHBIMU O0COOSIMH pa3sHOTpaBbsi. CKopee BCero,
YK€ Ha CIEAYIOIHUI roJ] BO BpeMs ITOJI0BO/IbSI OH OBbLI MOTHOCTBIO Pa3MBIT.
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Mopo3naa mpewjunosamocms, cycamue u evloasaueanue. I1aTHucTEIe U OyrOPKOBBIE COOOILECTBA
Kak OBUIM, TaKk MOBCEMECTHO U OCTAIMCh Ha TOPH3OHTANBHBIX W CIA0OHAKIOHHBIX IOBEPXHOCTSX
BOJIOpA3/CIOB MIPH COXPAaHEHHH Pa3MEpOB AJIEMEHTOB HaHOpenbeda M UX COOTHOLICHHUS, MPU HEOOIBIIOM
(BU3yanpHas OLICHKA) CHMKCHHH MX BBICOTHI (KaK BalWKOB B TEPBBIX, TaK U OyropkoB BO BTOpPbIX). U3
BIIOJIHE €CTECTBEHHBIX MPOIIECCOB U B NPOILIOM B IATHHCTHIX TyHAPaX MOXKHO OTMETUTh KaK 3apacTaHue
TOJIOTO TPYHTA HA MOBEPXHOCTH MEAILOHOB, TAK U MOSBICHHE TOJIOT0 TPYHTA B MEPECCUCHUH JIOKONHOK.

Ilonuzonuzayua. O TONMTOHU3ALMM HAa BOJAOpAa3lenax MOAPOOHO HANMCAHO BBHIIE IPU OLICHKE
HU3MEHEHUH B coodmiecTBax ¢ OyropkoBbIM penbedom. Ho 3ToT mporiece 3aTpoHyI U NSTHUCTBIE TYHAPHI Kak
HEMOCPEeNCTBEHHO BIOIbL Oepera p. IlscuHa, Tak M Ha OTAAJIEHUH, U HE TOJBKO HA MOJIOTHX MOBEPXHOCTIX
YBaJIOB, HO ¥ Ha CKJIOHAX PAcCMajKoB, Ii¢ OYrpbl HMEIOT HE TOPU30HTAIBHYIO, & BBITYKIIYIO TIOBEPXHOCTh, 1
WX MaCCHBBI BBITIIAIAT Kak Kinaccudeckue Oaimkapaxu (IIpumoxkenne 2, Puc. 16, a). B moxxOnaax Mexmy
OyrpaMu COXpaHWJIACh CTPYKTYpa ISTHUCTBIX COOOLIECTB ¢ 3-4IEHHBIM MOAYJEM (TIATHO rpyHTa + BaluK +
N0XOMHKa), HO TOBEPXHOCTh BHIPOBHEHA (M3-3a OMycTHBIUMXCS (?) BajJMKOB, KOTOpHIE B TAaKOM BHJE
JIOTHYHEe Ha3bIBaThb KaWMOI), T.e. IpPU OUYEBHAHOW TETEPOrC€HHOCTH HaHOpeNnbed IMOYTH HE BBIPAKEH
(ITpunoxenune 2, Puc. 116, ©). Iloxoxkas cucrema ¢ Oosee BBINYKIBIMUA OyrpaMHU-IIOIUTOHAMH,
HATlOMHMHAIOLIAasi MacCUBHl OaipkapaxoB, oOpasoBaiack Hemaneko (1o 500 M K BOCTOKY) OT MOCelka Ha
HeOOJBIIOM yIAJICHUH OT Kpas PEeYHOH Teppachl Ha MECTE KyCTapHUYKOBO-OCOKOBO-MOXOBOH TYHIIPHI.

[lonoGuble MaccuBHI paHee Ha TaiiMbIpe (PUKCHPOBAIM TONHKO B MPUMOPCKUX pailoHax JMOO BIOJb
oeperoB mopst (ukcon, Oyxta Mapuu [IpoHunmieBoit), 1100 Ha CKIIOHAaX JONWH pydbeB (JukcoH, peku
Parosunka u Y0Ooiinas) [Matveyeva, 1998, 2017, 2020; Matveyeva, Zanokha, 2013, 2017]. [y BHyTpeHHHX
palioOHOB MOIYOCTPOBA ITO HOBOE SIBIICHHE.

U B mone, u Ha CIlyTHUKOBOM CHUMKE BHJHO, YTO Tporecc (parMeHTalMd He OCTaHOBWIICS: 0e3
MPU3HAKOB 3PO3WHU NPOJOJDKAETCS paslielieHne OyrpoB Ha EOUHHIBI MEHBILIMX pPa3MEpoB U HE TOJBKO
KBaJ[paTHO-IIPSIMOYTOJIbHOH, HO W TpeyronbHoi ¢opmbl (Ilpunoxenne 2, Puc. I17). Hewacto Ha Kpasx
OyrpoB ¢ marHuctod tyHapoir (JOMII) enmHmuHBIE MemaidbOHBI (ISITHO TPYHTAa + BajMK) OMOJI3AIOT C
pa3pbIiBOM JIEpHUHBI U OOHAKEHHEM TPYHTa B JOKOMHKE, YTO B IEPCIEKTHBE MOXET BBI3BATH 3PO3HUIO
(ITpunoxenue 2, Puc. II8).

Conugpnroxyua na cknonax. K HOBEWIIMM IpoleccaM, B TNPONUIOM B JaHHOM paldoOHE HeE
OTMEYaBIINMCSI, CJIEAYEeT OTHECTH COMUQIIOKINIO — MEJUIEHHOE CMEIeHHE HaIMEP3IOTHBIX MacC CE30HHO-
TAJoOro ciosi rpyHTra. Mpl monaraeM, 4TOo MMEHHO BCIICACTBHE CONUQIIIOKIMU Ha paHee BBIPOBHEHHON
MOBEPXHOCTH CKJIOHOB PAcClajKOB CpeAHEH KPYTH3HBI 0€3 pas3pbhlBa B MCXOOHOH pPAacCTHTENBLHOW IECpHUHE
chopmupoBaics HaHopenbed B Buae OyropkoB mo 0.30 m Beic. ¢ ocHOBaHuWeM okoio 0.50 M B muam.,
paznenseMbIx mupokuMu (1o 0.50 M) moHmkeHusMH Ha MecTax npexxHux JIOMB coo0miecTB co CruonrHbpIM
MOKPOBOM, TZI€ pa3Mepbl JIEMEHTOB HaHopenbeda ObLIM 3aMETHO MEHbLIE — OYyrOpKH COOTBETCTBEHHO 10
0.15-0.20 1 0.15-0.30 m muam., oxx6uHKN — 10 0.15-0.20 M; mocneaHre CTamu BOCIPHHUMATLCS Kak (OH, Ha
KOTOPOM BO3BBIIIAIOTCSA OyropkH (M3MEHEHHE HaHopesbeda BCICACTBHE IABMKECHHS IMOBEPXHOCTHOTO CIIOS
rpynta). Takoit ckiaoH B 2010 r. mbl Buzmenu omnHaxael (Ilpunoxenme 2, Puc. I19), coemanm 3amepsl
3JIEMEHTOB HaHopenbeda u chororpadupoBanu 6e3 moBTOpHOro onucaus. O ero npekHeM OOJUKE CyIUM
OTYACTH T10 MTAMATH, HO TAKXKE U 10 KapTe PACTUTEIBHOCTH M ONHMCAHUIO, BBIIOMHEHHOMY B 1970 1., moTOMYy
3aKIII04YeHIE 00 M3MEHEHUH TOPU30HTAIBHON CTPYKTYPBl OTHOCHM K Pa3psiay SKCHEPTHBIX.

Tepmoxapcm. OnyckaHue MOBEPXHOCTH BCIICACTBUE OTTAaMBAHMA JIBAMCTBIX MEP3IbIX MOPOI H/WIH
JUH3 JbJa — OOBIYHBIN ()eHOMEH B JAHHOM pailioHe, B TOM YHCIE B MPOLUIOM (UKCHPYEMBIH W Ha
craunonapHoM yudactke JJOMB (3a npenenamu mpoOHBIX MIIOMIAA0K) B BUIE 3- M 4-CTOPOHHUX HErTYOOKHX
BIIAJIMH, 3HAYNTEIBHO OoJiee BIaKHBIX 10 CPAaBHEHHUIO C OKpYyKalomiell pactutenbHOcThio (cM. Puc. 4, B).
HeranbHo 1monoOHbIE (parMeHThl HE ObUTM ONMMCAHBl HU B TPOLUIOM, HH CIYCTS TOAbI, YTO HE JAajo
BO3MOXHOCTH J1aTh OAHO3HAYHBIA OTBET: IMOKPOB B TAKMX MECTax M3MEHWICS WM ObUI TakuM panblie? B
00a cpoka HaOMIOAEHUH «Ipocaiku» B BHIE cepun oT ciabo (mo 0.05 M) BOrHYTHIX (pPparMeHTOB ¢ MOYTH
Hen3MeHEHHON pactutenbHOCThIO (Puc. 5, a, B) m HeOompmmx (o 5.0 M B guam.) 1O OTHOCHTEIHHO
riyookux (> 0.5 m) Bomoémor (Puc. 5, 6, T) ObUTH BIOTHE OOBIYHBI Ha TOPH30HTAIBHBIX MOBEPXHOCTAX
YBaJIOB M B OTCYTCTBHUE Takux cucteM. [lo cnyrHukoBbM cHuMKam 2003, 2017, 2020 rr. u ¢oto ¢ camonéra
2017 T. BUAHO, YTO YHCIIO «IIPOCATOK» M HEOONBIIMX BOJOEMOB 3aMeTHO yBennumioch (I[Ipunoxenue 2,
Puc. [110), u3 yero 3akmo4aeM, YTO TEPMOKAPCT YCUITHIICA.
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CHEXXHHUKH

B npouutoM CHeXXHHMKH B BHIE HEOOJBIINX H30JIMPOBAHHBIX MACCHBOB B HIKHHMX YacTSAX CKJIOHOB
pacnagkoB OCTaBaJIMCh IMOYTH 10 cepeauHbl aBrycra. B 2010 r. ux He ObIIO yke B KOHIIE Hioyisi. B paiione
Jukcona moriabie (3uMoit Oonee 3 M rinyOnHO#) cHexHUKH B 1978-1980 TT. pu yMEHBIIEHUH MOIIHOCTH
HE CTauBaJM A0 KOHIIAa BEr€TAallMOHHOTO INeprona, a B 2012 r. MOMHOCTBIO pacTasiv K CepenuHe aBrycra
[Matveyeva, Zanokha, 2017].

Ce30HHOe OTTauBaHHMe MeP3JI0ThI

B 1966-1969 rr. rmybuHa oTTauBaHUS MHOTOJIETHEMEP3JIOr0 TPYHTA, KOTOPYIO U3MEPSUIH, UCIONb3YS
METAJUIMYECKUH IIyI, Ha 5 CTalMOHAPHBIX Yy4acTKax KakJple 5 THEH ¢ MIOHS 10 aBIyCT [JeTall METOIUKH H
pe3ynbTaThl cM.: Matveyeva, 1971]: Ha yBamax — 0.6-0.7 M, B 3a0omoueHHbIx aenpeccusx — 0.4-0.5 m, Ha
rpebHe BeICOKOrO Oepera peku — 1.3-1.5 M. B 3aBHCHMOCTH OT METEOYCIIOBHH BETETAIIIOHHOTO MEpPHOJa
aMILTUTYy1a T1yOuHBI B paszHbie rogsl Obita 0.10-0.15 M [Matveyeva, 1971].

B 2010 r. ObUIO OJHOKpAaTHOE M3MEPEHHE HA CTAlMOHAPHBIX YYacTKaxX 30HAJIBHBIX cooOmecTB — 21
utons (B JJOMII) u 22 utons (8 JOMB).

W3 onswiTa mpomioro uzsectHo [Matveyeva, 1971], 4ro oTTanBaHHe rpyHTa NPOAOJIKAETCS 10 MIEPBOH
JeKabl aBrycTa, Korga U GUKCHpYyercs ero MakCuMalbHas ce30HHas riryouHa, kortopas 21 u 22 urons 2010
r. emé He OblIa TOCTUTHYTA.

B IOMII Ha neHb u3MepeHus Moz MATHAMU IpyHTa 370 0610 0.62 M, UTO OOJIBILE, YEM B TE K€ YHCIa
B 1966-1969 rr., B TOM umcne B caMblii TEMIBIA (3a mepuol HaOIIONEHHI) BereTalnoHHbIA ce30H 1967 T.
(0.52 m). OpHako crenath OAHO3HAYHOE 3aKII0UEHHE O BO3SMOXKHO Oonblueil rmyoune orranBanus B 2010 r.
pu ToM, 4To urosib 2010 T. OBIT XOJOAHBIM M TOXKJIUBEIM, HE MOIyYUTCs, TOCKOIBKY B 1967 T. mocie 20
utonsg mouBa orrtasa emé Ha 0.2 M. Orcroma TpynHO oxunuaTth, uyTo B 2010 r. MakcuManbHas TiTyOuMHa
OTTaMBaHUs Moryia ObITH OoJjble, TeM Oonee 3HAUYNUTENBHO Ooinblie, 4eM B 1967 r. (Hemb3s HCKIIOYUTH U
MOTPENTHOCTH M3MepeHus). 3a Bce rofsl HabmoaeHui (10 1970 r.) MakcuMansHasi MOIIHOCTh JESTEIBHOTO
ciosg B JIOMII Ob11a 0.75 m.

B JIOMBbB 22 wutons na Oyrpe cpemnss (u3MepeHus Ha 3 Oyrpax (mo 10 mom KaXzIplM M3 IBYX
3JIeMEeHTOB HaHopenbeda) u 10 B nokOMHAX MEXIy HUMH) ITyOMHa oTrTamBaHus Obuta Takas xe (0.50 Ha
Oyrpax u 0.55 B noxOuHax), kak B 370 BpeMs U B 1967 1. (0.50 M), npu Torna MakCUMalIbHOH (B KOHIIE
asrycra) 0.60 m.

Hamue 3akmioueHue: TayOMHBI OTTaMBAaHUSI MHOTOJIETHEMEP3IIOro IPyHTa (= MOLIHOCTH ACATENBHOTO,
aKTHUBHOT'0, CE30HHO-TaJIOro cios) 3a 40 sier ocranuck npexxuumu. B 25-netaem (1984-2009) uccnenoBanuu
J.C. Jorgenson et al. [2015] Ha ceBepe AJSICKH I JaHHOT'O MpoLecca TPEHIOB TAKKE HE YCTAHOBIICHO.

OBCYXJEHUE PE3YJIbTATOB

CampIii 0OLIMIA BBIBOJ IO PE3ybTaTaM pa3InYHOro pojaa HaOMIoAeHNnH IpH MOBTOpHOM (uepe3 40 mer)
MOCEIEHUH TEPPUTOPHUHU CTALMOHAPA MOXKHO C(hOPMYIIMPOBATh TaK: CTAOMIBLHOCTh B PACTUTENILHOM ITOKPOBE
IpHU 3HAYUTEIBHBIX MeTamopdozax B naHAmadrTe, MUKPO- U HaHOpenbede U, Kak CIEICTBHE 3TOro, B
M3MEHEHNH MMOBEPXHOCTHOT'O U BHYTPUIIOYBEHHOTO CTOKA BOJIBI.

U3 obuiero koMIuiekca KpruoMeTaMop(hUIEecKUX MPOLECCOB B AEATEILHOM CJI0€ MHOT'OJIETHEMEP3IIBIX
TPYHTOB BbIJeNsieM Hanbojee 3HAUNTEIbHOE U 3aMETHOE SIBJICHHE, KOTOPOE MOTIJIO CYILECTBEHHO U3MEHUTh
pacTUTENBHBIN IOKPOB HA BEICOKOW HAAIONMEHHOHN Teppace peKH, IIe paHee B HHTPA30HAIbHBIX YCIOBHSX B
JETIPECCHOHHBIX YaCTAX JaHAmadTa UMEIUCh 2 CHCTEMBI C IMOJIMTOHAMH (C MPOTSKEHHOCTHIO 3JIEMEHTOB B
Merpax): 1) BaJIMKOBO-MONMTOHANBHBIE O00N0Ta (IPUO3EPHBIC NENpPEecCHH, AHWINA CHYIIEHHBIX O03€p
TEPMOKApPCTOBOI'O TMPOUCXOXKICHHUS C CEThIO JAPEBHUX MMOJUTOHAIBHO-KUJIBHBIX JBIOB) M 2) OOMOTHO-
TYHIPOBBIE KOMIUIEKCH! (BOTHYTBIE ITOBEPXHOCTH BOJOPA3EIIOB, pacuwicHEHHBIE JTOKOMHAMHU B pe3yJbTaTe
MATSILIEHCS SPO3UH, B BEPXOBBIX HEOONBIINX AONHH pyuybeB). K HUM nobaBuiachk TpeThsl MOIMTOHAIbHAS
cucreMa (C MacCHBaMHM IUIOCKUX/TIIIOCKO-BBITYKIIBIX OYrpOB pa3HON BBICOTHI M pa3MEpOB U JIOKOMH pa3HOM
LIIMPUHBI U TIyOMHBI) B 30HAJIBHBIX YCIOBHAX Ha CIa0OHAKIOHHBIX NOBEPXHOCTSIX BOAOPA3IAEIOB M HX
cxionax (Puc. 15).
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Houan xapra

Puc. 15. Tpu nonuroHanbHbIE CUCTEMBI.
Fig. 15. Three polygonal systems.

OObsicHeHHE TPUYMH MOYTH TOTAJIbHOM TpaHcdopmanuu OONBIIMX MPOCTPAHCTB — 3a MpeneraMu
Hamel kKommereHIuH. JloKmaapl MEpBOro aBTOpa B Pas3HBIX ayJUTOPHSIX M Oeceapl CO CHEHHAIMCTaMHU-
TCOKPUOJIOTaMU He MPOSCHUIIM, KaK U TI0YeMY U OCOOCHHO MOYeMY NOIUIOHU3AMS TPOU30ILIa TaK OBICTPO.
Haunbonee 060CHOBaHHO 3TO CBA3BIBAIOT C COBPEMEHHBIMH NPOLIECCAMH B MHOTOJIETHEMEP3IBIX IpyHTaX. B
JIeTajsiX 9TOT TE3UC PACCMOTPEH B CTaThe MEKAYHAPOJHOro KojuiektuBa aBTopos [Liljedahl et al., 2016]. B
Tapee 3T0 NPEANONOKUTENBHO CIYYHJIOCh HE paHblie 1994 r., HO yxe cymectBoBano B 2003 r. ITo cepun
KOCBEHHBIX KIIMMATOTCHHBIX XapaKTEPUCTUK TOTYKOM K PE3KOil lerpagaluy NOJIUTOHATBbHO-)KUIIBHBIX JIbJIOB
MOTJIO CTaTh COOTHOILICHHUE TeIIa U Biary B 1998 1., Korga B 3MMHUI [IEpUOJ COBIIAJIM HU3KHUE TEMIIEPATYPHI
u Oonpmme ocagku (Kak MpaBUjo, B TYHApPE ¢ OOJBIIMMH OCaJAKaMU CONPSDKEHBI TeIUIble 3UMBI, a TYT
cyaunock HaoOopot) [Liljedahl et al, 2016]. Ho uérkoro mpod)ecCHOHATBHOTO OTBETa, IOYEeMY
MOJMTOHU3AIMS YBAJIOB CIIyYHJIACh B 3TOT MOMEHT (Ha BOCXOZSIIEH BETBH CHHYCOMIHOH TeMIIepaTypHOM
KpHBOH (IpU4EM MperMyIIeCTBEHHO B 3uMHee BpeMs) [Rozenbaum, Shpolyanskaya, 2000; Shpolyanskaya,
2010], a, Hanpumep, HE paHbIIE — B MEPHOA «Temiol Apktukn» [Malinin, Vainovsky, 2018] B 30-e ronst
MPOIUIOTO CTOJETHSI, KOrAa aOCOMIOTHBIE TIOKA3aTeNl NoTeneHus (mepBoro B XX Beke) ObUIM BBIIIE, YEM B
2010 r. (1o JaHHBIM caMOl CTapOi METEOCTaHIIMU B IMPKYMIIOIAPHON APKTUKE Ha 0-Be JJMKCOH), ITOKa HeT.

Hauano wnu panHre cTaguy 3TOro mpoiecca B BUAe OyayIed monmuronansHoi cuctemsl 40 jeT Ha3an
(UKCHpPOBaIM KaK CICHUAIUCTBI-TEOKPUOIOrH, KOTOpbIE OTMEYajHd, YTO OCOOCHHOCTBIO TEpPPacoBOrO
ypoBHs Ha BbicoTe 20-25 M Hax ype3oM BoAwl p. IlscmHa sABIsSeTCA «...NPOCIEKUBAIOLIUIICA Ha €ro
MOBEPXHOCTH, XOMs U He 6ce20a uémxutl (KypCUB HAIIl), MEP3JIOTHBIN TOJIMTOHAJILHO-BAJIMKOBBIN penbed, B
HacTosiee BpeMs ... B OOJBIIMHCTBE ClydaeB pequKTOBBIA ...» [Danilov et al., 1971: ctp. 23], tak u
reo00TaHUKH, HO TOJNBKO B ITOJICBOM JIHEBHHKE.

B 2010 r. yxe B mosie Ha MHOTHX yBajlaX, OCOOGHHO Ha HauOoiee MMPOKHX, C TOPU30HTAIBHON
MOBEPXHOCTBIO, B MX CpeIHEH YacTW Mbl BHICIHM HAa4ajo MOJIMTOHU3AIMK €€ MOYTH Oe3 MPEeBBILICHHS
Oyaymux OyrpoB Hal JIOKOWHAMH 1O BbIcOTE (<1-2 ¢M), YTO XOPOIIO BUIHO U HAa CITyTHUKOBBIX CHHMKAax
(Puc. 16). 310, a Takke paznenenue OyrpoB Ha Oonee Menkue (QparMeHTHl Pa3HOOOPa3HOM, B TOM YHCIE
TPEYroabHON (OPMBI, — apryMEHT B MOJIb3Y TOrO, YTO (hparMeHTalys MOBEPXHOCTH BOAOPA3IETIOB MOXKET
yBenuuuThca. K yeMy 3TO mpuBeAeT, HEICHO — BO3MOXKHO JIM (HENb3s MCKIIOYNTH) BOCCTAHOBJICHUE
NpeXHell CTPYKTyphl HaHopenbeda B OyrOpKOBBIX M OCOOCHHO B MATHHCTBIX COOOLIECTBaX HM3-3a APOOHOM
¢parMeHTaUMK TO JOKOMHKaM-TpeIlMHAM, Pa3Ae/AIOUM MenanboHbl (o 1 M B muaM.) mpu oOmem
OITyCKaHWU MOBEPXHOCTH (IIpoliecc MeHeruieHu3anun penbeda?). Hemp3s MCKIIOUNTh M MHTEHCH(UKALIUIO
SPO3HOHHBIX MPOLIECCOB BCIEACTBHE PAa3phIBOB B PACTUTEIBHOM JEpHHUHE M OOHAKEHHsI TPyHTa, YTO
EIMHUYHO UMEET MECTO Ha Kpasix Oyrpos.

Iloka HEsICHO, HACKOJIBKO JOJITO OCTaHETCs CTa0MIIBHON PaCTUTEIBHOCTh B M3MEHHUBILUXCS YCIOBHSIX,
B MIEPBYIO OYepeb B JOKOMHAX, I'/I€ IPH OTHOCUTEIHHOH cTaOMIBHOCTH MUKpOpebeda MpeaArnoaoKUTEIbHO
CHayayla JIOJDKHO HM3MEHHUTBbCS OOWiIHMe BHIOB, a 3aTéM M COCTaB, B CTOPOHY YCHUJICHHS HUBAJIbHOCTH
(O6mpIIasi MOLIHOCTH CHEKHOTO MOKPOBAa M YKOPOUEHHOCTH BETETALMOHHOTO IMEpuoja) U TMrpoUTHOCTH
(moBBIIEHHAs] BIA)KHOCTH MO4YBHI). [lOoTEeHIIMANFHO NMPHUCYTCTBHE CHCTEMbI JOKOMH Ha BOAopasienax, C
OJHOH CTOPOHBI, 3HAYMTEIBHO YCHJIHMT THIPOJOTMYECKHH LMK 4Yepe3 CYLIECTBEHHO BO3PaCTAIOIIUI
BHYTPHIIOYBEHHBIM CTOK (UTO MCKIIOUMT 3a00JaunuBaHKe JOKOMH), HE3aBUCHMO OT KaKUX-JIMOO M3MEHEHUI
B KONMYECTBE TBEPABIX (CHET) M JKUAKHX OCAAKOB (HOXKIOHM), C IPYrod, Kak IOpeHa)KHas CHCTEMa CHHU3UT
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00bEM BIIAarW Ha BOJOPA3ACIBHBIX yBajax B LIEJIOM M Oyrpax-NOJIMIOHaX Ha HUX, YTO MOXKET NPUBECTU K
YBETUYEHHUIO TIYOWHBI CE30HHOT'O OTTaMBaHMSA MHOTOJIETHEMEP3IBIX TPYHTOB M YCHUIIEHHIO TEpMOKapcTa B
30HAJBHBIX YCHOBUSAX. HO BO3MOXHO BpeMeHHOE (?) MOBBIMIEHHOE YBJIAXXHEHHE ITOBEPXHOCTH HIDKE
MOJUTOHU3UPOBAHHOW CHUCTEMBI, 00pa30BaBILEHCA B BEPXHEW 4YacTU MOJIOTOro CKIOHA, YTO MBI peajbHO
OLIYTHJIM HEMOCPEACTBEHHO HAa TEPPUTOPUU TTOCETECHUSI.

KakoBpIM B mepcmekTHBE CTaHET pe3yibTaT CTOJNb MaclTabHOW TpaHchopMaluu penbeda Ha
BOJOpa3fenax — MpeAMeT MNpodEecCHOHAIbHOTO HHTEpeca TI'€OKPUOJIOroB. MBI K€ MOXKEM TOJBKO
KOHCTaTHPOBaTh HecTaOWIbHOCTh JaHamadTa, KoTopyro B Tapee 40 ner Ha3zag B TakoM paxkypce He
(uKCHpOBaIH.

Puc. 16. Havano monuroHu3anuy Ha IUIOCKUX YacTsIX
BOJOPA3CIbHBIX yBAJOB: & — IUIOCKas 4dacTh 0e3
MOJIMTOHM3ANNH;, 0 — Havano mudQepeHnranuy B penbede B
Oynymux noxOnnax B 2010 . u B —B 2003 1.

Fig, 16. Beginning of polygonization on watershed flat
surfaces;: a — flat surface without polygonization, 6 —
beginning of relief differentiation in the upcoming trenches in
2010 and B — in 2003

Bropoii ¢eHOMeH 3HAYMTETHHOrO W3MEHEHWs JNaHamadTa — OIyCKaHHWE BAJIMKOB B BaJMKOBO-
MTOJTUTOHABHBIX 00JI0TaX, HA MECTe KOTOPBIX JIHOO OCTAIVCh N30JUPOBAHHBIC OyrOpKH, THO0 MOBEPXHOCTH
Ha T[IOJIMTOHE CTajga pPOBHOW, BAXHEHIIMM TMOCIEJICTBHEM YEro CTall0 KapAWHAIbHOE W3MEHEHUE
THAPOPEKUMA. B KIIacCHUECKMX BaIMKOBO-TIOIMTOHABHBIX OOJIOTHBIX CHCTEMaxX B JIOKOMHAX MEXIY
MOJIMTOHAMH yBIIAXKHEHUE TIPOTOYHOE, a Ha M30JMPOBAHHBIX BOTHYTHIX IHHUIIAX MOJUTOHAX, OKPYKEHHBIX
BaJIMKaMH, — 3aCTOMHOE, M BCErJa MMEETCs TeHepalbHBIN BOJOTOK, KyJa IOCTYIaeT BO/Ia U3 COCAMHEHHBIX
MEXKIy CO00W JIOKOMH. DTO MCTOKH PY4YbeB, 4Yepe3 KOTOPHIE OCYIIECTBISIETCS OOIIUH (ITOBEPXHOCTHBIN H
BHYTPHUIIOUBEHHBIN) cTOK BoAbl. [locie pa3pylieHus: BaIMKOB MPEXKE 3aCTOWHAS BOJA HA MOJHUTOHAX CTalia
MPOTOYHOMN, YTO YBEITHYMBAET OOMIMI CTOK (CBOEro poja MEeTHOpaIs) Yepe3 CUCTEMY JIOXKOWH, TTOCKOIBKY
Tocye JIerpaaliiy BaJuKOB BOJ/Ia HA TIOJMTOHAX YK€ HE U30JIMPOBaHA.

Ha omycruBmmxcst pparMeHTax pacTHTENBHOCTh MOKa (BHU3yallbHO) ocTaiiach mpexHeid. Ho To, uro
00510TO, CHIBLHO OOBOOHEHHOE B TEUEHHE BCEro BereralioHHOro mepuoga B 1967-1969 rr. (a cyms mo
CIYTHHKOBOMY CHUMKY, emé u B 2003 r.), B 2010 1. yTpaTuiio 4acTh BOAbI Ha MOJHUIOHAX, OTPA3UIIOCh Ha
o0mMKM Ba)KHEHIIMX BUJOB TPaB B PACTHTEIBHOCTH IOJIMTOHOB — TIO OIIEHKAM aKTHBHOCTH BHJIOB, B
naaamadTe crano MeHwine Hierochloé pauciflora m Carex chordorrhiza, panee NTOMHHHPOBABIIUX B
MTOKpOBE Hamboee 0OBOTHEHHBIX MTOIMTOHOB, U yBeMU4mIIoch obunue Carex aquatilis subsp. stans, XOTa 1 B
MIPOIILIOM dTa OCOKa ObLTa Hanbonee MaccoBoii [Matveyeva et al., 2014, Matveyeva, 2018, 2022, 2023]. Oto
JKCIIEPTHOE 3aKIIOYEHHUE, CIEaHHOe HE Ha OCHOBE OMNHCAHWNA OIHWUX M TeX JK€ YYacTKOB, a IIo
HaOJTFOJICHHSIM, BOCTIOMHUHAHVSAM M TPYAHOCTSM HAWTH MEpBbIe 2 BHJA, KOTOPHIE PaHbBIE B 3TUX OMOTOMax
ObUTH BITOJTHE OOBIYHBIMU. T0, YTO BOAA MPOMOIKAET YXOIUTh, OTPAKEHO Ha 0oJiee TO3MHUX CITyTHUKOBBIX
cauMKax u ¢oro ¢ camonera JI.A. Konmammkosa B 2017 1., T/ie BUTHO, YTO B HIOJIE BOABI MPAKTHYECKU HET
HE TOJIEKO Ha TIOBEPXHOCTH TIOJIMTOHOB, HO 0€3 He€ OCTalnuch U HeOombIre BonoéMb! (Puc. 17).
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Puc. 17. Camxenue 00BOJHEHHOCTH B MCXOJHO BAJUKOBO-TIOJIMTOHAIBHOM 0OJIOTE BCIEACTBHE OIMYCKAHUS
BaJIMKOB M yCcUJIEHHs o0miero croka Boabl. CripaBa CHUMOK ¢ camodnéra B 2017 .

Agtop JI.A. Konnammukos.

Fig. 17. Reduction of water content in the initially rim-polygonal mire due to the rim subsidence and the
increase of general water flow. On the right is photo from airplane in 2017. Author L.A. Kolpashchikov.

Haie 3akmioueHne o cTaOWIBHOCTH B PACTUTEIBHOM IOKPOBE IPU 3HAYMTENBHOW TpaHchopMmanuu
nanamadTa Ha NEpBBIA B3IJISI BBIIJISAUT KaK MHHUMYM MPOTHBOPEYMBHIM. B CBOIO 3aIIMTy NMpeniokKuM
TE3UC, YTO CTaOMJILHOCTh HE O3HA4YaeT OTCYTCTBHE Kakux-Inbo mepeMeH. K mociemHum MBI OTHeECHH
W3MEHEHUS! B AaKTHBHOCTH HEKOTOPBIX BHIOB (MX OOWMJIHMH, BCTPEYAEMOCTH) COCYAMCTBIX pPAacTeHUH,
JIOMUHAHTOB B coobmecTBax Ha Bogopasaenax (Carex bigelowii subsp. arctisibirica) m B 6onorax (Carex
chordorrhiza, C. aquatilis subsp. stans, Hierochloé pauciflora). Ho y nogasnsromero 6onsmmacTBa (88.5%)
BHJIOB OHa OCTaJaCh HEM3MEHHOH, Y HEMHOIMX HE3HAUYMTEIbHO BO3POCIO WM CHU3WIOCH OOMIINE, YTO HE
MOBJICKJIO 3aMETHBIX M3MEHEHHH B CTPYKType COOOLIECTB W HMX Pa3HOOOpa3wH, O0COOEHHO B 30HANBHBIX
MO3ULIUSX.

s 00bscHEeHH HEOONMBIIOro YBEMUUEH s 00IIell COMKHYTOCTH TIOKPOBa B IISITHUCTBIX COOOIECTBAX
u [T ocHOBHOTO JOMWHAHTAa — JUIMHHOKOPHEBHUITHON ocoku Carex bigelowii subsp. arctisibirica Bpsn nu
UMEET CMBICH NpPHBJIEKaTh HanbOojee MPUBBIYHBIA B MOCIEAHEE AECATHIIETHE apryMEHT PO TJ00ajbHOe
noremieHne. HampammBaercsi cepus BONPOCOB: @ YTO MBI 3HA€M O COCTOSHUHM PACTUTENBHOCTH IO TOTO,
koraa 40 yier Ha3ax Mbl paboTaId B JAaHHOM paiioHE? a MHOTO MBI 3HaEM O KU3HEHHBIX IUKIAX HMOMYIALNI
ApPKTUYECKHX BHJAOB, O pocTe ocobeil B BBICOTy M pa3pacTaHUU B IIUPUHY? a Oe3 OJHOBEKTOPHOIO
W3MEHEHUs! KIMMaTra H3MEHEHUI B PACTHTENBHOCTH HE IPOHUCXOIUT? a E€CTECTBEHHYIO 3HJIOICHHYIO
CYKIIECCHIO MBI UTHOPHPYEM?

OOmee BrHeyaTiieHHWEe 0pU 00X0Ae TEPPUTOPHUH C KapTOW PACTHUTEIBHOCTH, PHCYHKaMHU
TOPU30HTAIBHOW CTPYKTYpBl CTALIMOHAPHBIX YYaCTKOB U TOJICBBIMH JAHEBHUKAMU C OMHCAHUSIMU HPOLUTBIX
JIeT — BCE COO0IIECTBa XOPOIIO Y3HaBAaeMbl (K MECTY HAIIOMHHUTB O BaKHOCTH TOTO, HACKOJIBKO HEOOXOAUMO
ObUTO yBHIETHh BCE «TEMHU K€ Tia3zamMu»). He BO3HHMKIO MOBOJAa OTHECTH WX K HMHBIM, HEXEIH paHee,
eIMHUIIAM KJIAacCH(UKAIMKM, YTO W TMO3BOJIMJIO celaTbh O3KCIEPTHOE 3aKIOYeHHE O TOM, YTO
CHHTaKCOHOMUYECKOE Pa3HOOOpa3ue OCTalIoch MNPEKHHUM. OKCIEPTHOE IOTOMY, YTO MBI BBIOOPOYHO
MOBTOPHJI JIMIIb HEMHOTHE OITUCAHUSI.

OO0 OOBEKTUBHOCTH OLICHKH MOXXHO OBUIO OBl TOBOPHUTBH, €CM OBl NMOBTOPHO OBIIM ONMHCAHBI BCE
coo011ecTBa, Kak 3To crenany Haiu komierd @. Jlanumsnsc u k. Mosenaap Ha 10ro-soctoke I'pennanauu,
rae onu vepes 38 ner (1968-1969 u 2007 rr.) 3aHOBO BBHINOJIHWIN ONMCAHHE PACTHTEIFHOCTH B paloHE
Tacunnak (Tasiilaq) (panee Ammacanuk (Angmagssalik) ¥ mpumIM K TOMY € CaMOMYy pe3yibTaTy
KJaccu(UKaly, 9ToO U paHee, XOTs 3a()UKCUPOBaIl HEOONbIINE U3MEHEHHS B OOMJIMK HEKOTOPBIX BUIOB,
0COOCHHO JIMIIAHHUKOB, OOBSICHUB 3TO CHW)KEHMEM aHTPONOreHHod Harpys3ku [Daniéls, Molenaar, 2011;
Daniéls et al, 2011]. O crabunpHOCTH GIIOPBI COCYIOMCTBIX pacTeHHM B 3TOM paiioHe 3a Oonee
BHYIIUTENBHBIA nieprox (nepssle naHHble B 1900 r.) ToBOpAT Takue BeMUUMHBI e€ OoraTctBa: B 3 cpoka
(1900, 1968-1969 u 2007) HabmoaeHUI BRIABISUI IpuMepHO oauHakoBoe (144, 146, 141) uucno BuIoB, He
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HaxXoIwIu 1o 6-13 M3BECTHBIX B KAKOW-TO TOX M OOHapy:xuBaiu A0 16 HOBBIX. CXOICTBO B cOCTaBe OBLIO
90% wMexny cambIM KoHIIOM moszanpomuioro XIX Beka u xoHUoMm 1960-x rr. m 98% Mexnay BTOpBIM M
TperbuM cpokamu [Danié€ls, Molenaar, 2011; Daniéls et al., 2011]. Eme Ooiee BIEYATISIONINM
MOATBEP)KICHNUEM CTaOMIBHOCTH COCTOSHHS PACTHTEIBHOTO MOKPOBA MOXKHO CUMTATh HAOMIOACHHE HA O-BE
Hucko (I'penmanmus), Tne OMHU W T€ XK€ KIOHBI 3maka Phleum alpinum depe3 40 (1967 u 2007) ner
COXpaHMJIH Bce Onomerpuyeckue xapakrepuctuku [Callaghan et al., 2011b].

Jns OLEHKH COCTOSIHHSA PacTUTEIBbHOCTH HAa NPOTSHKEHUM MHOTUX JieT Hambonee OOBEeKTHBHBI
pe3ynbTaThl, NOTYYCHHBIE HAa TEX K€ CaMbIX MPOOHBIX IJIOMIAJKaX, BHITOJHEHHBIC MO TEM XK€ METOIUKaM
TEMH >K€ HCCIEAOBATEISIMUA, YTO B APKTHKE OBOJIBHO MPOOJEMAaTHYHO H3-32 TPYIHOCTEH MOMAIaHus B
otnanéuuele paiionsl. [Ipu MeHbIIEM BpeMEHHOM pa3pbiBe ke ABakapl — B 2014 1. (uepe3 15 ner) u B 2020
r. (aepes 21 rox) Takas pabora BeimonHeHa Ha EBpomneiickom CeBepe Ha 12 mutomaakax, 3ajJ0XeHHbIX B 1999
r. Ha MbIce bonBanckmit Hoc Ha ceBepo-3amnane bompimesemennsckoi TyHaps! [Lavrinenko, Lavrinenko, 2017,
2020, 2022]. YacTh BBISIBICHHBIX W3MEHEHHI B 30HAJIBHBIX COOOIECTBAX aHAIOTHYHBI TEM, KOTOPBIE MBI
orMetunn B Tapee, — yMEHbIIEHHE IUIOMIAAM TOJOr0 TpyHTa (BCIEACTBHE 3apacTaHus IISATEH),
BBIPABHMBAaHNE TIOBEPXHOCTH M3-32 9TOr0 ¥ YaCTUYHOI0 ONyCKaHMs BanukoB, yBenndeHue I1I1 tpas. Ha Ham
B3IV, 3TO KapTHHAa €CTECTBEHHOW SHAOTreHHOH cykueccuu. Takue xe (yBenmuenue oOmero I u
YMEHBIIEHHE JOJH IATEH TojOoro rpyHTa) TEHASGHIMH OTMeueHbl Ha Assicke u B Kanaackold ApkTHKe 1O
pe3yabTaTaM paboThl, B TOM YHCJIE HAa OJTHOM y4acTKe, B TeUEHHE MOYTH ABYX Aecatuieruid B 1999-2017 rr.
[Gould et al., 2009; Elmendorf et al., 2012; Myers-Smith et al., 2019; Harris et al., 2021]. YBenuuenue
OOMIIHS U BBICOTHI KaK KYCTapHHKOB M KYCTAaPHHYKOB, TaK U TPaB (3JIaKOB) TAaKKE BIIOJHE YKJIAaAbIBACTCS B
JIOTHKY €CTECTBEHHOTO Pa3BUTHs 0coOeil Ha MPOAOIKUTENBHOM OTPE3KE MX JKU3HHU (IPH OTCYTCTBHH y HAC
TOYHBIX 3HAaHUH O €€ MPOJOIKUTEIBHOCTH) OT BCXOIOB/IPOPOCTKOB, MOJOABIX IK3EMIUIIPOB IO 3PEIbIX
BO3PACTHBIX.

IIpn camoit BBICOKOI OIleHKEe pabOThl Ha MOCTOSHHBIX YYacTKax W/WIM MPOOHBIX IUIOMAAKAX IS
OLIEHKH M3MEHEHMUI pacTUTENBHOCTH KPYIHBIX TEPPUTOPUN BO BPEMEHH AKIIEHTUPYEM TaKOM MOMEHT: MpH
J060IT CTeNeHH 00hEKTHBHOCTH JJAHHBIX Te000TAHNYECKUX ONMCAHHIT OHM OTHOCATCS K HeGombmoi (100 M7,
25 ™%, 9 M%, | M%) mIOmany B Mpeenax oTHOro (GUTONEH03a, OOBIYHO 3HAYNTENFHO OOMIBIIEro pa3mepa. [l
TOr0 4YTOObI OOBEKTHBHO CYAUTH O CTaOMIBHOCTH CHHTaKCOHa (ACCOIMALMH), HEOOXOAMMO IOBTOPUTH
OIMCaHUA BO BCeX COOOIIECTBaX, OTHOCUMBIX K HEMY paHee, Kak 3To Obiio cienaHo B ['pennanguu [Daniéls,
Molenaar, 2011; Daniéls et al., 2011].

Pa3HOCTOpOHHSS KOMIIIEKCHOCTh MCCIEN0BAaHUI B MPOIUIOM M, IyCTh MUHHUMAaJbHAs, 40 JeT cryctd
IaéT BO3MOXXHOCTh HMPOKOMMEHTHPOBATh CTAOMIIBHOCTh Ha HpUMeEpE XOTA Obl OXHOW TPYIIBI KUBOTHOTO
MHUpPa, KOHKPETHO TpYyNNbl TOYBEHHBIX Oecro3BOHOYHBIX — HOroxBoctok (Collembola). Ilensbio
uccnenoanus 3oomora A.b. babeHko ObuIO cpaBHEHHE IPYINITUPOBOK HOTOXBOCTOK B MOYBAaX OAHUX U TEX
e PaCTUTENIBHBIX coo01ecTB ¢ MHTepBaIoM B 40 ner. CUMBOIMYHO HAaMMEHOBaHUE CTaThu — «KommeMOobl
3ananuoro TaiiMbipay: copok net ciycts [Babenko, 2013], B KoTOpoM ero Hadaio MpUBEASHO B KaBBIUKAX,
KaK TOYHOE LIMTHPOBaHUE HaMMEHOBaHMs KaHaunaTckoil aucceprauuu C.M. AnanbeBoit [Ananyeva, 1973],
KoTOopas, B TO Bpemsa acnupantka Oynymero akagemuka AH CCCP HO.M. YepnoBa, B 1968-1969 rr.
mpoBefa, MO CyTH, MEpBOE MCCIEOOBAaHUE IO 3KOIOTUU 3TOM rpymmbl B Apkruke. B 2010 1. oHO OBLIO
BBINIOJTHEHO BENYIIMM CIEHUATNCTOM [0 HOTOXBOCTKAM B apKTHYECKMX »Kocuctemax. OpHO 3ToO,
€CTECTBEHHO, ONPEACIHNIIO 3HAUNTeIbHbIE pacxokaenus ¢ naHHeiMu C.M. AnanbeBoil. BunoBoe Goratcto
JIOKaJIbHOU (payHBI HOroXBOCTOK B 1968-1969 1. 1 B 2010 1. — 62 1 117, Bcero 119 (2 Buna u3 crucka C.1.
AmnanneBoii). Ho A.b. babenko npodeccnoHanbHO U KOPPEKTHO KOMMEHTHPYET BEPOSTHBIE MPHYUHBI STHX
TAaKCOHOMHYECKUX Pa3NuiMi, a TaKkKe M3MEHCHUH B KOJIMYECTBCHHBIX XapaKTEPUCTHUKAaxX OOMIIMS Pa3HBIX
BHJIOB, Ha3blBas Cpely HUX KaK HIOAHCHI METOOMKH cOopa NaHHBIX (pa3HHUIA B TOJHOTE SKCTPAKLIUHU
HOIOXBOCTOK M3 TMOYBEHHBIX 00Opa3moB, HWHOH ypPOBEHb BBITOHKH, BKJIIOYAas HEPABHOLEHHOCTD
WCIIOIB30BaHHON METOAMKH AJIS Pa3HbIX TAKCOHOMUYECKUX T'PYII, HEBO3MOKHOCTh FapaHTUPOBATh MOIHYIO
HWAEHTHUYHOCTHh MecT oTOopa oOpas3moB B 1968-1969 rr. u cbopoB 2010 r., HampuMep, CylIeCTBEHHAs A0S
BHJIOB, OOHApYXCHHBIX Ha MeCYaHbIX IUISDKAX, KOTOphle He Obutn oOcienoBansl B 1968-1969 rr., u ap.), Tak
U TO, 4TO «...3a 40 JeT mpoM30LUIa HACTOSIIAs PEBONIONMS B TAaKCOHOMHHM HOTIOXBOCTOK, KOTOpas
MpeBpaThiia CpaBHEHUE C JIIOOBIMH YCTapEBIIMMHU BHJIOBBIMU CIIMCKaMH B BECbMa CYOBEKTHBHBIH MpOIIECC,
OCHOBaHHBIA TJIaBHBIM 00pa3oM Ha OIBITe M HMHTyWIuH aBTopa» [Babenko, 2013: ctp. 442]. bonee
MOJOBUHBI OOHapy:xeHHbIX B 2010 r. BumoB ObuiM omucaHbl mocie myonukanuidi pador C.M. AHaHbeBoii,
MpUYEM OKOJIO TOIYTOpa JECATKOB M3 HUX — IO MaTepuajiaM, COOpaHHBIM B TAHHOM paiOHE, 9TO OOBIACHSIET
U «OTCYTCTBHE» OOJBIIMHCTBA BUAOB, He oOHapyxeHHbIX C.U. AnanneBoii. Ilo mHenuio A.b. baGenko,
HUKAKUX CIEHU(PHUECKUX 0COOEHHOCTEH KOINYECTBEHHBIX XapaKTEePHUCTUK HAaceNeHUs HOroxBocTok B 2010
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I. He OOHapyXEHO, a BBISBICHHBIC H3MEHEHHs HE BBIXOAAT 3a PAaMKH ECTECTBEHHBIX MEKIOIOBBIX
¢GIyKTyaluii OTHOCHTENBHOM uMCIeHHOCTH. UM BHIOBOE OOraTtcTBo, M COCTaB COBPEMEHHOM (ayHBI He
BBIXOST 32 PaMKM U3MEHUYMBOCTH T'PYNIMPOBOK TUNHMYHBIX TyHAp Ha Taiimbipe. HaceneHne HOroxBocTok
(hOHOBBIX MECTOOOMTAHUI XOTSI MU U3MEHHJIOCH, HO SIBHO HE CTaJio 0oJiee «IOXKHBIM», U 3TO TPYAHO CUUTATD
OTBETOM Ha OJHOHAIIPABJICHHOE JACHCTBHE KaKOro-HHOyAb OAHOro (pakropa, B YAaCTHOCTH, MPSIMBIM
PE3YNbTATOM «TJI00AILHOTO TOTEMJICHUSD», OONBIIMHCTBO M3 CYIIECTBYIOIIMX CLEHAPHEB KOTOPOrO
MPEAToNaraeT BIPaXEeHHYIO SKCIAHCHIO «IOXKHBIX» (hopM B Beicokue mupothl (Wolf et al., 2008; Callaghan,
Johanson, 2009). O61uee 3akmoyenue A.b. babenko — oTcyTcTBHE KaKMX-TNO0 HAMIPAaBICHHBIX U3MEHEHUI B
cocTtaBe (hayHbl HOTOXBOCTOK, KOTOpasi KaK B LIEJIOM, TaK U B JAETAJSIX BIIOJHE COOTBETCTBYET 30HAIBLHOMY
MTOJIOKEHUIO paliOHa UCCIIEIOBAHNM.

Hame 3axmioueHue o CTaOWJIBHOCTH CHHTAKCOHOMHYECKOI'O0 pa3HOooOpasusi IMpH HEOONBLIMX
pa3IuYMAX B CTPYKType (COMKHYTOCTh HMOKPOBA) COOOILECTB M MPU BPEMEHHOM BapbUPOBAHUU B COCTaBE
BUJIOB COCYIUCTBIX PAacTeHHH B JOKaJIbHOW (pyiope M MX aKTHBHOCTH B JAHALIA(TE B LIEIOM COBIAAAET C
BBIBOAAMHU KoJuter, paboraBmmx B paMkax nporpammbl BTF B Kaname m I'pennanany m mpoBOAMBIIMX
MOBTOPHBIE (32 MEeHee MPOAOIDKUTEIbHBIC IEPUOIBI BpEMEHH) HCClIeoBaHus Ha AJsicke U Ha EBponerickom
CeBepe, HE3HAUMTENBHO PA3MYasACh B KOJNMYECTBEHHBIX AETANSX. JTO BIOXHOBISCT M OJHOBPEMEHHO
Mopakaer, MOToMy dYTo Toiabko Ha Taiimbipe (kpome Tapeu, B paiioHe JlMKcoHa) 3Ta CTaOMIIBHOCTD
NposIBIJIACh Ha (OHE OLICTOMIISIONIEH TpaHchopMaluy JaHamadTa — MOJTUTOHU3ALUH BOJOPA3ACIOB U
MOIU(UKALNN BaTMKOBO-TIONIUTOHAIBHBIX OOJIOT.

3AKIIIOYEHHME

[loBTOpHBIC HAOMIOAEHHS, KaK HENPEpPBHIBHBIC TOJITOBPEMEHHBIC, TAaK M IEPHOIUYECKHE, B MECTax
paboT reo0OTAaHUKOB M (UKCAIUS BCEX M3MEHEHHH B PACTUTEIBHOM IOKPOBE — HEOOXOIMUMBIN 3JIEMEHT B
MOHHUTOPUHTE ¥ MPOrHO3UPOBAHUH JTUHAMUKH apKTHUECKUX SKOCHUCTEM.

Hameit 3apmaveii kxak chenuaaucToB B 00NAacTH M3YYEHHUS PACTUTEIBHOCTH OBUIO MOIYYUTh
uHpopManuio o (iaope, aKTUBHOCTM BUIOB B JaHAmAa(Te, COCTaBE MU CTPYKType COOOILECTB,
CHHTAKCOHOMHYECKOM Pa3HOOOpa3nu.

OrpaHn4eHHOCTb BO BPEMEHH U DPAJ METOAOJIOTMYECKUX HIOAHCOB 3aBEJOMO YMEHBIIAIHM MOIHOTY
HCCIIeI0OBaHUH B 0E30r0BOPOUHYIO 00BEKTUBHOCTH BHIBOJOB.

Ham oOmmii BBIBOI O CTaOMJIBHOCTH PACTUTENBHOTO MOKpoBa Oasupyercss Ha TOM, 4YTO Yy
MOJABJIAIONIETO OONBIIMHCTBA BHUIOB COCYIUCTBIX PpAcTEHHHM oOcCTajach NPEeXHEH WX aKTUBHOCTH B
naHamadTe U YTO COXpaHUIIach MPUHAAICKHOCTh BCEX COOOILIECTB K TEM )K€ ACCOLMAIIUSAM, K KOTOPBIM OHU
ObUTH OTHEceHBI paHee. PazHooOpasue cool1ecTB ObII0 OTPaXKEHO Ha KPYIMHOMACIUTaOHOH KapTe, KOTOPYIO
HeE MPHUIUIOCH ObI U3MEHSTh IPU ITOBTOPEHUH PaOOTHI B ITOJIHOM 00BEME.

[lopasutenbHpIM M TOKAa HE CIWIIKOM TOHSATHBIM M OOBSCHUMBIM SABJSIETCS TO, YTO JIMIIb
HE3HAYUTENbHbIE W3MEHEHUs BO (uope W B PACTUTEIBHOCTH NPOM3OIUIM Ha (DOHE OLIETOMIIIOLICH
TpaHcoOpMaUMU BaXHEHIIMX dacTeld JaHAmAadTa — TOJUTOHM3ALUK BOAOPA3JEIOB, HA KOTOPBIX
00pa3oBanich OYIPHI-MIOJIMTOHBI U JIOKOWHBI, U BBIPABHUBAHMSI TIOBEPXHOCTH B BAJIMKOBO-IIOJIMTOHAIBHBIX
0onorax, B KOTOPBIX OIYCTHIINCH BAJIUKH.

B XX Beke NOJWMTOHM3AaLMIO BOAOpA3leibHBIX YBajgoB Ha TailiMplpe HE (QHUKCHPOBANU, 3TO
COBpeMeHHbIN mpouecc. O TOM, YTO 3TH COOBITHS HeNaBHHE (IIOCIECIHHUE ACCSITUIIETHS MPOLLIOrO BeKa M
Hayaja HBIHEIIHEro0), MOAACp)KaHO B psAe NyONUKanuid 3apyOeXHBIX KOJUIET, KOTOpble 0000mumim
aHaJIOTMYHBIC JaHHBIE N0 BCel ApKTHKe. [IpoCMOTp MHOTOYMCIEHHBIX CIYTHHKOBBIX CHHUMKOB BBICOKOI'O
paspermieHus B obmenoctynHoi cucreme Google Earth mo3Bonser cnenath 3axitodeHue 0 MacimTade 3Toro
SBJICHUS: OHO IMOBCEMECTHO Ha CYIJMHHUCTBIX TpyHTax Ha HeOompmmx (ot 50 mo 100 M) BeicoTax Hax
YPOBHEM MOps B a3UaTCKOM U ceBepoaMepukaHckoi ApkTuke. Ho moka Tonsko st 4 mect — Ha TaliMbipe (2
paiiona — Tapes, [dukcon), mHa Amnscke 3aiuB llpyno (Prudhoe Bay) m B Kanamckom Apxkruueckom
apxurenare Ha o-se Dmned-Punrnec (Ellef-Ringnes) ectb cBuaeTensCTBa HEMOCPEACTBEHHBIX yYYaCTHUKOB
paboT B MPOLLIOM, YTO 3TO MPOU3OLUIO, BO-TIEPBBIX, HENABHO, BO-BTOPBIX, ObicTpo. IIpm orcyrcTBUmM
nyONuKauii Mo MaTepuanaM MPEeXHHUX JIEeT, KaKOBBIX HET A OTPOMHBIX TEPPUTOPHIl OONBIIMHCTBA
paiionoB Kpaiinero CeBepa, Takue W3MEHEHHBIC JIAHAA(TH HE BBI3OBYT y MCCIIElOBATENEH, paHee UX HE
BUJCBUINX, KaKOro-TMOO YyIWBICHHS, M MacliTaOHas MONMIOHM3AlMS IOBEPXHOCTH BOJOPA3IEIOB, M
Jerpajanusi BalWKOBO-TIOMUTOHAJIBHBIX 00JIOT OyOyT BOCHPHMHATHI KaK JaBHO (Bcerga) CyLIeCTBYIOIIAs
JaHHOCTb.
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deHoMeH (GOPMUPOBAHHS TPEThEH IMOMUTOHAJIBHON CHCTEMBI Ha BOJIOpA3/enax B AOMOJIHEHHE K
HIMPOKOMY PacIpOCTPAHEHHUIO MOJIUTOHAIBHBIX OOOT U OOJOTHO-TYHIPOBBIX MOMUTOHAIBHBIX KOMIUIEKCOB
B Jenpeccusix penbeda MOXKET MMETh NPOJOIDKEHHE, YTO B MEPCHEKTHBE MPHUBEIECT K KapIUHAIBHON
TpaHcOpPMaLMK apKTUYECKOro JaHamadTa Ha paBHUHHBIX TeppuTopusax. Ho kakoBel Oymyr eé
MOCNEACTBUS, OMHO3HAYHO NMPOTHO3UPOBaTh TpyxHO. CyllecTBOBaHME JOKOMH MpennonaraerT ux Oosbliee
YBJIQXKHEHHE B CPaBHEHUH C OyrpaMM M MPEKHEH POBHOI MOBEPXHOCTHIO BOJOPA3AECIOB, HO TO, YTO 3TO HE
W30JIUPOBAaHHBIC ()parMEHTHI OTPUIATEIFHBIX SIIEMEHTOB penbeda, a UX CHCTEMa, PEAINoIaraeT APEHaXHbBIH
s¢¢exr. Hackonbko mporecc yCHWJIGHHS CTOKAa BHYTPUIIOYBEHHOW BJard ypaBHOBECHUT WJIM IPEB30iaeT
COBPEMEHHOE MOBBILICHUE YBIaKHEHHUS B JOXKOMHAX, MBI MIPEACKa3aTh HE BO3bMEMCSI, 3TO JIENI0 MIOYBOBEIOB
(pusuka moussl). Ho 4TO OT 3TOro 3aBHCHT JUHAMHKA PACTHUTEIBHOIO MOKPOBA B 30HAJBHBIX MMO3UIMAX,
COMHEHHI HET, 1 MOYKHO NMOATBEPANTh BBICKA3aHHOE paHee MHEHHe [Matveyeva, 2020], 9To B mepcrekTHBe
MOKHO OKHJaTh CEPbE3HBIE N3MEHEHH ITOKPOBA Ha TPOMAIHBIX IPOCTPAHCTBAX.

W3MeneHnue ruipopexuMa B BaTWKOBO-IIOJUTOHAJIBHBIX 0OOTaX M3-3a OMYCKAHUS B HUX BaJHKOB U
o0Iee yBelIMYEHHE CTOKAa MOBEPXHOCTHOW BOABI OTMEYaJH B pasHbBIX paiioHax Apktuku B Cubupu (B
HU30BbSX p. Muaurupka) u Ha Ansacke. CHmXeHHue OOBOIHEHHOCTH JEMPECCHOHHBIX dYacTell lanxamadra
BEIET K CYLIECTBEHHOMY M3MEHEHHUIO TUAPOIOTHYECKOTO PEXKUMa HE TOJIBKO B 3a00J0YEHHBIX JCMPECCHSX,
TJie IPOTHO3UPYETCs JAalbHeWIas erpajanys JeAsHbIX KIuHbeB B TpyHTe [Liljedahl et al., 2016], HO u Ha
Bozopaszaenax. Ham, yBUAEBIIMM BOOYMIO Takue SIBICHHs, OBUIO HEMPOCTO OCO3HATh, YTO MacIuTaOHas
Jerpajauusi KUJIbHBIX JIBJOB — OUYCBHIHBIA COBPEMEHHBIM IIMPKyMIOJSPHBIA (EHOMEH; BpeMs HX
00pa3oBaHUsl — COTHU-TBICSIYH JIET, TASIHUS — HEMHOTHE JICCSITKH.

AkueHTupyeMm eni€ pas3: B MEpCHEKTUBE KaK MOSBICHHE MOJMTOHAIBHBIX CHCTEM Ha BOAOpA3JENax,
Tak ¥ AedopManusl BaJMKOBO-TIOJIMIOHAIBHBIX OOJIOT MOTYT 3HAYMTEIBHO W3MEHHTH MOBEPXHOCTHBIN U
BHYTPHUIIOYBEHHBIM CTOK BOZ, YTO B 0003pHMMOM OyaylleM MpHUBEAET K MacIITaOHBIM M3MEHEHHAM Kak B
nanamagTe, TaK ¥ B pacTUTENbHOM MokpoBe. Ho BoT kakumu oHum Oyayt yepe3 cieaytomue 40 mer...,
Xopomo Obl, 4T00BI 3TO OBUIO B chepe MHTEPECOB COBPEMEHHBIX MOJIOABIX CIIEHUATMCTOB, HAUYMHAIOLINX
paboraTh B APKTHKE.

Peructpanust v MOHHUTOPUHT (EHOMEHA TONMTOHM3alMKA B ME30YCIOBHSIX Ha BOIOpa3zaenax
aKTyalbHBl KaK C MO3MLUH (pyHIaAaMEHTaNbHOH HayKH, TaK M IMOCICACTBUN €ro MPOSIBICHHUS U Pa3BUTHUS.
Oco0eHHO KM3HEHHO 3TO B paiiOHaX, MOJBEPTracMbIX AHTPOIIOTEHHOMY BO3IEHCTBHIO, KOTOPOE MOXKET
MHOTOKPAaTHO YCWJINTh €CTECTBCHHBIC MPOLIECCHl M NPUBECTH HE MPOCTO K TpaHCPOpPMALUHU, HO H
HapYIIEHUIO TIOYBEHHO-PACTUTENBHOTO MIOKPOBA, a B PE3YyIbTATE ITOTO K YCHIIEHUIO PO3HOHHBIX MPOLECCOB
Ha OOJNBIIMX IJIOMWIAJMX, BKIIOYAs TEPPUTOPUU TOCEICHUH, CTPOUTENBCTBA U IKCILTyaTallMH a’pOIIOPTOB.
Tax, «monuronu3anus» 3aguKcUpoBaHa (C rapaHTHEd OYeBHIA, YTO 3TOro He ObUIO B KoHLE 1980-x rT.) B
HEMOCPEICTBEHHOM ONM3HU B3NETHO-IIOCAIOYHOM MOJIOCH B MPOILIOM BakKHEHIIEro B 3anoispbe a/mopra Ha
0-B¢ J{UKCOH.

Pesynbrater paborel B pamkax BTF B mByx paiionax nHa Taiimeipe (Tapes, duxcon) mokasamnm,
HACKOJIBKO OYEeBHIHA Ba)KHOCTb KaK HENPEPHIBHBIX IOJTOBPEMEHHBIX, TaK U MEPHOANYECCKUX HAOIIOJCHUI
32 COCTOSHHEM pAaCTHTENBHOIO IOKPOBAa M IUHAMUKOM MEp3JIOTHBIX TPOLIECCOB B pPa3HBIX paioHAX
Poccniickoit ApkTuky.

JlaHHBIC, TONYYEHHBIE HAMHU M JPYTUMH HCCIENOBAaTENsIMH B pa3HBIX paioHax 3amomispsbs,
CBHJICTEIBCTBYIOT O CTaOWJIBHOCTH PACTHTENBHOIO TIOKPOBa B TMEPUOM, KOTOPBI NPUXOOUTCA Ha
BOCXOJIAIIYIO BOJIHY TMOTEIUICHHWsS] KIMMaTa B BBICOKMX IMUPOTax (BToporo B XX Beke) [Vize, 1937;
Rozenbaum, Shpolyanskaya, 2000; Malinin, Vainovsky, 2018] naxe B ycnoBusx MOOHJIBHOTO JTaHAA(TA.

BJIIATOAAPHOCTHU

Wnest moBTOpHOTO MOCeIIeHNs paifoHa moc. Tapest 1 MiIrKoe AaBlIeHUE, YTOOBI MMPOEKT OCYIIECTBUICS,
npuHaiexat npod. T. Kamnarany (BenukoOpuranus). PeansHoe BOIIIOMIEHHE MTOE3AKH CTAIO BO3MOXKHBIM
Omaromapsi OONBIIMM YCHIIUSM IO €€ opraHu3anuu Hamero apyra u komrerda JILA. Kommamukosa (bonbrmnoit
ApKTUYECKUI 3amoBeqHUK, HOPMIIbCK), W3BECTHOTO HCCIEAOBATENS TaWMBIPCKOM TOMYJSIUN JIUKOTO
CEBEpHOTO OyieHs, U oxoToBeaa A. JlobaHOBa, KOTOPHIH JIFOOE3HO COTTIACHIICS JOCTaBUTh HAC Ha Oapxke W3
Hopunbcka B moc. Tapes u oOparHo. HecMoTps Ha kpaliHe HeOnMarompusiTHbIE MTOTOMHBIE YCIOBHS, Hallla
rmoJieBasl JKM3HB OblIa JOCTaTOYHO KOMGOPTHOW Ojaromapsi NMOCTOSHHOW 3abore pplOaka A. MaTkoBa,
KOTOPBIH TIO3BOJIMI UCIIONIB30BaTh €ro KPOIISUHYIO TEILUTYI0 H30YIIKY B KauecTBE JIaA0OPaTOpUH, TIe MOXKHO
OBLTO BBICYIIUTH TepOapuil U COrpeTbcs CaMHUM IOCIe JUIUTENBHBIX MapiipyToB. Bece ClIoXHOCTH mMONeBOi
KU3HU pasleliiid C HaMu Hamwm Koieru-3oonoru A.b. babenko u O.JI. Makaposa (MucTHTYT mpobGiem
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sBoronny 1 skonorun uM. A.H. CeseprioBa, Mocksa). Bo BpeMsi IOATOTOBKHM M MPOBEACHUS IKCIICAULNH
HAC TOCTOSIHHO (BKJIIOYAsi PaguoCBs3b B MOJEBBIX YCIOBHSIX) MOAJIEPKUBAT U KOHCYJIBTHPOBAT aKaJEeMHK
IO.U. YepuoB (1934-2012), koTOpbIii OBIT OPraHU3aTOPOM M AKTHBHBIM YYaCTHUKOM KOMIUIEKCHBIX
uccienoBanuii mo MBIl B pa3HbIX TNpUPOAHBIX 30HAaX, B TOM 4Hciae W Ha TallMbIpckoM
OuoreonenonornueckoM crauunonape. llomeBeie wucciaegoBanuss B 2010 1. ymamock NpPOBECTH MPH
(MHAHCOBOM MOANEPIKKE pa3HbIX porpaMm U npoektoB PAH, a takxke opranuszatopoB mpoekra BTF uepes
npod. T. Kanmarana. O6paboTka MaTepranoB AJsl JaHHOH CTaTbU BBHINOMHEHA B PaMKaxX TOCYIapCTBEHHOTO
3amanus Ne 122041100242-5 cornmacHo TeMatndyeckoMy muiany BITH.
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IMTPMJIOXEHUA

APPENDIX

HNPUJIOKEHHUE 1

Ta6uua I11. Pasmepsl aiieMeHTOB HaHOpETbeda B IPUaI0BO-OCOKOBO-MOXOBOH MATHUCTON TYHAPE.

VYyactok 2.
Table I11. Sizes of nanorelief elements in dryad-sedge-moss frost-boils tundra, Site 2.
[Tyomukarus
MartseeBa, 196 | MatBeeBa u ap.,
Pa3smepsl, cm 8 1973 Jlanmas craths
I'og uccnenoBanmst
1966 1969 2010
Huamerp narexn 79 79 99 (40-180)
[[InpuHa BannKoB 30-80 48 38 (15-85)
[upuHa 10xKOUHOK 20-30 30 36 (20-60)
[IpeBpiieHn e BaTUK/TPYHT 10 5/10 ?
I'my6una nox61HOK 10-20 10-15 ?
PaccrosHne Mexxny neHTpaMu MSTEH 200 192 220 (140-350)
Yncno Momyneii Ha 100 M° 32 (29-37) 32 31 (23-37)
CoOoTHOIIICHH e TIATHO /BaIuK/M0KOMHKA, %0 20/50/30 20/50/30 20/50/30
I'myOGuHa Ce30HHOTO OTTaMBaHHUS, CM 60 60-70 62

3HaK «?» — He M3MepsUTH (BU3YaJIbHO BHICOTA BATMKOB YMEHBILUIIACH).
The sign “?” was not measured (visually the height of the rollers decreased).

Ta6auna I12. [{prnagoBo-ocOKOBO-MOXO0Bas IMSATHUCTas TyHApa. YUacTOK 2: cocTaB BUIOB B 1966, 1969 n

2010 rr.

Table IT1. Dryad-sedge-moss frost-boils tundra, Site 2: species composition in 1966, 1969 and 2010.
OIIII (%): obmee 90 90 97
COCYJIUCTBIE 25 25 35
JAIATHUKA 10 10 15
OpHOPHUTEI 70 70 70
Yucio BHIOB: o0miee 135 180 ?
COCYIIUCTBIE 56 57 56
MXH 16 48 ?
[IEYCHOYHUKHU 10 26 ?
JIUIIAMHUKI 53 49 ?
I'ox onucanus 1966 | 1969 | 2010
I'og mybnukanun 1968 | 1973 | 2024
Cocyaucrbie
Carex bigelowii subsp. arctisibirica [Carex 2 2 3
arctisibirica, C. ensifolia]
Dryas punctata 2 2 2
Alopecurus alpinus r 1 1
Salix arctica 1 1 1
Salix polaris 1 1 1
Arctagrostis latifolia 1 + +
Luzula nivalis 1 + +
Polygonum viviparum 1 + +
Astragalus subpolaris r + r
Astragalus umbellatus r + r
Betula nana r + +
Cassiope tetragona + + +
Cerastium bialynickii r + +
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[Tponomxenue Tabmuubl 112
Claytonia arctica
Draba lactea

Draba micropetala
Epilobium davuricum
Eriophorum angustifolium
Eutrema edwardsii
Festuca brachyphylla
Festuca cryophila
Juncus biglumis
Lagotis glauca subsp. minor
Luzula confusa

Luzula tundricola
Minuartia arctica
Minuartia rubella
Myosotis asiatica
Parrya nudicaulis
Pedicularis oederi

Poa arctica
Ranunculus borealis
Sagina intermedia
Salix pulchra

Salix reptans
Saxifraga cernua
Saxifraga hieracifolia
Saxifraga hirculus
Saxifraga nelsoniana
Saxifraga nivalis
Saxifraga spinulosa
Senecio resedifolius
Stellaria ciliatosepala
Trisetum sibiricum
Koeleria asiatica
Androsace chamaejasme
Cardamine bellidifolia
Papaver pulvinatum
Ranunculus nivalis
Orthilia obtusata
Petasites sibiricus
Pedicularis capitata
Saxifraga oppositifolia
Gasrolychnis apetala
Pedicularis hirsuta
Draba sp.

Vaccinium vitis-idaea subsp. minus
Minuartia macrocarpa
Valeriana capitata
Carex vaginata

Carex misandra
Eriophorum brachyantherum
Eriophorum vaginatum
Hedysarum arcticum
Pedicularis dasyantha
Polygonum bistorta
Ranunculus affinis
Saxifraga foliolosa
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Mxu
Hylocomium splendens var. alaskanum
Tomentypnum nitens
Aulacomnium turgidum
Racomitrium lanuginosum
Rhytidium rugosum
Dicranum elongatum
Flexitrichum flexicaule [Ditrichum flexicaule]
Campylium bambergeri [Hypnum bambergeri|
Orthothecium chryseon
Polytrichum juniperinum
Abietinella abietina
Bryum wrightii
Scorpidium cossonii [Drepanocladus
intermedius|

= o= 1 4+ 4+ 4+ 4 === N W W

[ T T o s S S SN \S B USRS ]
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Brachythecium mildeanum

Dicranum scoparium

Grimmia torquata

Dicranum spadiceum

Brideliella wahlenbergii [Oncophorus
wahlenbergii]

+ + +

+ +

—

Brachythecium cirrosum [Cirriphyllum
cirrosum|

Campylium stellatum

Tetraplodon mnioides

Dicranum angustum

Bartramia pomiformis

Bryoerythrophyllum recurvirostre

Drepanocladus polycarpus [Campylium
polygamum|

+ |+ |||+

Ceratodon purpureus

Cinclidium subrotundum

==

Pseudostereodon procerrimus [Ctenidium
procerrimum]

[on]

Dicranum acutifolium

Dicranum bongeanii

Dicranum congestum

Distichium capillaceum

Distichium inclinatum

Drepanocladus aduncus

= |

Hamatocaulis lapponicus [ Drepanocladus
lapponicus]

[on]

Drepanocladus brevifolius [ Drepanocladus

latifolius)

[on]

Aplodon wormskioldii [Haplodon wormskioldii)

Scorpidium revolvens [Limprichtia revolvens)

Meesia triquetra

Myurella julacea

Orthothecium strictum

Philonotis fontana

Philonotis tomentella

Polytrichum strictum

Drepanocladus turgescens [Pseudocalliergon
turgescens |

e N R e T

[on]
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Racomitrium canescens - +
Sanionia uncinata -
Tortella fragilis -
Sarmentypnum sarmentosum [Warnstorfia
sarmentosa]

- =

IeyeHoyHUKH
Ptilidium ciliare
Sphenolobus minutus [Anastrophyllum minutum)
Blepharostoma trichophyllum
Odontoschisma macounii
Neoorthocaulis floerkei [Orthocaulis floerkei)
Frulania tamarisci
Peltolepis quadrata [Peltolepis grandis)
Scapania simmonsii
Trilophozia quinquedentata [ Tritomaria
quinquedentata)
Aneura pinguis [Riccardia pinguis] r
Arnelia fennica -
Mesoptychia badensis [Leiocolea badensis| -
Barbilophozia barbata -
Fuscocephaloziopsis conveniens [Cephalozia
connivens|
Cephaloziella varians -
Mesoptychia gillmanii [Leiocolea gillmanii] -
Barbilophozia sudetica [ Lophozia sudetica] -
Lophoziopsis excisa [Lophozia excisa] -
Lophoziopsis longidens [Lophozia longidens)| -
Marchantia polymorpha -
Odontoschisma denudatum -
Schljakovia kunzeana [Orthocaulis kunzeanus] -
Jungermannia atrovirens [Solenostoma
atrovirens]
Plagiochila arctica -
Scapania gymnostomophila -
Jungermannia pumila [Solenostoma pumilum] -
Orthocaulis cavifolius [Sphenolobus cavifolius) -
JInmaiHukn
Flavocetraria cucullata [ Cetraria cucullata]
Cladonia arbuscula subsp. mitis
Cladonia rangiferina
Cladonia amaurocraea
Cladonia gracilis subsp.elongata
Dactylina arctica
Peltigera aphthosa
Cladonia pyxidata
Stereocaulon alpinum
Thamnolia vermicularis
Nephroma expallidum
Bilimbia lobulata
Alectoria nigricans
Alectoria ochroleuca
Asahinea chrysanta
Baeomyces carneus
Bilimbia sphaeroides

T e T S S T S
+ o+t m =

—

e I e i e T S e

e T i i
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Bryocaulon divergens

Cetraria ericetorum

Cetraria laevigata

Cladonia degenerans

Cladonia chlorophaea

Cladonia pleurota

Cladonia uncialis

Japewia tornoénsis

Lecanora epibryon

Lecidea osloénsis

Lobaria linita

Lopadium pezizoideum

Peltigera canina

Peltigera didactyla

Peltigera polydactylon

Peltigera venosa

Pertusaria bryontha

Pertusaria dactylina

Psoroma hypnorum

Rinodina roscida

Rinodina turfacea

Solorina saccata / bispora

Solorina spongiosa

Sphaerophorus globosus

Bacidia affinis / alpina

Bryocaulon sp.

Buellia aethalea

Diplotomma chlorophaeum [Buellia porphyrica)
Flavocetraria nivalis [Cetraria nivalis|
Cladonia macrophylla [Cladonia alpicola]
Lecanora verrucosa

Lecidea sp.

Hypogymnia bitteri

Peltigera malacea

Pertusaria octomela

Physcia dubia

Bryoria nitidula

Tetramelas insignis

Cetraria ericetorum

Cladonia bellidiflora -
Cladonia arbuscula subsp. beringiana -
Ochrolechia frigida -
Ochrolechia upsaliensis -
Peltigera didactyla - + +

i o T
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+
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Ipumeuyanue. 3nech 1 B Tabnumax 3 u 4 B KBaApaTHBIX CKOOKax IPUBEJCHBI HanOolee M3BECTHBIE CHHOHHUMBI BHIOB. Obmine
BHJOB NPUBEACHO MO IIKajie, ucronb3yemoi mkonod LI-M (momxon b-B): r — kpaifne paccesiHo, emuandno (1-5 ocobeit), + —
paccesiHO, eQUHUYHO, | — JOCTaTO4YHO OOHMIBHO, OOBIYHO, HO C HE3HAYMTENBHBIM HOKphITHEM (MeHee 5%), 2 — 0OWIbHO, OOBIYHO,
moKpeITHE 5-25%, 3 — 26-50%, 4 — 51-75%, 5 — 76-100%); 3HaK «?» — HE ONMpPEHCISUTH; Ne(UC «-» — BHJ HE HAMICH; TyCTOE MECTO
— orcyrctBue uHpopMammn. B mome B 1966 m 1969 rr. oOmnme ompenensuii B MPOIEHTax MO AJIEMEHTaM
HaHopenbeha/MUKPOr pyNITUPOBKaM, ISt JaHHOW IyOJIMKAIMY JaHHBIE IEPEBE/ICHBI B OalbI.

Note. Here and in Tables 3 and 4, the most well-known synonyms of species are given in square brackets. Species abundance is
given according to the scale used by the C-M school (B-B approach): r — extremely scattered, single (1-5 individuals), + — scattered,
single, 1 — fairly abundant, usual, but with insignificant coverage (less than 5%), 2 — abundant, usually, coverage 5-25%, 3 —26-50%,
4 — 51-75%, 5 — 76-100%); the sign “?” — not determined; hyphen “-” — species not found; empty space — no information. In the field
in 1966 and 1969, abundance was determined as a percentage of nanorelief elements/microgroups; for this publication, the data have
been converted to points.
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Ta6auua I13. [IpruanoBo-ocokoBo-MoXxoBasi OyropkoBas TyHIpa. Y4YacToK 1: coctaB M oOMIIME€ BHIOB B
1966, 1969 u 2010 TT.
Table I13. Dryad-sedge-moss hummock tundra, Site 1: species composition in 1966, 1969 and 2010.

OIIII (%): obmee 100 100 100 100 100
COCYZIUCTBIE 25 25 40 40 40
JIMIIAHHUKA 5 5 5 5 5
OopuoduTet 75 75 75 75 75
Yucsi0 BHIOB: o0miee 69 141 ?
COCYIIACTBIE 26 38 44
MXH 10 40 ?
NIEYECHOYHUKU 6 26 ?
JUIIAHHUKA 27 37 ?

IUIOMA/IKa | TUIONIAJIKa 2 3 cyxue 4 chIpbIe
D7IMEHT MEKpopenbeha 10x 10 M 15x 1? M | Oyrpa J'IO)K}inIHBI HO)K6I;IHBI
T'on onucanus 1966 1969 2010 2010 2010
I'on ny6nukamyu 1968 1973 2024 2024 2024
Cocyaucrsie
Carex bigelowii subsp. arctisibirica [Carex ) ) 3 3 )
arctisibirica, C. ensifolia]
Dryas punctata 2 2 2 2 1
Eriophorum angustifolium 1 + 2 2 2
Cassiope tetragona 1 1 1 r r
Salix reptans 1 1 1 1 1
Arctagrostis latifolia 1 + 1 + +
Polygonum viviparum 1 + + 2 1
Salix polaris + + + + +
Luzula nivalis + + + r r
Saxifraga hieracifolia r + r + +
Saxifraga hirculus r + r + +
Saxifraga nelsoniana r + + + +
Stellaria ciliatosepala + + + r r
Eriophorum vaginatum + + r + +
Pyrola rotundifolia + + + + +
Ranunculus sulphureus r + r r +
Parrya nudicaulis + + r - -
Pedicularis oederi r + r - -
Cardamine bellidifolia + + r - -
Ranunculus nivalis r + r - -
Pedicularis hirsuta r + + - -
Minuartia macrocarpa r - r - -
Betula nana r + r - -
Saxifraga spinulosa r + + - -
Saxifraga cespitosa r + - -
Saxifraga nivalis r + - - -
Alopecurus alpinus + + - -
Carex vaginata - + r r r
Eutrema edwardsii - + r r r
Orthilia obtusata - + + r r
Pedicularis capitata - + r
Pedicularis sudetica - + r
Salix arctica - + r
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Saxifraga cernua
Vaccinium vitis-idaea subsp. minus

Draba lactea

Lagotis glauca subsp. minor
Minuartia arctica
Pedicularis dasyantha

+ o+ o+ |+

Draba micropetala
Draba sp.

Eriophorum brachyantherum
Eriophorum russeolum
Festuca brachyphylla
Gasrolychnis apetala
Juncus biglumis
Luzula tundricola

Poa arctica
Ranunculus sulphureus
Saxifraga foliolosa
Mxu

Hylocomium splendens var. alaskanum
Aulacomnium turgidum
Tomentypnum nitens

Racomitrium lanuginosum
Dicranum scoparium

Polytrichum juniperinum
Flexitrichum flexicaule [Ditrichum
flexicaule]

Campylium bambergeri [Hypnum
bambergeri]

Orthothecium chryseon

Rhytidium rugosum

4NN W

+

+

] [ T T e e T T o T e

+ + = =N W

+

+

Bartramia pomiformis

Brachythecium mildeanum

Calliergon giganteum

Calliergon richardsonii

Campylium stellatum

Cinclidium latifolium

Brachythecium cirrosum [Cirriphyllum
cirrosum|

Dicranum acutifolium

Dicranum angustum

Dicranum bongeanii

Dicranum congestum

Dicranum elongatum

Dicranum spadiceum

Distichium capillaceum
Drepanocladus brevifolius [ Drepanocladus
latifolius)

Haplodon wormskioldii

Scorpidium revolvens [Limprichtia
revolvens|

+ + + +tH++ A+ A+ |+
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Meesia triquetra

Meesia uliginosa

Mnium rugicum

Myurella julacea

Brideliella wahlenbergii [Oncophorus
wahlenbergii)

Orthothecium strictum

Philonotis fontana

Polytichum strictum

Polytrichastrum alpinum
Racomitrium canescens™

Sanionia uncinata

Splachnum ovatum

Tetraplodon mnioides
Sarmentypnum sarmentosum [ Warnstorfia
sarmentosa]

IHeyenoyHnKH

Ptilidium ciliare

Frulania tamarisci

Scapania simmonsii

Sphenolobus minutus [Anastrophyllum
minutum]

Odontoschisma macounii

+ +++++ A+ o+

Barbilophozia barbata

Blepharostoma trichophyllum
Cephaloziella varians

Mesoptychia badensis [Leiocolea badensis|
Mesoptychia gillmanii [Leiocolea gillmanii]
Lophoziopsis alpestris [Lophozia alpestris]
Lophoziopsis excisa [Lophozia excisa]
Marchantia polymorpha

Mesoptichia sahlbergii

Odontoschisma denudatum

Schljakovia kunzeana [Orthocaulis
kunzeanus)|

Schljakovianthus quadrilobus [Orthocaulis
quadrilobus)

Peltolepis quadrata [Peltolepis grandis]
Plagiochila arctica

Aneura pinguis [Riccardia pinguis]
Scapania gymnostomophila

Scapania irrigua

Sphenolobus cavifolius

Tritomaria heterophylla

Tritomaria scitula

JInmaiiHuKH

Flavocetraria cucullata [ Cetraria cucullata]
Cetraria laevigata

Cladonia amaurocraea

Cladonia gracilis subsp.elongata
Dactylina arctica

—

o+ A+ N

+ 4+ + =

+ o+ + + + o+

-

+ +

+ + + + +
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Peltigera aphthosa

Psoroma hypnorum
Thamnolia vermicularis
Peltigera canina

Cladonia rangiferina
Cladonia degenerans
Cladonia pleurota
Cladonia uncialis
Nephroma expallidum
Peltigera polydactylon
Pertusaria bryontha
Pertusaria octomela
Physcia dubia

Solorina saccata / bispora
Sphaerophorus globosus

e e e S S L

Bacidia affinis / alpina
Bryocaulon sp.

Cladonia arbuscula subsp. mitis
Cladonia alpicola

Lecidea sp.

Ochrolechia frigida

Stereocaulon alpinum

e e e T e T T B S S S E S S E i i e

Alectoria ochroleuca

Baeomyces carneus

Bryoria nitidula

Cetraria ericetorum

Cetraria islandica

Flavocetraria nivalis [Cetraria nivalis|
Cladonia bellidiflora

Cladonia arbuscula subsp. beringiana
[Cladonia. beringiana)

Cladonia pyxidata
Lecidea osloénsis
Lopadium pezizoideum
Bilimbia lobulata
Ochrolechia upsaliensis
Peltigera didactyla
Peltigera rufescens
Peltigera venosa
Pertusaria dactylina

i T S e e o B S s i s e S S
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Taoiuna I14. ActparanoBo-apuaToBoe COOOIIECTBO Ha IMOJIOTOM CKIIOHE F0KHOW YKCIIO3HIINH Y3KOTO

MECYaHOr 0 y4yacTKa KOPEHHOro Oepera peKH.
Table I14. Astragalus-dryad community on a southern gentle slope of narrow sandy part of the indigenous

river bank.

OIIII (%): obrmee 90 99
COCYJIACTBIE 70 75
JIMIIARHUKY 5 10
OopuoduTet 20 20
Uwcro Bu0B: 0011Iee 53 51
COCYJIUCTBIE 31 29
MXH 9 9
MIeYeHOYHUKH - -
JIUITAMHUKA 13 13
CooTtHomeHne 31eMEHTOB HaHopelnbeda 90/10 | 90/10
MeIabOHBI/TPEIIUHEI
JunamMeTp MeIaabOHOB, CM 25-50 | 40-60
[[TupuHa TpemmH 5-10 7-10
['mybuHa Tpenws 4-12 5-10
I'on onucanust 1965 2010
Cocyaucrbie
Dryas punctata

Astragalus subpolaris
Cassiope tetragona
Salix arctica

Androsace chamaejasme
Armeria sibirica
Astragalus umbellatus
Draba lactea

Festuca brachyphylla
Festuca cryophila
Gastrolychnis affinis
Juncus biglumis
Koeleria asiatica
Luzula confusa
Luzula nivalis

Luzula tundricola
Minuartia arctica
Oxytropis adamsiana
Parrya nudicaulis
Pedicularis dasyantha
Pedicularis oederi
Poa alpigena

Poa arctica
Polygonum viviparum
Tofieldia coccinea

= + = 4+ + = + + = = + + + = = + 1 = + = == =D N

Saxifraga oppositifolia
Saussurea tilesii
Minuartia rubella
Salix polaris

Salix pulchra

Salix nummularia

= = == + +|+4+= 4+ 4+ 4+ + 4+ = 4+ 4+ F+F = R F+F R R R == DN

Papaver pulvinatum
Saxifraga nelsoniana
Saxifraga spinulosa
Senecio resedifolius
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Mxu

Tomentypnum nitens 2 2
Aulacomnium turgidum 1 1
Rhytidium rugosum ? 2
Flexitrichum flexicaule [Ditrichum + 2
flexicaule)

Hylocomium splendens var. alaskanum + 2
Dicranum congestum + +
Polytichum strictum + +
Polytrichastrum alpinum + +
Abietinella abietina + +

JInmaiHukH

Haxunueie Ha rpyHTE 2 2
Flavocetraria cucullata [ Cetraria cucullata] 1 1
Ochrolechia upsaliensis 1 1
Thamnolia vermicularis + 1
Alectoria nigricans + +
Alectoria ochroleuca + +
Flavocetraria nivalis [Cetraria nivalis| + +
Cetraria ericetorum + +
Cetraria laevigata + +
Dactylina arctica + +
Cladonia pyxidata r r
Peltigera aphthosa + +
Stereocaulon alpinum + -
Peltigera canina - +
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MNPUJIOKEHUE 2
APPENDIX 2

Puc. II1. [Tocenenue Tapes B 1966 1.:

a — )KWJIBIE IOMUKH PBI0aKoB; 0 — mabopaTtopust B 1966-1977 IT.; B — majaTKa-CTONOBAs M «KAIOT-KOMITAHUS»; T — BXOJ B
«MEP3JIOTHHKY.

Fig. I11. Tareya settlement in 1966: a — fishermen’s houses; 6 — laboratory in 1966-1977; B — tents for living; r —
entrance to the “permafrost cave”.

Puc. I12. Tlocenenne Tapes B 2010 r.: a — oOmmid BUI; 6 — OCTaTOK q0Ma-1abopaToOpHu; B — MalaTKa-CTONOBas U
«KArOT-KOMITaHUs»; T — J1Jab0OpaTopys B pa3pylIEHHOM JOME PAIHUCTa.

Fig. I12. Tareya settlement in 2010: a — general view; 6 — remnants of the house-laboratory; B — dining tent and
“wardroom”; r — laboratory in the destroyed radio operator’s house.
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Puc. II3. IlocnencTsys SpO3HOHHBIX TPOLECCOB HA BHICOKOM OEPEry peKu: a — 5pOo3usi U Havano oOpa3oBaHMs
oron3ust, 2010 r.; 6 — HegaBHMIT ONONI3EHb C TOJBIM TPYHTOM; B — 3apACTAIOIIMK OMOJ3€Hb; I — BOCCTAHOBHBIIASCS
pa3HOTPaBHAsI PACTHTEIBHOCTS.

Fig. I13. Consequences of erosion processes on the high riverbank: a — erosion and the beginning of the landslide
in 2010; 6 —recent landslide with bare soil; B — overgrowning landslide; r — restored forb vegetation.

P VN

Puc. 114. Hauano oOpa3zoBaHus (IATAMIASACS PO3Usl) HOBOI'O OTPOra JOJIMHBI Pyubsi: @ — CBEXHI OMOI3CHb HA
CKJIOHE JOJIMHBI PYYbA Y ITOCCIICHUSA, 0 — BeITaMBaAHUE JICOAAHOI O KJIMHA.

Fig. II 4. Beginning of formation (backward erosion) of new stream valley spur: a — fresh landslide on the
stream valley slope near settlement; 6 — ice wedge melting.
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1967 r. 2010 r.

Puc. II5. Ocranen B moiiMe BONM3H ycThs p. Heypa B 1967 1. (a) u B 2010 1. (0).
Fig. I15. Remnant hill in the floodplain near the Neura River mouth in 1967 (a) and in 2010 (6).

a MaTHa rpyHTa, ecTb UB kay Gyrpamu 6

Puc. I16. TTomuronusaius Ha CKJIOHAX JOJUH PydubEB: @ — OYIpBI BRIMYKIBIE, Kak Oalukapaxu; 6 — JApHanoBo-
OCOKOBO-MOXOBas IIATHUCTAsI TYHPa C BRIPOBHEHHBIM HAaHOpEIbe(oM B JTOKONHAX.

Fig. I16. Polygonization on the stream valley slopes: a — convex mounds like baydzharakhs; 6 — dryad-sedge-moss
frost-boils tundra with leveled nanorelief in the hollows.

Puc. I17. Pa3uabie popmsbl u pasmepst 0yrpos. [lonuronusanns Ha caumke Google Earth ot 08.11.2003.
Fig. I17. Different shapes and sizes of mounds. Polygonization on Google Earth image 11/8/2003.
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Puc. I18. Dpo3us no kpasiM OyrpoB-MOJIUTOHOB.
Fig. I18. Erosion along the edges of mounds-polygons.

Puc. I19. ByropkoBocTh Ha CKIIOHE H3-32 CONH(ITIOKIIHY.
Fig. I19. Slope tuberculosis due to solifluction.

it

~

[

Puc. I110. MHOTO4YHCIEHHBIE BOJOEMBI HA TUIOCKUX MTOJUTOHU3MPOBAHHBIX YaCTSIX BOAOPA3IEIbHBIX YBAJIOB.
Caumok ¢ camonéra B 2017 r. Atop JI.A. Konmamukos.

Fig. I110. Numerous water bodies on watershed flat polygonized surfaces. Photo from airplane in 2017.
Author L.A. Kolpashchikov.
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