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ABSTRACT. Results of investigation of peatland uncovered within an ancient deflationary basin in the
south-eastern part of the Linde tukulan (Central Yakutia) are presented. On the basis of lithological,
palynological and radiocarbon data, we reconstruction structure of peatland, performed a preliminary
reconstruction of the end Late Pleistocene — Holocene landscape and climatic conditions of the peatland
and surrounding areas. Three stages of the peatland development were identified: 1) Younger Dryas —
Early Holocene, 2) first half of the Holocene, 3) Late Holocene.
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1. Introduction

The valley of Linde River is one the regions were
Late Quaternary and modern massifs of dune sands
of Yakutia are spread. One of the largest sand mas-
sifs — Linde tukulan are located in the valley of Linde
River. Its area is more 3000 km? Tukulans are dunes
of the higher order. Three levels of features of topog-
raphy are easily seen in their structure: mesofeatures
(dune chains), microfeatures (different types of dunes,
deflation basins, deflation corridors), and nanofea-
tures (mounds, grass clusters, microdunes, “clay mush-
rooms”, and ripples) (Pavlova et al., 2017).

Some deflation basins are water-filled. Such
water bodies are called tukulan or deflation lakes. These
lakes within the Linde tukulan are at different stages of
development: oligotrophic, mesotrophic, some eutro-
phic with transition to small bogs. Currently, defla-
tion lakes remain the least explored type of lakes in
Yakutia. The deflation lakes have a small area (on aver-
age from 0.05-0.2 to 20 km?), and therefore these lakes
are the most promising for climate and environmental
reconstructions because their sediments record mostly
local signals of the climate, vegetation and ecological
changes.

At the upper part of a 40-meter-high and 1.5
km- length outcrop located in the southwestern part
of Linde tukulan, in 2022 we uncovered the series of
thin horizons filled with lake and swamp deposits. Such
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horizons are confined to relict deflation basins. Section
No. 554 (65°02.447’ north latitude., 123°03.968" east
longitude) is uncovered within one of deflation basins.
This article presents the results investigation of peat-
land. On the basis of lithological, palynological and
radiocarbon data, we reconstruction structure and age
of peatland, also the nature of vegetation

and the conditions of peatland formation within
the Linde tukulan.

2. Material and methods

The section No. 554 is uncovered in the upper
part of the 40-meters outcrop tukulan. This section
is allocated to left bank of the Linde River. The total
deposits thickness is 5 m. The lithology of the section
(from top to down):

0-0.4 m - black and dark brown humus deposits
with roots of modern plants;

0.4-2 m - dark-brown moss-sedge poorly decom-
posed peat with inclusion of remains of the species
Ericales, branches and trunks of woody vegetation.

2-3 m - dark brown moss-sedge decomposed
peat with remains of the species Ericales.

3-4.5 (5) m - dark brown gleization frozen silt
sandy loam.

Radiocarbon dates for 3 samples were perforned
by the approach of liquid scintillation on a Quantulus
1220 spectrometer — radiometer at the Laboratory
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of General Geocryology of the Mel’nikov Institute,
Siberian Brannch, Russian Academy of Sciences (the
city of Yakutsk).

Deposits of the peatland were studied by pollen
analysis with sample interval 40-50 cm (8 samples in
total). Samples were processed using to the method of
V.P. Grichuk (Grichuk and Zaklinskaya, 1948) with the
acetolysis procedure at the final stage. Samples were
subsequently examined under the microscope with
400x magnification. The diagram of pollen percentage
and pollen concentration diagram were constructed
using the Tilia_2.0.41 (Grimm, 2004). In the diagram
of pollen percentage, the percentage values of all taxa
were calculated in the ratio to arboreal pollen + non-
arboreal pollen (AP + NAP) sum.

3. Resulits

Radiocarbon data were obtained for 3 samples
from depths of 0.5, 1.5 and 3 meters, which corre-
sponds to the dates MPI-255 — 4860 + 260, MPI-235 —
5650 + 140 and MPI-224 — 12040 =490 calendar years
ago.

Characteristic of palynozones of sections 554 on
the peatland, Linde tukulan (Fig. 1).

1 - silt sandy loam, 2 - peat, 3 — humus depos-
its, 4 — roots of modern plants, 5 — tree branches and
trunks, 6 — remains of the species Ericales 7 — gleization,
8 - cryogenic deposits. * AP — arboreal pollen, NAP -
non-arboreal pollen.

Polynozone PZI (4-2.8 m) is characterized by the
predomination NPA (to 70.7%). Among them, Poaceae
(26.5-51.7%), Cyperaceae (to 13.6 %) and Artemisia (to
12.6%) prevails. AP comprises 23.9-44.9% and is pre-
dominated by the species Betula sec. Nanae (16.8-39.6
%). There is a small amount of pollen of other trees:

Larix (2.8-5.1%), Alnus (1.1-5.1%) u Salix (0.6-2.3%).
Spores comprise 1.3-5.5% and the participation of the
species Bryidae and Equisetum.

Polynozone PZII (2.8-0.5 m) is distinguished by a
decreased in the content of AP (57.3-79.5%) and a rise
in the content of NAP (18.2-38.9 %) in comparison with
polynozone PZI. Two subzones are distinguished within
the palynozone PZII. The first subzone (PZIIa, 2.8-1.8
m) is characterized by the predomination species Betula
sec. Nanae (48.2-61.8%) and Larix (3.6-3.7%). In the
specters is a pollen of other trees: Pinus s/g Haploxylon,
Picea, Alnus and Salix. NPA comprises from 26.7 to
38.9%% and is predominated by the families Poaceae
(14.8-16.2%) and Cyperaceae (7.3-18.4%). Spores
comprise 1.6-3.8%. In the specters is spores: Selaginella
rupestris, Polypodiophyta, Sphagnum, Riccia, Bryidae,
Equisetum, Licopodium pungens.

The second subzone (PZIIb, 1.8-0.5 m) is distin-
guished by a decreased in the content of pollen Betula
sec. Nanae (13.5-20.5%), Larix (1.5-1.8%), Cyperaceae
(6.3-9.2%) and Poaceae (5.2-10.1%), and a sharp rise
in the content of pollen Pinus s/g Haploxylon (51.2-55.7
%) and Ericales (0.6-0.9%) in comparison with subzone
PZIIa. In addition, in this subzone there is a decreased
in the diversity of herbs (only the species Artemisia, the
families Rosaceae and Ranunculaceae) and absence of
spores Selaginella rupestris.

Polynozone PZIII (0.5-0 m) is characterized by
the predomination AP (to 52.6%). Among them, Pinus
s/g Haploxylon (to 20.5%) and Betula sec. Nanae (to
23%) prevails. Also, in the specters is a many amount
of spores of the Spagnum (to 27.9%). In the spec-
ters is a pollen of other trees: Larix, Picea, Betula sec.
Albae, Alnus and Salix. NAP comprises to 17.7% and
is predominated by the families Cyperaceae (to 6.6%),
Poaceae (to 5.3%), Rosaceae (to 2.3%) and the species

Trees and shrubs (AP) - Herbs (NAP) Spares
[ a3 2
=) S %] @
S 5 0@ 8 & 58
0 g 28 3 g2 g g 585 '
g 8 & =2 T & 8%% g u;%% g g = g
g g T G o g a 358 ,8:58% & & 5gE c B 2
5 I a > @ 7] o g o 28 g558cges 3 235e 5 so N
0w = a @ “ @ @ © S B S5ES83mo0Eg5880LE TEBRe ® T~ S
2 8= & o 0, 88 Ty B £ 8858058585 8E8% 3525808 g Z
¢ @ o o = 3 QXIS ER=f- 2§ ooclR2EfSvasgl 592803 2@ =
28 EA T £ S5 E SETS > Z SESESESssEacsa 5983585 55 g
3 L ¥ Erimp PR QT PENEEEOLEEe 2P o PITRER O
PZ Il
- 1 1on n [ -_— 1 ——
4860:1:260. -.r 1B | o
Eaaal
H 1M Y T | —— - 1o - [ 1 1 1 1
et PZ b
T
5650+140 W .T& —_—— - [ ] o 11 1 1 ]
E v T 1 1 11— 11 m - [ [ [ 1 [
¥ PZlla
] 1 TR B | 1on — 1 m [ I | (| | | 1 —
G| (R — = o e s e e e s en m e e e e e s s 8 Ee s e
12040+490 W 3 [ ] 1o . - I [ 1 1 [ ]
* - @
* ~
] ™ ] - 1 X 1 1 il 1 1 1 [ O B | PZ 1
. —
* ~
— . — 1 —_— 11 - m om | 1 | | [ |
L f el [T 1M [

ST AUt Ll R Tl )
20406080100 204060 5 55 204060 55 5

T [T [ [T [T [T
204060 20 205 55 5 5

55555655 20 5505056 555% 200400 600
x 1000

e el = R ) | G Y e Y e

Fig.1. Geological structure and pollen diagram of deposits (0 to 4 m-thick layer) in section 554 on peatland, Linde tukulan

(Central Yakutia).
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Ericales (to 2.1%).
4. Discussion and conclusions

The formation of the peatland, which was uncov-
ered within an ancient deflationary basin in the south-
western part of the Linde tukulan, presumably began
peatland is uncovered within the ancient deflationary
basin in southwestern part of Linde tukulan, began to
formation, presumably, at the end of the Late Pleistocene
(Younger Dryas) — the beginning of the Holocene. At
this time the climate was quite arid and cold. The sur-
rounding landscapes had relatively poor vegetation
cover. According to the data of this investigation (Fig.
1, PZI), at this time open-type landscapes prevailed,
predominantly, sandy spaces with sparse vegetation
cover and dry areas of cold steppes with the dominance
of xerophytic communities (Artemisia, Amaranthaceae,
Caryophyllaceae, etc.). Also, in some places grass-forb
meadows were widespread. More humid areas or small
deflationary lakes were overgrown with pondweed,
sedges, and aquatic species of buttercups, surrounded
by dwarf species of willows and birches. In some places,
larch woodlands and birch thickets of dwarf birch and
alder grove were developed.

During the first half of the Holocene there was an
increase in moisture content and climate softening.The
vegetation was probably similar to sparse larch forests.
Shrub species of birch and alder formed tundra and
forest communities. In some places, forb-grass associ-
ations and lakes were developed, the banks of which
were overgrown with pondweed and sedge (Fig. 1,
PZIIa). Later, sa successional change occurred and the
predominant role in the landscape is played by larch
forests with undergrowth of Pinus pumila, shrubby spe-
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cies of birch and alder grove (Fig. 1, PZII b).

The landscapes acquired a modern character in
the late Holocene. The vegetation cover was predom-
inated by larch-lichen-green moss forest with under-
growth of Pinus pumila, dwarf species of birch and alder
grow. (Fig. 1, PZIII).
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NManeosakonorua TopPpAaHuKa
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KpaTtkoe coobuienune

LIMNOLOGY
FRESHWATER
BIOLOGY

M

[TaBaoBa M.P.*, JIeiTkuH B.M., Illanomuukos I'.H.

Hnemumym mep3ssiomogederust um. I1.H. MesHukoga CO PAH, yn. Mep3iomHasn 0. 36, Axymck, 677010, Poccua

AHHOTAILHA. [IpencraBiieHsl pe3yabTaThl UCCIeN0BaHUA TOP(AHMKA, BCKPHITOrO B MpeAesax ApeB-
Hell fedJIAMOHHON KOTJIOBUHBEI B I0r0-BOCTOYHOM dYacTu TykyJaHa Jlunpe (LeHTpaibHas AkyTus).
Ha ocHOBe JIMTOJIOTMYeCKHX, CIOPOBO-NBUIBLIEBRIX K PAaANOYIJIEPOJHBIX AAHHBIX YCTAaHOBJIEHO €ro
CTpOEHUe, BBIIOJIHEHA IpeABapuTesibHasd PEeKOHCTPYKIMA IO3AHEIIeHCTOI€HOBOT0-r0JI0eHOBOIO
JaHgmadTa U KIMMaTUYECKUX YCJIOBUM (GOpMUpPOBaHUA TOp(AHMKA U NPUJIEralux TEPPUTOPULL.
BriesieHo Tpu 3Tamna pa3BuTHs TopdsaHuKa: 1) IO3OHUI fprac — paHHUN TOJIOoIeH; 2) epBas I0JI0BUHA

roJiolieHa, 3) MO3AHUI I'OJIOLEH.
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1. BBeaenue

JosmHa p. JIunae ABJIsAeTCA OHUM U3 KPYIIHBIX
palioHOB pacIpoCTpaHeHUs M[O03[AHeYeTBEPTUYHBIX U
COBpeMeHHBIX JI0HHBIX MaccuBOB B AkyTuu. 3gech pac-
[I0JIOKEH OJIUH U3 KPyNHEeNINX IecyaHbX MacCHUBOB —
TyKyJiaH JluHpe, miomaaps KOTOPOro cocTasJiseT 6oJiee
3000 xm? TyKyJiaHbl SBJISIIOTCA OIOHAME BBICIIETO
MOpsAZIKa B CTPOEHUM KOTOPHIX BBIAEJIAIOTCA HECKOJIBKO
ypOBHel: Me30pesibed (IIemoUKy I0H), MUKpopesbed
(pazyuHble TUMBI AIOH, KOTJIOBUHBI BBIAYBaHUA, KOpU-
JOphl  BBIAYyBaHUsA), MuUkpopesbed (Kouku, OyIpsI,
MUKDOJIOHBI, «[JIMHUCTBle I'pUObl», pAOb TedeHusd)
(ITaBsioBa u Op., 2017).

HekxoTopsle KOTJIOBMHBI BbIAyBaHUsA 3al0JIHEHB
Bojol. Takue BomoeMbl Ha3bBAOT Ae(IALMOHHBIMU
ozepaMu. DTH o3epa B Ipefesax TyKyJjaHa JIunpe
HaXOAATCA Ha pasHBIX CTauAX PasBUTUA: OJIUTOTPO-
¢HoOI, Me30Tpo(PHON, YacTh HA IBTPOPHON C Mepexo-
aoM B HeOoJsbmne 6osioTHa. B HacTrosiee Bpemsa ged-
JIAIIMOHHBIe O3epa OCTalTCA HanMeHee K3y4YeHHBIM
TunoM o3zep AxyTun. OHU UMel0T HeOOoJIbIIYIO IIJION[alb
(B cpemuem ot 0.05-0.2 mo 20 KM?) U TO3TOMY SBJIA-
I0TCA HauboJlee NepCreKTUBHBIMU JJ1s PEKOHCTPYKIUI
KJIMMaTa U OKpyxalollell cpefbl, IIOCKOJbKY B JOH-
HBIX OTJIOXKEHUAX (QUKCUPYIOTCA, NpeUMyIecTBeHHO,
JIOKaJIbHble CHUTHaJIbl KJIMMaTU4ecKHX, pacTHUTesIbHBIX
Y 59KOJIOTHYEeCKUX M3MeHeHUH.

* ABTOP [JIsl IEPEIUCKHY.
Anpec e-mail: Nigaer@yandex.ru (M.P. [TaBsoBa)
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B 2022 r. B 1oro-zamagHON YacTU TYyKyJIaHa
Jlunge B BepxHeil yactu 40-meTpoBOro oOpHIBA, MPO-
TArMBaloerocs Ha 1.5 KM, BCKphITa cepus HeOO0JIbIINX
10 MOIIHOCTY TOPU30HTOB, 3all0JIHEHHEIE 03epHBIMU U
O0JIOTHBIMHU OTJIOXKeHUAMM. Takue y4acTKU NPUYpPO-
YeHBbl K peJIMKTOBBIM JAe(JIALIMOHHBIM KOTJIOBUHaM. B
npejiesax OqHON M3 KOTJIOBUH 3asioxeH pa3pe3 No 554
(65°02.447’ c. m1., 123°03.968’ B. 11.). B nanHoi1 paboTe
IIpeAiCTaBJeHbl JaHHblEe JINTOJIOTMYECKUX, MaJIHNHOJIO-
FMYecKUX M PaguoyTJIepOAHBIX HCCJIe[JOBAHUI OTJIO-
KeHHI, Ha OCHOBe KOTODPHIX BBIIIOJIHEHA IpeBapH-
TeJIbHasA PEKOHCTPYKIMsA CTPOeHNs, Bo3pacTa, cocTaBa
pacTUTEesIbHOCTU U ycjoBua (GopMuUpoBaHUA Topds-
HUKa B IIpefiesiax TyKyJiaHa JluHpe.

2. MaTtepuanbl 1 MEeTOAbDI

BekpoiTeiilt TopdsHuk (paspe3 Ne 554) B Bepx-
Hell yactu 40-mMeTpoBoro oOphiBa TyKyJiaHa Ha JIeBOM
6epery p. Jlunge u uMeeT MOHIHOCTE 5 M. OH HUMeeT
cJieiyioliee cTpoeHue (CBepXy-BHU3):

0-0.4 M — yepHBIe U TEMHO-KOPUYHEBBIE TYMYCO-
Bble OTJIOXKEHMA C pacTUTEJIbHBIM AeTPUTOM U KOopeml-
KaMU COBPeMEHHBIX pacTeHU;

0.4-2 M — TeMHO-KOPUYHEBBHIHI MOXOBO-OCOKO-
BHIII CJ1a00pa3JIOKUBLINICA TOPP C BKIIIOUEHUAMU
octaTkoB Buja Ericales, BeTBel 1 CTBOJIOB ApEBECHON
PacTUTEJIBHOCTH;

© ABrop(s1) 2024. DTa paboTa pacnpocTpaHsi-
eTcs o MexIyHapoJHo! jiutieH3uel Creative
Commons Attribution-NonCommercial 4.0.
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2-3 M — TeMHO-KOpHUYHEBbIII MOXOBO-OCOKOBBII
pasnoxusuniicsa Topd ¢ ocratkamu Buja Ericales.

3-45(55) M TeMHO-KOpUYHEBasl oOrjieeHHas
cylech IbljieBaTas, Mep3Jjas.

PaguoyrneponHoe pAaThpoBaHue Tpex o0pas-
IOB BBIIIOJIHEHO METOAOM XWAKOCTHOM CLUHTUJLIA-
UM Ha cHekTpoMeTpe-paguoMerpe Quantulus 1220
B Jlabopatopuu o6uieii reokpuosiorun HHCTUTyTa
Mep3sioToBefeHuss Cubupckoro orfesienusa PAH (r.
AxyTCK).

Jna oryioxkeHuil TOpdAHUKA BHINOJHEH Naju-
HOJIOTMYECKUIl aHajlu3 C HHTepBajioM oTbopa mpob
yepe3 40-50 cm (8 npob). O6paznsl ob6pabaThiBagIu IO
Merony B.II. I'puuyka (I'puuyk u 3akymHckas, 1948)
C Tpoledypol aleTojid3a Ha 3aBeplialolieM 3Tarle.
3aTeM oOpasnbl MCCIeJOBAJINCh I0J MHUKPOCKOIOM C
400-kpaTHBIM yBeJiMueHHeM. JluarpaMMbl IpPOLIEHT-
HOT'O COAep’KaHWA IBLIbIB U KOHLEHTPAIUX IbLIbLEI
MOCTPOEHB C TMoMoInblo mporpammsel Tilia_2.0.41
(Grimm, 2004). Ha nuarpamMe npolieHTHbIe 3HaUeHUs
BCeX TaKCOHOB PacCUYMUTHIBAJIN B COOTHOILIEHNUU ApeBec-
Has NbUIbLIa + HeJpeBecHas neuiblia (AP + NAP).

3. Pe3ynbTarthbl

PaaguoyrneponHsle OaThl MOJIy4eHBl OJIA Tpex
obpasuos ¢ rayousn 0.5, 1.5 u 3 meTpoB, 4TO COOT-
BercTByer garam MPI-255 — 4860+ 260, MPI-235 -
5650+140 u MPI-224 — 12040+490 kaneHAapHBIX
JleT Has3ag.

XapakTepucTUKa NaJWHO30H paspe3a Topds-
Huka Ne 554, tykynaHn Jlunge (puc. 1).

1 - cynecp serkas neuieBaras, 2 — topd, 3 -
TYMyCOBBle OTJIOXXKEHUA, 4 — KOpelIKHu COBPeMeHHBIX
pacTeHuil, 5 — BETKHU U CTBOJIB JepeBbeB, 6 — OCTaTKU

Hepeesa u kycTapHuku (AP)

Ericales, 7 — orneeHue, 8 —MEp3Jible OTJIOXKEHUA * AP —
JIpeBecHas nbUIblla, NAP — HefipeBecHasi MbLIbIIA.

[ManmuHo3oHa PZI (4-2.8 M) xapaktepusyercs
novmuHupoBanueM NPA (mo 70.7%). Cpeau Hux Impe-
obnanmator Poaceae (26.5-51.7%), Cyperaceae (o 13.6
%) u Artemisia (00 12.6%). AP cocmasstaem 23.9-44.9%
¢ npeobraganviem Betula sec. Nanae (16.8-39.6 %). B
HeOOJIBIIIOM KOJIMYEeCTBe OTMeYaeTcsl MbLIbIA APYrUX
nepeBbeB: Larix, Alnus v Salix. Criopsl coctaBisAwoT 1.3-
5.5% c npeo6iaganuem Bryidae u Equisetum.

IMTanguHo3oHa PZII (2.8-0.5 m) oTsmuaeTcsa cHU-
xeHueM cogepxanus AP (57.3-79.5%) u noBwillieHrIEM
NAP (18.2-38.9 %) no cpaBHeHUIO C MAJIMHO30HOU PZI.
B mpenesnax nanuHO30HBL PZII BhIAENAIOTCA [BE IOA-
30HHL [lepBas noazoHa (PZIla, 2.8-1.8 M) xapakTepusy-
eTca JoMUHUpoBaHueM Betula sec. Nanae (48.2-61.8%)
u Larix (3.6-3.7%). B crnekTpax NpuUcyTCTBYeT MbLIbIA
Ipyrux aepeBbeB: Pinus s/g Haploxylon, Picea, Alnus u
Salix. NPA coctaBysioT ot 26.7 1o 38.9% c npeoba-
nanueM Poaceae (14.8-16.2%) and Cyperaceae (7.3-
18.4%). Cnopsl cocraBasaioT 1.6-3.8%. OtmeuarTtcs
cniopsl Selaginella rupestris, Polypodiophyta, Sphagnum,
Riccia, Bryidae, Equisetum, Licopodium pungens.

Bropas noazona (PZIIb, 1.8-0.5 m) oTinyaercsA
CHIXeHreM mbUIblel Betula sec. Nanae (13.5-20.5%),
Larix (1.5-1.8%), Cyperaceae (6.3-9.2%) u Poaceae
(5.2-10.1%), a TaxkXxe pe3KUM POCTOM COAepXKaHUsA
Pinus s/g Haploxylon (51.2-55.7 %) u Ericales (0.6-
0.9%) no cpaBHeHmuIo ¢ noj3oHoM PZIla. Kpome Toro, B
3TOI moA30He HabJroAaeTcsl CHUXeHHe pa3HooOpasue
TpaB (ToJibko Artemisia, Rosaceae u Ranunculaceae) u
oTcyTcTBue criop Selaginella rupestris.

Manmuuo3zona PZIII (0.5-0 M) xapaktepusyeTtcs
npeo6iaganueM AP (oo 52.6%) ¢ qOMUHUpPOBaHUEM
meUTbLbl Pinus s/g Haploxylon (0o 20.5%) u Betula
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Puc.1. l'eonoruyeckoe cTpoeHUe U MajMHOJIOTMYecKas AuarpaMma oTJioxeHUl topdsaHuka (paspe3 Ne 554) B untepBase

0-4 M, TykynaH Jlunne (entpanpHas AxyTus)
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sec. Nanae (to 23%). Takoce mHOc0 cnop Spagnum
(00 27.9%). B cmekTpax HPHUCYTCTBYeT MBUIbLA IpPY-
rux JepeBbeB: Larix, Picea, Betula sec. Albae, Alnus u
Salix. NAP cocmassisem 0o 17.7% c mpeobGiagaHueM
Cyperaceae (00 6.6%), Poaceae (0o 5.3%), Rosaceae (do
2.3%) u Ericales (00 2.1%).

4. 06cy>xpeHue U BbIBOAbDI

®opMupoBaHus TOp@sAHUKA, BCKPHITOIO B Ipe-
Jenax ApeBHell AedJIALMOHHON KOTJIOBUHH B I0OTr0-3a-
NaJHOY YacTu TyKyJjaHa JIuHae, Hayajioch, IIPeArnoJio-
KUTEJIbHO, B KOHIIEe MO3JHEro mielcroneHa (Io3aQHUMN
Jpuac) — HayaJjle rojoleHa. B 3To Bpema kiuMaT ObLI
JOCTAaTOYHO CYyXUM M XOJIOAHBIM. OKpy’Karomue JaH[-
madThl UMeJI1 OTHOCUTENIbHO OeJHBIN pacTUTEeJIbHBIN
nokpoB. CorjiacHO MOJIy4eHHBIM JaHHbIM (puc. 1, PZI),
B 3TO BpeMmsA IpeoOJyafanyd JaHAMA(PTH OTKPHITOrO
TUNA, IPEeMMYyIleCTBEHHO, IlecuaHble IIPOCTPAHCTBA
C pa3psKeHHbIM pacTUTEeJIbHBIM INOKPOBOM U Cyxue
YYacTKH XOJIOAHBIX CTellell ¢ JOMUHMPOBaHHEM Kce-
pobuTHBIX coolmectB (Artemisia, Amaranthaceae,
Caryophyllaceae u ap.), Mectammu GbUTH pacmpocTpa-
HeHBHI 3JIJaKOBO-pa3HOTpaBHble Jiyra. K 6oJiee yBiaxHEH-
HBIM y4acTKaM 1 HeOoJIbImUM Ae(JIANNOHHBIM 03epKaM
OBLIO IIPUYpPOYEHO 3apacTaHue pPAeCTOM, OCOKOBBIMH,
BOJHBIMM BHAAMM JIIOTUKOBBIX, OKpYy>Ke€HHEIE KapJiu-
KOBBIMU BuAaMu uUB U Gepe3. MecTtamu ObLIN pa3BUTHI
JIMCTBEHHUYHBIE peJIKOJIeChs U epHUKOBBIE 3apOCiId U3
KapJIMKOBBIX BUAOB Oepe3 1 0JIbXOBHUKA.

Ha mpoTsxeHun mnepBoil IIOJIOBUHBEL [0JIO-
I[eHa MPOMCXOAUT yBeJMYeHUe YBJIaXXHEHUA U CMAT-
4yeHHUs KJMMaTta. PacTuTenbHOCTb, BepoOATHO, ObLiIa
noao0HAa PpeAKOCTOMHBIM JIMCTBEHHUYHBIM JiecaM.
KycrapaukoBble Buibl Oepe3 U OJIbBXOBHUK (popMu-
poBaJil TyHAPOBEIE U JIeCHble cOOOIecTBa, MecTamu
OBLIM pa3BUTHL pa3HOTPABHO-3JIAKOBBlE accoLMaluy U
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o3epa, Oepera KOTOPHIX 3apacTaii pAeCTOBBIMU U OCO-
KoBbIMU (puic. 1, PZIIa). ITo3xe mpouCXOUT CYKIECCU-
OHHAasA CMeHa U B JlaHAmadTe IpeobsaJaiollylo pojb
WrparoT JINCTBEHHUYHBIE Jieca C IIOAPOCTOM KeIpPOBOIO
CTJIaHNKA, KyCTapHUKOBBLIX BUJOB Oepe3 U 0JIbXOBHUKA
(puc. 1, PZIIb).

B nosaneM rosioneHe jJasama@Ts IpuobpeTanT
COBpPeMEHHBIII XapakTep U B PacTUTEJbHOM IIOKpOBe
JOMUHUpYeT  JINCTBEHHUYHO-JIMIIAaHUKOBO-3eJIeHO-
MOIIIHHIN Jiec ¢ moApocToM u3 Pinus pumila, kapauko-
BBIX BUJIOB Oepe3 U oibXoBHUKa (puc. 1, PZIII).
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