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ABSTRACT. Despite the long history of studying the conifers dispersal in the Central Kamchatka
Depression during the Holocene, the understanding of vegetation dynamics in the northern part of the
depression is much weaker due to the lack of palynological sections. Pollen analysis of a peat section
located to the southwestern of Shiveluch volcano allowed an assessment of the “Coniferous Island’s”
expansion dynamics in the northern part of the Central Kamchatka Depression. According to the data
obtained, the expansion of larch forests in this area began about 700 cal. yrs. BP, i.e. 100-150 yrs. later
than in the southern part of the depression. Spruce, which replaces larch during succession, began to
spread here about 400 cal. yrs. BP, as in the rest of the depression.
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1. Introduction

The question of Holocene vegetation changes
in Kamchatka, especially in the Central Kamchatka
Depression (CKD), has long been of interest to research-
ers (Braitseva et al., 1968; Skiba, 1975; Khotinsky, 1977,
etc.). Due to the more favourable climatic conditions of
the CKD compared to the coastal areas of the Peninsula,
a so-called “Coniferous Island” with forests of larch
(Larix gmelinii (Rupr.) Kuzen.) and spruce (Picea jezoen-
sis (Siebold & Zucc.) Carriere) spread in the depression.
The restoration and expansion of these coniferous for-
ests after their almost complete disappearance during
the Late Pleistocene glaciation is of particular interest
to researchers (Braitseva et al., 1968). It is considered
that during glaciations, biological refugia supported
populations of larch and spruce in the CKD (Braitseva
et al., 1968), and during interglacial periods, including
the Holocene, they could expand. Throughout most of
the Holocene, deciduous species dominated the forest
composition of the CKD, but after 1700 cal. yrs. BP
there was a gradual expansion of larch and spruce for-
ests (Dirksen et al., 2013).

The northern part of the CKD is less studied due
to difficulties in finding good sections for pollen analy-
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sis. The aim of our work was to study changes in pollen
concentration of conifers in the sediments of a peat core
located to the south-west of Shiveluch volcano, in order
to assess the dynamics of the boundaries of the Conifer
Island in the northern part of the CKD. The study will
help to clarify the Late Holocene history of vegetation
change in this area.

2. Materials and methods

The core Kich is located 17 km north-east of
the village Kluchi in a long depression between the
Shiveluch and Kharchinsky volcanoes. From the south,
the depression is blocked by a moraine of a glacier that
advanced from the slope of Shiveluch volcano in the
CKD during the last glaciation (Zelenin et al., 2023).
The depression is drained by the Kich River, from which
the core takes its name. The core shows peaty loam
(5.15-5.03 m) and peat (5.03-0.15 m) with numerous
layers of ash. Based on tephrochronological and radio-
carbon dating, these sediments were accumulating over
a period of about 3000 years, corresponding to an aver-
age accumulation rate of about 0.14 cm/year.

Samples for pollen analysis were prepared

E-mail address: eomukhametshina@gmail.com (E.O. Mukhametshina)

Received: June 07, 2024; Accepted: July 08, 2024;
Available online: August 26, 2024

© Author(s) 2024. This work is distributed
under the Creative Commons Attribution- BY NG

NonCommercial 4.0 International License.


https://www.doi.org/10.31951/2658-3518-2024-A-4-522
mailto:eomukhametshina@gmail.com

Mukhametshina E.O., Shchekleina M.D. / Limnology and Freshwater Biology 2024 (4): 522-527

SI: «The 6th International Conference
Paleolimnology of Northern Eurasia»

according to the separation technique of V.P. Grichuk
(Grichuk and Zaklinskaya, 1948) using HPS-W heavy
liquid. Acetolysis was performed with propionic anhy-
dride (Mazei and Novenko, 2021). When calculating
the percentages of pollen taxa, the sum of pollen from
terrestrial plants was taken as the base. A tablet con-
taining a known number of Lycopodium spores was
added to each sample to determine the concentration
of pollen in the sediments (Stockmarr, 1971) and to
calculate pollen accumulation rates (PAR).

3. Results and Discussion

Pollen analysis of peaty loam and peat from the
Kich core showed that the larch pollen content was
very low up to 700 cal. yrs. BP. (<1%), and after that it
increased, reaching 0.3-3.5%. The low content of larch
pollen in sediments is primarily connected to poor pres-
ervation during fossilization; therefore, such increase
in the proportion of Larix pollen reflects the expansion
of the larch forests.

Percentage of spruce pollen increases after
400 cal. yrs. BP from less than 2.7% to 2.4-6.1%. The
proportion of larch and then spruce pollen in the pollen
assemblages increases due to successional changes that
are currently developing in normally drained habitats
of Central Kamchatka (Neshataeva, 2009).

Pollen concentration is determined for each spe-
cies individually and does not depend on the amount
of other taxa pollen in the same sample, which makes
it possible to trace changes across the section even for
plants with low pollen productivity (Borisova, 2011).
The pollen concentrations of conifers pollen in the stud-
ied sediments as well as proportion in pollen assem-
blages remain low throughout the section. However,
while the proportions of Larix and Picea pollen increase
in the upper part of the core, the concentration of
spruce pollen remains virtually unchanged throughout
the study period, and the concentration of larch pollen
even decreases. These changes in concentrations are
explained by a natural decrease in peat density in the
upper part of the section.

To avoid the influence of this “increase” in
the sediment accumulation rate over time, the pol-
len accumulation rates (PAR) can be calculated. This
technique takes into account changes in the sedi-
mentation rate (Borisova, 2011). The PAR values for
larch are high between 2250-1650 cal. yrs. BP., then
decreased and increased again after 700 cal. yrs. BP.
The PAR values for spruce remained relatively low
until 400 cal. yrs. BP. and then increased. Thus, the
amount of pollen from these coniferous trees deposited
on the soil surface increased after 700 cal. yrs. BP. This
likely reflects both a rise in their pollen production and
their expanding presence in local forest communities
due to more favourable climatic conditions.

Analysis of published data on the Holocene
vegetation and climate history of Kamchatka indi-
cates that landscape and climate changes occurred
asynchronously across the peninsula (Dirksen et al.,
2013). Studies of sections in the southern CKD show
the presence of coniferous pollen in sediments through-
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out the Holocene, with a significant increase after
840 cal. yrs. BP (Braitseva et al., 1968; Dirksen et al.,
2013). The Coniferous Island in the southern part of the
depression reached its maximum extent around 450-
320 cal. yrs. BP (Dirksen et al., 2013).

Our data suggest that larch forests in the north-
ern CKD began to spread about 100-150 years later
than in the southern parts of the depression. This may
indicate that larch refugia were primarily located in
the south, leading to an earlier spread of larch forests
there once favourable conditions emerged. Meanwhile,
spruce, which succeeds larch, began to expand its range
across the entire Central Kamchatka Depression after
400 cal. yrs. BP.

4. Conclusions

Thus, our study confirms the expansion of the
Conifer Island in the CKD at the end of the Holocene,
which occurred about 100-150 years later in the north
of the depression than in the south. This difference may
be explained by the more southerly location of glacial
conifer refugia.

Acknowledgements

The Authors express their gratitude to O.K.
Borisova for her valuable comments and guidance at
all stages of work, as well as to A.L. Zakharov and D.D.
Vorontsov for their assistance in collecting field data.

Field work was carried out with the support of
the Megagrant “Palaeoecological reconstructions as the
key to understanding past, current, and future climate
and environmental changes in Russia” (agreement
no. 075-15-2021-599, August 6, 2021). Laboratory
work was made with support of the Russian Science
Foundation grant no. 21-77-10102. Palynological stud-
ies were carried out within the framework of the state
assignment to the Institute of Geography of the Russian
Academy of Sciences (FMWS-2024-0005).

Conflict of interest

The authors declare no conflicts of interest.

References

Borisova O.K. 2011. Interpretation of palynological data
with the concentration and pollen accumulation rate. In:
Problems of modern palynology. Materials of the XIII Russian
palynological conference with international participation, pp.
85-89.

Braitseva O.A., Melekescev 1.V., Evteeva I.S. et al.
1968. Stratigraphy of Quaternary deposits and glaciation of
Kamchatka. Moscow: Nauka. (In Russian)

Dirksen V., Dirksen O., Diekmann B. 2013. Holocene veg-
etation dynamics and climate change in Kamchatka Peninsula,
Russian Far East. Review of Palaeobotany and Palynology.
190: 48-65. DOI: 10.1016/j.revpalbo.2012.11.010

Grichuk V.P., Zaklinskaya E.D. 1948. Analysis of fossil
pollen and spores and its application to paleogeography.
Moscow: OGIZ, GEOGRAFGIZ. (In Russian)

Khotinsky N.A. 1977. Holocene of Northern Eurasia:



https://www.doi.org/10.1016/j.revpalbo.2012.11.010

SI: «The 6th International Conference
Mukhametshina E.O., Shchekleina M.D. / Limnology and Freshwater Biology 2024 (4): 522-527 Paleolimnology of Northern Eurasia»

experience of transcontinental correlation of stages of devel-
opment of vegetation and climate. Moscow.: Nauka. (In
Russian)

Mazei N.G., Novenko E.Yu. 2021. The use of propionic
anhydride in the sample preparation for pollen analysis.
Nature Conservation Research. Zapovednaya nauka. 6(3):
110-112. DOI: 10.24189/nc¢r.2021.036

Neshataeva V.YU. 2009. Vegetation of the Kamchatka
Peninsula. Moscow: KMK. (In Russian)

Skiba L.A. 1975. History of the development of vegeta-
tion in Kamchatka in the late Cenozoic. Moscow: Nauka. (In
Russian)

Stockmarr J. 1971. Tablets with spores used in absolute
pollen analysis. Pollen et spores. 13: 614-621.

Zelenin E., Gurinov A., Garipova S., Zakharov A. 2023.
Geomorphology of the Central Kamchatka Depression, the
Kamchatka Peninsula, NE Pacific. Journal of Maps. 19(1):
2252006. DOI: 10.1080/17445647.2023.2252006

524


https://www.doi.org/10.24189/ncr.2021.036
https://www.doi.org/10.1080/17445647.2023.2252006

Limnology and Freshwater Biology 2024 (4): 522-527 DOI:10.31951/2658-3518-2024-A-4-522

Cney. abinyck: «6-s1 mexdyHapoOHasi KOHhepeHUusi
lManeonumHonozausi CeeepHol Espasuu»

K Bonpocy o pacluMpeHuH «<XBOMHOro
ocTpoBa» Ha ceBepe LlenTpanbHomn
KamuaTcKoM AenpeccHM B roroueHe

MyxametmuHa E.O.52* Illeknenna M. .3

KpaTtkoe coobuienune

LIMNOLOGY
FRESHWATER
BIOLOGY

M

THHucmumym ceoepaguu, Poccutickan akademua Hayk, Mockea, CmapomoHemHslii nepeysiok, 29, cmp. 4, 119017, Poccua
2Teonoeuteckuti uHcmumym PAH, Mockaa, ITviceadckuii nep, 7, cmp.1, 119017, Poccua
SMuHepaoeuyeckuii My3seti um. A.E. @epcmarna PAH, Mockaa, JleHuHckuii npocnekm, 18, kopn. 2, 119071, Poccusa

AHHOTALIUA. HecMOTpsA Ha MHOTOJIETHIOI0 MCTOPUIO M3y4YeHUs paclpoCTpaHEeHHs XBOMHBIX IOPOJ
nepeBbeB B LleHTpanbHOl KamuaTckoli Aenpeccuu B rojiolieHe, U3y4YeHHOCTbh AVHAMUKU PacTUTeJIb-
HOCTU B CEBEPHOI YacTU Jellpeccuy 3HauuTeJIbHO cjiabee 13-3a OTCYTCTBUA pa3pe3oB, NOAXOAAMINX
JJ1 TaJIMHOJIOTMYECKOTo rccilefoBaHuA. CIOpOBO-IBIIBIEBOM aHAN3 pa3pe3a TOp(AHMKA, paciosio-
XKEHHOTO0 y [0ro-3alagHoro MogHOXUA ByJikaHa [llnBestyd, MO3BOJIMII OLEHUTh JUHAMUKY pacHIpeHNs
«XBOIMHOI'O OCTPOBa» B ceBepHOU yacTu LlenTpasnpHoli Kamuatckoii Aenpeccuni. CorjiacHO NOJIy4eHHBIM
JaHHBIM, 3KCIIAHCHA JIMCTBEHHUYHUKOB B 3TOM pavioHe Havasach nmpumepHo 700 kajt. Jj. H., uto Ha 100-
150 jieT mo3xe, YeM B I0XKHOU 4yacTu Jenpeccuu. Ejib, B Xoe cyKIileccur CMeH:AIN[as JIMCTBEHHUITY B
KayecTBe OCHOBHOU JiecOOOpa3yIollel MOpPO/Ibl, CTajla PaclpOCTPaHAThCA 34ech okoio 400 kas. 1. H.,

KaK ¥ B OCTAJIPHOM YaCTH Jernpeccumu.
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1. BBeaenue

Bompoc rosiorneHoBOro u3aMeHeHUs pacTUTeIbHO-
ctu KamuaTku, B 9acTHoCcTH LeHTpanbHOIN KamMuaTckoin
nenpeccun (masiee — LIK/T), naBHO UHTepecyeT ucclie-
nosareneii (BpatineBa u aAp., 1968; Ckuba, 1975;
XotuHckuli, 1977 u ap.). Biarogaps 6osiee 6yaronpu-
ATHBIM KJIMMaTudeckuM ycyousaMm ILK/[ B cpaBHeHUU
¢ npubpexHBIMU pailoHaMU IOJIyOCTpOBa B JHUIIE
Jelpeccuy pacHoJIoXeH TaK Ha3bIBAaeMBIU «XBOWHBIN
OCTPOB» U3 JIECOB C yYacTHeM JIMCTBeHHUIbl ['MesnnHa
(Larix gmelinii (Rupr.) Kuzen.) u enu asHckoil (Picea
jezoensis (Siebold & Zucc.) Carriére). Oco6oe BHIUMaHUE
rccijiefjoBaTesiell NMpUBJEKaeT BOCCTAHOBJIEHUE U 3KC-
MaHCKA 3TUX XBOMHBIX JIECOB IIOCJIE UX IOYTHU IIOJIHOTO
HCYE3HOBEHHUs BO BpeMsA IMO3QHEIIeICTOI[eHOBOIo
oneneHenus (BpatinieBa u Ap., 1968). Cunraercs, 4To
BO BpeMs oJiefleHeHU HOMyJIALUY XBOMHBIX JepeBheB
COXpaHsIMCh B HeOompmux pedyruymax B LK/
(BpaiinieBa u np., 1968), a B MexJie JHUKOBBIE 3TAIIbI,
B TOM 4YKcJie B roJIOIleHe, UX apeaJibl BOCCTaHaBJIMBa-
JICh U pacminpsinch. Ha npoTsxeHuu 6oJiblieli yacTu
rojioljeHa B cocraBe JiecoB B LK/l rocnoactBoBaju

*ABTOp [JIsA IEPENICKH.

JIMCTBEHHHBIe opoArl, HO nocJie 1700 kaJi. JI. H. Ipouc-
XoAuJIa MOCTeNeHHasA SKCIAHCUA JIMCTBEHHUYHUKOB U
eapHukoB (Dirksen et al., 2013).

Cesepnasa uyacte LK/l oTHocuTesnbHO cJj1abo
M3y4YeHa C TOYKHU 3PEHUsA M3MEHEHHUs COCTaBa pacTu-
TeJIbHOCTU B TeueHUe TroJiolleHa H3-3a TPyAHOCTeH ¢
MIOMCKOM MOAXOAAIIMX AJIs CIOPOBO-IBLIBIIEBOIO aHa-
Jiu3a paspe3osB. llenbio Hamieli paGoTHl OBLJIO IpoOCIIe-
JUTh U3MeHEeHUs colep>KaHu IBLIbIBI XBOMHBIX IOPOJ
JIepPEBbEB B OTJIOKEHUAX TOPPAHUKA, PACIOJIOKEHHOTO
y 0ro-3anajgHoro NoAHOXWsA ByJskaHa Illusesnyd, s
OIleHK! [OWHAMWKHA TPAHUI] «XBOMHOTO OCTPOBa» B
ceBepHoll yactu LIK]J[. [IpoBeneHHBIe HCCIIeOBaHUA
MO3BOJIAIOT YTOYHUTH ITO3AHETOJIOIIEHOBYI0 HCTOPUIO
HM3MeHeHHUI pacTUTeJIbHOCTU B 3TOM palioHe.

2. MaTtepuanbl 1 MeTOAbI

CkBaxuHa Kuu Oputa 3asoxena B 17 KM K ceBe-
PO-BOCTOKY OT moc. Kittoun B yIIMHEHHON MeXTOpHOMN
BlIaJiuHe Mexay ByJikaHamu ITuBenyy u XapuuHCKUIL.
C rora BnaguHa IleperopoXkeHa X0JIMHCTO-3allaINHHON
MOpEeHO! Jie[HUKa, BBIIBUTABIIErocsi CO CKJIOHA BYJI-

Anpec e-mail: eomukhametshina@gmail.com (E.O. MyxameTInHa)
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kaHa [lusenyu B LIK/l Bo BpeMs mocjieqHero oJefe-
HeHUA (Zelenin et al.,, 2023). BnaguHa JpeHUpyeTCA
pekoii Kuu, mo KOTOpOIl CKBaXXWHa IMOJIyYuJia CBOe
Ha3BaHUe. B kepHe BCKpHIBAIOTCA OTOP(POBAHHBIN CYT-
nuHoK (5,15-5,03 m) u Topd (5,03-0,15 M) ¢ MHOrOUHUC-
JIEHHBIMU NTpOcJIosaMU MerioB. Ha ocHoBe TedpoxpoHo-
JIOTUYECKOT'o U paguoyTJIEPOJHOIO aHAIM30B Y1aJI0Ch
YCTaHOBUTB, UTO 3TU 0CaJIKU 06pa30BaIMCh NpUbIN3N-
TesibHO B TedyeHue 3000 JieT, 4TO COOTBETCTBYET cpen-
Hel CKOPOCTHU HakoruleHus okoso 0,14 cm/rof.
[ToaroroBka 0o6pa3i[0B Ha MBUIBIEBOM aHAJN3
NpoBeJ/ieHa M0 cenapauroHHoU MeTofuke B.I1. I'puuyka
(I'puuyk u 3akymHckas, 1948) ¢ ucnoJyib30BaHUEM TsIXKe-
Jot xuakoctu I'TIC-B. AnleTo13 npoBOAWIICA C IPOIU-
oHOBBIM aHruapuaomMm (Maszeit u Hosenko, 2021). [Ipu
pacueTe NPOLIEHTHHIX COOTHONIEHUI MBLIbI[EBBIX TAKCO-
HOB 3a 6a30Byl0 CyMMy NpPUHHUMAaJach CyMMa MBLIbLIBI
Ha3eMHBIX pacTeHUN. B kaxnapiii obpasen 6pUI0 H06aB-
JIEHO II0 OJIHOM TabJIeTKe C M3BECTHHIM KOJIMYeCTBOM
cnop Lycopodium pansa omnpefesieHUsA KOHIEHTPALUHU
MBLIBLBI B ocagkax (Stockmarr, 1971) u ana nociieny-
IOIIEero pacueTa yeJbHbIX CKOPOCTelN aKKyMYyJIALNN.

3. Pe3ynabTatbl M 06Ccy)xpeHue

CrnopoBO-IIBUIBLIEBON  aHAIU3 OTOP(POBAHHOTO
cyriMHKa U Topda u3 ckBaxuHbl Kuu mokaszaj, 4To
cofiepkaHUe MBI JINCTBEHHUIIB OCTaBaIoCh OYeHb
Hu3kuM J10 700 kaJt. . H. (<1%), mocje 4yero HeMHOT'O
yBesnmuuniioch, gocruras 0,3-3,5%. Kak n3BecTHO, HU3-
Koe cofepXaHHe TMbUIbIBI JIMCTBEHHUIBI B OcCaJKax
CBSI3aHO B IEpPBYI0 ouepedb C ee IJIOXOH COXpaHHO-
cThi0 Ipu doccunsanuy, Mo3TOMYy AaXe TaKoil pocT
Joau MbUTbIbl Larix yka3plBaeT Ha YyBeJIMUeHHe ee
POJIU B COCTaBe JIECOB B IIpoIlecce paclIupeHUs apeasia
JINCTBEHHUIIBL.

CopepxaHus TMBUIBIEI €M JeMOHCTpUpYeT
HeboubiIolN pocT nociie 400 kau. Jj1. H. Eciu go atoro
BpeMeHU ee J0JiA He MpeBbimaia 2,7%, To mocjae oHa
Bo3pocia mo 2,4-6,1%. YBennueHue [OOJM MBUIBIEL
JIMCTBEHHMI[Bl, @ 3aT€EM U eJld B CIOPOBO-IBLIbLIEBBIX
CIIeKTPaX MOXHO OOBSACHUTH CYyKIIECCMOHHBIMU H3Me-
HEHUSIMU, KOTOpble Pa3BUBAIOTCA U B HACTOsAL[ee BpeMsi
Ha HOPMAaJIbHO [PEeHHUPOBAHHBIX MeCTOOOHUTAHUAX
HenTpanbHoii KamuaTku (HemaTaesa, 2009).

KonreHTpanus neUIbLbl ONpefesisieTcs s Kax-
J0ro TaKCOHA MHAVBUYaJIbHO U HE 3aBUCUT OT KOJILYe-
CTBa MBLUIBIEI APYTUX TAaKCOHOB B TOM e oOpaslie, 4TO
JaeT BO3MOXHOCTb IIPOCJIeUTh U3MeHEeHU 10 pa3pe3y
Jaxe OJA pacTeHU, IPOAYLUPYIOIINX MaJio MbLIbIIBI
(bopucosa, 2011). Kak u goA B CIIOPOBO-TIBLIBIIEBBIX
CIIeKTpax, KOHIEHTpalul NbUIbLEI XBOMHBIX JepeBbeB
B UCCJIeIyeMBIX 0CaJiKaX OCTAalTCsA HU3KMMH Ha Ipo-
TsDKeHUU Bcero paspesa. OHaKo, B TO BpeMs Kak Ipo-
LIeHTHbIe coflepXXaHUsA NMbUIBIEL Larix u Picea B BepxHeil
YacTU KepHa BO3PacTaloT, KOHLEHTPpays MbLUIbIBI eIl
3a Bech MccJieJOBaHHBIN MTepro/] MpakTU4ecKyu He U3Me-
HseTcsl, a KOHLIeHTpauus MbUIbIb JIMCTBEHHUI[B JaXe
CHIXXaeTcs. DTU U3MeHeHUsl KOHILIeHTpaluil oO0bsACH:A-
I0TCSl 3aKOHOMEPHBIM CHIXeHHEeM ILJIOTHOCTU Topda B
BEpXHeN yacTu paspesa.

Jl1s Toro, 4ToOb M36€eXaTh BJIMAHUA 3TOI'0 BUIU-
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MOT'O «yBeJINUeHNUA» CKOPOCTH HaKOIIJIEHU OTJIOXKEeHUN
BO BpeMeHH, HeoOXOOUMO IIPOBECTH MOACYeT yJesb-
HBIX ckopocTeil akkymyJsanuu (YCA) mbUIbLBI, KOTO-
PBII yIMTEIBaeT M3MeHeHHUsA CKOPOCTH OCaJKOHAaKOILIe-
HUA Ha KaxAoM 3Tale (popMHPOBaHUA HCCIIeNyeMON
tosnuu (bopucosa, 2011). AHanu3 rpaduxkoB YCA A
JINCTBEHHMUIIBI U €JI1 IIOKa3bIBAeT, YTO NPOAYKTHUBHOCTD
JIMICTBEHHMUIBI ObLJIa CPaBHUTEJIBHO BEICOKOM 2250-1650
KaJj. JI. H., 3aTeM CHU3MWJIACh U CHOBA BO3pOCJia OKOJIO
700 kan. n. H. YCA ObUIBIBE €I OCTaBaJICh OTHO-
CHATEJIBHO HU3KWMU BIUIOTH A0 400 Kaj. J1. H., mocje
4ero Bo3pocu. TakuM o0pa3oM, NOCTYIJIEHNE IIBLJIbIIBI
JTHUX XBOUHBIX JepeBbeB Ha IOBEPXHOCThb MIOYBHI JIeil-
CTBUTEJIPHO yBeJIMUWIoch nocisie 700 kaj. Ji. H., 4TO,
BEpOATHO, OTpaxkaeT KakK yBeJMYeHHe WX IBUIbIIeBON
IIPOAYKTUBHOCTH, TaK U POCT JOJIU B MECTHBIX JIECHBIX
coo01ecTBax IpyU HaCTyIlJIeHUHU OoJiee 6J1aronpuUATHBIX
KJIMMaTHU4YeCKUX YCJIOBUI.

Ananu3 ony0JIMKOBaHHBIX AAaHHBIX, MOCBAIEH-
HBIX T'OJIOLIEHOBOM HCTOPUH PaCTUTEJIbBHOCTU U KJIU-
MaTta Kamuarky, nmokasas, 4TO JaHAmMa(THO-KJIMMa-
THYeCKHe N3MeHEeHUs NMPOMCXOAWJIU B Pa3HBIX YacTAX
mojiyocTpoBa He ofgHoBpeMmeHHO (Dirksen et al.,2013).
HccrnenoBanue paspe3oB Ha lore LK/l mokasbIBaioT
IIPUCYTCTBUE MBUIBIBEI XBOMHBIX NOPOA B OcCajKax Ha
IIPOTSDKEHUU BCEro rojiolieHa M 3aMeTHOe yBeJIM4eHue
ee cogepxaHuii nmocse 840 kas. . H. (Bpatinesa u ap.,
1968; Dirksen et al., 2013). CBoero MakcHMaJbHOIO
pacnpocTpaHeHUs «XBOMHBIM OcCTpoB» Ha tore LK
noctur oxoJio 450-320 xai j1. H. (Dirksen et al.,2013).

CorjlacHo HalmlMM JAaHHBIM, Ha cesepe LK
JIUCTBEHHWYHUKNU Hayajid paclpoCTpPaHATbCA IIpH-
MepHO Ha 100-150 ser mo3sxe, yeM B IOXKHBIX YacTAX
Jenpeccud. Bo3aMoXxHO, 3TO MoXXeT OBITh CBUAETEsIb-
CTBOM TOrO, 4YTO pedyrhuyMbl JIMCTBEHHMIIBl pacIo-
Jlarajauch B OCHOBHOM B I0XHOW 4acTH Jellpeccuu, U
[I03TOMY IIpYU HACTYIJIEHUU 6JIaroNpUATHBIX yCJIOBUH
pacrpocTpaHeHNe JMCTBeHHWYHUKOB Ha lore Jernpec-
cyy Hayvasioch paHblie. [Ipu 3ToM eJib, B X0Je CyKIiec-
CHY CMEeHAIoIAsA JIMCTBEHHUIy B KadecTBe JiecooOpa-
3ylolllell TOPo/ibl, CTajla paclMpATh CBOH apeas mocje
400 kaJ. 1. H. Ha BceM IpoctpaHcTBe LK.

4. 3aKknioueHue

Takum o6pa3oM, Halle uKccjefoBaHHe IIOJ-
TBepXJaeT 3aMeTHOe pacIiipeHne «XBOMHOI0 OCTPOBa»
B LIK/l B KOHIle roJiolleHa, KOTOpoe MPOMCXOAUJIO Ha
ceBepe Jenpeccuu npubiausutesbHo Ha 100-150 jer
[o3xe, 4eM Ha lore. BoaMoxHo, aTa pa3Huija 00bsAc-
HsAeTcA 6oJiee I0XXHBIM pacloJIoXKeHNeM TIJIANUaJIbHBIX
pedyruymMoB XBOWHBIX TOPOI.
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