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Summary

The aim of the study was to establish the period of accumulation of peatland with ice wedges near Vorkuta town based
on series of calibrated radiocarbon dates, to anchor in time the isotope-oxygen curve of syngenetic ice wedge from peat-
land and to reconstruct the mean January air temperature for the appropriate Holocene period. Analysis of a series of
U4C dates showed that peatland near Vorkuta was actively formed between 10.5 and 6 cal. ka BP. Winter conditions in
the Vorkuta area were quite severe, that favored to frost cracking of the peatland and syngenetic growth of ice wedges
within the drier sites and peat-soil wedges within the watered sites. Ice wedge growth was the most active within the
Greenlandian Stage of Holocene, between 10,5 and 9,7 cal. ka BP, the reconstructed mean January air temperature for
this period varied between —23 and —25 °C; currently, such temperatures are recorded only during the coldest winters.
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B6nu3m r. BopkyTa npouecchbl 3abonaunBaHusi U 06pa3oBaHuA Topda Hayanncb B NMEPBOW MONOBUHE
rpeHnaHfcKoro nepuopa ronoueHa — okono 11-10 Tbic. Kanub. neT Ha3ag. 3aBepwnnocb GopmMupoBaHue
TopdsiHMKa 3-2 TbIC. Kanub. neT Ha3ag. Bpema akTMBHOro popmmnpoBaHns B TOPPAHNKE CUHTEHETUYECKNX
MOBTOPHO-XUIbHbIX JIbAOB NPUXOAUTCA Ha nepuog mexay 10,5 n 9,7 Toic. Kanub. NeT Has3ag, Korga cpea-

HeAHBapCKaA TemnepaTypa Bo3dyxa BapbupoBana mexay —23 n —25 °C.

BBenenne

losouien — Hanbosee aeTaaTbHO MCCIIETOBaHHbBIN
reojiornueckuit mepuos. Ero uctopust BocctaHoBe-
Ha Ha OCHOBE MHOXECTBA reOKPUOJIOTMUECKUX, T€0-
MOPGOJOTMUECKUX, KIMMATUIECKUX, OMOTUUECKUX U
apxeojiornueckux gaHHbIX. B 2018 r. Komuccueit mo
YETBEPTUYHOI CTpaTurpauu MPUHSTO TPEXUIEHHOE
NIeJIEHUEe TOJIOLEHA: TpeHIaHACKU riepuon (ot ~11,7
1o ~8,2 ThIC. KaJnO. JIeT Ha3aJ — JI.H.), CEBEPOrPUII-
nuaHcKuii nepuof (ot ~8,2 1o ~4,2 ThiC. KanauoO. J.H.)

U Merxanaickuii nepuon (ot ~4,2 ThiC. Kaauo. J.H.
1o coBpeMeHHOocTH). Hauano kaxmoro neprona, Kak
MPaBUJIO, COBMAIAET C 3aMETHBIMU KJIMMaTUIeCKIMU
COOBITUSIMM IJTOOAJIBHOTO MaciuTaba [1, 2].
OCHOBHOI MapKep epeHAaHOCK020 nepuooa B Je-
HuKoBoM KepHe NGRIP2 — pe3kuii caBUr 3HaueHUt
JeiTepueBoro aKclecca d,, . B CTOpPOHY 00j1ee HU3KUX
3HAYECHUM, YTO OTPAXKAET IIEPECTPONKY peXkuruMa 1cC-
napeHust B UICTOYHNKe (popMupoBaHus ocankos. Ce-
8epoepUNNUAHCKULL hepuod, Ha3BaHHBIN I10 JIEMTHUKO-
Bomy KepHy NGRIP1, otmMedeH 1mo 4€TkomMy cUrHamy
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IIOXOJIOMAHUSA KIIMMaTa («KIMMaTUIECKOe COOBITIE
8,2 TBIC. JIET Ha3a/l» ), KOTOPOE TTOCIIEAOBAIIO 3a TIepHO-
JIOM TIOBBIIIICHUSI TEMITEPATyp, OTMEUYaeMbIM B HaYaJIe
ToJIOlIeHa B TeUCHME TPEHJIaHICKOTO mepuona. Mee-
Xxanatickuil nepuod (Ha3BaH 110 UMEHH CEBEPO-BOCTOU-
Horo mTata Mamun — Merxanast, Tae o KajJbLUTy
CcIIeJieoTeM B Iierepe MamMilyX ObLIN MOJIyIeHBI M30-
TOITHO-KMCJIOPOIHBIE TTPpO(MIIN), HIKHSIS TPaHMUIIA
KOTOPOTI'0O TaKxKe 0003HAYaeTCsI KaK «COOBITHE 4,2 THIC.
JICT Ha3aly», XapaKTepr3yeTcs CYIIIeCTBEHHOI peopra-
HU3alMel OKeaHM4ecKoil 1 aTMoc(epHO TUPKYJISI-
LIWH, B pe3y/IbTaTe Yer0 B CPEIHMX 1 HU3KMX IITPOTaX
MIPOMCXOIMJ OBICTPHII IIEPEXOI, K STI0XE 3aCYIILIABOIO
KJIMMaTa, a B BEICOKUX ImpoTax CeBepHOro moJjyIia-
pust 3a(bUKCUPOBAHBI HEOIIISIIAIbHBIE YCIIOBHS 1 3a-
METHBIE TTOABIKKHI JISTHUKOB [2].

B ApkTrke oKOHYaHME XOJIOMHOTO IIepHOoaa O3 -
HEero apyaca M Iepexol K TOJIOLIEHY XOPOIIO IIpocye-
>KMBAIOTCS 10 HA3eMHBIM 1 MOPCKHUM IIajie0apXruBaM
MOBBIIICHUEM JIETHUX TEMIIEpaTyp BO3oyXa B Pe3yib-
TaTe 3aMETHOTO YCWJICHMSI COTHEYHON MHCOJISILNMA [3].
B pesynprare nmporcxoomiy aKTUBHOE IIPOTaNBaHMIE
C TTOBEPXHOCTH CHJILHONBINCTBIX OTIOKEHUM 1 IO~
3eMHBIX JIBIOB, 3200JIAYMBAHNE W aKKyMYJISIIIUS TOP-
(bsTHUKOB, a TakKXe pacIpOCTpaHEeHHE APEBECHOM
PacTUTEIHPHOCTH Ha TEPPUTOPHUIO 30HBI TYHIPHI. Psin
HCCIeNOBaHMIA TTOKA3aJl, YTO Ha CeBepO-BoCTOKe EBpo-
neiickoit yactu Poccuu ieTHHE TeMITepaTyphl BO3Myxa
B paHHeM TojionieHe (Mexmy 11 1 9 ThIC. 1.H.) ObUIH B
cpenHeM Ha 2 °C Bblle COBpeMeHHBIX [4—6]. Xopoliee
COOTBETCTBME C OCHOBHBIMU COOBITHSIMU TOJIOLIEHA
TOJTYYEHO JUTS CPETHEUTONBCKOI TeMIIepaTyphbl BO3IY-
Xa Ha OCHOBaHMM aHaJIN3a KepHA 03€PHBIX OTJIOKEHUI
Ha KapenbckoMm miepenieiike. 3aech BblIeIeHbI YCTOM-
YUBBII TpeHN rToTerieHus nocie 10,5 Teic. Kanuo. J1.H.
U noxojogaHue Mexay 8,5 1 8,1 Thic. Kanuo. J.H., 4TO
COOTBETCTBYET MOXOJIOJAHMIO HaYaIa CEBEPOTPUTIIIU-
AHCKOTO Mepuoja, a TakKKe HEeOIISIUaIbHOE TTOX0-
JJomaHue 1mocie 5,5 ThIC. KaIUop. JI.H. (MerxaiaiCcKuii
Mepuo), KOTaa CpeaIHre TeMIlepaTyphl U0 ObLIN
HIKe coBpeMeHHbIX Ha 2—3 °C [7]. JlaHHbIe 10 3UM-
HUM KJIMMaTUYECKUM YCJIOBUSIM ceBepa EBporeii-
cKoif yactu Poccru HOCAT orpaHMYeHHBIN XapakTep.
DTO OOBSICHSIETCSI TEM, UTO IIOBTOPHO-KWIbHBIE JIb/IbI,
MpeacTaBiIsIone coooil ONMH U3 OCHOBHBIX apXU-
BOB MH(MOpMAaLIMK 0 3UMHEN TeMriepatype Bo3ayxa [8],
OIMCAaHBI U OIPOOOBAHBI TOJIBKO B HECKOJIBKUX paiio-
Hax boJibIlie3eMeTbCKol TYHIPHI.

3agayM HACTOSIIETro UCCAeA0BaHUS — YCTaHO-
BUTb Mepuo1 GOpMUPOBaAHUS MOJUTOHATILHOTO TOP-

¢sHMKa ¢ moBTOpHO-KMIbHBIMU Jhaamu (I12KJT) B
paiioHe r. BopkyTa Ha OCHOBe MacCHUBa Kaauopo-
BaHHBIX PAIUOYTJIECPOAHBIX TATUPOBOK, BHIIIOJHUTD
BO3PACTHYIO MPUBI3KY U30TOITHO-KUCIOPOIHOM
IiarpaMmMbl IO CUHTEHETUYECKON JICISTHOW XKUJIE,
3ajieramoliieii B TOpOsIHUKE, U peKOHCTPYHUPOBaTh
CpeIHESIHBAPCKYIO TeMIIepaTypy BO31yXa U1l Bblae-
JIEHHOI'O MIEpUO/Ia FOJIOLEHA.

Paiion ucciienosanus

Ilpupoouste ycaosus u kaumam. ViccienoBaHus
MPOBOAMIINCH B palioHe I. Bopkyra, pacmonoxeH-
HOro Ha ceBepo-BocToke BoctouHo-EBpormneiickoit
paBHUHBI, BOIM3U nogHoxuil [TonsgpHoro Ypana.
Penwed paitona mpencraBieH TJTIOCKON paBHUHOM C
HUBKUMH TPpsIaMH 1 3a00JI0YeHHBIMU MTOHVKEHUSI-
M. MOIIIHOCTD YeTBEPTUYHBIX OTJIOKECHUI BapbU-
pyet ot 2 1o 100 M [9], oHU mpeacTaBIeHBI CYyIJIMH-
KaMU, CyIleCsIMU M MeCKaMU, YaCcTO IePEeKPHITHIMU
topdpom. Knnmart pernona — cybapKTUUECKUil, C
JUIMHHOMW XOJOMHOM 3MMOM M KOPOTKMM HpOXJIald-
HbIM JeToM. ITo jaHHbIM MeTeocTaHLMM B I. BopkyTa
CpemHeromoBasi TeMIIepaTypa Bo3Iyxa, OCpeaIHEHHAsI
3a 1947—-2011 rr., coctaBumna —5,7 °C, B To BpeMsI Kak
CpeIHE3UMHSISI U CpeaHEesTHBapCcKasi TeMIIEPaTyphl
paBHbI coorBeTcTBeHHO —16 1 —20,4 °C [10]. C Ha-
yaia 1960-x TomoB OTMEUEHO ITOBBILICHUE CPeIHE-
romoBoit Temreparypsl Bo3ayxa Ha 2 °C (¢ —6,1 go
—4,3°C) [11] 3a cu€T pocTa KaK 3UMHUX TeMIIepaTyp
Bo3ayxa (rmpumepHo Ha 2—3 °C), Tak u JIeTHHX (Ha
1,5-2 °C). CpenHeromnoBoe KOJIMYECTBO OCAAKOB CO-
crapisieT 550 MM u uamensiercs ot 300—400 MM Ha
nobepexbe bapentiesa mopst 10 500—600 MM 1 GoJiee
B Mpenropbsx Ypana. CpemaHsis TOAIIMHA CHEXHO-
TO MOKPOBa BO3PACTaeT B 3TOM K€ HaMpaBJIEHUU OT
44 no 78 mm [10, 12]. B okpectHOCTSX T. BopkyTa
CHEXHBII TTOKPOB JIEXHT, KaK MPaBUJIO, C CEPEIUHBI
OKTSIOpSI 1O KOHIIa Masl, T.e. oKoJj10 230 qHei B rofdy.

B paiione uccienoBaHuii mpeobiagaeT Kycrap-
HUYKOBAs MOXOBO-JIMIIIAMHUKOBAs TyHapa. Kycrap-
HUYKOBBIE BUABI TIpeAcTaBieHbl Betula nana, Em-
petrum hermaphrodium, Arctous alpina, Vaccinium
uliginosum, V. vitis-ideaea n Ledum decumbens. MoxoBo-
JIIIAfHUKOBBIN MOKPOB cchopMupoBaH Rhacomitrium
lanuginosum, Hylocomium aplendens, Polytrichum hyper-
boreum, Rhytidium rugosum, Sphaerophorus globosus,
Cetraria cucullate, C.nivalis, Stereocaulon paschale, Cla-
donia mitis, C.gracilis, C.uncalis, i Thamnolia vermicula-
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ris. Cpenu 3makoBbIX oTMedarotcest Calamagrostis holmii,
C.lapponica, Festuca ovina, Carex ensifolia [13].

Pacnpocmpanenue muozoaemmuemép3zavix nopoo u
NO6MOPHO-XHCUAbHBIX 16006. B paiioHe rcciieqoBaHuiA
MHoOTOoNeTHeMEp3bIe TTopoasl (MMII) nmeror mac-
CHBHO-OCTPOBHOE pacIpocTpaHeHue. [lo gaHHBIM
2007—2011 rr. cpegHeromoBast TeMrepaTypa TpyH-
Ta Ha TyonHe 1 M BapsupoBana oT —0,8 1o —2,3 °C
B MUHEpaJIbHBIX TpyHTax u oT —2,2 1o —4,1 °C B
topde [10]. ITonuroHanbHbIiA peabed TUITMYEH IS
TOP(PSIHUKOB U OTOP(POBAHHBIX C TTOBEPXHOCTU OT-
JIOKeHMI aJITIOBHAJIbHBIX U MOpCKUX Teppac. Ce-
BEpO-BOCTOYHAS YacTh BocTouHo-EBpomeiickoit
paBHUHBI (BoJsble3eMenbcKas TyHaApa) — €AMH-
CTBEHHBIM pailoH B KOHTHMHEHTaJIbHOI EBpore,
rae MUPOKO paclpoOCTPaHEHBI MOBTOPHO-XKUIIb-
Hbie apabl (IT2KJT): oT Mbica bosiBaHCKUIA B yCThe
p. Ileuopa Ha 3amane mo r. AMaepma (69,76° c.ui.,
61,67° B.0.) u Hu3oBUi pek Hrapka-TamObsixa u
Orosixa (68,6° c.11., 66,8° B.1.) Ha BocToKe |14, 15].

IIupoxko pacnpoctpaHeHbl TT2KJT B TopdsaHu-
Kax BOau3M 03. Jlag-To (67,67° c.u1., 56,12° B.1.)
MU K BOCTOKY OT 03. Jlasg-To, B fonauHe p. OpTuHa
(67,93° c.u1., 54,05° B.1.) [16]. d51 5TOM TeppUTO-
pUU 10XXKHAs TpaHUIlA PacIpPOCTPaHEHUs MOrpedEH-
HbIx [12KJI mpoBeneHa MexXmy M30TepMaMUd MUHU-
MaJIbHBIX CPEIHEr0JOBBIX TeMIepaTyp rpyHra —2,0
u —2,5 °C (mpumMepHO 67° c.111.), a I03KHAas IpaHuLIa
pacnpocTpaHEeHUs] COBPEMEHHOTO MOPO3000IHOTO
pacTtpeckuBaHus U opmupoBanus TTKIT — mexay
nzorepMamu —2,5 u —3,0 °C Ha WLIKMPOTE OKOJO
67,5° c.u1. [17]. T'opox Bopkyra pacrnoyioxkeH B 00-
JJaCTU MIPEUMYIIIECTBEHHOTO PacIpOCTpaHEeHUS 3a-
KoHcepBupoBaHHBIX [12KJI, oqHako Ha OTHEIbHBIX
yJyacTKaxX BO3MOXEH M COBPEMEHHBIN pocT Xuji. Ha
9TO MOXET YKa3blBaTh HaJIMUMeE MOJUTOHATbHOMN
CETU C OTYETIIMBBIMU BaJIUKAMU U CBEXKUMU MOPO-
3000HBIMU TpElIMHAMU HAa OTOP(POBAHHON MO-
BEPXHOCTU BTOPOIT aJUTIOBUAIbHOM Teppackl p. Bop-
kyTa (B 20—30 KM 103kHee ropoja), yCTaHOBJIEHHOE
B XOJI€ MOJIEBBIX PEKOTHOCIIMPOBOYHBIX MCCIIEI0BA-
Huit B utojie 2003 r. Oxojio BopKyThl roioueHoBbIE
Topdssauku ¢ TT2KJT onucansl A.W. I[ToroseiM [18].
BricoTa xxuit coctaBisiia 2,5—3 M, IIIMpUHA B BEpX-
Heilt yactu usmeHsuiach ot 0,3—0,5 1o 1-2 M. CuH-
FeHEeTUYECKOEe ITPOUCXOXKIECHNE M3YUYEHHBIX XKUJT
MOATBEPXKIAETCS PSIOM CTpaTUTpaUISCKUX TTPU-
3HAKOB — M3rnbaHueM BBEepX BMEIIAIOIINUX OTJIOXKEe-
HUI Ha KOHTAKTe C XWJIaMU W YBEJIUUYECHUEM MOIII-
HOCTHU Topda OT XKUJIbI K LIEHTPY MOJUTOHA.

Metonapl

Iloaeevie uccaedosanusa. B 13—14 xm BocTouHee
r. Bopkyra, B yroiibHOM Kapbepe « OHBbITUHCKUII»
(67,52° c.u1., 64,39° B.I) B Ipoliecce OTKPHITOM 10-
ObIUM YIJISI ObLT BCKPBIT MOJUTOHATBHBIA TOPMSIHUK.
B nrone 2003 r. 3T0 0OHaxkeHMe ObLIO JOCTYITHO IS
MOJIEBBIX MccenoBaHuii. MoliHOCTh Topda Bapbu-
poBasia OT 2,5—3 M B LIEHTPaJIbHOM YacTU MOJUIO-
HOB 10 1,5—2 M B nepudepuitHbIX 4acTsIX, Ha KOHTaK-
tax ¢ IT2KJI 1 moa MexXmoMroHaJlbHBIMM KaHaBKaMU.
Topd nonctunancs B OCHOBHOM O3EPHBIMM CYTJIMH-
KaMH, a MecTaMu — TlecKoM. B HekoTopbix oOHa-
XKeHusX TopdssHuka Ha rnyorHe 0,7—1 M BCKPBITBI
I12KJI. B oGHaxXeHuM LeHTPaIbHOM YacTu TOJIUTO-
HaJIbHOTO 0JIOKa TOp(hsSTHUKA Ha TIyouHe 2,7 M oOHa-
pyXeHa rpyHTOBO-Top(dstHas xkujia. BepTukanbHbIi
pa3mep kbl 1,4 M. ClioxkeHa OHa TpeMsI JIeMeHTap-
HBIMUA TOPMSTHBIMM KUJIKAMU TOJIIMHON 6—10 cM,
pa3neaEHHBIMU BEPTUKAIbHBIMU TIPOXKMIKAMU CYy-
IJIMHKA C TOPM30HTAIBHO-CIIOMCTON KPUOTEKCTYPOIA.
B nepudepuiitoit yactu ToppsiHOro 6J10Ka 1o MexK-
MOJIMTOHAJILHOI KaHABKOM OIMMCaHa OIHA 13 Hanubo-
Jiee TIOJTHO BCKPBITBIX JIEASHBIX KU (puc. 1).

Bmelaronuye xuiay oTjioxXeHuss — Topd U 03Ep-
HBII CYITIMHOK. B cyrmmHKe Tpeobianaia ceTdarast
KPHMOTEKCTYpa C JSASTHBIMU JIMH3aMHU MOIITHOCTBIO
no 2—3 cM. Ha cunrenernueckuii poct ITKJII yka-
3bIBAaET PE3KMUI MTOOBEM OCHOBAaHUS TOp(PsSTHUKA Ha
OOKOBBIX KOHTaKTaX C XWIoi. MakcuMalibHasI I~
pUHA XUJIBI B BepxHeil yacth — 0,5 M, BepTUKaIbHas
MOIIIHOCTb — 2,5 M (cM. puc. 1, puc. 2, 6). JIén xxuanl
JKeJITOBAaTO-CEPhIl, BEPTUKAIBHO-CIIOUCTBIN, B HEM
BCTpedeHbI (pparMeHTHl Topda U OTACIbHBIE BKITIO-
yeHus cyriiuHKa. [1pu moBTOpHOM MOCeIeHUH aBTO-
pamu kapbepa B nekadpe 2018 1. Obljia BCKphITa TOJTb-
KO KpaeBasl yacTb TopdsiHMKa. MOIIHOCTBL Topda He
npesbiana 2 M, 3nech [12KJI o6HapykeHbI He ObUTH.

Omoéop obpaszuyoe. OOpa3ubl NI U30TOITHOIO
aHajaM3a oTOMpaay U3 JICASIHON XKWJIbI BIOJIb BEpP-
TUKAJIbHOTO ¥ TOPU30HTAILHOTO Mpoduiei ¢ pa3-
pemeaueM 10—15 cm (puc. 3). Bcero oro6pano
15 obpazuos IT2KIJI. /115 noayyeHus! JAaHHBIX IO CO-
BpPeMEHHOMY M30TOMHOMY (DOHY 3UMHMX OCAIKOB B
HCCJIEAYeMOM PErMOHE B3SIThI TaKKe 00pa3Iibl CBe-
JKEeBBIIIABIIETO CHETa M CHEXXHOTO ITOKPOBa B Je-
ka6pe 2003 u 2018 rr. O6pa3upl JbJa U CHEra pac-
tariiBanu npu temneparype 10 °C, nepeauBanu
B MJIACTUKOBbIE (DJIaKOHBI BMECTUMOCTBIO 30 M U
XpaHWIU B XoJoauabHuKe npu 3 °C 10 uaMepeHuit.
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Puc. 1. IMonuroHanbHbIl penbed
IOHBsTMHCKOTO TOp(hSIHUKA BOIM-
3u r. Bopkyra (a) u ¢parmeHT 00-
HaxXXeHUs TopdsHMUKA C JeasTHOM
XKujoii (0).

CTpenkoii Ha puc. (a) moKa3aHoO pacrno-
JIOXXeHUEe OOHAXKEHUS

Fig. 1. Polygonal network on the
Yun’yaga peatland near Vorkuta
town (a) and fragment of peatland
exposure with ice wedge (6).

The arrow on the figure (a) points to the
exposure location
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my6buHa, m

Puc. 2. Crpaturpadudeckas cxema FOHbgrnHckoro TopdsHrka u “C Bo3pacT — ThIC. KaTMOPOBaHHBIX (Kainuop.)
JieT Topda 1 IpeBeCHBIX OCTAaTKOB B LIEHTpaJbHOI YacTu (a, 6) U B KpaeBoii yacTu TopPsaHuKa (8).
Bwmematonue otioxenus: I — topd; 2 — otopdoBaHHas cyrnech; 3 — oTOp(pOBaHHbBIN CYIJIMHOK; 4 — CYIJIMHOK; 5 — KOKCYIO-

LIUICS YrOJb; 6 — TPYHTOBASI KWJIa; 7 — JieAsiHast XKuja

Fig. 2. Stratigraphic scheme of Yun’yaga peatland and radiocarbon ages (cal. kyr BP) of peat and wood remains in

central part (a, 6) and peripheral part (¢) of the peatland.

Enclosing sediments: / — peat; 2 — peaty sandy loam; 3 — peaty loam; 4 — loam; 5 — coking coal; 6 — ground wedge; 7 — ice wedge

J171s1 BO3pacTHOM MPUBA3KM U30TOITHBIX KPUBBIX T10
TTKJT nna “C gatupoBaHust 6bUIM OTOGPAHBI TOPQ
U IPEBECHBIC OCTATKU U3 TOP(MSHUKA.
Paouoyeaepoonoe oamupoeéanue u uzomon-
Hble onpedeaenus. Bo3pacT opraHuKM u3 BMelIalo-
IIMX KUY OTJIOKEHUM ompenesiv B ['eomornye-
ckoMm nHctutyte PAH (;1aboparopnsiii kon 'MH)
u B MHCTUTYTEe UCTOpUU MaTepHaJbHOMN KYJIbTY-
pui, Cankr-IletepOypr, (1adbopatopHsbIil Kox Jle).
Bcero nmonyuyena 21 naruposka. Kanubposka nat
BBIMTOTHEHA ¢ TpuMeHeHueM Oxcal 4.2 Ha oCHOBe
0a3bl naHHbIX IntCall3 [19, 20]. Hanee B TeKCTe U Ha
puc. 2 IipuBeJeHBI KaTMOPOBaHHbBIE (KaIMOP.) JaThHI.
CoOTHOIIIEHUS KUCIOPOJa U BOAOPOAA BO JIbAY
SKUJIbI U3MEPSLIN B U30TOITHOM J1abopaTopuu LIeHTpa
Apcenan B 1. Bena (/1. Pank, B. ITamemr u M. Kép-
Hep). TouHOoCTh M3MepeHuii coctaBuiaa +0,1 %o mig
8180 u +£0,8 %o nna 8*H. CooTHoLIEHNS KUCTIO-
pona 1 Boaopoja B CHere U3MepeHbl B U30TOIMHOU
Jnabopatopun reorpacduueckoro ¢axkyiapreta MI'Y
nMmeHu M.B. JlomoHocoBa. MI3MepeHUsT N30TOIMHO-
ro cocTaBa KHUCJIOpOAa U BOAOPOJa BIIIOJHEHHI B
pexuMe moctosiHHoro nmortoka reaust (CF-IRMS)

Ha Macc-criekTpomeTpe Delta-V ¢ ucnonb3oBaHu-
€M KoMILIeKca ra3-oeHy. JIis1 KanmopoBKU U3Mepe-
HUI MCITOJIb30BAIMCh MeXIyHapoaHble CTaHaap-
el V-SMOW, GISP, SLAP. Tounocts uamepeHuit
cocrasuia 0,6 %o nasa 6*H u 10,1 %o nna 8'30.
3HaueHus 680 u 82H BbIpaXeHBI B IPOMUILIE OT-
HocuteabHo VSMOW. [leiitepueBslii akcuece d,,,
paccuuran no dopmyse d.,. = 8°H — 86'30, npen-
noxeHHo# B. Jlancropowm [21]. DToT nmoka3aTteib
MPUMEHSIETCSI KaK MHAMKATOP KMHETUYECKOro (He-
pPaBHOBECHOTO) (PPaKIIMOHUPOBAHUS U CBSI3aH C Ta-
KUMU YCJIOBUSIMU B PETUOHE, KaK BIAXKHOCTh, TEM-
reparypa noBepXHOCTU MOpPsI, CKOPOCTb BEeTpa.

Pe3ynbTaThl paauoyriepoaHoro IaTHPOBAHUS U
omnpeJieieHus H30TOMHOr0 COCTABA

B ueHTpanbHOI yacTu TopgsIHUKA TOJIydyeHa
cepus “C natupoBok ot 10,5 10 6,4 TeIC. Kaauop. JIeT
(cM. puc. 2, a, 6). Beicokast TOUHOCTb pagroyTiepo/-
HOTO JaTUPOBAHUS MOATBEPXKIACTCS Pe3yJibTaTaMUu
110 pa3HOMY MaTepualy Ha OJHOI IJTyOuHe: Halpu-
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Puc. 3. Cxema oT60pa 06pa3IioB Jibaa U3 XUkl (a) U BEPTUKaIbHbIE Tpoduin 3HaueHuii 8130 (6), 87 H (6) u d,,. (2).
1 — cpennee 3nauenue 8'°0, 8°H u d,, IPY FOPU3OHTATLHOM OTOOPE U3 KUJIbI

Fig. 3. Scheme of ice wedge sampling (a) and vertical profiles of 80 (6), 8*H (s) and d.,, () values.

1 — mean values of §'30, 8°H and d,,, for horizontal sampling profile

Mep, IpeBecrHa 1 BMellawui e€ Topd Ha riyou-
He 1 M gatupoBaHbl B 6,9 1 7 ThiC. KaIMOp. JIET CO-
OTBETCTBeHHO. B KpaeBoii yactu TopdhsiHUKa (CM.
puc. 2, 8), TIe MOITHOCTh Topda He MpeBhIlIaia 2 M,
MOJIyYeHbI AaThl 8,2 11 7,9 ThIC. KaJIMOp. JIET /I HIK-
HUX TOPU3OHTOB Topda u 2,8 ThIC. Kaauop. JIeT s
MPUITOBEpXHOCTHOTrO Topda [22]. 3HayeHUs cTa-
ouabHBIX n30TonoB B I12KJI BapbUpylOT B Y3KOM
nuanazoHe: 3HayeHus 6'%0 ot —15,5 no —16.4 %o,
d’H — or —111,6 no —119,1 %o, d.,, — oT 9 10
13,8 %o (Tabnuiia). BepTuKaabHbIi U30TOMHBII ITPO-
(buib MOKa3bIBACT OTHOCUTENIEHO pABHOMEPHOE pac-
npeaeneHrue 3HaYeHU M ¢ He3HAYNUTEIbHBIM TTOJI0XM-
TeJIbHBIM TPEHIOM CHU3Y-BBepX (CM. puc. 3).
CoBpeMeHHBII CHET B UCCIEAYEMOM paiioHe Xa-
pakTepusoBaics 3HadyeHuamu &80 or —13,9 no
—30,8 %o, 8*H — ot —98,2 o —231,2 %o. [1pu 3TOM
CBEXXEBBIMABIINI CHET U3 OJHOIO CHEeromnaaa uMel
0oJiee OMHOPOIHBIC 3HAYECHMS [0 CPABHEHUIO CO CHE-
TOM U3 CHEXXHOM TOJIILM (CM. TA0IUILY). DTO, BEPOSIT-
HO, YKa3bIBaeT Ha 3aMETHbIC Bapuallui TeMIIEpaTyp
BO3IyXa B Tiepro (POPMUPOBAHUS CHEXHO TOJIIH,
a TakKXKe Ha pa3jiu4yHble UCTOYHUKU IMOCTYILICHUS

BO3AYILIHBIX MACC, UTO MOATBEPKAAIOT 3HAYUTEITb-
Hble Bapuauuu d, — ot 7,2 10 26,3 %o. 3HaueHust
M30TOITHOIO COCTaBa COBPEMEHHOTO CHeTa B paiio-
He T. BopkyTa pacroioxkeHbl BIOIb JIMHUU, OIKUCHI-
BaeMoii ypaBHeHueM y = 7,9x + 11,9 (puc. 4, a), uto
OMM3KO K YpaBHEHMIO JUIs1 TII00ATbHOM JTUHUN MeTe-
opHbIX Box (I'JIMB) — y = 8x + 10. CooTHolIeHne
3HaueHuit 62H—6!80 Bo by MccaenoBaHHOIM Jeas-
HOI XWJIBI ONMChIBAeTCd ypaBHeHueM y = 7,7x + 6,5
(cM. puc. 4, 6); Touku U30TOIMHBIX 3HaueHui TT2KJI
CTPYIIIMPOBAaHbl BOJIM3U 3HAUYCHMI [JI 3UMHETO
cHera. Kpome toro, cpenHee 3HaueHue d,, BO JIbIy
xuibl (11,6 %o0) 61U3KO K cpeaHeMy 3HAUYCHUIO B
CHEXXHOM MOoKpoBe T. Bopkyra (14,6 %o). D11 1aHHBIE
MO3BOJISIIOT YTBEPKAATh, UYTO XWia (hOpMUPOBAIACh
MPEUMYIIECTBEHHO 3a CYET TAJIOrO CHETa, M30TOITHBIN
COCTaB KOTOPOTO TIOYTH He M3MEHEH B PE3YJIbTaTe UC-
MapeHus WIA CyOIMMAaLK TIepel TasHUEM U 3ar1ojI-
HEHMEM MOPO300OHBIX TPEILVH.

Bosnee koHTpacTHBIC M30TOMHBIC 3HAYCHUS TTOJTY-
YeHBI 10 CerperallioOHHOMY JIbAY 13 TOP(SIHUKA: 3HA-
yenusa 830 Bapbupyror ot —12,8 1o —17,5 %o, 8*H —
or —97,8 no —128,4 %o, d,,. — oT 4,5 no 11,4 %o,

€xc
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3uauenus §'%0, §°H u d,,. Bo nbay ronounenosoii neganoii xuibt (IDKII) B IOHbAIMHCKOM TOpAHNKE, B CETPETAINOHHOM
JIbJY M3 BMEINAIOLINX JKIUTY OT/IOKEHMIT ¥ B CHere, 0TOOpaHHOM B I. BopkyTa 1 Bgonp 200-K1IoMeTpoBOro TPAHCEKTA K H0T0-

3amapy ot I. Bopkyra*

IOubsTUHCKUI TOPpDSIHUK (4)

Tur o6pasia u MecTo 0T60pa (YUCIIo 06Pa3LIoB) 8'80, %o 8%H, %o doye> %0
TTXKJ1, FOubsrunckuii TopdssHuk (15) —-16,4/—15,9/—15,5| —119,1/—115,6/—111,6 | 9/11,6/13,8
CerperalliOHHBIH JIEN 13 Topda 1 MOACTUIAIONIETO CYTIIMHKA, C12.8/-15.5/—17.5 | —128.4/~114.7/~97.8 | 4.5/8.5/11.4

CBexeBbIIaBIINi CHET (TpaHceKT oT 66°03' ¢.ir., 60°22' B.4. 10
67°04' c.11., 65°40' B.1.), nexadbpb 2003 1. (4)

—27,2/-26,7/-25,9 | —203,6/—198,3/—189.,4 | 13,7/15,7/18

CHeXHBI TTOKPOB, T. BopkyTa, nexabps 2018 1. (17)

—30,8/—18,1/—13,9| —231,2/—130,1/—98,2 |7,2/14,6/26,3

*3HaYeHMs: MUHUMAaJIbHbIC/CpeTHIE/MaKCUMAJIbHBIE.

HAaKJIOH JUHMM COOTHOIIEHUS 3HadyeHUi &2H—
880 paseH 6,4 (cM. TabauLy U cM. puc. 4, 6). 1na-
nasoH 3HayeHuit 880 61M30K K AManasoHy Mexmy
cpenHuMU 3HaueHUsAMU 8'80 + §2H mna neTHux
(—11 %0 + —80 %0) n 3umHuX (—18,3 %0 + —130 %o0)
0CaNKOB Ha Onuxkaiiiieit mereoctanuuu BMO/
MATATD B r. AMaepMma [23]. Boaa u3 HeboJbLIO-
TO BOIOEMa Ha MTOBEPXHOCTU TOp(STHMKA XapaKTepH-
syetcs 3HaueHussMu 030 u 82H —11,3 u —87.4 %o
COOTBETCTBEHHO, YTO, BEPOSITHO, OTPaXKaeT CKOILIe-
HHE TOXIEBBIX BoA. MOXHO MpeAIoIOXUTh, YTO Ce-
rperaliMoHHbIN JIED B TOpPsSHUKE (POpMUPOBAJICS U3
CMEIIAaHHBIX JICTHUX W 3UMHUX OCAIKOB, CKAIlJIMBaB-
IIMXCS B IMMOJIMTOHAJIBHBIX BAHHAX Ha ITOBEPXHOCTHU
Top(dsIHMKa, a OoJiee HU3KUIT HAKJIOH JIMHUU COOT-

HoueHud 3HaueHnit 8*H—8'80 (6,4) no cpaBHeHMIO
C HAKJIOHOM IJISl >KWJILHOTO Jibaa u cHera (7,7 u 7,9
COOTBETCTBEHHO), CKOpee BCEro, yKa3bIlBaeT Ha IIpo-
1IeCChI M30TOITHOTO (PPAKIIMOHMPOBAHUS B pe3yJIbTaTe
HCTapeHMsI BOAbI B JIETHEE BPeMsI, IIPOMEP3aHMSI U Ce-
TPEraliMOHHOTO JIbIOBBIICIICHMSI.

JIunavuka pa3Butus TOPGAHUKOB B roJioLeHe Ha
ceBepo-BoCcTOKe bosbme3emenbCKoi TYHAPDI

Ha ceBepe EBponbl noTemieHde Havajaa rojo-
11eHa O0YyCJOBJEHO MOBBIIIEHUEM JIETHUX TeMIIe-
paTyp Bo3ayxa (10 3HaueHui B cpegHeM Ha 2—3 °C
BBILIE COBPEMEHHbIX), UTO MPUBEIO K MHTEHCUBHO-

80, %o
-30 25 -20 15 -10 5
1 1 1 1 1 1
p
@ -
4 L-100
L -150
"0, % s
600" L, O &
y =7,9x+11,9 ' - 290 =
R?= 0,994 ~~ w
_ 2|l--200
},;2=7!07;+6’5 Y =64x-163[ 110
e R*= 0,99 %
2
-130
L-250

Puc. 4. CooTHomeHue 3HaueHuit °H—d'80:

a — B cHere BopkytuHckoro paiioHa (/) ¥ TOBTOPHO-KUJIBHOM Jibay B FOHbsIrTMHCKOM TOopdsiHuKe BOaM3u T. Bopkyra (2); 6 —
cpaBHeHME cOOTHOIIEHUs 3HaYeHuiT §2H—8'80 B MOBTOPHO-XMILHOM (2) ¥ CErperalMoOHHOM JIbay (3) U3 BMELIAIOLIMX OTJI0XKE-

HUI1; 4 — robajabHast JMHUS METEOPHBIX BOJL

Fig. 4.5*H—5"0 relation:

a — in snow of Vorkuta region (/) and Holocene ice wedge from Yun’yaga peatland near Vorkuta town (2); 6 — comparison of §*H—
8180 relation in ice wedge ice (2) and segregated ice (3) from the enclosing sediments; 4 — global meteoric water line
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My IIPOHMKHOBEHUIO B TYHAPOBBIE PETHOHBI IpEeBEC-
HOI pacTUTEIbHOCTH, aKTUBHOMY 3a00JIaYMBaHUIO
U TopdoHakoraeHuo. IlaneodboTaHuyeckue agaH-
HBIE TI0 caMbIM CEeBEpPHBIM paiioHaM PeHHOCKaH-
MUY TTOKA3BIBAIOT, YTO TYHIPOBasi PACTUTEIBHOCTb,
KOTOpasl Ipeodiiagana B TEUCHNE ITOCSIHETrO 3Tama
MO3IHETO IUICCTOLIEHA U B Havajle rojiolieHa, Oblia
3aMelleHa COCHOBO-0epE30BLIMHI JiecaMn Mexmy 10
n 8 ToIC. 1.H. [24]. I1pn 3TOM KIIMMaTHUIeCcKe yCIo-
BUS 3UMHUX IIE€pUOIOB ObUTM HE MSITrde, a MHOIIA 1
CYpOBee COBPEMEHHBIX, ITI03TOMY JaxXKe B IIEPUO.I MaK-
CHMAaJIbHOTO ITOTEIICHHUS Hayajia ToJIoleHa IIPOKC-
xomguit poct TTXKJT [25]. DopmupoBaHie MOITHBIX
TOP(SHUKOB ¥ OTHOBPEMEHHBIN POCT B HUX JICISTHBIX
XKW OTMEYAIMCh MPAKTUIECKA Ha BCEU pOCCUMCKOM
KPHOJINTO30HE — OT CEBEPHBIX PeTMOHOB BocTouHo-
EBpomnetickoii paBHUHBI 10 BOCTOKA YyKOTKM.
CornacHo IOJy4YeHHBIM HaMU PagnoyTIepOI-
HBIM JaTHPOBKaM, aKKyMyJsinusl HOHBITMHCKOTO
TopdssHrKa B BopKyTuHCKOM paifoHe Hadyajach Ha
cTamuy 3a00JlauMBaHUSI HEOOJBIIOIO o3¢epa (CKOo-
pee Bcero, TepMOKapcToBOT0) okojo 11—10,5 TrIc.
KanuO. JI.LH. CHHXPOHHO C MHOTOJIETHUM IIpOMEp-
3aHueM u poctom I1KJI. ITpucyrcTBue CTBOJIOB U
KPYIIHBIX BETOK B TOpde yKa3bIBaeT Ha IMpou3pac-
TaHHUE B Ipeneiiax Top(psHUKa IpeBeCHOM pacTH-
TEJIbHOCTH, C€BepHasl TpaHUIIa KOTOPOIl B HACTOSI -
1IIee BpeMsI PacIoIOKeHa Ha IEeCSITKU KIJIOMETPOB
1oxHee. Cyna no '“C matupoBkaM BMelIalomie-
ro tTopga, xuyia Havyajga GopMHUPOBaATHCS OKOJO
10,5 Teic. Kanuo. J.H., a 3aBepLIMJICS €€ aKTUB-
HBII pOCT 0KO0JIO 9,7 ThIC. KaNMO. J.H. (CM. puc. 2).
CKOpOCTb aKKyMYJISILIMU Topda Ha TepBOii cTaauu
(cMHXpOHHOI ¢ (OPMUPOBAHUEM XKUJIBI), CKOpee
BCETro, OblJ1a OYEHb BHICOKOM M COCTaBJIsIa HE MEHEE
1 MM/ron. B ieHTpaabHOI YacTy MOJIMTOHAJIBLHOTO
0s10Ka TOp(STHMKA, BCKPHITOIO B OOHAXKEHUU, MEXKIY
10,5 u 8 ThIC. KanUoO. J.H. TopdOHAKOIUIEHHE ObLIO
MpepBaHO B pe3yabTaTe BEPOSTHOIO MOATOILUIEHUS U
00pa30BaHUS HEOOJIBIIIOTO MEJIKOTO 03epa, B KOTO-
POM aKKyMYJUPOBAJIUCH OTOPGOBAHHbBIE CYTJIMHKU
u cynecu. Ha aToil cTanuu B pe3ynbTaTe 3arojiHe-
HUSI MOPO300OMHBIX TPEIIMH TOP(POM U CYIIIMHKOM
(hopMUpoOBaTUCh TPYHTOBO-TOP(MSTHBIE >KUJIbI WU 3a
CYET MpoTaruBaHUSl TOPPSIHO-JIEASIHBIX XUJIOK BO3-
HuKanu ncesnomMopdossl. bauskue “C natupos-
K1 Topda U3 XWUJIbl U BMelaloero ToppsaHuka
(10,5 TBIC. KanMO. J1.H.) MOKA3bIBAIOT CUHTEHETUYE-
CKMIi XapakTep ux (hopMrpoBaHus. AKTUBHas da3a
aKKyMYJISILIMU Top(a 3aBeplIniIach OKOJIO 6 ThIC. JI.H.

B LICHTPAJIBHOI YacTH TOP(MSIHUKA 1 OKOJIO 2—3 TEHIC.
KanuO. 1.H. — B KpaeBoi. IIpu 3TOM CKOpPOCTb TOp-
(¢oHakoIUIEHNs B KpaeBoi YacTh TOp(sHMUKA Oblia
CYILIECTBEHHO HITKE, YeM B LIEHTPAJIbHOM.

Ha navaso pa3zBurus TophsTHIKOB B paHHEM TOJI0-
LIEHE YKa3bIBAIOT JaHHBIE 110 3allafHOMY IT00EepPEXKbIO
Baitmapankoii ryosr (B 200 KM K ceBepO-BOCTOKY OT
BopkyThr), rme B HU30BBsIX p. Otostxa v B ycThe p. Hrap-
Ka-TaMOBbsIxa onmmcaHbl TTOJTUTOHATBHEIE TOPMSIHU-
KW MOIITHOCTBIO 10 4 M [14], TT0 HU3KHUM TOPU30H-
TaM KOTOPBIX TTOJTYYeHBI TaTUPOBKHA 9,2—7,8 ThIC. JIET.
B cpennem Teuenum p. Mope-1O (~200 kM 3aman-
Hee BopKyThl) ocTaTKu KPYITHBIX I€PEBhEB U TOPU-
30HTHI TOpha B FOJIOLIEHOBBIX OTJIOKEHUSIX, BCKPbhI-
TBIX B OEpEroBbIX OOHAXKEHMSIX, TaTUPOBaHbI B 9,3, 9,1
1 8,3 ThIC. J1.H. [26], 4YTO CBUIETEIBCTBYET O 3aMETHO
Oosiee OJArONpPUSITHBIX YCIOBUSIX JISI IPOU3PACTaHUSI
IPEBECHOM PacCTUTEILHOCTU U TOp(ooOpa3oBaHUsS B
paHHEM TroJIoLIeHe, B TeUeHHE TPEHIaHICKOTO IIeproa.

Bo MHorux paitoHax ceBepo-BocToka EBporneii-
ckoii yactu Poccun mipouiecchl 3a001auMBaHUST U TOP-
(poHAKOIUIEHNST aKTUBHO Pa3BUBAICH B CIICAYIOIIEM,
CEBEPOTPUTIITMAHCKOM TIepHOoJIe ToJToleHa (MeXy 8,2
n 4,2 Teic. KammoO. 71.H.). Tak, nerajpHOe UcCIeqoBaHNe
TOp(MSTHIKA MOIIIHOCTEIO 2,5 M Ha TIPUO3EPHON Tep-
pace B OacceiiHe p. BopkyTa mokasajio, 4To OH Haudall
dopMHUpPOBaATHECS OKOJIO 8 THIC. JI.H. B pe3yJIbTare 3a-
0oJIauMBaHKS JISCHOTO MacCHBa, MaKCUMaJIbHAsI CKO-
pocTb akKyMy sy Topda (1 MM/Tom) oTMedeHa IIpu-
MepHO Mexkay 6,9 1 6,3 ThIC. J1.H. [27]. bimuskue naHHbIe
MoJIy4eHbl 1 110 0oJjiee FoXKHBIM palioHaM boJbliese-
MEJIBCKOM TYHAPHI, HA YIaCTKaX PacIIpOCTPaHEHUST M-
rpallMOHHBIX OyrpoB IydyeHus1. Tak, B qonuHe p. Yca
(~100 kM K 1OorO-3amamy oT BopKyTel) ycTaHOBIIE-
HO, 4TO TOPMPSHUKU Havyaau 0Opa30BbIBATHCSI OKOJIO
8,3 TBIC. J1.H., TIP 3TOM CKOPOCTb aKKyMYJISIIIN Topda
0 ITy4yeHust pocturaia 1,4 mm/ron [28, 29].

ITouyTu MoBCceMECTHO OTMEUYEHHOE CYIIECTBEH-
HOE 3aMeIJICHNUE 1 JaXkKe 3aBepIIeHNe aKKyMYyJISN
TOp(SIHUKOB Ha CEBEPO-BOCTOKE boibIezemenb-
CKOI TYHAPBI OTHOCUTCS K KOHITY CEBEPOrPUIIITHAH-
CKOTO — HavaJly MerxajaiiCKoro Iep1uoaoB I'OJIOLeHa,
KaK pe3yJIbTaT IOXOJ0MaHMs KIMMaTa U YMEHBbIIIe-
HUSI CTENeHU YBJIaXXHEHUS. 3aMETHBIN CITaJ CKOPO-
cTH TIpupocTa ToppsgHNKa B bacceitne p. Bopkyra
MPOU30LIET MexXay 6,3—5 ThIC. J1.H., a OKOJIO 3,2—
2,2 THIC. JI.H. €r0 aKKyMYJISIIKS TIOYTU TTOJTHOCTBIO
3aBepimiach [27]. B Aau3oBesax p. Oos1xa 1 B yCThe
p. Hrapka-Tam0bsaxa akkyMysiyst Topda 3aKOHYN -
JIach IIPMMEPHO K 4 ThIC. KajauO. JIL.H.
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OtMeTuM, 9TO OJIM3KHUE TPEHABI TMHAMMUKU TOP-
(pTHKOB ¢ IOBTOPHO->KMJILHBIMU JIBAAMU TIOJTYICHBI
o cesepy 3anagHoit Cubupu. Cepuu *C gatupo-
BOK 110 TopdsiHMKaM fIMajia moKa3bIBaloT, 4YTO TOP(d
HauboJjiee aKTUBHO akKKyMyauposajcs Mexay 10,5 u
6,7 ThIC. JIET, a HAJIUYUE «IPEBECHOrO TOPU30HTA» B
OCHOBaHMU TOP(MSIHUKOB YKa3bIBaeT Ha IIPOHUKHO-
BEHUE JPEeBECHOI paCTUTEIIBHOCTU B 30HY COBpEMEH-
HOI TYHAPBI B Pe3y/IbTaTe MOBBIIICHUS JICTHUX TEM-
repaTyp BO3lyXa B Hauajle TPeHJIaHACKOro nepuoaa
royiotieHa. /st TopdsiHuka B noavHe p. Llydubs mo-
Ka3aHa CUHXPOHHOCTb aKKYMYJISILIUM Topda 1 pocTta
B HEM T12KJI mexny 8,5 u 7 Teic. KanuOp. aet [14,
30, 31]. Akkymynsauusi ToppsiHMKa ¢ TTOBTOPHO-
SKWJIBHBIMM JIbIAMU, UCCJIEAOBAHHOIO B 30HE I0XKHBIX
tyHnap Ilyp-TazoBckoro Mexnmypeubst [33], mpouc-
Xoauaa MpeuMyIecTBeHHO Mexay 7,3 u 4,5 ThiC.
Kaju6. JIET 1O H.3., YTO COOTBETCTBYET 9,3—6,5 ThIC.
KanmuO. 11.H. [32]. JlokanbHast 00BOTHEHHOCTE TOP(PSI-
HUKOB CIIOCOOCTBOBaJIa OMHOBPEMEHHOMY POCTY KakK
JIEASTHBIX, TaK W IPYHTOBO-TOP(SIHBIX XKIJT; ITI0H00-
HOE CoueTaHMe OIMCAaHO B yCThe p. Cesixa 1 BOIM3HU
MeTeocTann Mappe-Caire [33].

PekoHCTpyKIMS 3MMHHX TEMIIEPATYP BO3AyXa

IMonoxeHue 3HAYEHUI COCTaBa CTAOMIbHBIX
HM30TOIOB BO JIbAY XKUJIbI, MccaenoBaHHOM B FOHbBs -
TMHCKOM TopdsHuke, Boau3u I'JIMB yka3biBaeT
Ha XOPOILIYI0 COXPAaHHOCTh MEPBUYHOIO U30TOI-
HOTrO CUTHaja 3MMHMX OCAIKOB U ITO3BOJISIET C YBe-
PEHHOCTBIO UCIOJIb30BaTh U30TOMHBIE JaHHbBIE 1S
najieoTeMIIepaTyPHLIX PEKOHCTPYKLIMIA. SHAUEHUS
&80 BO by KMIIBI BAPBUPYIOT B y3KOM JMAara3o-
He: oT —15,5 1o —16,4 %o. [lpumeHsia ypaBHeHUS
10.K. Bacuibuyyka, onmuchiBaloIIne 3aBUCUMOCTD
comepKaHus CTAOUIBHBIX M30TOIIOB BO JIbAY XWJI
OT CpeIHE3UMHEN 7, U CpeIHESTHBAPCKOM 1,

Cp.3UM Cp.sIHB

TeMIepaTtyp Bo3ayxa [34]

= 88015 (£2°C) 1 (1)
= 1,58'80 15 (£3 °C), )

MOXKHO CIIeJIaTh BBIBOI, YTO B BOpKyTHMHCKOM peru-
OHE B cepeIMHe IPEeHJIaHICKOrO Meproja rololeHa
(mexnay 10,5 u 9,7 ThIC. KanuoO. JI.H.) CpeAHE3UMHSIS
TeMIepaTypa Bo3lyxa BapbupoBaja Mexay —15 u
—17 °C, a cpenHesHBapckas — Mexnay —23 u
—25 °C, 4To OJM3KO K COBPEMEHHBIM 3HAYECHUSIM,
OTMeYaeMbIM Ha MeTeocTaHLIMU B BopkyTe.

tcp.snm

tcp.;u—m

Panee MBI monyumian cienyrolnne Bapualllu
3HAYCHUI M30TOITHOI'O COCTaBa 10 CMHTEHETUYe-
CKO JIeAsIHOM K1jie, ompoOOBaHHOM B TOP(PSIHUKE
Ha 3arnajgHoM Iodepexbe baligapalikoii ryobl B yCThe
p. Hrapka-Tam0Obsixa (B 200 KM ceBepo-BOCTOUHEE
Bopkytsl): msa 880 — or —16,7 no —18,5 %o, a 114
&8*H — ot —123 no —142,6 %o. brmskue 3nayenns 880
OBLIM 1 TI0 HECKOJILKMM TOJIOLICHOBBIM KIJIaM, paHee
uccienoBaHHbIM B ooHaxxeHusx 11 u IT1 mopckux tep-
pac B HU30BbsIX p. Orosixa: ot —16,1 10 —17,6 %o u o1
—17,8 o —18,6 %o cootBeTcTBeHHO [14]. OCHOBBIBA-
gcb Ha “C maTupoBKax, TOpQPSHUKU B 3TUX 3JIEMEH-
Tax peabeda popmupoBauch Mexay 9,2 u 4,7 ThIC.
Kajauo. JI.H., T.€. IPEUMYILIECTBEHHO B CEBEPOTPUIIIIH-
aHCKMI Mepuo royoueHa. {1t aToro neproaa MOXHO
PEKOHCTPYUPOBATb CPEIHE3UMHIOI TeMIepaTypy
BO3yxa B nuaraszoHe —16 + —19 °C, a cpenHessHBap-
CKYI0 — B quana3oHe —24 +~ —29 °C.,

JInana3oH 3HaueHuit §!80 B ro0LIEHOBBIX XIIaX
B paiioHe BopkyTbl 1 HU30BMIt peK Hrapka-Tamobs-
xa 1 Orosixa (ot —15,4 mo —18,6 %o0) HaXOOUTCI BHY-
TpM AMarna3oHa Bapuauuii 3HaueHuii 8'%0 (ot —13,1
10 —19 %o0) B COBpeMEHHBIX JICISTHBIX KUJIKAX BO3-
pactoMm okosio 100—120 jeT. DTo MO3BOJISIET MPEANOo-
JIOXXKUTDH OJIM3KHE 3MMHUE TeMIIepaTypHbIE YCIOBUS
TPEeHJIAHACKOTO U CeBEPOTPUIIIIMAHCKOIO MEPUO-
JIOB TOJIOIIEHAa U cOBpeMeHHbIe. [Ipru aToM HeOOoIb-
11ast UBMEHYMBOCTD 3HayeHui &30 B rooLeHOBbIX
sxkxuiax (1—2 %o) TToKa3bIBaeT CTaOMILHOCTD 3UMHIX
TeMIlepaTyp Bo3ayxa B Iepuoabl UX OpMUPOBAHUSI.

BoiBoabl

1. Bonusu r. BopkyTa npoiiecchl 3a001aunMBaHust
U aKTMBHOTO TOph0oOOpa3oBaHMsT HAYaIUCh B TIEPBOiA
TOJIOBUHE TPEHJIAHICKOTO TIEpHOIa roIolieHa — OKOJIO
11—10 ThIC. KamuoO. 1.H. CKOPOCTb aKKyMYJISILIMU Topda
mexay 10,5 u 8 Teic. J1.H. focturaia 1 Mmm/ron.

2. CUHIreHeTMYeCKMe TTOBTOPHO-KUJIbHbBIC JIBIbI
MHTEHCUBHO (DOPMUPOBAINCH B TOPPSIHUKE MEXKITY
10,5 1 9,7 Thic. Kanuo. J.H. OTHOBPEMEHHO C Jie-
JSHBIMU XWUJIaMU B mipeaesiax 6ojee 00BOIHEHHBIX
YJaCTKOB TOP(MSHMKA TTOSIBISITIMCH TPYHTOBO-TOP(SI -
Hble (WJIM cHavaja TopdsHo-aensHbie) XKuibl. Co-
oTHouleHue 3HayeHuit 8*H—8'0 Bo by xxun 61u3
. BopkyTa mo3BossieT mpearnoioXXuTh UX o0pa3oBa-
HUE MPEUMYILIECTBEHHO 3a CYET TAJIOTO CHera.

3. Bapuauuu 3nauenuit 8'%0 (or —15,5 no
—16,4 %0) B MOBTOPHO-KUJIbHBIX JIbAAX JAIOT BO3-
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MOXKHOCTb peKOHCTPYMPOBATh 3UMHIE TeMIIEPaTyphl
BO3Iyxa TPEHJIAHICKOro Meproia rojIoleHa B paiioHe
BopkyTsl criemyronmM o0pa3oM: CpeaTHE3UMHSISI TEM-
nepaTypa BapbrpoBaia Mexxay —15u —17 °C, a cpen-
HestHBapcKast — Mexmy —23 u —25 °C.

4. 3uMHME KIMMaTUIECKNE YCIOBUS TPEHIIAHI -
CKOTO IIepHOIa rojIoleHa ObUIN OJIM3KU K COBpe-
MEHHBIM, HO SIHBapCKUE TeMIlepaTyphl BO3AyXa B
3KCTPEeMaJIbHO XOJOAHbIE 3UMBI ObLIM Ha 3—5 °C
HIXKE COBPEMEHHBIX, YTO CIIOCOOCTBOBAIO AaKTHB-
HOMY IIpOMEP3aHUI0 TOPGSIHUKOB, pOCTY U COXpa-
HEHMIO B HUX IIOBTOPHO-KIJIBHBIX JIbIOB.
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