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PaccMOTpeHbI TepMOKApCTOBbIE MTPOIECCH B HU30BbAX P. VHanrnupka. Jlama KpaTkask XapakTepUCTHKA
obHakeHust BOpOHIIOBCKUIL SIp — OMOPHOTO pa3pesa st 9Toil Tepputopun. ONMUCAHO SBJIEHUE BEPTUKATIBHOTO
U HAKJIOHHOTO PACIIOJIOKEHSI OTMEPIIHX JI€PEBbEB KOPHSAME KBEPXY B IHUIIIE TEPMOKAPCTOBOU KOTIOBUHBI 1
00BSICHEH MEXaHU3M TaKOil KapIMHAIBHOI TIEPEOPHEHTHPOBKI JIEPEBBEB B IIPOCTPAHCTERE.

Tepmoxapcm, redsinvie Jeuivt, e0oma, Hu30evs Unouzupku, 6atioxrcepaxii, 1oucmocms

“WHIMS” OF THERMOKARST
B.I. Vtyurin, S.M. Govorushko
Pacific Geographical Institute, FEB RAS, 690041, Vladivostok, Radio str., 7, Russia; sgovor@tig.dvo.ru

Thermokarst processes in the low reaches of the Indigirka River are considered. Vorontsov Yar exposure —
the key section for the given territory is briefly characterized. The phenomenon of vertical and inclined
arrangement of dead trees with roots up is described. The mechanism of such radical reorientation of the trees

is interpreted.

Thermokarst, wedge ice, yedoma deposits, lowers reaches of the Indigirka River, cemetery mounds, ice
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BBEJIEHUE

Kaxk u3zBecTHO, TEPMOKAPCT — 3TO MPOIECC He-
PaBHOMEPHOTO MMPOCEAHUST TOYB U TOJICTUJIAIONTIX
TOPHBIX TTOPOJT BCJIEICTBUE BRITANBAHUS MO3EMHOTO
Japna. JlaHHbIil poltecc XapakTepeH Mpeskie BCero
JUTST aKKYMYJISITUBHBIX PaBHUH ceBepa EBpasun u Ce-
BepHOI AMepuKU. TepMOKapcT OTHOCUTENBHO XOPO-
110 U3YYEH, 9TOMY MOCBSIIEH psn MoHorpaduii [ Ka-
uypun, 1961; @ervoman, 1984; lllyp, 1988]. Ou npen-
CTaBJISIET CEPHE3HYIO OMACHOCTD JIJISI COXPAHHOCTH,
YCTONYMBOCTU M HOPMAJIbHON AKCILIyaTallny 3/IaHni,
aBTOMOOWMJIBHBIX 1 JKEJIE3HBIX J0POT, TPYOOIIPOBOLOB
u T. 1. MHOTOYNCIEHHBIE TIPUMEPBI AehopMaliuii pas-
JIMYHBIX COOPYKEHUI BCJIECTBUE TEPMOKAPCTA MTPH-
BezieHbl B MoHOTpadusx [losopyuxo, 2007; Govorush-
ko, 2012].

PaszBuTne TepMoKapcTa MOKHO TIO/IPA3/EIUTh
Ha Tpu ctaaun [Junamuveckas zeokpuonozus, 2001].
Ha niepBoii cTajinm BeaecTBAE UBMEHEHUST BHEIITHE-
o TeII000MeHa yBeJInYrBaeTcs TIyOruHa CE30HHOTO
MPOTanBaHUs ¥ 0OPa3yeTcs MPOcaaKa MOBEPXHOCTH,
3arnodHsmomascs Bogoil. Ha Bropoii craguu riy6uHa
BOJI0EMA HAUYMHAET MPEBBIINIATh KPUTUIECKYTO BEJIH-
YUHY, IIPU KOTOPOIT CPeHEro[0Basi TeMIiepaTypa Io-
BepxHocTH jiHa cTaHoBuTcst paBuoii 0 °C. Tpetbst cTa-
JIUsl HACTYTIAeT, KOT/Ia Pa3Mep 03epa B MOTIEPEYHUKE
MIPEBBIIITAET MOIIHOCTH MHOTOJIETHEMEP3JIBIX TOPOJL 1
1o/ HuUM (POPMUPYETCST CKBO3HOU TAJHUK.

[laHHast cxema XapaKkTepu3yeT Pa3BUTHE 03€PHO-
ro TrepMokapcTa. [Ipu TepmMokapcTe, COpoOBOXKIATO-
HIEMCST CTOKOM BO/JIbI, BOSHUKAIOT (hOPMBI TEPMOJIE-
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HYIAIMOHHOTO MUKpopebeda: batikepaxu, Tep-
MOKapbl, TepMOIIpPKHU U p. Cleayer OTMETHTb, YTO
MOIITHAST AKTUBU3AIIHST TEPMOKAPCTOBBIX MTPOIIECCOB
Ha Bceli TeppuTopuu coBpemenHolt CeBepHoit Aky-
TUU TIPOU3O0ILIA B CBSI3U C MOTEIJIEHUEM Ha pybeske
Mo3/IHETO TIIeiicTolena—rogorena [ Kanauna, 2011].

Hacrositast paboTa 0OCHOBaHa Ha Pe3yJIbTaTax
HccaeJ0BAaHNM, TPOBOAUBIITNXCS B HU30BbX . UH-
qTupKa. [JIaBHON XapakTepHOi 0COOEHHOCTHIO TEp-
PUTOPUH, OTIpeIeIstonieil ee Mopdosornyeckuii 06-
JIUK, SIBJISIETCS] HATMYNE OTPOMHBIX 3aI1aCOB TIO/I3EM-
HBIX JIb/IOB. [1bI7IEBaThIE TOHKO3EPHUCTBIE OTJIOKEHUS
e10MbI OYKBaJIbHO “HAIIITUTOBAHbI” JIeISTHBIMU JKIJIa-
M. PacueToM 06HeMHOIT JIbAUCTOCTH TOPHBIX TOPO/
o Metoauke HI.III. Tacanosa [1977] moayyeno 3ua-
yenue 58 %, B ToM uncie 40 % 3a cuer MOBTOPHO-
skuspHOTO 1 18 % 3a cuer cerperanoOHHOTO Jib/ia U
nbaa-niemenTa [losopywro, 1981].

OBHAKEHUE BOPOHIIOBCKHUIA P

PaccmartpuBaemblii pazpes ABJILETCS ONOPHBIM
[ pationa BopoHIIOBCKU P U TIPeJICTaBIISAET CO-
6011 IPOIOJIrOBAThIIl OCTAHELl, OTPAHUYEHHBIN ¢ TPEX
CTOPOH aJacaMy U TePMO3PO3NOHHBIMU TOJIMHAMU, &
co cTopoHbl MHIUTUPKY aKTUBHBIM TEPMOKAPCTOBLIM
yeTyioM o01ieil BoicoToit 40 M.

O6pasoBanue BopoHI[OBCKOr0 0OHAKEHMS CBSI-
3aHO C TPOPBIBOM B Havdasre XX B. O/ITHONMEHHOTO 03e-
pa. Ha mpaBom Gepery mpoMBbITOro oBpara u 00paso-



“[IPUYY/IbI” TEPMOKAPCTA

BaJIOCh MepBOHaYanbHoe obHaxkeHue. [locTeneHno
ryOUHA 9TOTO OBpara yBeJIMUUJIACh,  €T0 OTBETBJIe-
HUST TOKPBLIH CETHIO THUIIE aaca ¢ TIIyOHHOI Bpe3a
10—15 m. Orcrynanue CTEHKH OOHAXKEHWS ¢ TeX TOP
cocraBmiio 6osee 800 m.

Bopontosckuii ap ABasieTcs OJHUM N3 KPYTI-
HEeHmMX 00HaKEHUH MOBTOPHO-KUIBHBIX JBI0OB, B
KOTOPOM BCKPBIBAETCSI CUCTEMA KPHOTEHHBIX 1 MTOCT-
KPUOTEHHBIX 00Pa30BaHUI: CUHTEHETHUECKIE ¥ HITU-
TreHeTUYEeCKHe TIOBTOPHO-KUJTHHBIE JIH/[bI, TEPMOKAP-
CTOBO-TIETIepHbIe 00PA30BAHUS 1 TICEBAOMOP(HO3BI.
B cepennne 1970-X IT. MPOTSKEHHOCTh OOHAKEHUS
6b11a 650 M, BICOTA JKUJI B YCTYTIE ocTUTAIA 22 M, a
o01IIre BepTHKAIbHbBIE PasMepPbl KT, Cy/Is 110 (par-
MEHTaM WX BBIX0/a B Gaii/skepaXoBOM IMoJie, COCTAB-
ssuma 50 M. Beero B neM BekpeiBaetcst 6osiee 60 srems-
HBIX JKWJI, PACTIOJIOKEHHBIX MO/ PA3HBIMU YTJIaMU
[ Bmiopun u dp., 1984].

Hawubomee Mool anac, cy/is mo Bo3pacTy Jie-
PEBbBEB, OTPAHNYMBAET OcTaHell ¢ ceBepa. CIIyck Tep-
MOKapCTOBOTO 03epa MPOU3OIIET B Pe3yJbTaTe ero
MUTPAIUN U TTOCTEAYIONIETO MPOPHIBA IO TOJTUHE B
nputok MHaurupku — p. Myrypaax. Takum o6pasom,
COBPEMEHHBII 00K TTOBEPXHOCTH TIPHOOPesIa Moj
BAWSHUEM JAJUTEIbHO Pa3BUBABIIMXCS TEPMO-
KapCTOBBIX TIPOTIECCOB MO BHICOKOIBAUCTBIM OTIOXKE-
HUSIM €/IOMBI 1 TTOCJIeyIolIell OTHOCUTETBHO CKOPO-
TEYHOU TEPMOIPO3UH.

Cynbba obHaxeHuit, 10100HbIX BOPOHIIOBCKO-
My, 3aBUCHT OT ABYX (akrtopos [losopywxo, 1981]:
KOJIMYECTBA BOJIBI, 0OPa3yIONIEHCsT TPU TasTHUN JIb/Ia
(Tpesk/ie BCero KUJAbHOTO0), M YKJIOHA BOZOTOKOB. ITH
(hakTOpBI OMpPesEeNAIOT SHEPTUIO BOAHOTO MOTOKA,
MIPOM3BOJISIIETO BBIHOC TBEPAOTO MaTeprasa ¢ 00Ha-
KeHust. B cayuae Hesloctatka sHepTHH BOJIOTOKOB 06-
Ha)KeHUsI BHAYAJIe PACTIAIAloTCs Ha OTAesbHbIe hpar-
MEHTBI, & 3aTeM OBIBAIOT MOTPeOEHbI IO/l CBOUMHE OT-
JoxkenusiMu. Ecivt sneprum i BoIHOCA OTIOKEHUTT

XBaTaeT, TO OTCTyMaHue OOHAKEHWI TIPIUBOUT K TI0JI-
HOMY YHUYTOKEHUIO OCTAHIIOB €JI0MBI.

B 1ies1om 970 06HAKEHME IETATBHO U3YYEHO, EMY
HocBsIeH psaj crateil [Boauxosckas u dp., 1978;
Bmiopum u dp., 1984; u dp.].

3ATAJOYHOE ABJIEHUE

O6cseyst OIHY U3 TEPMOKAPCTOBBIX KOTJIOBUH
B6IM3U BOPOHIIOBCKOTO Apa, aBTOPbI CTOJKHYJIUCH C
COBEPIIIEHHO HEBEPOSITHBIM (DAKTOM: CTBOJIBL IEPEBHEB
CTOSLIIN BEPTUKATIBHO (CM. PUCYHOK, @) MJIU HAKJIOHHO
(CM. PUCYHOK, 0), HO ... KOpHAMU BBepX. BHauase Ta-
KO€ TTPOTHBOECTECTBEHHOE IT0JIO’KEHNE /IEPEBHEB T10-
CTAaBWUJIO HAc B TYNHK. Ilo3/iHee MBI CMOTJIN TTOHSATH
[IPUYMHBI U MEXaHU3M IIpoiiecca, 00y CIOBUBIIETO Ta-
KyI0 cUTyaruio. Xo/[ TaKOH KapAnHAIbHON Iepeopu-
€HTUPOBKM JIEPEBBEB B IPOCTPAHCTBE MIPENCTABIIECTCS
HaM CJIe/lyIonum 06pasoM.

Cryck BopoHII0BCKOTO 03epa IIpou30IiIeN He cpa-
3y. IlepBbIil TPOPBIB, CY/Is TI0 TOJIIUHE CTBOJIOB Jiepe-
BbeB (10—15 cM) U yuuThIBas, 4TO HEOOXOAUMO OBLIO
BpeMsI [IJIST OCYTIIeHWS TOBEPXHOCTH, 3a/[€PHOBAHNS,
T. €. TIOZITOTOBKY TIOYBBI JIJIs TIPUHATHUS MEPBBIX TTOCE-
JieH1eB, cocTosiyics B Hadase XX B. Ho koTsoBuHa
oCyHmIach He MoJHOCTHI0. Hebombioe 03epo B ee
Haubosiee MOHUKEHHON yacTu coxpanuaoch. CTok
OCYIIEeCTBJISIJICSI B CTOPOHY COBPEMEHHOIO PycJa
p. Unaurupka.

OcobeHHOCTh TEPMOKAPCTa Ha ceBepe CUONPCKIX
PaBHUH COCTOUT B TOM, UTO JIEJ[STHBIE KIJIBI YACTO ITPO-
TauBaloT He /10 KoHIA. “KopHu” Kuj ocTaioTcs Mol
03€epaMu, ecJIM Ha JTHE YCIeBaeT HAKOMUTHCS J0CTaTOY-
HO MOIIHBIN CJION O0CAZKOB (Ha 3TO UJIET IPEK/IE BCETO
IPYHT, 3aKJIIOYEHHbBIN B s/IPaX JKUJIbHBIX TIOJUTOHOB),
MPEISITCTBYIONIUI UX NalbHEHIeMy TasHHIO.

Pano nim 11o3iHO TEPMOKapPCTOBBIE 03epa IPeHN-
pytotest. Toria Ha OGHAKMBIIIEMCS THUTIE CTAHOBSITCST

Beprukaisio (a) v HakJIOHHO (6) PACIONOKEHHbIE CTBOJIBI OTMEPUINX JUCTBEHHUI B uuILe asaca. Morto
b.U. Briopuna.
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BUJIHBI TaK HAa3bIBaeMble OYTPUCTHIE TIOJTUTOHBI (O/IHA
U3 CTaINIA PA3BUTHUS TOJUTOHATBHO-KUTBLHOTO PEJTh-
eda). [Ipu BeITaUBaHWY JIEJSTHBIX KU TTPOUCXOIAT
MHTEHCUBHAST TTPOCAJKA BbIIIeIeKAIEeT0 IPYHTA.
3eMIgHbIe Spa MOJUTOHOB, COePsKATIAe MEJIKNE
MIPOCJIONKY CETPETaIMOHHOTO JIbJ[a, TAKKE OCEIAT0T,
HO B MeHbIIel creneny. Ha Bepimnax sTux 6yrpoB B
MEPBYIO OYepe/lb OCEIIIOTC KyCTAPHUYKHI U JIUCT-
BEHHUTIA.

Yepes 50—60 sieT mocie epBOTo MPOPHIBA CIIY-
quIIcst BTopoii. OH TIPOM301IIes B TPOTHBOIOIOKHYIO
CTOPOHY, B IPYTYIO TEPMOKAPCTOBYIO KOTJIOBUHY C
03epoM, YPOBEHb KOTOPOro ObLT Hike. Hauascs Bpes
B JIHUTIE KOTJOBUHBI. DTO TPUBEJO, BO-TIEPBHIX, K
Pe3KOMY U3MEHEHUIO BOJHOTO PEKMUMA MTOBEPXHOCTH
U K OTMUPAHUIO JIEPEBBEB, a BO-BTOPBHIX, K BO30OHOB-
JIEHUIO TEPMOKAPCTA 110 OCTABIIMMCS “KOPHSAM” JIeIs-
HBIX JKUJT. TTOHMKEHUS HaJl sKujtamMu yriayouauck. Ha
nepeceveHy KU 06pasoBannuch HeHOMBINNE MO
IJTOTIA/U, HO IOBOJIBHO TJIyOOKUE 03€PKU-KOJIOIIDL.
IpyHT ¢ BepiiuH OYrPOB-TIOJIUTOHOB CTAJ OMOJI3aTh, a
JIePEBbsI — TaJIaTh B CTOPOHY HaUGOJBIINX YKIOHOB,
T. €. B MEXKIIOJUTOHATbHBIE TIOHIKEHM. B Tex caryya-
SIX, KOT/IA BEPIITIHBI YIIABIINX I€PEBbEB OKAZBIBAINCH
B MEXKIIOJTUTOHAJIbHBIX TOHUKEHUSX, YBEJTUICHUE
TJIyOUHBI TEPMOKAPCTOBBIX 03€PKOB-KOJIOAIIEB TIPHU-
BOJIMIIO KO BCe OOJIBIIEMY HaKJIOHY JA€PEBLEB, MOKA
OHM He YCTAHOBUJIUCH B BEPTUKATHHOE MOJIOKEHIE
KopHsiMU KBepXy. O TOM, UTO TIPOIIECC M ¥ TPOIOJ-
JKaeT UITH UMEHHO TaK, CBU/IETEJLCTBYIOT €TO Pa3HbIE
cTajnu, KOTopbie HabmogaoTes cefiuac. YacTs se-
PEBBEB ellle TOJbKO YIaJa, Apyras — ysKe MPUuHsia
HaKJOHHOE MOJOXKeHne (KOPHAMU BBEPX), & TPEThA
YacTh HAXOIUTCS B BEPTUKATBHOM COCTOSTHIH.

OmHaKo 3TO Bee JKe TPOMEKYTOUHOe TOJI0KEeHNe
oTMupaionux aepesbeB. Cyis 10 TOMY, KaK JIajblie
mresi mpoiece BOJNU3M HOBOTO MPOPbHIBA, T/e Bpe3 U
JIPEHUPOBAHIE TTOJTUTOHAILHBIX 03€PKOB TTPOUCXO/TU -
s 6oJiee MHTEHCHBHO, OHU CHOBA YIIAAyT, HO TEMeph
y’Ke B IIPOTHBOIIOJIOKHYIO CTOPOHY — B CTOPOHY Ha-
CTYTIAIONIETO Bpe3a.

[To-BUANMOMY, €CJIU BPE3 OKaKeTCst HeOOTBIITM
U JKUJTBI OTIATH MMPOTAIOT He 10 KOHI[A, TO BCE MOKET
MOBTOPUTHCS CHOBA. [MIporeoornyeckue yCcaoBus
BEPXHUX CJIOEB IPYHTA CTAOUIU3UPYIOTCS U TEPMO-
KapCTOBO-MOJUTOHAIBHOE JTHUTIEC KOTJIOBUHBI TIPH-
MeT HOBBIX ITOCEJIEHIIEB.

Jlpyroe mo6obITHOE sIBJICHIE OBLIO 3aMEYeHO B
COBPEMEHHOM TEPMOKAapPCTOBOM IMPKe HuzKe Bopown-
I[OBCKOTO OOHAKEHUSI, T/Ie Mbl OOHAPYKUJIH Oaiixke-
pax co CKBO3HBIM OBAJTbHBIM OTBepcTueM. Cremnan
pacymcTKy HUKe “OKHa”, MBI BBISICHUJIN, 9TO K 0Opa-
30BaHUIO OTBEPCTHUS TIPUBEJ TEPMOKAPCT 110 HEDOJTh-
HIOH JIefsiHOM JKuJte, paccekalolell baiijxepax 1mo-
mosiaM. BeposiTHO, B mporiecce HAKOMJIEHUS U TIPO-
MEep3aHUs ITO TOJIIY GBI TIEPUOBI TIOXOIOAAHST
u noTenienus. Bo Bpems moxoJsiofjaHuil cy1ecTBo-
BaBIIINE JKUJTbHBIE TOJTUTOHBI Pa3OUBANCH JOTOJTHIU-
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TeJIbHBIMU MOPO3HBIMU TPEIIMHAMU, U B 3 MJISTHBIX
szipax OOJIBIINX HOJUTOHOB CTAIM PACTU MEJIKUE Jie-
JISTHBIE JKUJIKKW. Bo BpeMst IOTeNIeHNsT POCT UX BBEPX
npekpaiaics. Bor ata HeGobIIas JeasIHas KILIKA,
KOT/Ia-TO TIPEKPATUBIIAs CBOW POCT, TOXKe Havasa
BBITAWBAThH W TIOCIYKIJIA MPUIMHON 0OpasoBaHUs
“okHa” B baiiKepaxe.

BbIBO/IbI

XOTst TEpMOKAPCT OCTATOYHO XOPOIIIO U3yY€H, B
€ro MexaHu3Me UMeIOTCsI elle HeBbIsICHEeHHbIE IeTaJI.
3HAYUMOCTb TEPMOKAPCTA JIJIs1 YeJIOBEUeCKON Jie-
SITEJIBHOCTH B YCJOBUSX TJI0OQJIBHOTO MOTEMJICHUST
Bo3pacraet. OTTanBaHMe JIb/IOHACHIITIEHHBIX TPYHTOB
B OCHOBaHMSIX HACbIIEH OyeT IPUBOANTD K IIPOCa/-
KaM I10JIOTHA JKeJIe3HbIX M aBTOMOOMJIbHBIX JOPOT,
paspyIIeHUsM JKeJIe3HOTOPOKHBIX TTyTel, nedopma-
UM TBEPAOTO MOKPBITUS aBTOMOOUIBHBIX JIOPOT 1
aspoipoMoB. TepMoKapcT B OCHOBaHUY (DYH/IAMEHTOB
3llaHMiI IpUBEAET K IoTepe Hecyllel crocobHoCTH
IPYHTOB 1 BBI30BET UX JiehOPMaIINH.
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