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B 2016 r. Ha kprocpeprom momurone PHIIIII (o. 3amaxnsrii Llnmunbepren) BiepBbie HaYaTHl
JIOJITOBPEMEHHBIE HAOMIONEHNUS 32 COCTOSHHEM Mep3NbIX MopoA. [Tonmuron pacmonoxkeH B OKpecT-
HOCTSX moc. bapennOypr Ha TunmaHON a1 mobepexss LInmnbeprena necTHUIE TOTOIEHOBBIX
Mopckux Teppac. CortacHo pe3yiabraTtaM IIPOBEICHHOTO KOJIOHKOBOTO OypEeHHUsI MOIITHOCTH TPaBeH-
CTBIX ITECKOB 1 CYTIIMHKOB C MACCHBHOI! M ITMPOBOH KPUOTEKCTYPOH, CIIATAIOMINX aKKYMYIATHBHBIE
Teppackl, BApbUPYeET OT 2 10 7 M; HIDKE 3aJIeTal0T METIOBBIE H HEOT€HOBBIE TPEIIMHOBATHIE MIECIAHH-
KU U CIaHIBL. JIBe CKBaKHHBI 000PYIOBAaHEl aBTOMaTHYECKUMH TePMOMETPHIECKUMH KOCAMHU ISt
MOHHTOPHHTA TEMIIEPATyphl Ha TIIyOWHE HyJIEeBBIX aMILUTUTYJ U CE30HHOTO IIPOHUKHOBEHUS B TPYHT
HyleBoi m3oTepMel. Temrieparypa Ha mryouHe 15 M cocraBmna —2,37 °C. V3mepeHns MOITHOCTH
CE30HHO-TAJIOTO CII0s1, POBEICHHBIE B CEHTAOPE IO PETYISPHOM ceTKe ¢ mrarom B 10 M Ha TuTomiaake
pasmepom 100x100 M, mokazanu 3uaueHus ot 1,15 mo 2,60 M npu cpeanem 3HadeHuu 1,56 M. Boi-
SIBTICHHBIN 110 pe3yJbTaTaM aHaln3a BOJAHOW BBITSDKKU T€OXUMHUYECKHHA Oapbep, HaXOMAIMIHUiicS Ha
0,8-1,6 M HIKE BEepXHEH IpaHHUIBI MEP3TIOTHl B MOMEHT MaKCHMAalbHOTO OTTaWBaHH, BEPOSTHO,
MapKHUpyeT NIyOHHy OTTaWBaHUS BO BPEMS TOJOIEHOBOTO onTuMyMa. CremaHsl MPeAToKeH s 110
MPOIODKEHHIO M PACIINPEHUIO HA9aThIX Ha KPHOC(EPHOM MOIUTOHE JOITOBPEMEHHBIX HaOIIoAeHN
3a qUHAMHKOW Mep3ioThl Llnundeprena.

Knrouesvie cnosa: 1llnundepren, BeuHas Mep30Ta, CE30HHO-TAJIbIA CIIOM.

BBEJEHUE

Beunas mep3nora — HanboJee WHEPIMOHHAS COCTABIONMIAsS B KIMMATHYCCKON
cucTteMe atMocdepa — OKeaH — 3eMHast IOBEPXHOCTh. B TO ke BpeMs IPOBOANMBIC B IT0-
CIIeIIHHE JCCSTUICTHS HaOMOIeHUs 3a peaknneil Mep3iaoTel CeBEepHOTO MONyIIapus Ha
MOTETICHUE KITMMaTa JOCTaTOYHO OJJHO3HAYHO YKA3hIBAIOT Ha BO3PACTAHHE CPEIHETOOBBIX
TeMIeparyp TpyHTa, HHTEHCH(DUKAITIIO TEPMOKApCTa U TepMoadpa3ii MOPCKIX OEperos,
yBENMYEeHHE MOMTHOCTH ce30HHO-Tanoro ciost (CTC). Tak, mo JaHHBIM MEXIyHApOIHOM
MpOoTrpaMMBbl IUPKYMIOISIPHOTO MOHHUTOpUHTA nesitenbHoro cinost CALM (circumpolar
active-layer monitoring), 6onee 4eM JIeCATUICTHHIE PSIbI HAOMIOACHUH TOKa3bIBAIOT CKO-
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poctb yBennuenus MoHocti CTC ot 2 10 6 cM/roz Ha ceBepe eBporeiickoi uactu Poccun,
0-2 cm/ron Ha ceBepe 3ananHoit Cudupu, ~1,5 cm/ron Ha ceBepe Bocrounoii Cubupu u
~1 cM/ron — Ha UykoTke (AHUCHMOB U 11p., 2012). 3a nocienaue 20-30 net Temneparypa
MEep3JI0ThI Ha TITyOMHE HYJIEBBIX TOJJOBBIX aMIUIMTY/] B cpeiHeM moBbicuaack Ha 0,5-2 °C.

OctpoBsa B PoccuiickoM cekTope APKTHKH MPECTABISIOT COO0M «OeI0¢e MATHO» B CO3-
JIAHHOM 3a TIOCIIeTHUE IECATHIICTHS OOIIMPHON CETH HAaOIIOaTeIbHBIX MEP3JIOTHBIX CTAIU-
OHApOB, OT/EJILHBIX IIOLIAJIOK, TPOQUIICH U CKBaXKHH. 3HAHUE COBPEMEHHOM MEP3JI0THOM
00CTaHOBKH U MPOTHO3a €€ M3MEHEHUSI BAYKHO HE TOJILKO C HAYYHBIX, HO U C PAKTHUECKUX
MO3MLINH, TaK KaK Ha apxurenarax Poccuiickoil ApKTHKY BO30OHOBIISETCS CTPOUTEIIECTBO
Pa3IMYHBIX COOpYKeHHI1. B 3TOM oTHOIIEHNH 0c00bIi MHTEpec npexacTasisier Lnundepren,
pacroNoKeHHbIN y 3amaHoi rpaHuibl Poccuiickoit ApKTHKH B Ce€BepO-aTiIaHTHYECKOU
30HE, MEPBbIi U3 APKTUYECKUX apXHIISNIaroB, CTOSIIUI Ha My TH 3araJHOro aTMOC(EpHO-
o MepeHoca U OTEIUISIONIEro BiausHust [onbderprmMa, 4yTo esaeT Mep3ioTy apxurenara
HaubOoJiee '-IyBCTBHTeanOﬁ K U3MCHCHUSIM B aTMoctbepe " OKCaHC, a TCMIIbI UBMCHCHUA
TCOKPUOJIOTMYCCKUX yCHOBI/Iﬁ OJHUMU U3 CaMbIX BBICOKHUX CPCIAN APKTUYCCKUX OCTPOBOB.
MereoponornyeckuMy HaOIIOICHUSIMU B TIPOIILIoM Beke Ha [lImundeprene 3adukcrupoBaHo
3HAYNTENILHOE BO3pacTaHUE CPETHETOIOBBIX TEMIIepaTyp Bo3ayxa. Tak, Ha METEOCTaHIH
B Jlonritupe (0. amagubiii [lnuidepren) cpenHerooBas TeMeparypa Bo3ayxa Ha ypoB-
He Mops ¢ 1920 . 3a 5 et moBeIcHIIachk ¢ —9 10 —5 °C, mocnie 4ero oHa ¢ HeKOTOPhIMU
KoJIe0aHHUSMU TIPOIOJDKMIIA ¢i1abbiil pocT U pocturia —4 °C (Humlum et al., 2003). B o
JKE€ BpeMsl IPSMOM 3aBUCUMOCTU MEXIy TEHACHLHEH U3MEHEHMs TEMIIEPATypbl BO31yXa
1 TEMIICPATYPHBIM COCTOSTHUECM MEP3JILIX MMOPO HE CYIIECTBYCT, TaK KaK KIIMMAaTU4YCCKUE
M3MEHEHHUSI MOT'YT IIPUBOAUTH K TpaHC(HOPMAIMU PACTUTEIBHOTO M CHEKHOT'O ITOKPOBOB,
OKa3bIBAIOIINX CYLIECTBEHHOE BIMSIHUE Ha Mep3JioTy. [loaToMy [u1st mosyueHus Haubosee
JIOCTOBEpHOI nH(popMaryy 00 K3MEHEHNH MEP3JI0OTHOH 00CTaHOBKH TPeOyeTCsl IOCTaHOBKA
CHenHaIM3UPOBAaHHBIX JOJITOBPEMEHHBIX HaOMIofAeHnH. B maHHOM cTaThe paccka3biBacT-
cs1 0 co3maHuu KpuocdepHoro nojuroxHa B cucteme PHIII u mepBbix HaOMIONCHUSIX HA
HeM. [ToneBbie paboOThI MPOBOAMIKCEH B aBrycTe—ceHTsOpe 2016 I. B paMKaxX SKCICTUIIMN
«bapennoypr-2016» 1 BKIFOYMIN B ¢e0sl CICAYIONINE MCCIICAOBAHMS: BEIOOP MecTa ISt
KpHOC(HEPHOTo MOJIUroHa, OypeHHE CKBAXKUH C IEJIBbIO BBISIBJICHUS KPHOJIUTOIOTUICCKOTO
CTPOEHHUS MOJIUTOHAa, 00YCTPOHCTBO TEPMOMETPUUYECKUX CKBAXKHMH, H3MEPEHHSI MOIITHOCTH
CE30HHO-TAJIOr0 cJios. PaiioH pacronoxeHus KpruochepHOro MoJMroHa Obll BRIOpaH UCXOs
U3 CIIEAYIOIINX KPUTEPHEB: TOCTYIHOCTD AJIS MOCEIEHHs, PACIOIMKEHHE B OIrKaimx
OKPECTHOCTAX OT MCTCOCTAaHIINU, 4 TAKKE HAJIMYHC B BerHeﬁ 4acTu paspesa JbAUCTbIX
JIMCIIEPCHBIX MEP3JIBIX MOPOA. YIOBIETBOPSIOIIAS STHM TPEeOOBaHUSM IUIONIAKa Oblia
HaiieHa B 2 KM K ceBepy oT bapeHioypra Ha 1oxHOM Oepery 3anuBa Mcdpop.

HCTOPUS MEP3JIOTHBIX UCCJIEJOBAHUI HA IUNMIBEPTEHE

Hagamo Mep3/oTHBIX M3BICKaHMH Ha COBETCKHUX pynHHUKax llImmibeprena sBUIOCh
TpeOOBaHMEM MPAKTHKH, KOTA C BEYHOH MEP3JIOTOI CTOJIKHYINCH TP MPOXOIKE YTOJb-
HBIX IIAXT, IPOCKTUPOBAHNH (YHTAMEHTOB U M3BICKAHMHM MCTOYHUKOB BOJOCHAOKECHUS.
B 1935 r, T.e. Bcero 3 roma cIrycTs IMocie IpHoOPETeHHS y TOJUTAHAIEB YTONBHBIX Y94acT-
koB, IlImumdeprerckas reosoropa3BeodHast SKCIIETUINS TpecTa « APKTHKYTOJIbY Havasa
MIPOBEICHUE THAPOTEOIOTNIECKIX HCCIIEA0BAHUM, B KOTOPBIX pacCMaTPUBAJICS MINPOKHHA
KpYT BOIIPOCOB, CBS3aHHBIX C BEUHOI Mep3710Toii (3enkoB, 1935). Ha bapennoyprekom me-
CTOPOXKJICHUH OBLTO TPOBENICHO KOJIOHKOBOE OypeHwe mopsinka 350 TOMCKOBBIX CKBAKHH Ha
yrois ryouHoi 1o 700 M (ITman ropHBIX BEIpaOOTOK 110 TUTacTy BepxHemy, 2016). B psae
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CKBQ)KUH TPOBOAMINCH U3MEPEHHsI IIIyOUHBI HYJIEBOM M30TepMbl (3eHKOB, 1935; Anly,
1947; O6uaun, 1953; O6uauH, 1958). Taxke TPOU3BOAMINCH U3MEPEHHSI TEMIIEPATYPBI
0 CTBOJIAM IaxT U B mypdax. CeTb CKBa)KMH MO3BOJIMIIA BBISIBUTH 3aKOHOMEPHOCTH I10-
JIOKEHHUS1 HIDKHEH TPaHUIlbl BEYHOW MEP3JIOTHI B 3aBUCUMOCTH OT pejibe)a MECTHOCTH U
yAaJIeHHs OT MOPSI, IOJIyYUTh TEMIIEPaTyPHbIE KPUBBIC, ONPEICIUThH XapAKTEPHYIO IITyOHHY
HYJIEBBIX aMIUIATY/] U T€OTEPMUYECKUI TPaIUCHT.

[IpoBeneHue cnenuamTu3npOBaHHBIX HMHKEHEPHO-TEOJOTHYECKUX H3bICKAaHUN Ha
pyauuke [Tnpamuia ObIIO CBSI3aHO € TEM, YTO MOCENIOK PACoaraeTcsi Ha Mep3JbIX YeT-
BEPTHYHBIX OTJIIOKESHUSIX MOIITHOCTBIO B [IEPBBIE JIECSITKU METPOB. B CBsI31 ¢ 3TM OosbLias
9acTh 3/1aHUMH, B TOM 4Hcie U 125-KBapTUPHBIHN 4-3TaXKHBIN KHUIIOH 10M, TOCTPOCHHBIN HAa
cBaiiHOM (pyHIaMEHTE ¢ BEHTHIMPYEMbIM OIIONBEM, UMENH ie(h)OpMalIH, CBSI3AHHBIE C
HepaBHOMepHO# ocajkoit (Leko u mp., 1980). [{ns HabnroneHus 3a gehopMalusiMu 3TaHKs
OCHAIL[AJIUCh CTIeHaIbHBIMU periepaMu. 3ydeHue TemMieparypHOro COCTOSIHHSI MEP3JIOThI
MPOBOIMIIOCH TAKXKe JUIsl IPOSKTUPOBAHUS TEPMOCTAOMIM3aTOPOB HA OCHOBE KEPOCHHA,
KOTOPBIMH OCHAIIIEH P/l 3laHUH B MOCEJIKE.

KpuoreHHoe cTpoeHre Mep3IIbIX YeTBEPTHYHBIX MOPOJI U TIOJ3EMHBIE JIbIbI H3Y4aInCh
b.U. BriopunsiM B xoae sxcneaunuiit UI' AH CCCP 1987-1988 rr. bein cnenan BbIBOA,
«uto Ha llInuudeprene BCTPEYatOTCst BCE THITBI, HOATHITBI M BUABI KPUOT€HHOTO CTPOCHHUS,
XOTSI MaclITaObl X MPOSIBJICHUS CYIIECTBEHHO OTIIMYAIOTCS OT IPYTUX PaiioHOB APKTHKH
n CyOapKTHKH, 0COOCHHO KOHTHHEHTAIIBHBIX ceBepoasuarckux» (Briopun, 1990. C. 49).
I[Tpu aTOM, HcXozst U3 TPYOO3EPHUCTOTrO XapaKTepa OTIIOKEHUH, Hanbouiee OlaronpusiTHbIC
ycnosus Ha llInundeprene cyniecTByOT J1sl IEMEHTHOT'O TUIIA JIbJ000Pa30BaHMs U MEHEe
OnaronpusTHbIE — JUIsl CETPETraliMOHHOTO U 3aJIeKe00pa3HOTO.

Crnenyer oTMeTuTh, uTo padorsl b.M. BTiopuHa — 3TO OJHM M3 HEMHOTHX OILy-
OJMKOBAaHHBIX OTEUECTBEHHBIX PabOT aKaJeMHYECKOr0 XapakTepa Mo M3yUYeHHIO BEYHOM
mepainotsl [nuibeprena. OcHoBononararoieii paboToi MOXKHO CUHTATh TAKKE CTAThIO
corpynauka HUWT'A H.W. O6unuHa 0 MOA3EMHBIX BOAAX M BEYHOW MEP3JIOTE COBETCKUX
pyauukoB o. 3ananueiid [nuudepren no uccaenosanusam 19521954 rr. (O6uaun, 1958).
Jlpyrue BbIlIEyIOMSIHY ThIE pa0OThI IPENICTABISIOT COOOH B OCHOBHOM ITPOU3BO/ICTBEHHBIC
0TYeThl, XpaHsuecs B apxusax [IMI'PO u Tpecta « ApKTHKYTONbY.

HcTopusi HOPBEKCKUX MEP3JIOTHBIX UccienoBanuii Ha Illnunodeprene moapoOHO
paccmotpena B padore (Humlum et al., 2003). o 1970-x rr. uccieaoBaTead H3y4vasiu
B OCHOBHOM OT/ICJIbHBIC SIBJICHHS, TaK WIM WHAue CBS3aHHBIC C MEP3JIOTOM: TPyHTOBBIC
JIbJIBI, COMTUQIIIOKINIO, MOPO3000HOE PACTPECKUBAHKE, CEJIH, POAHUKH, JIOKE JISTHUKOB
u T. 1. B 1976 1. Obuta onyonukoBana 3HakoBasi cratbs O. Jletictona (Leistol, 1976), B ko-
TOPOIl CUCTEeMaTU3UPOBAINCH IAHHBIE O MOIIHOCTH M TEPMHYECKOM COCTOSIHUU MEP3JIOThI
Inunbeprena. OcHOBBIBasiCh Ha TEMIEPaTypHBIX 3aMepax B LIaxTax, JlelcTon ouneHmI
BEJIMYMHY T€0TEPMHYECKOr0 IPaIMeHTA JJIsl IEHTpalIbHOW yacTH 0. 3anaansblii L nundepren
B 2-2,5 °C/100 M. Borpocsl cyiiecTBOBaHUs CyOMapUHHON MEP3JI0ThI pacCMaTPUBAIOTCS
B paborax (Gregersen, Eidsmoen, 1988; Landvik et al., 1988). [Tog3emHbIc BOIbI U UX
B3aUMOCBSI3b C MEP3JIOTOH, B TOM YHCJIE B aCHEKTe MX MPAKTHUECKOTO MCIOIb30BaHUS,
ocgeteHbl B padorax (Haldorsen et al., 1996; Haldorsen, Heim, 1999).

B 1978 r. Hopexckuii komuteT 110 Mep3iiore (Norwegian committee on permafrost)
Ha4YMHAET CTallMOHApHBIC HAONIONCHHUS 38 TEMIIEPATYPHBIM PEKHUMOM MEpP3JIBIX MOPOJ B
CKBa)knHaX 1youHou 2 u 8 M B paiione nmoc. Crearpysa (Bakkehoi, Bandis, 1988). 1o nipo-
exty Permafrost and climate in Europe (PACE) B Llentpansaom HInunoeprene B 1998 1.
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OBLTH ITPOM3BEICHBI 3aMEPbI TEMITEPaTyphl B CKBaKMHE Ha TiryouHe 100 M ¢ 1ienbio nae-
oremreparypHbix pekoHcTpyknuii (Isaksen et al., 2000). B 2007 r. Obutu OmmyOIUKOBaHbBI
PE3yIbTaThl MOHUTOPUHI'A B I[aHHOﬁ CKBaXMHEC, ITOKa3aBUINEC TPCH HA YBCIIMYCHUEC TCM-
neparypsl (Isaksen et al., 2007). C 1972 r. B paiionax Kan Jlune n Kamuncocrpana npo-
BOZSTCS PEryJIsipHbIE 3aMepbl MOLITHOCTH ce30HHO-Tajoro ciost (Christiansen et al., 2003).

3HaYUTENBbHBIM UMITYJILCOM JUIsl U3y4YeHUsI Be4HOW Mep3ioThl Ha llInundeprene cran
MexnayHnapoausl nossipubiii rox 2007 1., B paMKax KOTOPOTO OBLT peain30BaH MPOEKT
TSP-Norway no 6ypeHHIo U 00yCTpONCTBY O] TOJTOBPEMEHHBIM TeMIepaTypHbIH Mo-
HUTOPHHT €Ille YeThIPEX CKBaXHUH NIyOHHOH OT 5 10 40 M. Bce CKBa)KMHBI pacionoKeHbl
B LIEHTPaJIbHOW M 3anajHoi obmactu o. 3anaanbiii Llnundepren Ha ynaneHuu He Oosee
60 xm ot Jlonriinpa (Christiansen et al., 2010). B HacTosiiiiee BpemMsi B HOPBEKCKOM YHH-
Bepcurere UNIS paboraer rpynma, 3aHuMaromniascsi 00paboTKo# JaHHBIX TEMIIEPATypHOTO
MOHHUTOPHHI'a MEP3JIOTHI U 3QJI0)KEHHEM HOBBIX CKBaKMH. CHeMallbHO TI0J] 3Ty 33/1a4y B
I'epmanun Obuia paspadorana Oyposast ycraHoBka UNIS Permafrost Drill Rig. Makcu-
MaJibHas ryouHa Oypenus ycraHoBkoit UNIS coctaBuia 23 M ¢ 0T60poM KepHOB U 50 M
6e3 otbopa (Gilbert et al., 2015).

METOAbI

Bypenne ocymecTBisinocs yctanoBkoit YKB-12/25 «Bcyxyro», 6€3 TpOMBIBKH U TIPO-
JYBKH, JUIsl 00ECIICUCHNST COXPAHEHHUSI MEP3JIOTO COCTOSHHSI KEPHOB ISl X KOPPEKTHOTO
KPHOJIUTOJIOTNIECKOTO OTIMCAHMS U TPEJOTBPANICHUS NX XUMUIECKON M OHOJIIOTHYECKOH
koHTamMuHauH. [Tpn OypeHnr HCHOTB30BaINCh CTICIHAIbHBIC KOJIOHKOBBIE TPYOBI C TBEP-
JOCTIIIABHBIMH KOPOHKaMH BHEITHUM JraMeTpoM oT 112 mo 76 MM. He3HaunTensHBII Bec
7 TabapuTHI UCTIONB3yeMOT0 OypOBOTO 000PYAOBaHHS TIO3BOJIMIIN BRITIOIHATE PaOOTHI 63
yepoa MpUPOHOH cpeie M HapyIIEHHUs TOYBEHHO-PACTUTEIBHOTO CII0sI, KOTOPOE MOTIIO
OBl TPUBECTU K M3MEHEHHIO TEMIIEPATypPHOTO PEKUMA MEP3IIOTHI.

J1s TOATOBPEMEHHOTO MOHHTOPUHTA CKBRKUHBI 000PYI0BAINCH TEPMOKOCaMH (BHp-
Ml Gloria (I'epmanmst). Peructpanms remmeparyp IpOBOIUTCS B aBTOMAaTHIECKOM PEKUME
4eThIpe pas3a B cyTku. Jlmmaa Tepmoxoc 10 u 15 M ¢ marom mexxy nataukamu 0,5 n 0,75 M
COOTBETCTBEHHO. [IepBbIE 3aMepbI TPOBOIMITICE B 3aTaAMIIOHUPOBAHHBIX CKBAKMHAX OoJiee
YeM uepes3 HEZEHI0 MOCiIe 3aBepIIcHNs OypeHHs.

Js mornTopuara MorHocTH CTC B mpeenax kprochepHOTo TIONMTOHa ObITa 3aI0KeHA
mromtazka rmo meromuke CALM. CALM — MextyHapoaHasi porpaMma MAPKYMITOISIPHOTO
MOHHUTOPWHTA IS TEITHHOTO CTI0sI, co3nanHast B 1990 T. 1 ABISIOIIAsCS COCTABIIAIONICH CHCTEM
GTOS (Global Terrestrial Observing System) u GCOS (Global Climate Observing System),
paboTaromux nox arugoit BeemmpHoit Mereoponormdeckoit opranmsarmu (BMO). [Tnormanka
CALM Ha IONTUTOHE KBapaTHas, TUIOMIAAbI0 | Ta, ee YTkl pa3sMedeHbI KOJTbSIMH, KOOPIMHATHI
KOTOpBIX OTCHATHI ¢ Tomotisio GPS. M3mepennst CTC mpoBoaniich B Ha4alle CEHTIOPS C BBI-
TTaJICHNEM TTepBoro cHera ¢ maroM B 10 M B 121 Touke. HecMoTpst Ha 3HAYUTENEHYIO MOIITHOCTD
CTC u Hanwume TPaBys U TAIIBKH B €T0 pa3pese, NIyOrHa 3aJleraHnsl Mep3JI0ThI JJOCTATOYHO
XOpOIII0 (PUKCHPOBATAC P BOMBAHHH IITyTIa KYBAIHOH Oaromgaps pa3inaiio B MEXaHIIECKIX
CBOWCTBAX TAJIOTO ¥ MEP3JIOTO IPYHTA.

B oOpasiiax Mep3ibIx Topoz, MOy IeHHbIX TpH Oy PEeHHH, H3MEPSUTHCH BECOBASI BIAXKHOCTD
1 XUMHUYECKHUI COCTAB BOAHON BBITSKKY. [ [polieHTHOE contepkanye BO/IbI ONPEAETSIIOCH BECO-
BBIM C110c000M. J{y1sl IPUTOTOBIIECHNSI BOIHOH BBITSDKKH M3 TIPEABAPUTEIIHHO MPOCYIIEHHOTO 1
TIPOCESHHOTO Yepe3 CUTO AUaMETPOM | MM Mep3JI0To TpyHTa OblTa B3siTa HaBecka 20 T 1 3a7mTa
100 M1 memorn30BaHHO Bofbl. [lomyderHas cycrieHsus (puisTpoBaiack uepe3 HeHITOHOBEIC
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(wisTpsI ¢ tMamerpoM rop 0,45 MKM TocIie epeMenIrBaHus B TeHEHHE TpeX MUHYT. Bonopor-
HBIH MOKa3aresb BOIHON BTsDKKH ObUT n3MepeH Ha pH-merpe Mettler Toledo Seven Compact S
220; epen KaxI0ii cepueii 00pasiioB MPOBOAUIICS KOHTPOJIb IPALyHPOBOYHON XapPAKTCPUCTUKH
1o cranaapTaHoMy o0pasiry ¢ pH 7,01. OOrast MUHEpaIU3aIys PacCUNTHIBAIACH U3 YICIBLHOM
ANEKTPOINPOBOANMOCTH BOJJHOM BBITSKKH, TIOJTyUEHHOM C TIOMOIIIBIO KOHayKToMeTpa Mettler
Toledo Seven Compact S 230; nepen kax 01 ceprei i3MepeHHU TPOBOJIIICS KOHTPOJIb TPa/Iy-
MPOBOYHOM XapaKTEPUCTHUKH 0 CTaHIaPTHOMY 00pasily 3eKTporpoBoquMocTH 1413 MxCwm/cM.
OCHOBHBIE aHHOHBI ¥ KATHOHBI B BOJJHOM BBITSDKKE ONPEACIISUTCH METOJIOM HOHHOM XpOMaro-
rpadun Ha xuaKOCTHOM Xpomarorpade Shimadzu LC-20 Prominence ¢ KOHIyKTOMETPAYCCKAM
nerekropoM Shimadzu CDD-10AVvp 1 nonoooOMeHHbIMU KooHKamu Phenomenex Star-ion
A300 1 Shodex ICYS-50 Ha 1ByX ypoBHSIX 4yBCTBUTEABHOCTH. CTaOMIBHOCTD rPalyHPOBOK
MpOBEpsUIACh Mepejl KaxIoi cepueil 00pas3LoB U YIOBJIETBOPsUIA YCIOBHM n3MepeHui. Jlis
KOHTPOJISI TOYHOCTH JIEJIAITKCH BBIOOPOYHBIC M3MEPEHHSI TApAJLIEBHBIX ITPO0 B KaXKI0U CEpHH,
OTKJIOHEHHSI OT CPEIHEr0 3HAUCHHS YIOBJIETBOPSUTH YCIOBUSIM METOIMKH MO KXKJIOMY HOHY.

PE3YJIBTATbI

I'eomopdonornyeckas NpUBSA3KAa U KPHOJIHTOJIOTHYECKOE CTPOEHHE

B reomopdorornueckoM OTHOLICHUH HOJIUIOH MPEACTABIAET COO0I THIIMYHYIO JUIS
nmobepexbs 3anagHoro Lnudeprena TeCTHAIYY MOPCKUX a0pa3nOHHO-aKKyMYIISATHBHBIX
Teppac, Mo3ToMy HaOII0eHUS Ha KPHOC(HEPHOM ITOIMTOHE MOYKHO OYIET C OTpeIeICHHOM
CTEIEHBIO JOCTOBEPHOCTH HKCTPAIIONUPOBATH U Ha ApyTHE paiioHbl mobepexss L nuidep-
reHa. Teppacsl crryckarorcs K 3anuBy Hc-¢popr ¢ BeIcoTh! 00510 100 M 1, BEpOSATHO, IMEIOT
TOJIOLICHOBBII BO3PACT, OHHU IIEPEKPHIBAIOT KOPEHHBIE TOPOJIBI, TPEICTaBICHHBIE METIOBEIMH
Y HEOTCHOBBIMH IT€CYaHUKAMH M CJIaHIIaMU. Teppackl COOTBETCTBYIOT Pa3IMYHBIM YPOBHAM
CTOSIHUSI MOPSI B TOJIOLICHE, Koraa Ha (pore noxuaThs LLnnubeprena mporucxoauig 3a1epiKKH
U yPOBEHb MOPS OTHOCHUTEIILHO JOJITO OCTABAJICS HEHM3MEHHBIM.

B npenenax xprochepHOro moiuroHa (GUKCHPYIOTCS CIELYIONHE MEP3JIOTHBIE MPO-
LIeCChI M ABJICHHS: COMU(ITIOKINS, S THA-MEAAIBOHBI, JIOKaJIbHO-MOPO3000HHBIE TPEIHHBL.
Tepmoabpasus pa3Buta ci1abo, Tak Kak OEpPEeroBoi yCTyIl MEpPBOM Teppachl craraercs, 3a
UCKITIOYEHHEM BEPXHHX JIBYyX METpPOB, CKaIbHBIMH Ioponamu. Ha monvrone orMedarorcs

Puc. 1. CrytHnKoBoe m3o0paxeHne kprocdepHoro nomurona B bapeHndypre ¢ ykazaHneMm mMecT
PACIOIOKEHUS CKBXKUH U TUIOIIAKH HAOMIOICHHUIT 32 MOIIIHOCTBIO CE30HHO-TAJIOT0 CJIOS TI0 IPO-
rpamme CALM.
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Puc. 2. KpuonuTonoruyeckre KOJIOHKH CKBa)KHH.

TIPOSIBJICHUS TEPMOKApCTa U TEPMOIPO3HU B MECTaxX, IZie BO BPEMsI I€OJIOropa3BelOuHbIX
padot 1930-1950-x rT. ycTaHaBIMBANINCH OaTKi OypOBBIX YCTAaHOBOK. B cocenueit nonmHe
I'pérnanen B 3umHEe BpeMs (GOPMUPYIOTCS HATEAN K UIMEIOTCS OyTPBI ITyIeHHS — OyIITyHSIXH.

[To reomopdomornaeckomMy Mpo(HUITI0 BKPECT JIECTHUIBI MOPCKUX Teppac OBLIH
IPOOYPEHBI CKBaYKUHBI 11 TEPMOMETPHYESCKUX U3MEPEHUH, BBIICHEHUS KPHOIHTOJIOTH-
YECKOTO CTPOCHHUS B 0TOOpa KEPHOB IS ITasreoreorpapuaeckux peKOHCTPYKITHiA (puc. 1).
MoUIHOCTh aKKYMYJIATHBHBIX OTIIOKEHHH, 00pa3yoInX Teppackl, 10 pe3yisraram Oype-
HUS BapbHpyeT oT 2 10 7 M (puc. 2). Teppacsl XapaKTepu3yIOTCS OTHOTHITHBIM KPHOIH-
TOJIOTHYECKHM CTPOCHHEM, OTPaXKAIOIIUM CMeHY (haliaibHOil 00CTaHOBKU B IpoIiecce
HaKOIUICHUS OTIIOKeHUH. CBepXy 3aJIeratoT CylIMHKU M IIECKH MOIIHOCTBIO OKOJIO 1,5 M,
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Jianee uAeT rpaBUHO-TAIEYHUKOBBIN IPYHT C TEMHBIM ME€CYAHO-UIIUCTHIM 3aM0JHUTEIEM
Y MacCUBHOM (PellKO aTaKCUTOBON) KPHUOTEKCTYPOH, JAasiee Mep3ble TIIMHBI C CETUaTON U
CJIOUCTOU KPUOTEKCTYpPOH, BKJIIOYAOLIUE IIPOCIOU JIENOTPYHTA U JIbAA MOLIHOCTBIO J10
20 cm, nanee MecKy ¢ MACCUBHOM KPUOTEKCTYPOU U 3HAYUTENIbHBIM COJIEP)KaHUEM TPaBHs
U TajbKHU, MOJCTUIIAEMbIE CKAJIbHBIM OCHOBAaHUEM.

TemmnepatrypHble KpUBBIE

B nipenenax kpuocgepHoro moaurona oeliia 000py1oBaHa re0TepMHYECKas CKBXKHUHA
Ne 12 riry6unoii 20 M 115t HaOIrFOACHHUH 32 U3MEHEHUEM TeMIIepaTyphl Ha INIyOWHE HYJIEBBIX
TOJIOBBIX aMIUTUTYA. B HacTosIIee BpeMs B CKBaXKMHY YCTaHOBJIEHA KOCA C TEMIIEPaTypPHBIMU
nmarurkamu ¢ rmarom 0,75 m o tryoussl B 15 M. Tak kak B paiione mosurona B 1940-1961 rr.
MPOUCXOAMIIA TTIO3eMHasl pa3paboTKa MECTOPOXKICHHUS YIVIsl, MECTO JUTSI TEPMOMETPUUECKON
CKBa)KUHBI OBLIO CIIEIMAIBbHO BEIOPAHO TakK, YTOOBI B OKPECTHOCTSIX CKBRKUHBI HE OBLIO
MO/I3EMHBIX BBIPAOOTOK, KOTOPBhIE MOIIIM OBl TIOBJIUSTH Ha PacIpe/esieHNe TEIIOBOTO I10-
Toka. Pa3zpe3 ckBaxkunbl N 12 110 m1yOMHBI B 2 M ITPEACTaBIICH I'PABEIUCTHIM CYITIMHKOM
C BKJIFOUCHUSAMU TajibKH, jajiee — TPEIMHOBAThIM NeCYaHUKOM. TeMIepaTypHas KpuBas
3a 5.09.2016 r. npexncrasnena Ha puc. 3. Temneparypa Ha miyOuHe B 15 M cocraBuia
—2,37 °C. Bropast TepmMoMeTpHYecKasi CKBaKMHA (CKB. 2) PO/IeHa B Mpezesax NoJInroHa
monuToputra MorHocTi CTC. IimyOrHa CKBaXUHBI 7,5 M, OCHOBHAsI LIEJTb TEMIIEPaTypPHOTO
MOHHMTOPHHTA B JAHHON CKBa)KWHE — HAOIIO/ICHNE 32 TPOHNKHOBEHUEM B TPYHT U30TE€PMbI

CxBamwsa 2 Cxaxuaa 7 Crpasxnaa 12

Temneparypa, °C (12:00 5.09.16) Temneparypa, °C (06:00 13.09.16) Temneparypa, °C (12:00 5.09.16)
% 21 001 3 4 21 0 1 2 -2 -1 0 1 2 3 4 5 6 7T B 9
— ——t—t—t—t -+«—+—+ —t——+—F—+—+—+—t+>
. L] M
.- 2 - 2 N 2
0. * .
N ! "l 4 B

T 16

Y

Puc. 3. TemneparypHble KpuBbI€ 10 CKBaXKUHaM 2, 7 1 12.
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0 °C. Jlo rmy6Ounsl B 7,0 M CKBa)KMHOW BCKPBIT pa3pe3 MOPCKOi Teppackl, HikHue 0,5 M
npoOypeHsI 0 KOPEHHBIM opozaM. TemrneparypHas KpuBasi o ckBaxkuHe 2 32 5.09.2016 1.
nokazana Ha puc. 3. HysneBas u3oTepMa Ha MOMEHT MPOBEICHUS H3MEPEHHI HaX0IHIach
Ha miyouHe 1,5 M; Ha niyOuHe 7,5 M Temneparypa coctaBuia —2,18 °C.

Pa3oBbIii TepMOMeETpHUYECKUI 3aMep ObLT TAaK)Ke C/IeIaH B CKBXKHUHE 7, KOTOpast pac-
MOJIOKEHA B 5 M 0T OpoBKHM MOpcKoi Teppackl U B 20 M oT Mops. TemmnepaTtypHas KpuBas
o ckBaxkuHe 7 3a 12.09.16 1. (puc. 3) HAVISLIHO IEMOHCTPUPYET OTCIUIIOININ 3D (DEKT OT
Mops. Temmneparypa Ha rmy6une 12,5 m cocraBuna —0,87 °C.

MOIIHOCTB C€30HHO-TAJIOTO CJIOS

Morunocts CTC Ha MOHUTOPUHIOBOM TUIONIA/IKE BapbupoBaia ot 1,15 m 10 2,60 m
pu cpeaHeM 3HaueHuu B 1,56 M (puc. 4). Onpenenennas mynom moiHocts CTC B
OnpKalIeM MHKeTe K CKBAYKHMHE 2 COBMAIACT C TAKOBOM, OMPEICIICHHOM M0 TITyOnHEe 3a-
JieraHusl HyJleBoH M30TepMbl B 3TOM ckBaknHe. MomHocTe CTC B npenenax miomaaxku
YBEJIMYMBACTCS B FOKHOM HAIIPABICHUU, HECMOTPSI Ha TO, YTO IOXKHAS YacTh IUIOIIAAKH
HMMEeT yKJIOH CeBepHOM skcrno3uiuu. I1o-BuanMOMy, 3TO CBA3aHO C OTCYTCTBHEM 37ECh
BBIPKEHHOTO MOXOBOTO ITOKPOBA MJIM ¢ 0COOCHHOCTSIMU CHETOHaKoIIeH!s. Bropast oco-
OEHHOCTB IUIOMIA/IKN — YBEIMUYCHNE MOIITHOCTH JIEITEJILHOTO CJI0sl HA 3aITalHON IPaHuIIe.
31eck IPOXOJAT CyXue pycia BECEHHUX BOJIOTOKOB, IO KOTOPBIM HAET OTEIIIAIONIEe BO3-
JieficTBHE OT MOBEPXHOCTHOIO CTOKA U HAJIMEP3JIOTHBIX BOJ.

Cks. 2

150 145 150 145 135 140 135 140 135 135
T MommuocTs
CTC, em

150 140 120 115 120 125 125 125 140 125
160 145 140 130 130 135 135 135 135 130 130 15130
131-145

140 140 140 145 140 130 135 140 150 160 130
157 140 140 145 145 145 140 145 140 155 160 46160
161-175

145 160 160 150 135 140 135 135 140 130 130 :

155 160 177 155 125 135 145 155 155 145 160

191-205
160 170 150 145 135 140 145 155 183 160 160

Puc. 4. Cxema Bapuanmu momHocTH CTC Ha MOHUTOPHHTOBOH ITIOIMIAAKE (CEBEP BBEPXY).
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XuMH4YecKuii aHAJIN3 BOAHOM BBITSIKKHI

Pe3yipTaTsl XUMHUYECKOTO aHAIIN3a BOIHOW BBITSKKH MTPEICTaBICHEI B Tabimie. O0-
pamraet Ha ce0st BHUMaHHE (DAKT, YTO C HEKOTOPOH TITyOMHBI ITPOUCXOAUT PE3KOE YBEIIMICHNE
3HAYEeHUH 00IIeil MUHepalIn3aun OT XapakTepHbix 3HadeHni 0,001-0,05 o 0,1-0,6 %.
IIpu 5 TOM B HIKHHX MTagKax MpeodIaiaeT B OCHOBHOM XJIOPHIHO-CYIb(aTHO-HATPHEBHII
U 3aconeHus. pH BOAHON BBITSKKM TakKe pa3iUYeH B BEPXHUX M HIDKHUX ITadyKax.
B BepxHMX maukax 3HadeHns pH 3HAYUTEIHHO MEHBIIIE U MOTYT OIYCKaThCs HIDKE 7, ToTaa
KakK B HIDKHUX Hadkax pH MoXkeT mpeBbImaTh 8.

Tabruya
Pe3ysbTaThl XUMHYECKOI0 AHAJIHM32 BOJHOIH BBITHKKH
Howmep OoM", CozeprkaHre OCHOBHBIX HOHOB B BOIHOM BBITSDKKE, MI/aM>
poGHI PHLO) |~y F- Cl | SO* | HCO, | Na* | K' | Ca* | Mg*
Cks. 1/ 7,30 0,009 | 0,25 | 10,27 | 2,99 9,05 | 292 | 11,5 | 1,47 | 0,55
COI’<(1)35 iw/ 6,90 0,024 | 0,094 | 4,93 12,9 16,6 | 6,31 | 593 | 3,59 | 1,33
gl,:]is iVI/ 7,62 0,036 | 0,13 | 12,7 | 20,8 7,47 183 | 4,6 | 3,28 | 1,59
CIK’IZ. B{I / 8,40 0,566 | 0,47 |427,1| 449 95,7 |1368,7| 37,4 | 10,2 | 9,36
CQIZ;). 1\2/[ / 6,82 0,006 | 0,17 | 6,29 1,25 492 | 2,88 | 7,24 | 0,58 | 0,18
0&391;31.7(2) 7[ 6,69 0,007 | 0,077 | 14,67 | 3,16 4,06 | 3,77 | 16,2 | 0,80 | 0,34
ckg. 1\2/[ / 6,97 0,063 | 0,28 |38.88 | 184 7,00 | 40,6 | 2,74 | 0,98 | 0,65
2,34,5m
Cks. 2/ 7,19 0,222 | 0,55 | 115,8 | 130,5 16,3 [162,7| 16,3 | 9,20 | 3,93
C%(f. 1\2/[ / 7,69 0,294 | 1,65 | 193,8 | 1552 - 2292 | 64,4 | 430 | 1,89
C?;’}f. 1\2/[ / 8,19 0,401 | 1,27 | 152,6 | 225,8 734 273,71 27,9 | 497 | 4,72
Céltc’:. 1\24 / 8,29 0,361 | 1,27 | 157,7| 229,1 56,2 | 251,81 48,9 | 2,64 | 3,03
ci’g. 1\2/[ / 7,32 0,328 | 0,27 | 74,5 | 305,5 7,79 |217,6| 17,9 | 153 | 6,14
4691;35.’(2) 7[ 7,18 0,408 | 0,50 | 110,7 | 316,2 20,0 [219,2| 444 | 16,4 | 9,29
51,535 évl/ 7,6 0,425 | 0,56 | 132,6 | 368,0 26,0 |252,7| 473 | 23,0 | 12,8
Cslc’s. I\Z/I / 7,11 0,397 | 0,52 | 95,2 | 365,3 14,32 | 214,0 | 51,4 | 27,2 | 9,30
C’Z(,lg. 1\3/[ / 6,16 0,007 | 0,064 | 15,7 | 3,57 4,49 | 2,67 | 18,6 | 0,59 | 0,33
COI,;5 éw/ 6,72 0,014 {0,052 | 12,9 | 8,18 4,87 | 506 | 17,2 | 1,06 | 0,50
CZK’;). 1\’; / 6,99 0,014 | 0,40 | 6,52 | 6,03 6,16 | 6,35 | 8,33 | 0,95 | 0,46
C%c’lz. I\?/&[ / 7,64 0,035 | 0,34 | 6,62 | 25,1 11,5 10,1 | 6,75 | 4,44 | 1,45
C3K’1§). 1\’; / 7,36 0,056 | 0,46 | 10,1 50,7 16,2 14,6 | 14,1 | 9,74 | 3,05
C}’% l\; / 7,59 0,114 | 0,33 | 272 | 774 224 | 32,2 | 31,9 | 17,5 | 494
A M
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Oxonvanue maoj.

Homep oM’, CoziepkaHie OCHOBHBIX HOHOB B BOJIHOM BBITSKKE, MI/IM>
mpooe | PHULON | o0 0 T56% THeo, [ Na | K | Ca | Mg
Cks. 37| 742 [0118] 032 | 6.80 | 1263 | 174 | 348 | 162 | 21.6 | 6,07
Caar | 6m looss| 020 | 13| 637 | 164 | 105 | 176 | 121 | 599
cotr | s loos| 035 | 259 | 575 | 124 | 263 | 356 | 170 | oo
Condr | 660 |o00s| 051|202 | 542 | 185 |43 | 254 | 204 | 115
Cods | 6oa 0017|020 | 184 | 260 | - | 110|139 | 139 | 067
co S| 730 [0006|0067| 505 | 258 | 368 | 271 | 538 | 079 | 026
oS | 703 | 0006|0026 372 | 185 | 726 | 208 | 337 | 069 | 0.20
G 8| 706 | 0009 0025 133 | 171 | ses | 208 | 122 | 034 | 012
cioss | 66 [o02 0078|853 | 017 | s0s | 303 | 158 | 309 | 106
i 3 701 10010 0,12 | 2.86 | 437 | 547 |37 | 2,56 | 111 | 036
ao$s | 7aa 003|010 | 850 | 6ar | 874 | 435 | 808 | 150 | 0.56
i | 839 lo09s| 095 | 104 | 327 | 973 | 569 | 259 | 306 | 113
Gaodi | 827 loosa| oss | 160 | as | 605 | 549 | 179 | 112 | 055
Go6r | 639 |00 |<001| 170 | 105 | 200 |25 | 188 | 048 | 023
co6r | 689 |0006[0079] 303 | 204 | 427 |25 | 386 | 062 | 023
ciotr | 670 loo2| on |62 | 208 | 419 | 276 | 67 | 073 | 027
ca6r | 700 oon | o | 340 | 487 | 446 | 380 | 38 | 144 | 048
Go6r | 6on | 0022 [00a9] 608 | 171 | 350 | 754 | 761 | 226 | 069
Bt 700 [0005| 0069 | 301 | 246 | 375 | 318 | 321 | 048 | 014
o 755 100130001 | 217 | 335 | 921 | 529|516 | 1,64 | 0,51
il a8 oois| 097 | 381 | s0a | 150 | 703 | 439 | 189 | 062
4142w

Cxe.7/ | 739 |0009]0056| 921 | 430 | 447 | 3,10 | 11.8 | 1,00 | 020
Ca ' 709 [o0as|00ss| 2 | 251 | e7a | 728 | 155 | 103 | 28
Coots | ess | 0091 (0086 139 | s02 | 101 | 196 | 170 | 232 | 534
et | 6ra oo | 101 | sas | s69 | 1633 1872 845 | 360 | 2.90
Cotr | ser foaeo| Li7 | 37 | asi — |71 230 | 807 | 6,03
cgé?w/ 838 [0201] 053 | 339 | 101,6 | 1133 | 1286 453 | 103 | 4,55

A4 M

Ipumeuanue. — OO1ast MuHepanu3anus, % cyx. Beca
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3AK/IIOYEHHUE

B xoze skcnemMunoHHBIX padoT MPOBEIEHBI PEKOTHOCIUPOBKA TEOKPUOIOTHIECKIX
ycnoBuii B paifone bapeHtOypra u BEIOOp paifoHa pactoNoKeHUs Kpuoc(hepHOTo MOIUTOHA,
0XapaKTEePH30BaHO €TO CTPOCHHUE M CICIaHbI IepBbIe HAOMIONCHNS 32 OCHOBHBIMU ITapa-
METpPaMu MOHUTOPUHTA KPHOINTO30HBI — TEMIIEPaTypoi Ha NTyOHHE HYyJIEBBIX TOOBBIX
amruuty 1 MomHoCcThi0 CTC. TlepBble cTaTHCTHYECKH 000CHOBAHHbIE JAHHBIC O TMHAMUKE
JTAHHBIX TAPAMETPOB MOTYT OBITh ITOTY4EHBI CITYCTsI Kak MUHUMYM 5—10 JIeT HerTpephIBHBIX
HaOJIOICHNH, ATt YeT0 HEOOXOANMO €KETOTHOE TTOCEIICHUE MOINTOHA B OCECHHEE BPEMS.
MOHUTOPHHT IOCTABJICH 10 METOAMKE OTM3KOH K TAKOBOM, HCITOIB3YEMOH B TPOrpaMMax
CALM u TSP — Norway, 4To Mo3BOJSCT HHTETPUPOBATh MOTydaeMble JAaHHBIE B MEXKITY-
HAapOAHBIE TPOTPAMMBI.

ITocne momy4eHus rTo0BOM KapTHHBI H3MEHEHHUS TEMIIEPAaTyphbl B CKBaXKHUHE 2 TIpe.-
CTaBIISIETCS] BAYKHBIM BBISIBUTH BPEMsI MAKCHMAJIBHOTO TIPOHUKHOBEHUS B TPYHT HYJIEBON
M30TEPMBI TS TOTO, 9TOOBI manbHeimuii MoHuTopuHT MomHOCcTH CTC ¢ momontpio Me-
TAJTIMYECKOTO IIyIa MIPOBOAUTH B MOMEHT MaKCHMaJIbHOTO OTTauBaHUs. BeIsBIEHHOE 1O
pe3yabpTaTaM aHaJM3a BOXHOHN BBITSDKKH PE3KOE yBEIWUEHHE OOLIel MUHEepaln3alul Ha
rryoune 0,8—1,6 M OT BepXHe# TpaHHUIIBI MEP3JIOTH (B MOMEHT MaKCHMAJIEHOTO Pa3BUTH
CTC), BeposITHO, CBsI3aHO C OTTaWMBaHUEM Ha ATy TITyOMHY B TOJIOLIEHE W BEIHOCOM COJICH
M3 TOPOZBI HAZAMEP3JIOTHBIMHA BOJAMH. JTOT TEOXUMHUYECKHHA Oapbep MOXKET SIBISTHCS
MapKepoM IITyOWHBI IPOTaNBaHMs BO BPEMS TOJIOIIEHOBOTO onTHMyMa. COOTBETCTBEHHO,
OTJIOXKEHHS, HAXOJSIIIECS BBIIIE TEOXNMHYECKON TPaHUIIBI, CIEAYET PacCMaTpUBaTh Kak
SMHUTCHETUYECKN IPOMEP3IINE, TOT/a KaK HIKEIEKAINE MOTYT SIBIISITHCS KaK ATUTeHETH-
YECKMMH, TaK U CHHTeHeTHuecKuMU. [TyTeM perenns oOpaTHOH 3a1a4n — OIPEeAeIeHHs
TEeMIepaTypHBIX YCIOBHIA Ha TIOBEPXHOCTH, HEOOXOMUMBIX i Toro, 4To061 CTC moctur
ITyOWHBI TEOXMMHYECKOT0 Oapbepa, MOKHO BOCCTAHOBUTH KIIMMATHUECKHE YCIIOBHS B
JTaHHOM paiione lllmuubeprena B 310Xy roJIONEHOBOTO ONTHMYyMa.

Tax kak 00yCIIOBJIEHHOE OTETUICHUEM KJIMMaTa H3MEHEHNE XapaKTePHCTUK CHEKHOTO
1 PaCTUTENILHOTO TOKPOBOB MOYKET CMSITUHUTh, @ B HEKOTOPBIX CITyJasix 1a’Ke M3MEHHUTH BEKTOP
M3MEHEHHS TEMIIEPATyPHOTO COCTOSIHHUSI MEP3ITBIX TTOPOT, Ha kprocdepHoM rmommrone PHIIIT
HEOOXOIMMO TEPUOIMYCCKH MMPOBOANUTH TEOO0TAHUIECKHE HAOMIOICHUS M CHETOMEPHYIO
cbeMKy. I3BecTHO, 9TO B ciydae ecnu yenmuuBatommiicss CTC 3arparuBaeT mepexomHbli
CJIOH MEp3JIBIX MOPOJL C TIOBBIICHHON JIBANCTOCTBIO, TIPOUCXOAUT OCAJIKA MTOBEPXHOCTH, 3a-
GormaunBaHue 1 pa3BUTHE TepMOKapcTa. [103ToMy erie ofHNM HalpaBlIeHUEM B PACIINPEHUN
CTIEeKTpa HAOIIONEHNH Ha MOJIMTOHE MOXKET CTaTh MOBTOPHOE JIA3€PHOE HUBEINPOBAHKE N
BBICOKOTOYHOE CITy THUKOBOE HUBenMpoBaHue riomtankia CALM. [l onpeneneHns BEMMYUHbI
TETUIOBOTO MOTOKA M3 HEJIP NMPECTABISIETCSI HEOOXOANMBIM OHY 3 CKBKHH Ha MOJIMTOHE 000-
PpyZoBarh TeIIoMepoM. Upe3BbruaiiHbIi HHTEPEC PEICTABIISET TAKKE MPOBEICHIE TOBTOPHBIX
M3MEPEHNH B NTyOOKMX CKBKIMHAX TPECTA «APKTUKYTOJIB, IO KOTOPBIM UMEFOTCS PE3YIIBTAThI
Pa30BBIX TEPMOMETPHIECKUX M3MEPEHNH, CACTAaHHBIX B TIEPHO T€0JIOrOpa3BeJOUHbIX padoT
19301980 rr. ITo 3TM CKBa)KHHAM MOTYT OBITB TIOJTYYeHBI MAKCUMAITBHO JUTHTETEHBIC TPCH/IBI
W3MEHEHUs TEMIIEPaTypHOTO COCTOSHHS Mep3i10ThI Ha [1Imdeprene.

[TomeBbie pabOTHI BHIMONHEHHBI B pamKkax sxcrenuiu «bapennoypr-2016» Poc-
CHICKOH apkTHdecKkoit skcnenuiu Ha apxurenare [numbepren (PAD-11I, AAHUN).
XVMHUYECKHEe UCCIIEOBAHNS MTPOBOIIIIICH B aHATUTHYECKOH TabopaTopun Poccuiickoro
HAay4YHOTO IIEHTpa B moc. bapeHnOypr, coTpyTHUKOB KOTOpPO# Orarofapum 3a MOMOIIb C
MPOOOTIOATOTOBKON M aHATM3AMH.
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N.E. DEMIDOV, S.R. VERKULICH, E.S. KARAEVSKAYA,
A.L. NIKULINA, L.M. SAVATYUGIN

FIRST RESULTS OF PERMAFROST MONITORING ON THE CRYOSPHERIC
SITE OF RUSSIAN SCIENTIFIC CENTER ON SPITSBERGEN (RSCS)

The system of long-term permafrost observations was organised on the cryospheric site of
Russian Scientific Center on Spitsbergen in summer 2016. The monitoring site is established in
the vicinity of mining settlement Barentsburg on a sequence of Holocene marine terraces. The core
drilling showed that the thickness of gravel sands and clays with massive and schlieren cryostructure
forming the accumulative terraces is of 2—7 m. Cretaceous and Neocene fractured sandstones and
mudstones underlie them. Automated thermistor cables were installed in two boreholes to monitor the
temperature on the depth of zero annual amplitude and seasonal distribution of zero-degree isotherm.
The temperature —2,37 °C was measured at 15 m depth. The thickness of active layer measured at ten
meter net on the observational site of 100x100 m varied from 1,15 to 2,60 m with average of 1,56 m.
Chemical analysis of aqueous extract revealed a geochemical barrier at 0,8—1,6 m below permafrost
upper boundary in the period of maximum thawing, which apparently marks maximum seasonal
thaw depth during the Holocene climatic optimum. In this paper recommendations on continuing
and extending of pilot permafrost dynamic observations on Spitsbergen are given.

Keywords: permafrost, Spitsbergen, active layer.

79



