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B pabote 00cykaatoTcst pe3ynnbTraThl SKCIIEIUIMOHHBIX HCCIIEI0BaHMI TPpoLeccoB hopMUpPOBa-
HUS aHTApKTUYECKOM JIOHHOM BOBL, TPOBeIeHHBIX B nepuo ¢ 2004 o 2016 1. B 3asuse [Iproac mopst
ConpyxecTBa. AHAIU3UPYIOTCS JaHHBIE OKEaHOJIOTUYCCKUX HAOMIOCHUI Ha pa3pese mo 70° B.1.,
BBITIOJTHCHHOM 32 YKa3aHHBIN MEPUOJI ACBATH Pa3 U MePEeCeKarolieM eb( 1 MaTePUKOBBII CKIIOH B
paiione, rie B ietHuit nepron 2004 r. sxenequuus AAHWUU na HOC «Akanemuk denoposy BrepBbie
3adukcupoBana hakT GopMUpPOBaHHs TOHHBIX BOJ. JapHeliIee 1eeHanpaBIeHHOE HCCIICI0BAHNE
CTPYKTYpPBI ¥ XapaKTePUCTHK BOJHBIX MAacC Ha JJaHHOM pa3pese U B IpUJIeraroiiel akBaTOpUHU MOATBEP-
JTAITO PETYIIIPHOCTB ATHX MPOIECCOB B JICTHUH niepro. [1pu 3ToM Obliia 00OHApYKEHA CYIIECTBCHHAS
MEXT0/I0Basi U3MEHYHBOCTB CTPYKTYPbI, XapaKTEPUCTUK, MEXaHU3MOB PACIIPOCTPAHEHHUSI OCHOBHBIX
BOJIHBIX MacC Ha pa3pe3e — MIeNb(HOBBIX, NTYOUHHBIX U JIOHHBIX, aHATIM3Y KOTOPOH MOCBAIICHA TaHHAS
pabota. Briepsrle nmomy4yeHnHas moapo6oHast nHdopmanus o Tororpaduy JHa OKeaHa B CTBOPE paspesa
1 €r0 OKPECTHOCTSX TT03BOJIMIIA SKCIIEPUMEHTAIBHO IT0KA3aTh ONPEeIIIONIYI0 POJIb 0COOSHHOCTEN
JIOHHOU Tomorpaduu B paclpOCTPaHEHHU BHOBH OOPA30BAaHHOW JOHHON BOJBI 10 MATEPHKOBOMY
CKJIOHY. BhIsSIBIIeHa TEHICHITHSI K YBETMUYCHHUIO B MTOCIISTHHIE TOIBI 00bEMOB ()OPMHUPYIOIIEHCS JIETOM B
3anuBe [Iproic TOHHO BOJIBL, UTO CBA3BIBAETCS C YCUIIEHMEM MHTEHCUBHOCTH TasiHUSI HUKHEH IOBepX-
HOCTH IIeTb(OBOTO JICHNUKA, BEMYIIETO K YBETHICHUIO 00beMa (hOPMUPOBAHUS MEPEOXITAKICHHOMN
menbQOBON BOIBI — BaXKHEHINICH KOMIIOHEHTHI MPH HOPMHUPOBAHUHU TOHHON BOJIBIL.

Kmiouesvie cnosa: FOxHbIN OKeaH, AHTapKTH/Ia, aHTAPKTHYCCKAs JOHHAS BOJIA, JOHHAS BOAA
3anuBa [Ipronc, nupkyMItossipHas DyOUHHAS BOJIa, aHTApKTHYECKas MIenb(oBast BoAa, BOAA IICb-
(hOBBIX JIeTHUKOB, 3aKB [Iprosc, aHTAPKTUIECKUI CKIIOHOBBIA ()POHT, MATEPUKOBEIA CKIIOH.

BBEJJEHUE

[Mpoueccsl, npoucxonsiue B KOKHOM OkeaHe M Mpexk/ie BCEro Ha meib(pe U KOH-
TUHEHTAJILHOM CKJIOHE, SIBJISIOTCSI MCKIIIOUMTEIBHO BAXKHBIMH JUIsi TOHUMAHUS TPOUC-
XOJISIIMX U3MEHEHHU U pa3pabOTKU CLIeHAPHEB BO3MOXKHBIX KIIMMATHYECKUX U3MEHEHHUH.
AGuccanbHast HTUPKYIsiys MUpOBOro okeaHa, 00yCJIOBJICHHAs paclipoOCTpaHEHHEM aHTap-
KTHYECKHX JIOHHBIX BOA (A/IB), MOXKET UTrpaTh 3HAYMTENILHYIO POJIb B CMEHAX JIEAHUKOBBIX
Y MEXJIEHUKOBBIX TIEPHOJIOB.

AHTapKTHUYeCKas JOHHAsl BOAA PaclpOCTPaHSETCs] B IPUAOHHOM CJIO€ Ha CEBEp
BILUIOTh JI0 YMEpEHHBIX IUpoT CeBepHOro Molyniapus, OKa3blBas CyLIIECTBEHHOE BIIH-
SIHUE Ha IVI00albHYI0 CTPYKTYPY U MHTEHCUBHOCTH MEPHIUOHAIBHON LUPKYISIHNA BOJ
MupoBoro okeana. B Atnantuueckom okeane moBepx AJIB u HaBcTpeuy el ABMKeTCS
ceBepoamIaHTH4ecKasl NIyOHHHAs Boa, 00pa3yroLiascsi B BEpXHEM CIIO€ OKeaHa K I0ro-
BOCTOKY OT I'pennanuu. J[Burasich Ha 10T, OTHOCHUTEJIBHO TEIUIbIE U COJICHbIE [IyOUHHbIE
Bozbl CeBepHOI Ariantuku ¢ nryoun 6onee 3000 M noguumarorcest 1o nryoun 500-800 m
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B 001aCTH AHTAPKTUYECKOTO MOJISIPHOTO (P)POHTA M BOBJICKAIOTCSI B AHTAPKTHUECKOE IIHP-
kymmoisipaoe Teaenue (ALT). [Tepemernasce Bokpyr AHTapkTuas! B motoke AL[T, cese-
poaTIaHTH4ecKasl IyOWHHAs BOAA MOCPEACTBOM CMEIIMBAHKS C OKPYKAIOIINMHU BOAAMH
(B wactHOCTH, TITyOMHHBIME Bogamu u3 Tuxoro n MHAnICKOTO OKeaHOB) Ipeodpa3yeTcs B
OUPKyMITOJSIpHYTO TiTyoraHYy0 Boxy (LIT'B). ITox BmustareM mpeobnanaromux Hax KOKHBIM
OKEaHOM CHJIbHBIX 3alla{HBIX BETPOB M TI0JI BO3/eiicTBHEM crilbl Kopromrca mponcxoauT
OTTOK IOBEPXHOCTHBIX BOJ| Ha CEBEP, YTO MO3BOJSIET NIyOMHHBIM BOIAM ITOHUMAThCS K
MTOBEPXHOCTHU BOJIM3M KOHTHHEHTAJILHOTO CKJIOHA M IIeNb(a.

OCHOBO 7151 BCeX MPOTEKAIOIUX B 00JACTH MaTEpUKOBOTO CKJIOHA M mIeibda
IIponeccoB M (pOpMHUPYIOIIUXCS 34€Ch THIIOB BOAHBIX Macc siBisieTcs LII'B, moctyrieHue
KOTOPOH B 3Ty 0011aCTh 00€CIIeINBAETCSI CUCTEMOM KPYITHOMACIUTAOHBIX IUKIOHNIECKIX
KPYT'OBOPOTOB, F0KHBIE BETBH KOTOPBIX CBS3aHBI C HAIPABICHHBIM Ha 3aIlajl aHTapKTHYe-
CKHUM ITpUOpeXHBIM TeueHneM. OcOOEHHO XOPOIIIO KPYTOBOPOTHI BEIPAXKEHBI B MOPAX ¥Y3I-
nema, Pocca u 3anuse [Iproac, KoTopble ITyOOKO BAAIOTCS B KOHTHHEHT. DTO NPUBOAUT K
00pa30BaHUIO aHOMAJINi1 B MOPCKOM JIEASHOM ITOKPOBE (001aCTel TOHKOTO M pa3pexeHHOTO
JbJa U JaKe TOJIBIHEH) M3-3a «IOI0TPEeBa» CHU3Y, BHI3BIBACT TasHUEC OCHOBAHMH IIEIIb-
(hOBBIX JIGAHUKOB U CIIOCOOCTBYET 00pa30BaHHUIO JOHHBIX BOX IyTeM cMemmBanus L[I'B
C IUTOTHBIMH XOJIOZXHBIMH BOZAMH, 00pa3yIOINMHICS Ha aHTApKTHIECKOM 1enbde. Palion
akTuBHOTO B3amMmojeiictBus L[I'B ¢ Bogamu mienbga, XapaKTepH3YIOMIHNACS 3aMETHBIM
000CTpeHneM I'paIueHTOB OKEaHOJIOTHIECKUX ITapaMETPOB, UMEHYETCS aHTAPKTHUECKIM
CKJIIOHOBEIM (ppoHTOM (Jacobs, 1991).

I'maBHas1 cocTaBIAIONAsT aHTAPKTUYECKON JOHHON BOJIBI — IJIOTHAsI aHTAPKTHUECKAsS
menbdosast Bona (AILIB), koTopast hopMupyeTcs B IIEpBYIO Ouepeib B IEPHOI 00pa30BaHUs
MOPCKOT'O JIbJJa B OCCHHE-3UMHHHI NEPUOA M COIYTCTBYIOIIEr0 BBIOpOCA COJIH, YTO MPO-
OYLUPYET COJICHYIO BOIY C MOTEHIMAIBHOM Temneparypoit He Boie —1,85 °C, kak TOUKH
3aMep3anus npu armocdepHoM nasierun (Gill, 1973). Bo3aukaroniast KOHBEKIUS MOKET
JIOCTUTAaTh JHA mIenbda, popMupys npunoHHs croi AIIIB. DToT npomece ycnnuBaeTcs
CYIIECTBOBAHHEM NMPUOPEKHBIX IOJIBIHEH, KOTOPBIE (GOPMHUPYIOTCS U IOAAEPKHUBAIOTCS
HalpasJIeHHBIMH OT Oepera KaTadaTHyecKMMHU BETPaMHU C KOHTHHEHTA, 00Jiee CHIIbHBIMA
3uMOi1. YacTh 3TOH IIIOTHOH BOJBI MOXKET OBITH MOAH(UITMPOBaHA (CTAaTh XOJIOIHEE U TIpe-
CHEe, HO B II€JIOM MEHEee IUIOTHOI) 3a CUeT TasHHS y HIKHEH IMOBEPXHOCTH IMIENb(OBBIX
JeaHNUKOB. B pesynbrare opmupyercss BomHas Macca, HMEHyeMas BOIOH menb(oBbIx
nemankoB (BILLT), ¢ Temneparypoii ke —1,9 °C (mabmomanace no npumepso —2,3 °C),
ITOCKOJIBKY POCT JaBJICHHUS C IIIyOWHOW MOHMXAET TOYKY 3aMep3aHHsi MOPCKOW BOJBI
(Carmack, Foster, 1975; Foldvik et al., 1985).

OTH BOOHBIE Macchl (OOBIYHO WX CMECh) MOTYT HAKAIUTUBATHCSA B JETMPECCHIX Ha
menbde 1 co BpeMEHEM IepenBaThCcsl Yepe3 OOBIYHO CYIIECTBYIOMINI MOPOT y OpOBKH
menb(a 1M HaXoaUTh MyTh BHU3 110 ACMPECCHSAM B ITOPOTe WM MO KAHBOHAM B CTOPOHY
nryOokoro okeaHa. B mponecce nepemenienus (kak no menbQy, Tak U 10 MaTEPUKOBOMY
CKJIOHY) 3Ta BOJa CMEIINBAETCS ¢ OOJee TEeIION OKPYKAFOIIEH BOIOM, KOTOPAs SBISCTCS
B TOH WM WHOH cTeneHu TpaHchopmupoBanHoi L[I'B — mMoxudummpoBanHONi THPKYM-
mosipHO# Bogo# (MLII'B). Ha mensde oHa mMeeT T0CTaTOYHO HU3KYIO TeMIeparypy (1o
—1,7 °C), B obmacTi MaTepuKoBOTO cKkiloHa — HeMHOTO BhITIe 0 °C. IIpu 3ToM cOOCTBEHHO
LI'B B HEmOCpeACTBEHHON OIM30CTH OT OPOBKH IIeNb(ha 0OBITHO IMEET TEMITEPATYPy OKOJIO
0,6 °C (Carmack, 1977). Korna npu nepeMenieHuIH 1Mo CKIOHY 3Ta CMeCh JIENIaeTCs paBHOU
II0 TUIOTHOCTH OKPYXKAIOIIEMY OKEaHy, OHa MOKHAAET OKPECTHOCTH KOHTHHEHTAIBHOTO
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CKJIOHA W 3aHUMAaeT COOTBETCTBYIOLINH e€e IUIOTHOCTH ciioi. Eciim oHa mocTurHET OHA
CKJIOHA, TO MOXKET CTaTh aHTAPKTHUECKON TOHHOH Bomoii. [TomydeHne naHHBIX HAOTIOIE-
HUMH, TONTBEPKAAIOMINX CYIIECTBOBaHUE MporieccoB hopmupoBanus AJIB B pa3nudyHbIX
pernoHax, 0000IIeHIe TUX TaHHBIX 71 OoJee TOYHO OLIeHKH CBOICTB 1 00beMoB AJIB
1 BBIABJICHHE 3aKOHOMEPHOCTEH BPEMEHHOW M MPOCTPAHCTBEHHON M3MEHUYMBOCTH 3THX
MIPOLIECCOB SIBJISIETCS BAYKHOM 3a/1auei.

SKCHEAIMOHHBIE UCCJIEJIOBAHMS B 3AJIMBE MPIOJC —
PAUOHE OBPABOBAHUSA AHTAPKTUYECKOUW JOHHOHU BO/IbI
K HacTosiiemy BpeMeHH yCcTaHOBIEHO, 4T 3anuB [Ipronc mopst CoapyrkecTBa SBisi-
eTcs palioOHOM, TJIe IPOUCXOIUT (POPMHUPOBaHUE aHTAPKTHYECKON JOHHOM Boabl. Ha puc. 1
MOKa3aHa KCIICUITUOHHAS ISITEILHOCTh B palioHe 3aiuBa [Iprojic, mpoBoauBIIIascs ¢ 6opra
HO3C «Akanemuk @enopoB» B MOCIEIHHE JBa ECATUIETHS IO TPOrpaMMaM, COCTaBIICH-
HbIM B JIabopaTopun OKCaHOIOTHYCCKUX U KIMMAaTHYCCKUX MCCIICIOBAHUI AHTAPKTUKU
AAHUNU. Otmernm, urto 3anuB [Ipronc 6bu1 00BeKTOM HccnenoBanuii ¢ cynos eme Co-
BETCKOHM aHTAPKTHUYCCKOM IKCIICAUIINY, YTO MTO3BOJIIIIO MIOJTYYUTh TICPBBIC MPEICTABICHHUS
0 HEKOTOPBIX 0COOCHHOCTSIX peskuMa 3Toro paiiona (I'puropres, 1968, 1971; 3sepes, 1959;
Cagartorun, Komosa, 1969; JlenncoB, Mbi3HukoBa, 1978).
Ecnu B HEKOTOPBIX 0OJice paHHUX PabOTaX BBICKA3BIBATUCH TOJBKO MPEIOIOKCHUS O
poiu 3Toro peruona kak ucrounuka AJIB (Jacobs, Georgi, 1977), To uccnenosanus AAHNUU
TONTBEPMIN 3TOT (DAKT U BBISIBUIM BaYKHBIC OCOOCHHOCTH PEXKHMA, CO3JAOIINC YCIOBHS

Puc. 1. [lonoxxenne okeaHorpapmuecKiX CTaHIUH, BRITOMHEHHBIX ¢ 6opTa HOC «Akagemuk deno-
pos» B 3anuBe [Ipronc B nepuoz ¢ 1997 mo 2016 . Bo BpeMst peryisapHbIX POCCHICKIX aHTapKTHYECKUX
sxcnieauuuii (PAD). IlpsmoyroiasHUKOM BhIIENeH pa3pes mo 70° B.a.
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st hopmupoBanus A/IB (Artunos, Knermkos, 2007). Kpome Toro, momy4eHa nHGOpMALS
0 TIporieccax B 00JIacTH B3aMMOJCHCTBIS PA3IIMYHBIX BOIHBIX Macc B pailoHe OPOBKH KOHTH-
HEHTAJIBHOTO HIeNb(]a, NCCIIEI0BAHbI MTApaMeTPhl BUXPEBbIX M MHTPY3HOHHBIX 00pa30BaHUH
B 00acTi AHTapKTHIECKOTo CKII0HOBOTO (hpoHTa (ACD). BO3MOXKHOCTH BHITIOIHHUTH UCCITE-
JIOBaHNSI TOHKOHM CTPYKTYPBI ITOSIBHIIACH, TOCKOJIBKY IVTABHON OCOOCHHOCTHIO HAONIONEHNH B
obmactu 6poBku menbgha ¢ 6opra HIC «Axkamemux demopos» cTano MpaKTHIeCKH He 00e-
CTICYMBABILIEECS B IPEABITYIINX POCCHHCKHUX 1 3apyOEKHBIX SKCIEAHIIISIX BBICOKOE IIPOCTPAH-
CTBEHHOE pa3pelleHNEe Ha pa3pe3ax. ITO MO3BOIMIO0 OOHAPYKUTh U ONIPENIENTh TapaMeTphl
Me3oMacTabHbIX 00pa30BaHWMN, BHIIOIHUTH CPABHEHHE JAAHHBIX HATYpPHBIX HAOMIONCHUH
C pe3yNbTaTaMy YHCICHHBIX U JIA0OPaTOPHBIX SKCIEPUMEHTOB M TPUITH K HEKOTOPBIM BBI-
BomaM (hyHmameHTtanmpHOTO Xapakrepa (Tomosun u ap., 2011, 2013, 2016). Jpyroit BaxxHOMH
0CO0EHHOCTHIO HaTypHBIX uccnenoBannii AAHNU B 3amise [Iprozc siBrsieTcst 1o BO3MOXKHOCTH
PEryIsIpHOE TIOBTOPEHHE HEKOTOPBIX PAa3pE30B C COXPaHEHNEM KOOPIMHAT TOUEK 30HANPOBaHM,
HaIpaBJICHHOE HA W3yYEHHE N3MEHYMBOCTH ITPOLIECCOB, ONPECIIIONINX PEXXUM BOJ 3aJIHBA.

OCHOBHBIM TTOBTOPSIEMBIM pa3pe3oM cTai paszpe3 mo 70° B.1. Pesynbrarer anammsza
JIaHHBIX HAOJIOZICHUH Ha HEM ITO3BOJIMIIN ONPENICITUTh XapaKTEPUCTHKN BOJAHON MacChl, Ha-
3BaHHOM oHHOM Bomoii 3anmBa [Iproxc (JIB3I1), uccienoBars Me3oMacITaOHbIE CTPYKTYPBI
B obmactu AC®D, chopMyarpoBaTh TUIIOTE3bI, OOBSICHSIONINE YCTAHOBICHHYIO N3MEHUH-
BocTh (AHTHIIOB, Knennkos, 2007, 2011; Kirenukos, AnTumios, 2014).

W3BectHO, 9yTO HEOOXOMUMBIM ycioBueM st GopmupoBanus AJIB sBisercs 00-
pasoBaHue B HeoOxoqnuMbIx konmuectBax AIlIB (u ee momndukammu — BILT). Dxcme-
munuoHHbIe nccnenoBannss AAHWU B pernone ObUTH HampaBleHBl M HA MCCIICIOBAHUS
ocoOeHHOCTEH (popMHUPOBAHUS U PACcIIPOCTPAHSHHS ITHX BOAHBIX Macc. C 3TOM 1eIbio OBITH
BEITIOTHEHBI pa3pe3sl BOMM3M (DpOHTA HIeTh(POBOTO JIETHUKA JiMepH, dyepe3 KOTIOBHHY
Otimepu, B Oyxte Cannedrops (puc. 1).

BaxxapIMu 17151 MccnenoBaHus mporeccoB GopmupoBanus AJIB sBUINCH TaHHBIE
0 IHUPKYISIIHAN U Tiporieccax obpazosanus BIIJI mox menpdoBbM eTHUKOM DWMepH
(Leffanue, Craven, 2004). Heo0x0quMoCTh HCCIe0BaTh MPOLIECCH B TPYIHOMOCTYITHBIX
JUIS CYZIOB paifoHax U B HanOoJiee XOI0MHBII Teproz roJa (T03AHss OCEeHb — 3UMa — PaHHSS
BECHA) /ISl COCTABJICHHS IPEICTABIEHIH 00 X BHYTPHIOOBOH N3MEHYMBOCTH IPHBEIA
K pa3paboTKe W OpraHW3alluy HccienaoBaHuid mo mporpamme MEOP (Marine Mammals
Exploring the Oceans Pole to Pole). [laTauku 11 m3MepeHnst TEMIIEpaTyphl, SIEKTPOIPO-
BOJHOCTH U aBJICHHS YCTAHABIMBAINCH HA MOPCKHX CJIOHAX H TIONEHSX B ONPEICICHHBIX
Mectax KO)kHOTO OKeaHa M B NMPOIIECcCe MX HBIPSHUS IPOBOAMINCH U3MEPEHHS, KOTOPBIE
3aTeM Yepe3 CIyTHUK NepelaBaiCh B IEHTPHI JaHHBIX.

OueHb BakHBIH pe3ynbrar npoekra MEOP 3akitrodaeTcs B oTydeHIH JAHHBIX O BHYTPH-
T'O/IOBOM MI3MEHYMBOCTH CTPYKTYPBI M XapaKTEPHCTHK BOJ] aHTAPKTHUECKOH 30HbI ¥ B YaCTHOCTH
pationa 3ammBa [Tpronc. AHAITI3 TIOKa3aJ1, 9TO B 3MMHHI, HEIOCTYITHBIHN J7I HAOITFOIESHHH TIepHOT
(32 ICKJTFOUSHMEM BBIHYKJICHHOT'O AApeti(ha MOMaBIIMX B JIEAOBBIH IUIEH CYZI0B) CTPYKTYpa 1 Xa-
PaKTEPHCTUKH BOJ CYILIECTBEHHO OTIIMYAIOTCS OT TAKOBBIX IS JIETHETO reprozia. B wactHoCTH,
3UMOM XOPOILIO BBIPAKEHO paclpocTpaHeHue 1o aksaropuu 3anuea MU B, nocrasmsromux
conb st popmuposanust AILIB, BbIsIBIIEHA OTHOCHTEIBHO BBICOKAS (10 CPABHEHHUIO C JIETHAM
TIEPUOZIOM) COJIEHOCTB 3HaUMTENbHO yacTi AILIB, cBsi3aHHasI C CyIIeCTBOBAHHEM Ha aKBATOPHN
3aynmBa mosbiHel (Williams et al., 2016). BaxxHbIe pe3ynsrars! 1aj aHaM3 JTaHHBIX HAOTFOICHUIA
6a3e1 MEOP, crryTHHKOBO# HH(pOpMAIN O COCTOSHHH JISISTHOTO TIOKPOBa B TEUCHHUE TOa B
peruone 3anuBa [ Iprozc, ronOBbIX ceprii HAOMFONEH I 3asTKOPEHHBIMH IIPHIOHHBIMH H3MEpPHTE-
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JISIMH T€IEHUH, TEMIIEPATyPhI U COJIEHOCTH, yCTAHOBIICHHBIMH B THaa30He JOITOT 64—69° B.1I.
Ha MaTepUKOBOM CKJIOHE H BOII3H €r0 ocHOBaHUA (nryouHs! ot 1500 mo 3000 m). Ha ocHOBe
9TUX JJAHHBIX TPYIIIE SITMOHCKHX, IIBEACKUX U aBCTPATMICKUX YUEHBIX Y1AJIOCh YCTAaHOBHUTH,
YTO B TEUEHHUE Troja (B OCHOBHOM B 3MMHHUH ITEPHO) IMEET MECTO HHTEHCHUBHOE JIEI000pa3o0-
BaHHUE B TOJIBIHBE BOM3U MbIca JlapHITH, TIPUBOASIIIEe K (POPMIPOBAHIIO OOJBIINX 00BEMOB
BBICOKOCOJIEHOIT (Oonee 34,8 %o) menbgoBoii Bozsl. CiIeCTBHEM 3THX MPOLECCOB ABISETCS
3apEruCTPUPOBAHHOE B 3SMMHHH 1eprof] ()OpMIPOBAHKE U OITyCKaHNE B A0KCCalTb OTHOCHTEIBHO
COJICHOH JJOHHOH BOZIBL. B oTimiawe ot paHee MIeHTH(UIMPOBAHHBIX HICTOYHHKOB A /IB, KoTOpbIe
TpeOYIOT HAMMYUS IIeTh(DOBOTO JISTHUKA F/MITH OOJBIION INTOMIa N meTb(hoBOH 00IacTh s
HaKOIUICHHS JJOCTaTOYHOTO 00beMa IUTOTHOH MIeNTb(pOBOI BOIBL, TOHHAS BOIA, (POPMUPYIOIIASICS
B ITOJIBIHBE MBICA JlapHiTH, B IIEPBYIO odepeb 00YCIIOBIEeHa ITOTOKOM COJIH, BOSHUKAIOIINM ITPH
00pa30BaHMK MOPCKOTO Jiba. ABTOPbI cuuTaroT, 4to npumepHo (0,3-0,7)-10° mPc™! miorHoi
ek OBOI BOIBL, IPOM3BEACHHON B ITOJBIHEE MbIca JlapHim, Tparchopmupyercs B AJ/IB. ITo
OLICHKaM aBTOPOB PabOThI, 3Ta BOAHAS Macca, KOTOPYIO Ha3BaJIM JOHHON BOJOH MbIca JlapHin
(ABMN), cocrasisier 6—13 % obmiero mupkymmoisipHoro oobema (Ohshima et al., 2 013). [Tpu
3TOM HE OTPHIIAETCS] BO3SMOKHOCTH BKJIA 1A ETB(OBOH BOAIBI, (POPMHUPYIOIIEHCS B ITOIBIHBSX
3ammBa [Ipronc, B JIBM/I. Omnaxo Bkian JIB3I1 B moHHBIE BOABI, (POPMUPYIOLIHECS B 3TOM
perHoHe, orleHuBaeTCs Kak HesHaunTenbHbIH (Ohshima et al., 2013).

B T0 ke Bpems HeaBHO OITyONIMKOBaHA paboTa, OCHOBAHHAs HA HOBBIX HAOMIONEHUSX
nmaraukami CTD, ycTaHOBIIEHHBIMI Ha MOPCKHX MJICKOITUTAFOIINX, 171 ieprona 2011-2013 rr,
KOTOPBIE NIPEJCTABIISIOT IEPBYI0 KOMIIEKCHYIO OLIEHKY ()OPMHPOBAHNS INIOTHOH 1IENb()OBOH
BOJIBI COOCTBEHHO B 3aimBe [Iprorc B 3uMHNMIA Tepro1. B Hell moka3aHo, 9To OCIIe CIIOKHON SBO-
o1y, BKItovaromei hopmuposanmne AILIB B Tpex MONMBIHBSIX M OXJIAXKICHHAE U paclipeCHEHNE
TP B3aUMOJEHCTBIH C IIeTb(OBBIMI JIEAHIKAaMH JHMEpH 1 3aI1aTHBIM, TUIOTHAS [IeTb(POBast
BOJIa BBIXOIWT Yepe3 KaHai [Iprozic Ha MaTeprKOBBIi CKJIOH. DTO PacCMaTpUBAETCS KaK MPSIMON
BKJIaJl B IOHHYIO Bomy MbIca [lapHm. ©OpMHPOBAHUIO TIOTHOM BOIBI MPEISTCTBYET BTOK
MPECHOM BOAIBI OT IIENb(OBBIX JIETHUKOB DHMEpH 1 3aIa{HOTo B KpyTroBopoT 3anusa [ Iprozc.
3710 HcceoBaHNe TOMYEPKUBAET UyBCTBUTENIBLHOCTD (hopMmupyronmxcs AJIB k yBenuueHuo
MIPUTOKA TIPECHOMN BOZBI M3-3a YCHJICHNUS TassHUS MIENb(OBBIX JEIHUKOB U B KOHEYHOM CUETE
HE MCKJIF0YAET BO3MOKHOCTh 3aMETHOTO COKpaIleHNsI 00beMa 00pa3yeMbIX IOHHBIX BOI AH-
TapKTHUKH B YCIIOBHAX ToTervieHns kimMara (Williams et al., 2016).

ITpu 3TOM 3aMeTHM, YTO aBTOPHI JAHHOTO HMCCIIEIOBAHKS HE PAcIoNararoT CTOJb MOJI-
poOHOI MH(pOpManKeii 0 peanbHON CTPYKType BOI B 00JIACTH MAaTEpHKOBOTO CKJIOHA B 3TOM
peruoHe (B 9aCTHOCTH, Ha pa3pese 1o 70° B.11.), MOKa3bIBAIOIISH JOCTATOYHO 3aMETHBIN exKe-
TOZHO HaOMIOAEMBbIH MPOLIECC OIyCKaHHs IIOTHBIX BOJ 10 MaTePHKOBOMY CKJIOHY B JIETHUH
nieprioz]. Harm orieHKw 1Mo3BOJSIFOT cunTarh BakHBIM BKJIad JIB3I1, HabmonaeMpIX Ha CKIIOHE
B JIeTHHIA niepuon, B opmupoBanue AJIB B 3toif obmactu. [lomydyeHHas HaMu OICHOYHAS
BEJIMYMHA BKJIa/1a CKIIOHOBOTO KackajauHra AIIIB B BEHTWIISLIIO TyOMHHBIX 1 JIOHHBIX BOJ
HOxHoro0 okeana 0,04-0,24 Cs (1 CB =109 M’c™") Ha OpoBKe 11esb(a MPOTHKEHHOCTHIO ~70 KM,
T7e, IO HaIlliM JTaHHBIM, HaOmonaics kackaauar AIIIB (Tomosus u mp., 2011).

SKCHEJALIMOHHBIE HCCJIEJIOBAHUA MPOCTPAHCTBEHHOM U BPEMEHHOM
N3MEHYNUBOCTHU NPOUHECCOB ®OPMUPOBAHMUS AB3I1
OkcneauumonHsle uccnenoanuss AAHWMU B 3anmuse [prozic, HanmpaBieHHbIE HETTIOCPE/T-
CTBEHHO Ha OOHapy)xeHHe (paKTa W W3ydeHHe MPOLECCOB 00pPa30BaHMs JOHHBIX BOJ, OBLIN
Hadatel B 2004 I. BRINOMHEHUEM TpeX MEpUAMOHAIBHBIX pa3pe3oB (o 70, 71 u 72° B.4.), B
paiioHe erpeccru B 001acTH OpoBKY 1IeNb(a, peCTaBIIsoNIei Hanboliee BEpOsSTHOE MECTO
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BBIXOJ1a HA MaTE€pUKOBBIN CKJIOH IUIOTHBIX AIIIB. BeinonHenue 3Tux pa3pe3oB NpenCTaBIsIIO
M3BECTHBIC TPYAHOCTH, T.K. B OCHOBHOM, JIaXK€ B JICTHUH TIEPHO, 30ECh PACTIONAraeTcst mosic
Jpei(yIOMIX JIBI0B CIUIOUeHHOCTHIO0 10 10 6amioB. BeiOop okazaics ymadHbIM, U YKe B
JAHHOM SKCTISAUIMH ObUT 3a()MKCHPOBaH (DAKT HAJIMYHUS HA MATEPHKOBOM CKJIOHE IIOTHBIX
XOJIOZHBIX BOJI, HA3BaHHBIX HAMU JIOHHOW Boaoi 3anmuBa [prozc. TIpu stom ecnu Ha 72° B.A.
JB3II Ha cKIIOHE OTCYTCTBOBAJH, Ha 71° B..— 0OHApY KEHBI JIMIIIH B BEPXHEH YacTH CKIIOHA,
10 Ha 70° B.JI. OHH IPAKTHYECKH 3AITOTHSUTH 00JIACTh CKJIOHA C HanOoIee HI3KOH TeMIIepaTypoi
(mo —1 °C npu conenoctr 34,55-34,59 %o) Ha TmyOunHe Oonee 1500 m.

IMocnemyromiee MOBTOpEHNE pa3pe30B MOATBEPAIIIO TAKOE POCTPAHCTBEHHOE pacipesie-
nenne J[B3I1 B 3ToM perroHe u cTajao OCHOBaHHMEM JUTS IPHHSTHS PELIEHIS O BEIOOpE pa3pesa
o 70° B.11. B Ka4ecTBe 6a30BOTO JUTS HCCIIEIOBAHMS IIPOLIECCOB (POPMUPOBAHMS U TIEPEMETIICHIIS
B3I, n3y4eHns nX MeKT0I0BOH H3MEHUMBOCTH. B 3aBHCHMOCTH OT BBIZIENICHHOTO BPEMEHH, B
KOHKPETHOW SKCHETUIINH YaBaJIOCh BBIIOIHUTH PA3JITIHOE KOJIMYECTBO Pa3pe30B, TOJI0KEHHIE
KOTOPBIX BBIOMPAIOCH HCXO/IS N3 HEOOXOAMMOCTH MOy YeHNs HH(OPMALIH O IPOCTPAHCTBEH-
HBIX 0coOeHHOCTX pactpoctpareHnst [IB3I1. [Tpu sTom pazpes mo 70° B.1. BBITOIHSIICS TIPH
Kax11oi Bo3MOKHOCTH. B pesynerare 3a nepuoza ¢ 2004 no 2017 . B peruone mexay 62° u
72° B.11.0b11 BBIIONHEH 2 | MEpUINOHAIIBHO OPUEHTHPOBAHHKIN pa3pes. M3 Hux mo 70° B.4. OpLT0
BBITIOJTHEHO 9 peanm3anyii paspesa, Bcero 139 cranmmii. CBegeHHs 0 TapaMeTpax pa3pe3oB 1o
70° B.O. prBenieHH! B Ta0n. 1. Tam ke yKazaHBI MEpHIMaHbI, BIOJIb KOTOPHIX B KOHKPETHOU
SKCIEINIINN BBITIOIHEHBI TapauiebHble paspesbl. Kak BUIHO U3 TaOMIbl, B OONBIIMHCTBE
CIydJaeB JUIMHA pa3pe3a cocTasisuia okono 70 KM, TP 3TOM CeBEpHas CTaHIMS pa3pe3a Ha-
Xoamiack B oonactu nryouH okoso 2000 M. B Tpex ciydasx mmiHa coctaBisiia okono 130 kM
1 ofuH pa3 — okoio 240 kM. B aTux cimydasx paspes mocturan nryorH oxono 2400 1 3000 M
COOTBETCTBEHHO. Kak Mmokazanu pe3ynbraTsl HAOMIONEHUH Ha 3THX pa3pes3ax, BO BCEX ITUX
ciydasx nryoxe 2000 M B IPHIOHHOM ClToe HaOTFoanack Boa, He UMEIOIIAs OYeBUIHOMN CBI3H
¢ [AB3I1, a ckopee mpoucxonsinas U3 peruoHa Mops Yamuemna (temreparypa oxomo —0,20 °C
1 COJIEHOCTB OKOITO 34,66 %o). [ToaTOoMy U151 HiccIe1oBaHMs IPOLIECCOB (POPMUPOBAHMS U pac-

Tabnuya 1

XapakTepucTHKH pa3pe3oB 1o 70° B.1., BbINo1HeHHBIX HIC «Akanemuk ®denopos»
B ce30HHbIe mepuoabl 49—61-ii PAD B 20042016 rr.

CTaHIMI Ha paspese

M

FO)KHOU CTaHIIMH,
['my6una
CEBEPHOM CTaHIUH,

M
HOHOHHI/ITGHLHLIC

JlnuHa paspesa,
paspessl,

)i
[Tepuon
BBITIOTHEHHSI
CTaHIIUH,
rpaj. [0.0r.
CTaHIIUH,
rpaj. 0.0
[myOuna

KM
KonnuectBo
JIOJroTa
(BocTouHas)

2 [upora roxxHOM
N Iupora ceBepHOM

2004 | 26-28.01 180 | 1717 6 7 |71°,72°

2005 | 14-15.01 | 67,13 | 66,50 | 315 | 2012 64°, 66°, 68°, 72°
51 | 2006 | 13-14.01 | 67,13 | 66,00 | 309 | 2443 | 126 14 |64°

52 | 2007 | 17-19.01 | 67,13 | 65,00 | 311 | 2942 | 237 17 |62°, 64°

56 | 2011 | 25-27.01| 67,13 | 66,00 | 308 | 2425 | 126 18
57 | 2012 | 22-23.01 | 67,13 | 66,00 | 300 | 2443 | 126 18 169°,71°
58 | 2013 | 06-07.02 | 67,13 | 66,50 | 306 | 1976 | 70,4 18
60 | 2015 | 26-27.01 | 67,13 | 66,50 | 303 | 1993 | 70,4 18
61 | 2016 | 17-18.01 | 67,13 | 66,50 | 307 | 2011 | 70,4 18 |70,05-71°

W
O
N
)
o

BN
=
~
=
=




npoctpanernst B3I 1 ¢ yuerom orpaHH4eHHOTO BPEMEHH, BBIIEISIEMOTO IS BBIOITHEHHS
OKEaHOJIOTMYECKHUX PaboT, B KOHEYHOM CYETEe CKIIOHOBAsS 4acTh pa3pes3a Oblia OrpaHuyeHa ¢
ceBepa mmpoToit 66,5° ro.11. (pariona n3obarsr 2000), ¢ yBeTMIeHHEM TUIOTHOCTH CTaHIINH B
patioHe OpoBKH mIeb(a.

JJis BEITIONMHEHUS pa3pe3oB HCIoNb3oBaics 30HA «SeaBird 911+», marommii Bo3-
MOXKHOCTh TIOJTyYUTh NPAKTUIECKN HETIPEPHIBHBIA MPOQHIb TEMIIEPATyPhI, COJICHOCTH U
nmaBieHus 1o TryouH 6oiee 6000 M. [t or6opa mpod BoIbl Ha 3aJaHHBIX IITYOMHAX KOM-
TUTEKC CHaOXKeH cucTeMol Ay KperuieHns 24 6aromerpoB. HabmroneHne 3a BepTHKATBHBIMA
NpoHIISIMU TEMIIEPATYPBI M COJICHOCTH Ha 9KpaHe MOHUTOPA B PEKMME PEaTbHOTO BpEMEHN
MO3BOJISIET ONEPATHBHO yTOYHATH NIyOMHBI AL 0TOOpaA MPOO BOABI, YUHUTHIBASI PEATBHO
HaOJIIOICHHBIE CJION YKCTPEMYMOB TEMIIEPATyPhI U coneHocTH. CrieruanbHOe yCTPOCTBO
MO3BOJISIET KOHTPOJIMPOBATh PACCTOSIHUE OT MpHOOpa 10 IHA B NMPHUIOHHBIX CIOSX, YTO
KpaifHe Ba)KHO IIPH MCCIIEAOBAHUH CTPYKTYpPBI BOA Ha MAaTepHKOBOM CKJIOHE W ILENbde,
TJIe IPUIOHHBIE CIION BOZ C BHICOKOH INIOTHOCTHIO MOTYT MMETh HEOOJIBIIYIO TONIIHHY.

3aBHCHMOCTB XapakTepa NUPKYJISILIUKI BOJ U PACIIPOCTPaHEH!Us BOXHBIX Macc FOx-
HOTO OKE€aHa OT JOHHOW Tomorpaduu xopomro m3BectHa. B 2016 T. ymanoch momyduTh
MOIPOOHBIH HXOJIOTHBINA IPOMEpP HUCCIEAYEMOT0 yJacTKa MIenb(}a 1 MaTepPUKOBOTO CKJIOHA
B paiioHe pa3pesa o 70° B.1. laHHBIE 110 penbedy THA TO3BOITIOT O0BSICHUTH HEKOTOPHIE
O0COOCHHOCTH B PACIPEICICHNH OKEaHOIOTHIECKUX XapaKTEPUCTHK.

AHanmm3 pe3yIsTaToB HaOIIOAEeH!U Ha pa3pese 1o 70° B.1. st neprona 2004 — 2013 rr.
1 HEKOTOpBIC HayYHBIE BBIBOIBI MIPHUBEACHH B psge pador (AHTumnos, Kiemukos, 2007,
2011; KienmkoB, AHTHIIOB, 2014). B HUX 0TpaskaroTcst KpyImHOMacIITaOHBIe 0COOEHHOCTH
pacmpeniesnieHus CBOMCTB BOAHBIX MacC B KOHKPETHBIC TOJIbI, BBICKA3aHBI IIPEIIIOIOKEHHS
o MexaHmMax (popmupoBanus u pacrnpocrpanenus AIB, III'B u AB3II. Kpome Toro,
PaccMOTpPEHBI Pe3yIbTaThl aHAIN3a TOHKOH CTPYKTYPBI, OITCAaHBI 0COOEHHOCTH MEXaHN3Ma
KaCKaJJHT'a IUTOTHBIX BOJ Ha MIeNb()e 1 MaTePUKOBOM CKJIOHE, TapaMeTPbl © 0COOEHHOCTH
MHTPY3HOHHOTO PacCIOCHUs IPH B3aUMOJEHCTBHH BOIHBIX Macc B obmactu ACD, mpobie-
MBI BUXPEOOpa30BaHMs U IPYTHE BOIPOCHI, OTBETHTH HA KOTOPBIE IIO3BOJISIET MUHUMAJIBHOE
paccTosiHuE MEXIY TOYKaMHU 30HANPOBAHUS Ha BBIIOIHEHHBIX paspesax (I'omoBuH u 1p.,
2011,2013,2016). 3nech MBI HcclteLyeM 0COOEHHOCTH MEKTOIOBOH M3MEHIHBOCTH CTPYK-
Typbl Box Ha 70° B.A. IIyTeM CpaBHEHHsI OCOOEHHOCTEH pacripoCTpaHEHHs U IapaMeTpOB
KaK MCXOMHBIX BOAHBIX Macc (AIIIB, BILIJI, III'B, MIII'B), Tak u cBOicTB HabM0ogaeMOi
B cootBeTcTByromue roasl JIB3II. IIpu sToM B paccMoTpeHne OymyT BKIIOUCHEI €Ile He
MyOITMKOBaBIIKECS pe3yIbTaThl HaOMroneHni Ha paspese B 2015 n 2016 .

BOJHBIE MACCBI 3AJIUBA ITPIOAC 1 OCOBEHHOCTH
HX MEKTOAOBOM UBMEHYUBOCTHU HA PA3PE3E 11O 70° B.I.

B cootserctBu ¢ padotoii (Baines, Condie, 1998) dhopmupoBanue U pactipocTpaHeHHE
TUIOTHBIX BOJHBIX MAacC MMEET HECKONIBKO cTaauid. [lepBas — (hopMHUpOBaHHE IIOTHON BOJIBI
3a CYET KOHBEKTHUBHBIX MPOIIECCOB, JABIKUMBIX TIOBEPXHOCTHBIM OXJIAXKICHUEM U PEKEKIUEH
coinu pu (POPMHUPOBAHHH JIbJIa HA KOHTUHEHTAJIBHOM IIENb(e, a 3aTeM BO3MOXHAsT MOTU(H-
Kallst 38 CUET TastHUsl MIETb(OBBIX JICTHUKOB. [ IOTHASI )KUKOCTD, IPOLYIIMPOBAHHAS 3THMH
MPOIIECCAMHU, CTPEMHTCS aKKYMYJTUPOBATLCS B TONOTPA(QUUECKHUX JIETPECCHUSIX.

Bropas craaus — reoctpoduueckas MoaACTpOiiKa BHOBb C(HOPMUPOBAHHOM BOAHOM
MaccChl [IPH €€ PacipOCTPaHEHUH Ha IieNib(e. DTO BEAET K BOSHUKHOBEHHUIO IIOTPAHINYHOTO
(ponTa BOMM3U OPOBKH MHIeTb(a, XOTSI B PETHOHAX 3HAYUTEIBHOU T'€HEepaluy MIOTHON
BOJIbI 00JIACTH 3TOTO TPHUCIIOCOOICHIUS MOXKET PACIIPOCTPAHATHCS 1aJiee BHH3 110 CKIOHY H
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MIOPOXKAATh 3HAYUTEIPHOE IEPEMEIINBAHUE C COCEAHUMH BOAHBIMH Maccamu. bapoxima-
Hasi HEyCTOHYNBOCTh BAOJB 3TOTO (pOHTA M (HOPMUPOBAHIE BUXPEH SBIAIOTCS BaKHBIMU
IIponeccaMy, KOTOPbIe MOTYT BHOCHTB BKJIAJ B TIEPEHOC IUIOTHBIX BOJl BHU3 IO CKIIOHY.

Bo3mokHast TpeThs CTagust — TeocTpOPHUIECKUI IIOTOK MOXET TaK e ObITh Ha-
MIpaBJICH NPSMO BHHU3 IO CKJIOHY HMOABOAHBIMH KaHbOHAMHU. AJIBTEpDHAaTHBHAS TPEThS
CTagus — IEPEHOC MTOCPEICTBOM I'PABUTAMH M TPEHUS IFIOTHOW BOABI BHU3 IO CKIOHY
B TOHKOM CJIO€ Y JTHA.

OueBHIHO, 4TO HaOMIOAaeMast CTPYKTypa BOJ] Ha CKJIOHE 1 IIeIb()e B KOHKPETHBIHN IOt
3aBUCHT OT MHOTHUX (h)aKTOpPOB. MeKroioBasi i3MEHYMBOCTh KPYITHOMACIITAOHOH IIPKYJIs-
LM, B TOM YHCIIE I3MEHEHNE HHTEHCUBHOCTH TocTyIuieHns LI'B B paiion OpoBku menbda,
M3MEHYHMBOCTb ITPOLIECCOB (POPMHUPOBAHMS M PACIIPOCTPAHEHHNS XOJIOIHBIX 1 IIOTHBIX ALLIB
n BIJI, pasHooOpasue u coueTaHHe MEXaHU3MOB ()OPMHPOBAHMS M PACIIPOCTPAHEHHS
JB3II ot 6poBkH menb(ha BIOIb MaTEPUKOBOTO CKJIOHA MPOSBITIOTCS B 3HAYUTEIHHON
BPEMEHHOW M3MEHYMBOCTH CTPYKTYPBI BOIHBIX MacC Ha pa3pese, XapaKTepUCTHK M 00b-
emoB JIB3I1, HabmroneHHBIX Ha pa3pese o 70° B.1I. B pa3HBIC TOBI.

OCHOBHBIE 0COOEHHOCTH MEKTOIOBBIX U3MEHEHHH B CTPYKTYpe BOJ Ha pa3pese Mo
70° B.1. MOTYT OBITH IIPOCIIEKEHBI ITyTEM CPABHEHNUSI HEKOTOPBIX ITAPaAMETPOB, XapaKTepH-
3YIOIIMX COCTOSIHUE OCHOBHBIX BOAHBIX MACC, yJaCTBYIOIIUX B IIponeccax GOpMUPOBAHHS
JIOHHBIX BOJI Ml ONPEIEILFOLINX OCOOEHHOCTH IPOIIECCOB B 00IACTH aHTAPKTHUECKOTO CKII0-
HOBOTO (ppoHTA. [ TaBHBIMM BOAHBIMH MacCcaMH, B3aNMOAEHCTBHE KOTOPHIX U OIPE/IEIsIeT
0COOEGHHOCTH ¥ HHTCHCUBHOCTH 3THX IporieccoB, spisttorcst ALLB u II'B.

B Hammem rccnenoBaHuy A1 ONPEACIICHHUSI BEPXHEH IPaHUIIbI JOHHBIX BOJ Ha CKJIOHE (B
HammeMm cirydae /IB3I1) ncronp3yercs INOTHOCTHON TapaMeTp, N3BECTHBIN KaK HeHTpallbHast
IUIOTHOCTE. OH IIHUPOKO NMPHUMEHSETCS] B OKEAHOJIOTHH M pa3paboTaH B KadeCTBE allbTep-
HaTHBbI UCIIOIBb30BaHUIO HAOOpa OTIEIBHBIX NOBEPXHOCTEH MOTCHIMAIBHOMN INIOTHOCTH,
OTHECEHHBIX K pa3inyHbIM ypoBHsM masnerus (McDougall, 1987; Jacket, McDougall,
1997). HefiTpanpHas IIOTHOCTH MOJIE3HA, €CIH IPOCIE)KHBaeMbIe BOTHBIE MAacCHl IPH
CBOEM NEPEMEICHNH HCIIBITHIBAIOT 3HAYUTENILHOE H3MEHEHHE AaBiieHns. OOBIMHO 3TOT
rapaMeTp UCIIOIb3yeTCsl Ul aHaIn3a MPOLECCOB MEpeMEIINBaHus B 7S-IIPOCTPAHCTBE,
MIPOBEACHMS TPAHUIL] MEX/Iy BOIHBIMU MAacCaMH, aHaJIN3a PACIPOCTPAHEHUS BOJHBIX Macc
1 ux TpanchopManyu. B Hamem mcciaenoBaHHM MBI UCTIONB3YEM IMPEIOKEHHOE B PAe
paboT B kauecTBe BepxHeil rpanutbl AJIB 3nauenue storo napamerpa 28,27 kr/m?® (Orsi et
al., 1999; Whitworth et al., 1998). 310 m03BOJAECT BHIIOIHUTH CPAaBHEHNE HAOMIOICHHBIX B
pazubie roxast JIB3I1 kak Mex Iy coOOH, Tak U ¢ pe3yIbTaTaMi HCCIECIOBAHIN IPYTHX aBTOPOB.

Byny4n camoii coneHoi Ha menbQe (3a HCKIIIOYeHHEeM peIKHX cirydaes, korga AIIIB
roAcTIaeTcs Oosee Terwioit, Ho u 6oee coneroit MLIT'B), mo Mepe nmpuOmmKeHus K OpoBKe
1 Jlajiee BAOJb THA OHA CTAHOBUTCS OoJiee COIEHOM B MPUHIIUIIE, HO MCHEE COJICHOH, YeM
npuneratomue Boasl (LII'B, AZIB, MIII'B). ITockomsKy XapakTep MpoIeccoB B 00IacTH
ACO B cHIIBHOM CTETIEHH 3aBHCUT OT BEITMYNHBI TPAHEHTOB MeKIy cBoiicTBamu AILIB u
LI'B, BaxxHOE 3HAUCHHUE HMEIOT 00BEM H TePMOXaJIHMHHBIC CBOHCTBA BHIXOIAIIEH Ha OpOB-
ky cmecu ALLIB u BIIIJI, koTOpEIe, B CBOIO OYepe/b, 3aBUCIT OT 00BEMOB U TTapaMETPOB
ncxomabix AIIIB u BIIJI. Bo3MoXHBI Takue mapaMeTphl 3TOH CMeCH B 00JIacTu OpOBKH,
KOTOpBIE 00ecIeyar IMII0THOCTh, HEOOXOIMMYIO IS OITyCKaHUs K OCHOBaHMIO CKJIOHA. [Ipn
9TOM 110 HaOIIOAEHHUSM Ha OAMHOYHOM pa3pese TPYAHO YTBEP)KAATh, ABJISAETCS JIN OOHApY-
xeHHas Ha paspese IB3II nponykrom cmemenus LII'B ¢ AILIB, HaGIr0OneHHBIM B CTBOPE
paspesa, WIN 3TH IPOLECCH UMEIOT MECTO 3a €ro Mpe/ieslaMu.
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Baxxayto pons urpatot u mapameTpsl L{I'B — cobcTBeHHO TemMmeparypa i COIeHOCTb,
paccTostHuE OT OpOBKH, ITyOnHa monoxeHus siapa. [Ipu stom xapakrepuctuxu siupa LII'B
B CTBOPE pa3pe3a MOT'YT OTJIIMYAThCS OT 3TUX [TapaMeTPOB BOCTOUYHEE, T/I€, BO3MOXHO, ITPO-
ucxoxar nporneccsl cMemmBanust LII'B u AIIIB u HaunHaetcs nporecc omyckaans JIB3IL,
KOTOpasi 3aTeM IepeceKaeT CTBOp paspesa 1o 70° B.1.

3aMeTrM, 94TO OTHAM 13 POMEKYTOYHBIX pe3ynbrartoB Banmozeiicters LIT'B ¢ AILB,
a TAKXKe C aHTApKTUIECKOI TOBEPXHOCTHOMN BOOH SIBIISETCS MOAM(PUIIMPOBAHHAS LIUPKYM-
NOJSpHAs TIIyOMHHAs BOJA, KOTOpast MPOSIBISIETCS HA MIeNb(e Kak CJI0H OTHOCHTEIBLHOTO
MaKCUMyMa TeMIIepaTypsl, (OpPMHPOBAaHHE KOTOPOTO HE CBSI3aHO C JIETHUM IIPOTPEBOM
noBepxHocTH Mops. B mampHeimem MLI'B, Bzaumonetictys ¢ AILIB, moxet popmupo-
BaTh CMECH, KOTOPBIE MOTYT 3aT€M OIYCKaThCs MO MaTepukoBoMy ckiony (IB3II) nmm
pacTpoCTpaHATECS B BUIC HHTPY3UI U BUXPEBBIX 00pa3zoBaHuil (BeHTWIsmusA ciost LII'B).

Bremonaennsie ¢ 2004 mo 2016 1. neBsITh peanu3aruii paspesa mo 70° B.J1. HO3BOJISIOT
COIIOCTaBHTH CBoMcTBa 1 cTpykTypy AILIB u LII'B ¢ peansHO HaOm0maeMbIMU B KaXKI0H
U3 peajm3annil XapaKTepUCTHKAMU U CTPYKTypoi oOHapyxmBaeMbIx 1ioTHBIX B3I
C/IeNaTh MPEIOoJIOKEHHS O MPUYMHAX M MOCIEACTBUIX HAOMIONAEMbIX OTIINIHH.

3ameTum, 9TO CTPYKTYpa BOJ Ha KOHKPETHOM pa3pese (B JaHHOM ciaydae 1mo 70° B.1.)
OTIpEAEIAeTCs KaK MPOLEeCCaMu, MPOTEKAIOIINMH HEMOCPEACTBEHHO B €T0 INIOCKOCTH MIIN
OmmKalIIMX OKPECTHOCTSIX, TaK M IMOTOKAMH WJIM ME30MacIITaOHBIMH 00pa30BaHHAMH,
MePECEKAIOIINM B TOM HJI MHOM HAaIIPaBJICHUH IJIOCKOCTH Pa3pe3a B MOMEHT €0 BBINOJI-
HEHUsl. AJIeKBaTHOE OTMCaHNE B3aUMOJICHCTBHS U pAcIIPOCTPAHEHHUSI BOJ MOXKHO ITOTYYUTh
TOJIBKO ITyTE€M BBINOIHEHUS IUIOMATHON ChEMKH C PACCTOSHUSAMH MEXIy CTAaHIHIMH,
MEHBIINMH, 9YeM MacIITa0bI HCCIIEIyeMbIX IpoIieccoB. BmecTe ¢ TeMm Buxpepaspemaronias
JMCKPETHOCTH 30HANpOBaHuii B 06mactn ACD Ha 0THOM KOHKPETHOM pa3pe3e M03BOJISET
MOJTyYUTh HEKOTOPHIE BAXKHBIE XapaKTEPUCTHKH ME30MacIITaOHBIX 00pa3oBaHuUI.

Kaxk BuIHO U3 IpeAcTaBIeHHOM Ha pHc. | CXeMBl, FOXHAS CTAaHLIUS pa3pe3a HaXOIUTCs
Ha menbde B 30 km ot ero 6poBku. [Ipr 3TOM Ha IEPBBIX pean3anusIX pa3pe3a pacCTOSHUS
MEXIy CTAaHIIMAMHU B 001acTH, OMM3KOM K OpOBKe mIenb(a, COCTABISIIO IPUMEPHO 3 MH-
HYTHI IAPOTHI (0KOIO 5,5 kM), a B mocuenHee Bpems (2011-2016 rT.) paccTosHES MEXITY
CTaHIMSAMH Ha MPOTSDKEHUN 7 KM IokHee U 10 kM MoprcTee OpOBKH Ienbgha coCTaBIsuIN
1 MuHYTY THPOTHI (OKOIO 1,8 KM).

BeprukanbHas AUCKPETHOCTD B PE3YIIBTATE OCPETHEHHSI COCTaBMIIa | M, 30HIUPOBa-
HHSI B OCHOBHOM 3aBEPIIATINCH Ha pacCcTOSTHUH 0Kou1o 30 M oT iHa. O4eBUAHO, YTO BEIBOJBI
0 MEXT0/I0BOM M3MEHUYMBOCTH CTPYKTYPHI BOJI Ha Pa3pe3e Hy>KHO JeIaTh C yYeTOM pasiiu-
YHH B PACCTOSHUIX MEK/Ty TOUYKAMH 30HANPOBAHUS MEXK/Ty KOHKPETHBIMH PEaTH3aLHSIMHU.
IIpu sToM HaumHas ¢ 2005 . ¥ 10 HACTOSIIETO BPEMEHU PACCTOSHUSI MEXAY TOYKaMHU
30HAMPOBAHMS Ha YYACTKe CKII0OHA ¢ rryomHamMu ot 1300—1400 M 1o 2000 M HE MEHSITOCHh
(5,5-7,4 xm), 9TO ETaET CPABHUMBIMU ITapaMeTPhl 0OHAPYKEHHBIX Ha 3TOM YJacTKe pa3-
pe3a JIB3II mis Bcero nepuona HabroneHni (Mckimrodast paspes 2004 r).

Ha puc. 2 u 3 (cM. IBeT. BKJIEHKY) IIPEACTABICHBI pactpeeTIeHIS TOTCHIIHAIBHOM TeM-
HepaTypsl Ha COBIAIAMOIINX YaCTAX BCEX JIEBATH peanu3aimii paspesa. Ha puc. 2 mokasana
CTPYKTypa [Uisl pean3aluid, BbIIOIHEHHBIX B 2005-2007 1 2011 rr., Korna pacCTossHUE MEXITY
CTaHIMAMU B o0nacTr OpoBKH Ienb(a Opu10 Ooree 3HaunTeNB-HEIM. Ha prc. 3 mpruBeieHs pas-
pe3bl, BemomHeHHbIe B riepuof ¢ 2012 mo 2016 1., ¢ 6onee moapoOHO# KapTHHON TepMIYECKOi
CTPYKTYpBI B 00acTu OpoBKH mienbha. Ha Bcex MpuBOANMBIX 31€Ch CXeMax pa3pe30B HCTIONb-
30BaH penbed AHA, TOTYYSHHBIH TOAPOOHBIM SXOJIOTHBIM IIpOMepoM B akcrenunmn 2016 T
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Ha mpencraBieHHBIX pUCYHKAaX MITPUXOBKOW BBIAEICHBI OOJIACTH, OTPaKarOIIUE
pacmpocTpaHeHHe OCHOBHBIX BOIHBIX Macc. Ha menb(e 3amTprxoBaHbl 001acTH BHYTPH
morepm —1,7 °C u —1,8 °C, onpenemsronme momoxenne AIlIB. B npugoHHOM cioe B
00JIaCTH MaTepUKOBOTO CKJIOHA BBHIICIICHBI 00IACTH, 3aHIMAaeMbIe BOIOH ¢ HEHTpalbHOU
IUIOTHOCTHIO Oostee 28,27 kr/m* u Gosee 28,36 kr/M*, KOTOpBIE MPEACTABISIOT CO00I MO-
mudukanuu ceexeodpaszosannoi J(B3I1.

Tepmmdeckasi CTPYKTypa Ha NIEBATH pean3alliisIX pa3pe3a MOKa3hIBaeT SPKO BBI-
PaKEHHYIO BPEMEHHYIO H3MEHUYHUBOCTH CTPYKTYPBI, XapaKTePHCTUK, TIOJIOKEHHUS U 00b-
€MOB OCHOBHBIX BOITHBIX Macc. CTaHOBUTCS MOHSTHBIM, TIOYEMY B HEKOTOPHIX paiioHax
AHTAPKTUYECKOTO MIenb(a M CKIOHA OTIEIBHO BBHITOJHEHHBIA pa3pe3 MOKET BBECTH B
3a0ITy>K/IeHIE OTHOCUTEIHHO BOSMOXKHOCTH HITH HEBO3MOXKHOCTH (DOPMHUPOBAHISI H TPAHC-
(hopmaruy BOIHBIX Macc, B 9aCTHOCTH, popmupoBanus AJIB. Ha npencraBieHHBIX cxeMax
BEIpaKEeHBI cirydad Kak momHoro otcyTcrBus B3I (saBaps 2006 1), Tak U ciydam ux
3HAYUTEIBHBIX 00beMOB (HanOosee 3HaunTeIbHbIe — 2015 1 2016 1T.). Oc000 BBIACIIACTCS
cTpykrypa Box B 2011 T., B KOTOpO# HAmISAHO BEIpAKEH BKIIAT BUXPEBBIX 00pa30BaHHUN
B TIEPEHOC IUIOTHOM BOABI BHU3 110 MaTepPUKOBOMY CKJIIOHY. [lompoOHOE Topr30HTaIBHOE
pa3pelieHne aaeT BO3MOKHOCTE O0HAPYKHUTh CIOKHYIO CTPYKTYpY Box B obmactu ACO,
PACIIOIIOKEHHOTO MOpUCcTee OpOBKH mIenb(ha HaJ BepXHEH YacThI0 MaTepUKOBOTO CKIIOHA.
OcHOBHBIE 0COOEHHOCTH H3MEHYHBOCTH CTPYKTYPBI B XapaKTePHCTHK BOTHBIX Macc OyIyT
PaccMOTpEHBI HIXKE.

OO01ee peacTaBIeHNEe 0 BOAHBIX Maccax W WX CBOWCTBAxX UIA paiioHa paspesa I1mo
70° B.11. maet Tabi. 2, B KOTOPOH IPUBEICHBI CPEHUE F SKCTPEMAITbHBIC 3HAYCHHUS OCHOBHBIX
THIIPOJIOTHIECKHUX U THIPOXUMHUECKUX XapaKTEPUCTHK, PACCIUTAHHBIC II0 PE3yIbTaTaM
BCEX JICBSITU pean3annii pazpesa.

Tabnuya 2

Cpennue u IKCTpeMaJbHbIe 3HAYEHNSI XAPAKTEPUCTHK OCHOBHBIX BOTHBIX Macc
Ha paspese no 70° B.x. nas nepuona 2004-2016 rr.

Bonnas macca
XapakTepuUCTUKH
AIIB A3B AllIB | MUI'B | UI'B | AAB | AB3II
T, °C CpeH. -0,72 | -1,77 | -1,80 | —0,94 0,66 |-0,20| —0,97
MaKc. 1,22 -1,32 | -1,68 | —0,10 0,86 |-0,01| —0,43
MHUH. -1,84 | -1,83 | —-1,91 —-1,64 0,31 |-0,49| -1,49
S, %o CpeiH. 33,45 34,28 | 34,51 34,49 | 34,67 | 34,66 | 34,58
MaKc. 34,31 34,48 | 34,58 | 34,59 | 34,70 |34,67 | 34,64
MHUH. 32,32 | 33,85 | 34,43 34,25 34,64 | 34,63 | 34,52
0, MJ1/71 CpeJH. 7,9 6,9 7,0 6,4 4,9 5,0 5,9
MaKc. 9,1 8,0 7,3 7,3 5,6 5,6 6,7
MHUH. 7,0 5,9 6,5 5,3 4,3 49 5,1
Si, MKr-aT/1 CpeH. 44 64 69 75 103 126 86
MaKc. 69 88 82 89 120 137 108
MHUH. 12 38 61 66 79 116 68
PO,, Mxr-at/n  |cpemH. 1,30 2,13 2,12 2,21 2,22 2,19
Makc. 1,92 2,26 2,17 2,37 2,22 2,32
MHUH. 0,70 1,98 2,03 2,16 2,23 2,10
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AHTAPKTUYECKAS HIEJIb®OBASI BOJA U BOJA HIEJIb®OBBIX JIEJJHUKOB

AHTapkTHUecKast mesb(oBasi BOAa BBIEISETCS Ha KOHKPETHOM CTaHIMHU 110 HU3KOW
TEMIIEpaType U IMOJI0KEHHUIO B HIDKHEN (B PEIKHX CITydasiX Cpe/IHei) 4acTH KOJIOHKH BOJIBI.
AHaNOrHYHYI0 HU3KYIO TEMIIEPATypy MOXKET UMETh TOJIBKO 3UMHSIS MO (UKAIHs aHTap-
KTHYECKOH MMOBEPXHOCTHOM BOJIBI, JIETKO WAECHTH(UIMpYEMasi 10 NPUIIOBEPXHOCTHOMY
MOJIOXKEHUIO, TI03TOMY YCTaHOBJIEHHE HAIN4Ms B Touke 3oHaAnpoBanust AILIB (uim BILLT)
U OIpefesieHUe ee CBOWCTB He MPEACTaBIAIT TpynHOCTU. [IoCKoNbKy OCHOBHOW paiioH
¢dopmuposanus AIIIB u BIIJI, oOHapyxuBaeMbIx Ha paspese 1no 70° B.1., pacronoxeH
Ha paccTosHuH npuom3nuTebHo 100 MUIIB OT pa3pe3a (OPUEHTUPOBOYHOE PACCTOSIHUE JI0
¢ponTa neaHuKa DiiMepu, IPU CKOPOCTH TedeHHs 1 cM/c Boja MPOUAET ATOT MyTh NPH-
MepHO 3a 6—7 MecsIleB), B IIpoLecce IepeMeIleHNsI B 3araHO BETBH LIMKIOHHMYECKON
LUPKYJSIIMY, cymecTBytomei B 3anmse [Ipronc (I'puropres, 1968; Antumnos, Kienukos,
2003), mporcxoauT TpaHcopMalisl UX CBOMCTB 3a CUET IIepEeMEINBAHIS KaK MEXy CO-
60i1, Tak 1 ¢ AIIB wm MLI'B. Ilpu 3TOM Temneparypa ocTaeTcsi INIaBHBIM [TapaMeTpoOM
JUISl MICHTHU(UKAIIMN 3THX BOIHBIX Macc.

OueBuHO, yeM Oonbiie Bkiaa BILJI B cmech ¢ AILIB, TeM Hike TemIieparypa CMecH,
KOTOpasi Ha 3HAYUTEIBHOM PAcCTOSIHUM OT paiioHa (opMUpPOBaHUS IO POPMaTIbHBIM HPH-
3HaKaM MOXKeT ObITh oTHeceHa k AIIIB. B namem uccienosanuu k BIILJT 6ynem oTHOCUTB
BOJy ¢ Temiiepatypoit Hike —1,9 °C. Bona ¢ remneparypoii ot —1,8 mo —1,9 °C 6yzer pac-
cMmatpuBarhest Kak sipo AILIB, a rpaHuibl pacnpocTpaHeHust 3TOH BOXHON Macchl OyaeM
onpenenars no uzorepme —1,7 °C. 3amMeTuM, 4T0 HU3KYIO TEMIIEPaTypy MOXKET UMETh U
MII'B, npu 5ToM oHa MOkeT ObITh npoxykroM cMetnenns LII'B u AILIB, a Moxer ObITh
nponykrom cmerienus LII'B u AIIB (tounee A3B) (Carmack, 1977; Orsi et al., 1999). [Tpu
XapaKTEePHBIX JUIs MIeNb(OBOH 007aCTH TEMIIepaTypax BOAbl INIOTHOCTHAS CTPaTU(HUKALHS
olpezessieTcs pacnpeeneHneM coyieHocTH. [1oaTomy, 3a HCKITIOuUeHnEM 0COOBIX CllydaeB
HeycToiunBocTH B o0nactu AC®D, crparudukanys Bcerna ycToiunBa, T.e. 3Ha9eHUs CO-
JICHOCTH BO3PACTAIOT B HAlpPaBJICHUH JHA.

Ha Bcex neBstu peanusanusix ooHapyxusaetrcs AILIB, T.e. Ha Bcex pa3pe3ax mpu-
CYTCTBYET BOJa C MOTEHIMAIBLHON Temreparypor Humwke —1,8 °C. O0o0meHne JaHHbBIX
HaOmonenuit Hax xapakrepuctukamu AlLIB npuseneno B a0 3.

Bunno, uto sapo AILIB (1.e. Hauboee HU3KUE B KOHKPETHON pealin3alliy TeMIIepa-
Typs! AIIIB) nuime B Tpex U3 AEBATH CIy4yaeB PacloiokKEHO Ha KXKHOW CTaHLIUU pa3pesa
(2005,2006 1 2013 rr.). JIutub B 2013 1. Temmiepatypa B siape Obuta Hike —1,9 °C, T.e. Bona
MoxeT ObITh uieHTHdurposana kak BILJT (nm cmecs AILIB u BIIJI, coneprkamias 6omnee
BeIcokui npoueHTt BIIJIL, yem B npyrue roxsl). Bo Bce ocranbHble TOAbI TEMIIEPATYpPa B
snpe AIIB naxomunace B quanasone ot —1,8 1o —1,87 °C. Ilpu 3TOM CONEHOCTH B siApe
cocTaBysiiia B OCHOBHOM OT 34,50 %o 110 34,53 %o, T.6. AIIIB 3anuBa IIpronc MoxeT ObITh
OTHECCHA K HU3KocoeHoi Mmoaudukanuu (Carmack, 1977). O6napyxenue siapa AIIIB ce-
BEpHEe KHOM CTaHINU pa3pe3a 0TpaXkaeT NepeMeleHUe ee C BOCTOKA, OT HAllPaBJIEHHOTO
BJI0JIb BOCTOYHOT'O CKJIOHA KOTJIOBUHBI DMMEpH Ha CeBEp MOTOKA MIEIb(OBBIX BOJI (1aHHBIX,
orpaxatomux nocrymienue AILIB Ha 70° B.a. ¢ 3anana, Ha cerofiHs He OOHAPYKEHO, XOTs
MCKITIOYaTh 3TO Henb3s). [Ipu aToMm obHapyxkenue siupa AILIB Ha roxHOI cTaHIuK pa3pesa
He OTMEHseT yTBepkaeHus o nepemeriennn AlIIB Ha paspes ¢ BocToka, ¢ 6osiee paHHUM
cmenienrem noroka AIIIB k 3amany.

3aMeTuM, 4TO MPAKTUYECKH BO BCEX CIIydasX B IUNIOCKOCTH pa3pe3a camas HU3Kas
Temneparypa B cioe AIlIB (xak u camast BBICOKasi COIEHOCTh) pacrosaraiach y nHa. Vc-
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Tabruya 3

CpeaHue XapaKTepHCTHKH AHTAPKTHYeCKOH 11e/16¢0B0i BOIbI

Ton
Xapaxrepucruia 2004 | 2005 | 2006 | 2007 | 2011 | 2012 | 2013 | 2015 | 2016
T, °C cpem. | 1,86 | 1,88 | -1,76 | 1,83 | -1,83 | 1,81 | —1,84 | -1,75 | -1,82
wake. | 1,70 [ ~1,86 | =1,70 | =1,79 | =1,79 | =1,79 | —1,74 | ~1,68 | -1,77
vun, | 1,89 | —1,90 | —1,80 | —1,87 | —1,86 | —1,84 | 1,91 | —1,83 | —1,89
S, %o cpem. | 34,53 | 34,56 | 34,51 | 34,52 | 34,44 | 34,52 | 34,50 | 34,49 | 34,54

Makc. | 34,58 | 34,65 | 34,53 | 34,52 | 34,49 | 34,52 | 34,48 | 34,49 | 34,55
MuH. | 34,48 | 34,52 | 34,50 | 34,51 | 34,43 | 34,51 | 34,51 | 34,48 | 34,52

0, MJI/7T CpelH. 7,05 7,28 6,68 7,0 6,6 7,0 7,1
Maxkc. 7,30 7,35 6,81 7,0 6,8 7,1 7,2
MHUH. 6,60 7,21 6,54 | 7,0 6,5 7,0 7,0

Si, MKr-at/n CpenH. 68 78 63 68 67
MakKc. 72 82 64 69 68
MUH. 63 75 61 66 65

PO,, Mxr-at/n  |cpenH. 2,09 2,14
MakKc. 2,14 2,17
MHH. 2,03 2,10

KIItoueHue coctaniser paspes 2011 r., korna cnoit AILB ¢ aapoM, pacnonokeHHbIM Ha pac-
CTOSIHUH 6 KM 0T OpoBKH 1elibda (camoe Ou3Kkoe K OpoBKe IIenbha U3 BceX peannu3aiui
pacrionoXxeHue siipa ¢ HOTeHIMANbHO Temneparypoii —1,86 °C) nmoxcTunancs 10CTaToqHO
toHKHM (70—100 M) cmoeM otHOcuTeNbHO Teruoi (Beime —1,6 °C) MLII'B, umeseii co-
aenocts 34,49 %o. Conenocts AILIB B nanHOM citydae Oblia aHOMAIBEHO HU3Kas (B siipe
34,44 %o). IlockonbKy COJIEHOCTh HH3Kas, a TEMIIepaTypa, HECMOTpsl Ha HanOoJsbIIee
yAajeHue U3 BCeX CIIydaeB OT HCTOYHHKA, OIM3Ka K TeMIIepaType 3aMep3aHHus, MOXKHO I10-
JaraTh IOBBIIIEHHBIH (OTHOCUTEIBHO APYTUX peanu3anuii) Bkiaz B 9Ty Boxy BT, Kpome
TOT0, Ha JIAHHOM pazpese 3a OpoBKoi 1menbda (nryorHa Mmecra 6oiee 800 M) IpUCyTCTBYeET
XOJIOITHBIH BUXPb, COJIEPIKAIMIA IPAKTHIECKH HETPAHC(HOPMHUPOBAHHYIO IIETB(OBYIO BOLY
(1,86 °C, 34,45 %o).

W3orepma —1,7 °C, npunsTas Hamu 3a rpanuny AIlIB, no3Bonser cpaBHUTH A
BCEX peann3aluii CTeNeHb NPUONMKEHHs 3TUX BOJ K OPOBKe Ienb(a U COOTBETCTBEHHO
obmactu AC®. JIumb B 2015 1. AIIIB HabnroneHa HENOCPEACTBEHHO Ha OpOBKe (TeMIle-
parypa npugoHsaoro ciost —1,77 °C npu conenHoctu 34,49 %o). OueHb O1M3K0 K OpOBKE,
Ha PacCTOSIHUU OKOJIO 1 KM, OHa pacrojaraiach B OIMMCAHHOM BbllIe aHOManbHOM 2011 1.
B ciryuasix oOHapy keH#s s1/1pa Ha I0’KHOM CTaHIMK paspesa nzorepma —1,7 °C Habmonanack
Ha HauOonblIeM yaaneHun ot 6posku menboa (11-19 xkm). [axe B ciaydae 2013 ., koraa
Obl1a 0OHapy>KeHa BoJa ¢ Temueparypoit Hmke —1,91 °C, uzorepma —1,7 °C Habmonanachk
Ha paccTosHuH 17 KM 0T OpoBKH Hienbda. Bo3aMoxkHO, MIMpHHA CMEIIAIOIErocs K 3anay
noroka AIIIB B cpenHeM coxpaHseTcs, HO 3TO CMELIeHHEe IPOUCXOIIIO0 Ha OOJbIIEM HIIH
MEHBIIEM YJaJeHUH 0T OPOBKH (MIJIM OT MCTOYHHKA).

CymiecTByeT mnpsiMasi 3aBUCUMOCTb MEXIy yjaaneHHocThio sapa AILIB u ynanen-
HOCTBIO n30TepMbl —1,7 °C (MHauKkaropa npotskeHHocTH cnost AILIB B cTBope paspesa)
ot OpoBku menbga. Mckmouenne Habmonanocs B 2015 r., xorga AILIB Ha pa3pese Ha-
Oiromanacek B mpenenax Bcero menbga (u3orepma —1,7 °C nocrurana OpoBku menbda),
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TOTa Kak sApo (MUHIMAJIbHBIE TEMIIEPATyphl) HaOmonaiock B 18 kM oT OpoBKH mIenbda.
Otmertnm, uto B 2015 1. HaOmromanack camasi HU3Kasl TeMIeparypa IpuIoHHOTO CIIOS Ha
6poBke menbda (pu conenoctn 34,48 %o), korna B enuHCTBEHHOM citydae AILIB noctura
6poBku menbga. bonee Hu3Kas coneHocTs Obu1a HaOMOAeHa 1 B siape ALLB (34,49 %o ipu
temneparype —1,83 °C), uto oTpaxkaer yBenmdeHHbIH Bkiaax BIIIL.

Taknm 00pa3oM, MOXKHO CJIENIaTh CIEAYIOIINE BHIBOABI O PA3INYMsAX B XapaKTepH-
ctukax u pacnpoctpanenuu AIIB 3a paccmarpuBaemblil HEPUOL.

BrlsiBiieHa uaMmeHunBOCTS B Iy TH noctymieHust AILIB Ha pa3zpes. [TocTyruienue c rora,
KOI7la HauMeHee TpaHC(OPMHUPOBaHHAs BOJA HAOMIONEHA HA IO’KHOHM CTaHIMHU pa3pesa ¢
JansHenTIel TpanchopMalireii B INIOCKOCTH pa3pe3a B CTOPOHy HoTeruieHus. [locTymenne
C BOCTOKa, KOT/Ia sIIPO HAOMIOAJIOCh Ha OMHOM U3 MIPOMEKYTOUHBIX CTaHIMH Ha menbde. B
OCHOBHOM OMM30CTB s1/1pa K OpOBKe mIesb(ha onpeessieT 1 CTeneHb pacnpoctpaHeHus AILIB
K CeBEpY B INIOCKOCTH pa3pesa, M TEMIIEPaTypy MPHUAOHHOTO CIIOS B palioHe OpOBKH mienbga.

YcTaHOBIIEHO, UTO TIPH HAOIONEHHOW OTHOCUTEIHHO IIOCTOSTHHOU coeHocTH (34,51—
34,53 %o) B simpe AIIIB, pacrionoskeHHOM OOBIYHO B MPHJOHHOM CIIO€, HMEIOT MECTO U
Cllyyad TIOHM)KEHHOH coneHoctu B siipe. B 2013 1. ona cocraBmia 34,48 %o npu camoit
HU3KOH Temriepatype 3a nepuox Habmogernii —1,91 °C. B 2015 1. conenocts sapa AIIIB
cocrasisuia 34,49 %o npu Temneparype —1,83 °C, nmpu 3tom AILIB 6pu1a pacnpocTpaHeHa
B IIpeJieiaX Bcel mens(oBoii 00acTu pa3pesa ¢ BBIX0J0M Ha OpoBKy mmenbda. Eme 6onee
HU3Kas coneHocTh (34,44 %o) Habmonena B siipe AILIB B 2011 r., xorna craborpancgop-
mupoBanHas AIIIB oOHapyxuBaeTcs B Ipeeax MpakTHIeCKH Bcel menb(oBoii o0macTu
C AapoM BOIHM3HM OpPOBKM Ha MPOMEKYTOYHBIX TIIyOMHAX M IOACTHIIANACH OTHOCHTEIBEHO
terioid MII'B. YkazaHHbIe cilyyan MOHM)KEHHBIX 3HAYEHUI TEMIEPATypbl U COJIEHOCTH
MOTYT OBITh OOBSCHEHBI MOBHIIICHHBIM BKiIafgoM BIIJI B HaOmomaemyro cMech (MIeH-
tuuupyemyto Hamu kak AlIlIB), npuauHbI 9ero MOTyT JIeXKaTh B KPyITHOMACIITAOHBIX
W3MEHEHHAX B XapaKTepe M MHTEHCUBHOCTH LIUPKYJISAIIUU BOI.

HOUPKYMIIOJSAPHAS IDNTYBUHHAS BOJA
N MOJUPUIIUPOBAHHAS INTYBUHHAS BOJA

Eme pa3 nmomuepkHeM, YTO IUPKYMIOJSpHAs NTyOMHHAs BoJa — OIpeAessromas
BOJHAs Macca s IPOIECCOB B aHTapKkTHueckoi 30He FOxxHoro okeana. BaxxueiMu mapa-
metpamu ciost LII'B ¢ Touku 3penust ee yuactusi B popmupoBanun [IB3I1 sBnsrorest kak
TEpPMOXaJIMHHBIE XapaKTEPUCTHKH, TaK M PAacCTOSHUE OT OpoBkHM mienbga. Cinencreuem
MX U3MEHYMBOCTHU OyayT M 0COOEHHOCTH CTPYKTYpbl AC®D, 1 N3MEHYHBOCTD ITPOIIECCOB
dhopmuposanus JIB3I1. Pe3ynbrarsl HaOMIOACHUI TOKA3BIBAIOT HATMYHE MEKIOTOBOM H3-
MeH4rBocTH cBOMCTB LII'B B 1TaHHOM peruoHe 3a uccienyeMblil mepuo.

Jns ananuza u3MeHuuBOCTH otoka [{I'B Obuty onpeieneHsl XapakTepUCTHKH CII0S
TemreparypHoro Makcumyma (7 ), 00bIYHO PacToNokKeHHOTo BOIM3H BEPXHEH TPaHUIIbI
LI'B, mist craniuil, pacoNoKeHHbIX B 6, 12, 18 u 24 kM oT OpoBKkH Ienbda B Kax oM
peanuzaiuu (cM. Taom. 4).

OTMeTHM, YTO MEXKIO/I0BAs U3MEHYUBOCTh TEMIIEPATYpPLI Cost T JUIs BCEX CTaH-
LIUI HOCUJIa CHHXPOHHBIN XapakTep, T.€. IOHWKEHUE UK MOBBIIICHUE TEMIIepaTyphl CII0s
T . . B KOHKPETHBIN TOJ[ MPOMCXOUIIO HA BCEX CTaHIMAX paspesa. [Ipu sTom uzmMenenus
Ha Oyvkaiied k GpoBKe CTaHIIMK OTIIMYAINCH OOJIBIIMM pa3opocoM (CpeTHeKBaapaTHye-
CKOE OTKJIOHEHHE TeMIiepatypsl cocTaBuiio 0,34), mockonbKy, ocodento B 2006 u 2011 rr,
cioit T, 37ech ObLT CUIBHO TpaHC(OPMUPOBaAH IpoleccamMu B3anMozeikicteus ¢ AIIIB

B o0nactu ACO.
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Tabnuya 4
Xapakrepuctuku cjaos T

MaKc.

LI'B na pa3pe3se no 70° B.a. njs nepuona 2004-2016 rr.

Bbposka

Xapakrepuctuku L{I'B Ha coBnagarommx cTaHIIAIX
mrenbbha paKTep B ottt H

Toxn Cranuus Cranuus Crannus Cranuus
0, °C|S, %o 6 xm ot BIII 12 xm ot b1 18 kM ot BIII 24 xm ot BIII

H,m|[0, °C|S, %0 |H, M|O, °C|S, %o |H, M|0, °C| S, %o |H,M|O, °C|S, %o
2004 {-1,60)34,52| — - - - — | 610 0,64 {34,68] 610 | 0,65 |34,68
2005 [—1,61{34,53| 690 | 0,42 |34,67| 690 | 0,69 |34,69| 710 | 0,68 |34,69| 630 | 0,68 |34,69
2006 | —1,4 |34,51| 590 |-0,14 |34,59| 680 | 0,64 |34,68| 750 | 0,6 |34,68| 750 | 0,61 (34,68
2007 |-1,22|34,53| 520 | 0,72 |34,66| 570 | 0,81 |34,68| 560 | 0,77 |34,68| 590 | 0,77 (34,69
2011 |-1,4834,51| 780 | 0,02 |34,64| 700 | 0,64 |34,68| 720 | 0,64 [34,64| 720 | 0,65 (34,68
2012 {-0,22{34,62| 670 | 0,7 |34,68|705 | 0,71 |34,69| 715 | 0,72 |34,69| 690 | 0,71 |34,69
2013 [-0,78 (34,57 660 | 0,5 |34,66| 650 | 0,65 |34,67| 680 | 0,64 |34,68| 700 | 0,63 |34,68
2015 [-1,77(34,48| 660 | 0,63 |34,67| 750 | 0,66 |34,67| 710 | 0,7 |34,67| 650 | 0,65 |34,67
2016 |-1,27|34,57| 520 | 0,56 |34,67| 640 | 0,62 |34,66| 570 | 0,66 |34,67| 560 | 0,68 |34,68

Ilpumeyanue. H — rybuna, M; © — MoTeHIMaNbHas Temieparypa, °C; S — coeHOCTb, %o

Ha craHnusix ceBepHOM 4acTH pa3pesa, He IOJIBEPKEHHBIX HEMOCPEICTBEHHOMY
BO3/ICHCTBHIO MIPOIIECCOB HA CKIIOHE, TEMIIepaTypa Haxonuiach B quamnazoune 0,64-0,81 °C
(cpennee kBagparuueckoe oTkiaonenue 0,05-0,06, MeXTrog0BbIE N3MEHEHUS HE BBIXOAUIU
n3 quanaszona 0,2 °C). Maja Oblia 1 ©I3MEHYHBOCTB COJICHOCTH (CpeiHee KBaIpaTHYECKOe
OTKJIOHEHHUE B K101 TouKe He npesbimano 0,01, snauenus conenoctu cnos T Haxonu-
nuck B auanaszone 34,67-34,69 %o). Ilpu atom muins B 2007 1. Habnroganack TemMmeparypa
Bhimie 0,8 °C (Ha cTaHnuu B 12 KM OT OpOBKH Ieibda).

Beime 0,7 °C remneparypa cnos Obi1a B 2012 1 2015 rr. HakoHer, Bo Bcex ciryyasix
MakcuMajbHas TeMreparypa Obiia Boime 0,6 °C. Mbl ucnonb3oBanu 3nadenue 0,5 °C B
KayeCTBE MHAMKATOPA 171 aHaK3a moytoxkeHus motoka L{I'B otHocuTensHO OpoBKH 1ieibda.

B Tal. 5 nprBeneHsI CpeIHUE U SKCTPEMaIbHBIC 3HAUYSHHUSI TEMIIEPATyPhI U COJICHOCTH
cioeB MakcumanbHOU TeMreparypsl LII'B u MII'B, ocpenHeHHbIe IO paspesy, a TakkKe
yaaneHHOCTh u3orepMsl 0,5 °C ot OpoBku mienbha i Kakaoi peanusamuu. Hanbomnee
6mu3Ko k OpoBke u3otepma 0,5 °C Haxomunach B 2016 1., Koria pacCTOSTHHE COCTABHIIO 2 KM,
B82007,2012,2013 1 2015 rT. paccrostHue cocTaBisuio 5 kM. Okono 10 kM paccTostHue ObLI10
B 2005, 2006 u 2011 rr. ['omam ¢ Oosee BbICOKO# cpenneit Temmepatypoit LII'B Ha pa3spese
COOTBETCTBOBAJIO B cpeHEeM HaubobIee npuonmxenue moroka L{I'B k 6poBke mienbda.

Monaudunuposannas [II'B oOHapykeHa Ha KakI0i peanuszanuu paspesa. B 060ib-
IIMHCTBE ciydaeB HanbOosee Terias MIII'B HaOntonanach Ha CTaHIMU BONH3M OPOBKU
menbda, a camasi HU3Kasi — B paliOHE FOXKHBIX CTaHIMH pa3pe3oB. OnHako ObUIN HAOIIO-
JICHBI Cily4day MOJIOKEHUS JOKAJIBHBIX MakcuMyMoB B siape MIII'B B cpenneid, a Takxe B
10KHOM yacTu pazpesa (2007,2015 u 2016 rr.). He uckirouast BOSMO>XHOCTHU MOCTYTIIICHUS
MIII'B Ha menb¢ B cTBOpe pa3zpesa, KaKeTcs, 4YTO0 B OCHOBHOM NpoHukHoBeHne MIII'B Ha
resnb¢ MPOUCXOAUT BOCTOUHEE U B OosbIHCTBE ciaydaes MIIT'B na paspese mo 70° B.1.
HUMCET aJIBEKTUBHOC NPONUCXOXKICHUEC. 910 B MPUHOUIIC TMOATBEPKAACTCA OTCYTCTBUEM
OUEBUJTHOM B3aMMOCBS3U MEXIy m3MeHeHueM Temneparypbl LII'B u MII'B (tab6mn. 4).
B mro60M citydae, 10CcTaTouHo mIupokas pacnpoctpaneHHocts MIIT'B B obnactu mensgha
Ipe/rnoJaraeT ee 3aMeTHbIH BKaja B Tpanchopmarmio AILIB 1o Mepe ux npuOmmxeHus
K OpoBKe 1enboha.
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Tabruya 5

CpenHue u 3KcTpeMajbHble 3HaYeHUs1 xapakTepuctuk sigep LII'B u MIII'B no pa3pesam,

PamKHpOBaHHbIE M0 cpeaHeii Temneparype cioa T III'B
Paccrostaue (kM) LI'B MII'B
Ton | wmsorepmsi 0,5 °C , , S, , , , ,
10 Gposkit mensda| & s "y e e s cpea. e
2006 10 0,43 | 0,64 | —0,14 | 34,66 | 34,68 | 34,59 | 1,15 | 34,48
2011 7 0,49 | 0,65 | 0,02 | 34,67 | 34,68 | 34,64 | —1,28 | 34,46
2013 5 0,60 | 0,65 | 0,50 | 34,67 | 34,68 | 34,66 | —0,46 | 34,55
2005 7 0,62 | 0,69 | 0,42 | 34,69 | 34,69 | 34,67 | —0,95 | 34,52
2016 2 0,63 | 0,68 | 0,56 | 34,67 | 34,68 | 34,66 | —0,60 | 34,53
2015 5 0,66 | 0,7 0,63 | 34,67 | 34,67 | 34,67 | -1,42 | 34,41
2012 5 0,71 | 0,72 | 0,70 | 34,69 | 34,69 | 34,68 | —0,45 | 34,56
2007 5 0,77 | 0,81 | 0,72 | 34,68 | 34,69 | 34,66 | —1,16 | 34,47

Taxum o6paszom, Temneparypa B sape LI'B (cioe T, ) B MEKTOIOBOM IITaHE MEHS-
JIach CHHXPOHHO Ha BCEX CTaHIHAX, T.€. TOTETIJIEHIE WIIH ITOXOIOaHHE CJIOS OTHOCUTEIBHO
IpeIbIIYIIEero roJa HabJIoaoCk C OTHMM 3HAKOM B Ipejiesiax Bcero paspesa. CpenHue no
paspesy 3HaueHus TeMmneparypsl LII'B, He BKiIroqaromme 3Ha9€HUs B MHTPY3HSAX U BUXPSIX,
HaxoxasTcs B auamna3one ot 0,62 °C mo 0,78 °C. IIpu sToMm B cpennem Oomnee Terutas LII'B
Hanbonee npuomKeHa K OpoBke menbda. ITo MOXKET 03Ha4aTh, YTO NPUINHON IPH-
6mmxenust k 6poske Oosee terwioit L[I'B u, kak cinencTBue, 000CTpeHUs rpaIMeHTOB Ha
(poHTE C MOCIEeCTBUSIMH, PEAIN3yeMbIMI Ha Pa3HbIX MacIITabax, MOXKET OBITh yCHUIICHHE
uHTeHcHBHOCTH coOcTBeHHO ALIT mm mHTEHCHU(UKAIMS CyONOISPHBIX KPyTOBOPOTOB,
OTBETCTBEHHBIX 32 JtocTaBKy LII'B B 06iacTs MaTepuKoBOTO CKIIOHA AHTapKTHIBI.

JOHHASI BOJA 3AJIUBA ITPIOJAC

Kak yxe ormeueHo Bbliie, B popmupoBann AJ/IB yuacteyror AILIB, BILJI, MIII'B u
cobcreerHo L{I'B. Bo3MOXHBI pa3iiyHble BApUAHTHI IIPOLIECCOB MEPEMEIIMBAHNS ITHX BOIHBIX
macc (Whitworth et al., 1998; Middleton, Humphries, 1989; Jacobs et al., 1970). OtmeTnm, 4to
AIIIB (B Hamewm ciryyae cmech ¢ BILIJT) MoxkeT MeTh Takyto IJIOTHOCTb, 4TO Oy/ieT criocoOHa
OITYCTHThCS TI0 MAaTEPUKOBOMY CKJIOHY B abuccajb 0e3 MOBBIIIEHHUS TFIOTHOCTH BCIICACTBUE
B3aMMOJIEICTBHS C IPYTUMH BOTHBIMU MaccaMH (YIUIOTHEHHE NTPH CMEIIEHHN).

Kaxk noka3pIBaroT Mccie0BaHus, MHOTHE JIETAIH IPOLECCOB (POPMHUPOBAHHUS TIOT-
HBIX BoJ Ha 1menbde (ALLB, BIILJT) u ux nepemenieHus: BHU3 0 CKIIOHY SIBIISIOTCS JI0 CUX
MOp HESICHBIMU, M 3TH JETalIH, BO3MOXKHO, MEHSIOTCA OT MeCTa K MECTy WJIM BO BpEMEHHU
(Baines, Condie, 1998), 4To monTBepKIAIOT U HAIITH HAOTIOICHHUS.

H3BecTHO, 4TO XapakKTep pacrpoCTpaHEeH s IVIOTHBIX BOJI C IIENb(a K OKeaHCKOMY JIOXKY B
3HAUMTENIHHOW CTENEHH 3aBUCUT OT Tororpaduu Ha. Pojib KaHBOHOB Ha CKJIOHE OTMEYEHA BhIILIE.
Kpome Toro, BaxkHy0 posib UTpaeT yKIIOH JHA M XapakKTep ero n3MeHeHus. OJHaKO CyIeCTByeT
MHEHHE, YTO MHOTHE PaifOHbI KOHTHHEHTAJIFHOTO CKJIOHA AHTapKTH/IbI IMEIOT Tororpaduyeckue
0COOCHHOCTH C pazmepamul MeHee 10 KM (THITHYHBIC TOBOIHBIC KAHBOHBI IMEIOT OTHOCHUTEITBHO
KpYyThI€ CTOPOHBI U IIMPUHY B HECKOJIBKO KM) U ITOATOMY OHM aJICKBaTHO HE IIPeICTaBICHbI Ha
kaprax (Baines, Condie, 1998) 1 HeOCTaTOUHO OTPAKEHBI B MACCHBAX JAHHBIX JIOHHOW TOIIO-
rpadun. Ml pacrionaraeM noapoOHbIM MapIIPyTHBIM TPOMEPOM, BBINOIHEHHbIM B 2016 T, 1 Ha
MPE/ICTABJICHHBIX CXEMaX XOPOIIO BhIpayKEHbI 0COOEHHOCTH Tororpaduu IHa B CTBOpE paspesa
1o 70° B.JI., O3BOJISIOLINE COOTHECTH MX TMOJIOXKEHHE ¢ pacripocTpanenueM JIB3I1.
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Beinenenne oOHapy K€HHBIX XOJIOAHBIX 1 IUIOTHBIX BOA B 00JIaCTH CKJIOHA B KAaUECTBE
JB3II mpoBommiiocs myTeM pacdera HeHTpaIbHOH INIOTHOCTH. B KauecTBe rpaHuUIlb, pas-
nemstronredt [II'B n AJIB, B HacTosiIee BpeMst IIPUHSATO UCTIONb30BaTh 3Ha4YeHue 28,27 Kr-M >
(Orsi et al., 1999). IIpu 5TOM HY>KHO OTMETHTB, YTO TaHHAS U30TIOBEPXHOCTH OTPaKaET U
cBs13b HaOmroneHHbIx JIB3I1 ¢ AIIIB. T.e., ecnin ALLIB Ha mens¢e nmeer Takyro wim donee
HEWTpabHYIO IFIOTHOCTH HA IIETb()e, OHa OYEBUAHO OYJET CIOCOOHA OITYCTUTHCS 0 YPOBHS
AJIB. Cpasy oTMeTuM, 94TO HH B OIHOW peanu3anuu pa3pesa mo 70° B.1. He oOHapyxeHa
AllIB ¢ TakuM BBICOKMM 3Ha4Y€HHEM HEHUTPaJIbHOM MIOTHOCTH. IIpHu 3TOM mpaktuyecku
Ha BCEX peaau3alusax pa3pe3a B 00JaCTH MaTepUKOBOTO CKJIOHA OT IIyOWH HECKOJIBKO
mryooke 1000 M oOHapyxuBaeTcst Boja bosee riotHast, yem 28,27 kr-m—>. Kpome Toro, BbI-
IeIToT U OoJee TIOTHYO Moaudukaiuio AJIB co 3HaUeHUSIMHA HEUTPATBHOH INIOTHOCTH
> 28,36 kr-m> (Orsi et al., 1999), kotopasi, Kak CUUTACTCS, HE TIOKUIACT AaHTAPKTHYESCKOU
30HBL. JIB3Il, BEIIENeHHAs IO STUM 3HAYEHUSAM HEHTpPaJIbHOM IIOTHOCTH, MTOKAa3aHa Ha
puc. 2 u 3 (cM. IBET. BKIEHKY) COOTBETCTBYIOMICH IITPUXOBKOH.

Kak BumHO 13 puc. 2 u 3, ¢popma u mokanmzanus Bepxaeit rpanunsl JIB3I1 Ha pa3-
pe3e O3BOJISIIOT PEINoNararh, YT0 BO BCEX CIIydasx 3Ta BOAHAS Macca IepeceKaeT CTBOP
paspesa B 3a11aAHOM HAIPaBICHUH B BUJE WX IUTIOMA (OTJEJICHHOTO OT HCTOYHNKA 00beMa
TUTOTHOH BOJIBI), MJIM TIOTOKA, CBS3aHHOTO C ICTOYHHKOM Ha HIeb(e, pacionoXeHHOM BOC-
TOYHEE pPa3pe3a, ¥ HalpaBIIsIeMOTo M0 CKJIOHY JOHHOH Tonorpadueii. bnaronaps npencras-
JICHHOMY Ha PHUCYHKax peaJibHOMY MOAPOOHOMY NMPOQHIIIO THA MOCICIHEES YTBEPKACHHE
Ka)KeTCs I0CTaTOYHO OueBUIHBIM. Ha paccrosHum 39 kM oT Hauasa paspesa HaOIromaeTcs
epBoe 3aryOneHus penbeda aHa, ¢ ero moapeMoM depe3 1 km Ha 70 M. Jlanee mopuctee
Ha4YMHAETCS yBEIWICHUE IIIyOUHBI ¢ HEOOIBIIMMH JIOKAJIbHBIMU HapyIIEHHSIMA MOHOTOH-
HOCTH, 9epe3 10 kM mocturaromee nryouHs! 1670 M, TocTie 9ero CHOBa BUACH ITOJbEM THA
Ha 40 M Ha pacctosHIH 2 KM. Kak BUITHO U3 PICYHKOB, K 3TUM 0COOCHHOCTSIM penbeda qHa
puypoueHsl Bce HabmoneHHbIe 00bemMbl AB3I1. Anpo JIB3II (cTanuns ¢ MUHIMAIBHOM
i paspesa Temreparypoit IB3I1) npuypodeHo aBaxIbl K MepBoMy (I0’KHOMY) 3ariy0-
JICHHIO, TPWKIBI — K CeBepHOMY (Ooliee ITyOOKOMY), B OHOM CITydae CMEIICHO eIlIe ce-
BepHee. Xapakrepuctuku sapa JAB3I1 ais kaxkgoro pa3pesa MpuBeACHH B Ta0I. 6. 31ech
JKe TIPUBECHBI HEKOTOPBIE XapakTepucTuku ais Beero ciost JIB3I1. [IpuBenena cpeqasis
tommuHa cios JIB3I1 Ha koHKpeTHOM pa3pese. i1 mprOI3UTeIFHOTO CpaBHEHUS 00BEMOB
paccunTaHbl MPOTSHKEHHOCTD 110 MEPHINAHY U OIEHKA IUIOMAAN, 3aHIMaeMOi B CTBOpE
paspesa 3Tol BOIHOM Maccoil.

OtmernM, uTo mpu pacnonoxennn siapa [AB3I1 B muamazone mryoun 1400-1800 m
(tabm. 6), roxxras rpanuma odmactu IAB3II pacnonaranace B patione nmyous 1100— 400 M, a
CeBepHasi rpaHHIIa HaOIIoIaIach B OCHOBHOM Ha TTyOrHax 1900-2000 m. [TpoTshkeHHOCTS citost
10 MEPUINaHy B OCHOBHOM Haxoauiach B auanazoHe 20-35 km. Mckmouenne cocraBun 2011 .,
xorna oobeM JIB3I1 Ha cki1oHe OBLT KpaiiHe He3HAYUTENEH U IIPOTSHKEHHOCT B CTBOPE pa3pesa
ObuTa onleHeHa B 11 KM mpu MUHUMAIBHOH cpenHelt TommmHe ciost 33 M. Kak ymoMunanocs
BBIIIE, B 3TOM IOy HaOIIonanack aHoManbHo HusKas coineHocTh AILIB (34,44 %o), akTuBHOE
BuxpeoOpazoBanue B oomactu ACD, ogHa n3 campix Hu3kux temrieparyp LII'B (tabm. 5), u B
CTBOpE pa3pe3a ObLT OOHAPYKEH BUXPH, coneprkartuid wiotHyto JB3I1. Ykasanubie ocoOeH-
HOCTH TIO3BOJISTFOT TIPEIITIONIOXKHUTE, YTO B JaHHOM ciydae (opmupoanue JIB3I1 nuio menee
aKTHBHO, B OCHOBHOM 32 CYET BUXPEBOTO IIEPEHOCA BHU3 TI0 CKJIOHY, 3aTO MMEJIa MeCTO Ooliee
WHTeHCHBHAs TpaHcopmamws LI'B, 4To moaTBepKIaeT MookeHne MOBEPXHOCTEH HEHTpaTh-
HOH TUTOTHOCTH Ha TaHHOH peali3aliiiy pa3pesa (puc. 3 IBET. BKICHKN).
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Tabruya 6
IIapameTtpsl siApa A0HHOI Boaoii 3a;mBa Ilproac

Xap aKTeﬁgngf[/IKH cod Xapakrepuctuku sapa JB3I1

Tox O0BeM, Tommuna JnuHa, N TonmHa, | [y6uHa, Heirp. T, S, 0,,
S| cpemmss, CT. IUIOTHOCTS, | o o

KM M KM spa M M - C %o | mu/n
2004 | 0,6 84 8 27 91 1500 28,33 -1,13|34,56 | —
2005 | 3,7 112 30 11 157 1800 28,39 -1,49(34,54| —
2007 | 23 69 28 10 180 1366 28,33 —-1,18|34,56 | —
2011 | 0,6 33 11 7 72 1561 28,29 -0,71| 34,60 | 4,4
2012 | 34 186 20 7 244 1558 28,40 -1,60| 34,54 | 5,6
2013 | 1,4 80 35 15 190 1395 28,36 -1,45|34,53| 6,2
2015 | 42 118 35 11 175 1420 28,34 -1,30| 34,54 | 6,5
2016 | 6,0 152 35 17 240 1571 28,36 -1,06| 34,60 | 5,6

IIpn yxa3aHHBIX TOPHU30HTANBHBIX pa3Mepax cpeaHsas TomuuHa ciost JIB3II Ha-
xonwiack B auana3one 80—180 M, mpuyeM MakCHMaJIbHYIO MOIIHOCTH CIIOM UMeN B 00-
nactu snpa (160-240 m). AHOMaNbHBIMHU 110 TONIIMHE cnos ctanu 2012 u 2016 rr., korma
B AJpe 3HaueHHe 3Toro napamerpa coctarisio 240 M. Ilpu atom 2016 1. BeIensercs no
MaKCUMAaJIbHON Cpeu BcexX peanu3anuii miomanu, 3anumaemoit JIB3I1 B cTBope paspesa
(6 kM?), TPH OTHOCHUTEIHHO BBICOKHMX 3HAYCHHSAX TEMIIePaTyphl U colieHocTH B siipe (—1 °C,
34,60 %o). B 2012 r. Ob11 HaOIFOAEH CaMblii IUTOTHBII, XOIOHBINA U OTHOCUTEIBHO NPECHBIN
o6wem JIB3II (mapametpsr siapa 28,40 kr-m>, —1,6 °C, 34,54 %o), BBIIEISIONUIHICS CBOEH
KOMITaKTHOCTBIO (JUTMHA 10 Mepuauany 20 KM) U HOJHOCTBIO IPHYPOYEHHBIH K 001acTH
OIMCaHHBIX BBIIIE 3arTyONeHui B penbede 1Ha CKIOHA.

IToxa3arenbHBI 1 HHTEPECHBI COOTHOIIEHUS OCHOBHBIX TapaMeTPOB IOXKHOM U CeBep-
HoOM okpauH u sapa cios [IB3II. Kak yxke oTMeuanocs, MakCUMajibHas MOIIHOCTb CIIOS
MIPUXOIUTCS Ha pailoH sapa (cpenHss mo BceM peanuzanusam 200 m). CpenHsas TONITHA
ciost JIB3II Ha roxkHOM Kpato coctaBuiia S0 M, a Ha ceBepHoM — 70 M. Takoe cooTHo1e-
HHE TOJIIMHBI CEeBEpPHOU U 1okHOW okpauH ciosi JIB3I1 nadnronaercs ue Bcerna. Cpeau
peayn3alii NpUMepHO MOPOBHY CIIy4aeB, KOTJa CeBepHasi OKOHEUHOCTh TOHBIIIE, TOJNIIIE
WM PaBHA I0KHOW. B OCHOBHOM TeMIieparypa U COJEHOCTb I0XKHON OKOHEYHOCTU HUIKE
TaKOBBIX I CEBEPHOM. DTO XapaKTepHO [T BCEX CIy4yaeB, 3a HCKIIOUEHHEM pealn3aliiu
2012 r., korJa y KOMIIAKTHOTO, MOIITHOTO M OY€HB XOJIOIHOTO 00pa3oBaHus TeMIepaTypa u
COJNIEHOCTB F0KHOM yacTu cocTaBisuii —0,58 °C u 34,60 %o, a ceBepHoii —1,26 °C 1 34,56 %o.

Takum oOpa3zom, monoxeHue, CTpykrypa u xapakrepuctuku JIB3I1 nemoHcTpupyror
CYILIECTBEHHYIO H3MEHUYHNBOCTh MEXY HaOIIOIEHHBIMH peaiu3alisiMu pa3pesa. M3noxeH-
HbIE BBIILIE aCMEKThl N3AMEHYMBOCTHU XapakTepuctuk JIB3I1, HabnroneHHbIe Ha pa3pese 3a
NPOLIEIINHA NEPHOJ], MOTYT OOBSCHSTHCS JIMIIb N3MEHYMBOCTBIO MPOLIECCOB PA3ITMYHBIX
MacmTaboB, onpeAessomuX (GopMUpOBaHUE U PACIPOCTPAHEHHE OCHOBHBIX BOAHBIX
Macc, B3aUMOJICHCTBHE KOTOPHIX M ONpenenseT NPOU3BOACTBO aHTAPKTUUECKON TOHHOM
Bonbl — AIIB, BIIJI, MIII'B u LII'B. 3T0 MOXeT OoTpaXkaTh Kak H3MEHUYUBOCTh BKJIaJa
ILI'B B cMech, Tak ¥ u3MeHeHHE 00beMoB npon3BozacTsa AIIIB u BIIJI B kOHKpeTHBIH
NepHoJl BpeMeHH (B YaCTHOCTH, TOXKE 3aBUCSIIECE OT 00bEMOB ITOCTYNAIOIIMX Ha HIETb()
MII'B B npensiayumii nepuon). Joctmkenue ykazaHHOro 3h(exra BO3MOXKHO U 33 CYET
yBenuueHus: oobema popmupyrontuxcs BIJI (Oonee npecHbIX U xononubix, yem AIIIB),
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U, KaK CIIEICTBUE, U3MEHEHUS XapaKTepUCTUK pesyiasrupyrowmeii cmecu AILIB u BIIJIL,
HENOCPEICTBEHHO YYACTBYIOMHKX B pomn3BoacTee JIB3I1.

3AK/IIOYEHUE

B pesynerare MpoBEICHHBIX B paMKaxX MOJIEBBIX paboT PoccHiickol aHTapKTUUSCKON
SKCIEIUIINN UCCIIEIOBAHUH YIAJIOCh BBISIBUTH OCHOBHBIE OCOOEHHOCTHU B CTPYKTYPE M XapakK-
TEPUCTHKAX BOJ 00MACTH «1esb(h) — MaTepHKOBBIN CKIIOH» [ paiioHa 3aymBa [Ipronc. O6Ha-
pYy>KeHHBbIi1 Hamu paHee daxT popmuposanust A/IB B paiione 3anmBa IIprorc B eTHHH neproz
HallIeJI CBOE MOATBEPK/ICHHE B PETYIISIPHO MPOBO/IMBIIIMXCS HAOMIOZEHUSIX Ha paspese 1o 70° B.11.
Bemonsennsie 3a nepuon ¢ 2004 mo 2016 . HaOmoaeHns Ha pa3pe3e U B €ro OKPECTHOCTSX
(psi MEPHIMOHAITBHBIX Pa3pe30B B JHUANA30HE JOITOT 62—72 ° B.J.) MOATBEPIINA YAAUHBIA
BBIOOD IMOJIOXKEHHS! pa3pesa JUisl OTCICKUBAHMSI N3MEHYMBOCTH B Ipolieccax (hopMHUPOBaHHs
JB3II. Ynanoch yCTaHOBHUTSH, UTO IUIOTHBIE BOABI, B MOCIeAyoLeM BeHTmHpytonue 1{I'B
wm pocturaronme dpopmer AJIB, nepecekator OpoBKy 1esbgha BocTouHee paspesa no 70° u,
B OCHOBHOM, 3anajHee Mepuanana 72° .. IIpu 3ToM OHM, B COOTBETCTBUH C IT'eHEPaIbHBIM
3araiHbIM IIEPEHOCOM BOJl AHTApKTUUECKUM CKJIOHOBBIM TEUEHHEM, UMEIOT B CBOEM JIBHKEHUU
TI0 CKJIOHY CEBEpO-3aIla/THoe HalpaBJIeHNUe, C COCTABIISIONIEH BHU3 MO CKIIOHY.

Kak nokazanu HeCKOJIbKO pean3aluii pa3pesa, MPoUICHHbIE B CTOPOHY TIIyOOKOTO
OKeaHa ([0 MaTepUKOBOIo MOJHOXMUS, T.e. A0 u300atel 3000 M), MpakTHUECKU BCE CBe-
»eoOpa3oBaHHBIE TOHHBIE BOAbI, a uMeHHO J[B3II, mepecekaror cTBop paspes3a B aua-
nazone nryouH 1000-2000 M, T.e. IPH KaXKAOM BBITIOIHEHUH pa3pe3a Mbl (PMKCUPOBAIN
npaktuuecku Bce [IB3II, B naHHBI MOMEHT OMycKaBIIHECs 0 MaTEPUKOBOMY CKJIOHY B
CTBOpE pa3pe3a. B pesynsrare momydyeHa BO3MOXKHOCTD OLIEHUTH HE TOJIBKO MEXKTOI0BYIO
n3MeHYUBOCTh cTpyKTyphl JIB3II u xapaktepucTuk GpopMUpyONUX ee TITyOWHHBIX U
meab(GOBBIX BOJ, HO U MOJIYYHTh OLICHKY M3MeHunBoCcTU 006eMoB JIB3II. IIpoBeneHHBIH
aHaJIN3 NO3BOJISIET NPEIION0KUTh HAIMYKE TEHICHIIMY K YBEJIMUEHHIO B ITOCIIEAHUE TO/IbI
00beMoB Gopmupytoretics etom JIB3II. [Ipu sToM, yunThiBas xapakrepuctuku JIB3I,
HauOoJIee BEPOSTHOM MPUYMHON KaXKETCs YBEIMUYCHHE BKJIaa B 3TOT mporiecc BIIJI, uro
MOXKET CBHJIETEIBCTBOBATH 00 aKTMBU3AIMU TasHUS LIETIb(OBBIX JIETHUKOB CO CTOPOHBI
HX OCHOBaHHUs IIPU KOHTAaKTe ¢ OTHOCUTENbHO TernbiMu AIIIB (i MII'B).

C npyroii CTOPOHBI, JUTs MTOCIIEAHUX JIET XapakTepHo Oombinee npubmmkenue [[I'B
K OpoBKe menbda 1 B cpetHeM ee OoJiee BBICOKasi TeMIeparypa. ITo MOXET FOBOPUTH 00
nHTeHcHuKanuy uupkysinun B ALT win B o6aacT cyOmonsipHbIX KPYTOBOPOTOB, J10-
crasistronyx LII'B k marepukoBoMy ckiiony. ClieicTBHEM MOKET OBITH HE TOJIBKO H3MEHEHHE
nporieccos B3anmoeiicTeus L{I'B ¢ Bomamu mienbda B obnactu ACD, Ho 1 Ooee akTHBHOE
nponukHoBeHHUe [II'B Ha nienb( B BOCTOUHOW YacTH 3aIUBa C TaIbHEHIIINM YBEITUICHUCM
TEeMITepaTypbl BOJ, IPOHUKAIOIINX 11O IIENb(OBbIN JIETHUK M YCHIMBAIOIINX €TO TastHUE.

Asmopui svipadicarom drazooaprocme sxunadxcy HIC «Axademux Pedoposy 3a 3auH-
mepecosaHHoe OMHOUIeHUe K 8bINOTHEHUIO OKeAHONOSUYECKUX HAOTIOOeH Ul 8 He 6ce20a Onazo-
NPUAMHBIX MEMeopO02UYeCKUX U 100B8bIX YCI08UAX AHmMapKmuKu. Aemopel Onazo0apsam co-
mpyonuxos Jlabopamopuu FOxcrozo okeara omoena okearonozuu @I'BY AAHUH C.B. Kawuna
u M.A. Yucmsakosa 3a yuacmue 8 npogedenuu HadmooeHull 1 HoMolyb 8 00pabomxe OaHHBIX.
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N.N. ANTIPOV, A.V. KLEPIKOV

INTERANNUAL VARIABILITY OF WATER MASSES IN THE AREA
OF BOTTOM WATER FORMATION IN PRYDZ BAY

The results of field studies of the processes of Antarctic Bottom Water formation conducted in
the period from 2004 to 2016 in the Prydz Bay of the Commonwealth Sea is discussed. During this
period the oceanographic observations along the 70° E section, crossing the shelf and the continental
slope, were repeated nine times. In this area in the austral summer of 2004 during the AARI expedition
on the r/v “Akademik Fedorov” the process of formation of bottom water has been recorded for the
first time. A further study of the structure and characteristics of water masses on this section and in the
adjacent area confirmed the regularity of these processes during the summer period. At the same time,
a significant interannual variability of the structure, characteristics, and mechanisms of distribution
of the main water masses in the section - shelf, deep and bottom waters — was found. For the first
time, detailed information on the bottom topography of the ocean in the vicinity of this section made
it possible to show the determining role of bottom topography features in the distribution of newly
formed bottom water along the continental slope. The tendency of increasing of the volume of bottom
water formed in the Prydz Bay in recent years is revealed, which is associated with the intensification of
the basal melting of the ice shelf leading to an increase in the volume of the formation of supercooled
Shelf Water, the most important component in the formation of bottom water.

Keywords: Southern Ocean, Antarctica, Antarctic Bottom Water, Prydz Bay Bottom Water,
Circumpolar Deep Water, Antarctic Shelf Water, Ice Shelf Water, Prydz Bay, Antarctic Slope Front,
continental slope.
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