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Summary

Field investigations of coastal fast ice near the research station Ice Base on the «Cape Baranova», carried out
in 2013-2014, made possible to reveal a number of characteristics of the sea ice cover formation. It has been
shown that during winter and early spring the sea ice thickness, being formed due to intensive snow drift and
caused by that flooding of the ice cover just near the coast of the Bolshevik Island, substantially grows at its
upper boundary, that is typical for the Antarctic seas. At the same time, similar process of the ice growth at
a relatively short distance from the coast shows all features characteristic for the ice cover in the Arctic seas,
and that is well reproduced by the conceptual numerical sea ice model. Thus, the region of the Ice Base «Cape
Baranova» represents a natural laboratory for studying the processes of the sea ice formation in both, the
Arctic and Antarctic seas under condition of the same atmospheric forcing. Transformation of the fast ice
structure during the summer time is described. Results of the investigations has demonstrated that despite
the radical changes in the structure thicknesses of the fast ice remained almost unchanged due to the ice
growth on the bottom boundary of the ice cover until a destruction of it in August.

Kirouessie ciioBa: /1e008biii no/u20H, Modesb, npunaiiHelii 1€0, CHeXXHbIL NOKPOs, cmpykmypa.

MNpuBedeHbl pe3ynbTaThl UCCeAOBaHUN MNpUNalHbIX NbaoB nponuea Llokanbckoro B panoHe
HayuyHO-uUccnenoBaTeNnbCcKoro craumoHapa «Jlegosaa 6a3a «Mbic bapaHoBa». YcTaHOBNEHa posb CHeX-
HOro NMOKpOBa B MnpoLeccax GOpMUPOBaHUA JNIeAAHOrO MOKPOBA B 3VMHUN Mepuof, XapakTepHbIX Kak
LNA apKTUYecKux, Tak U aHTapKTnyeckux mopeir. OnvcaHa TpaHchopmauma CTPYKTYpbl fiba B NeTHUIA
nepuog. lNokasaHo, YTo, HECMOTPA Ha paguKanbHOe N3MEHEHWE CTPYKTYPbI, TONLMHA NPUNAHbIX NbA0B
MPaKTUYeCKN He M3MEHSEeTCA BMIOTb JO B3/IOMa Mpunas B aBrycte B pesyfibTaTe HapacTaHWs Nibja Ha
HVXKHEeW rpaHuLe negaHoro NoKpoBa.

[lpunama x neuamu 27 uroas 2016 e.

Bsenenne

OnHUM 13 KITIOYEBBIX MECT IIPOBEICHUST KOM-
MJIEKCHBIX MCCIEeNOBAHUN, HEOOXOMUMBIX IS
oOecrieyeHNsI Ka4eCTBEHHOW TUJPOMETEOPOITO-
ruyeckoil nHgpopMamen MpOorHOCTUIECKUX Opra-
Huzauuii Poccum, ObLIM HAayYHO-UCCIEA0BATENb-
CKHW€ CTaHIIMU, PACOJOXEHHBIE Ha apKTUYECKHX
apxurenarax. UMeHHO Takoil OblJTa BOCCO3IaHHas
B 2013 r. KaK HayYHO-UCCJIEA0BaTEIbCKUI CTallO-
Hap (HUC) «JlenoBas 6a3za «Mpbic bapanoBa». Dta
Hay4yHO-HCCJIeq0oBaTeIbcKasl TojieBasi CTallMoHap-

Hast 6a3a AAHWMU 6b11a ocHoBaHa B 1986 1. u 3a-
KoHcepBHpoBaHa B 1991 r. CraiimoHap pacrojioxXeH
BOJMM3M MbIca bapaHoBa Ha 1OCTaTOYHO BHICOKOM
(30 M) 6epery nponusa Lllokansckoro, pa3aensionie-
ro octpoBa bonbiieBuk u OKTs6psckoii PeBosorimn
apxurienara CeepHas 3emutst (puc. 1). Ero koopau-
Hatel — 79°16' c.u1. u 101°45' B.a. [1punerarommas K
paiioHy cTallMoHapa TePPUTOPUSI XapaKTepU3yeTCsI
HaJIMIMEM LIUPOKOTO CIIEKTPa MPUPOAHBIX JIHAOB —
MOpPCKUX (Ipeiidyrolnne U NpunaiHbie), 03€PHBIX U
PEYHBIX, a TaKKe MOIIHBIX (10 800 M) Kymojioobpas-
HBIX JIEMHUKOB Y MHOTOUMCJICHHBIX aiicOeproB.
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Puc. 1. Tonorpadpuueckas kKapta apxunenara CeBepHast 3eMist (@) u cHumok paitonHa HUC «JlenoBas 6a3a «Mric
BbapanoBa» u3 kocmoca (6) (MC3 Landsat-8 2014-07-24, U.S. Geological survey).

[Tonoxenue crauvoHapa OTMEYECHO 3BE3M0YKOI

Fig. 1. Topographic map of the archipelago Severnaya Zemlya (a) and the picture of the research station Ice Base
«Cape Baranova» from space (6) (satellites Landsat-8 2014-07-24, U.S. Geological survey).

Position of station is shown by star

B paiioHe craioHapa moJyisipHasi HOYb JJIMTCS
¢ 22 okTs0ps 110 22 deBpans, a NONSAPHBIN IeHb —
¢ 22 ampend 1o 22 aBrycta. TeMmnepaTypa Bo3ayxa
JneToM (MIOHb—AaBrycT) coctapisieT ot 0 mo +4 °C.
3umoii (OKTSI0pb—arpenb) TeMIiepaTypa BO31y-
xa BapbupyeT oT —25 mo —45 °C. Jlns paiioHa cra-
LIMOHapa XapaKTepPHbI YCTOMUMBEIE BETPHI IIPEUMY-
IIECTBEHHO I0XKHOTO 1 CeBEPHOI'0 HampaBJIEeHUH
co cpenHeit ckopocTthio 10—15 m/c. B iepexogHbie
MEPUOIBI TOla CKOPOCTh BETpa MOXET ITOCTUTaTh
50 M/c. o nocienHero BpeMeHM paiioH CTallMOHa-
pa ObLT B HAUMEHBIIICH CTETIeH! obecIiedeH peryJsp-
HBIMHU JISIOBBIMM HaOIoneHussMu. Ha BocTouHOM
nobepexbe CeBepHOI 3eMJIM HUKOTA He OBIIO O~
CTOSTHHO JIeMCTBYIOIIE HAOMIOIATEeILHON CTaHIINMN.
B nmocnegnue 15 et o pa3HbIM MpUYUHAM OBUIH 3a-
KPBITHI U BCE IOJISIPHBIE CTAHIIMK B 3allagHON YacTu
mopst JlanreBoix. Cetiuac HUC «Jlegosas 6a3a «Mubic
bapaHoBa» — eMMHCTBEHHAs CTAHIIUS B 3TOM PETUO-
He, Ha KOTOPOI MOXHO BECTU PeryJsipHble HaOItoe-
HUS 32 COCTOSTHUEM JIEASTHOTO TIOKPOBa.

Kommieke ctaHgapTHBIX BU3yaJlbHBIX HA0JII0-
NeHUIA MOPCKOTO JIEASIHOI'O IMTOKPOBa — COCTaBHas
4YacTb JIETOBOTO MOHUTOPUHTA U BaXHEUIUNA UC-
TOYHUK JaHHBIX O €To cocTosiHUM. OCHOBHAs 3aaya

HaOMIONEHWI in situ COCTOUT B cOOpe cucTeMaThue-
CKoM nHpopMalum 000 BCeX XapaKTepPHBIX OCOOEH-
HOCTSIX COCTOSIHUS JIEASTHOTO TIOKPOBa HA OCMAaTpU-
BaeMOIi aKBaTOPUM, a TaKXKe MPOUCXOASAIINX B HEM
n3MeHeHnit. KoMruiekc HaOIoaeHU IperycMaTpu-
BaeT oMpee/IeHUe psiia XapaKTEPUCTUK: TTOJIOXKEHNS
IrPaHUIIbI Y IMUPUHBI TIPUIIAs; MOJOXEHUS I'PaHUIL
IpeidyIonero Jp1a U €ro CruIo4YEHHOCTH; TII0IIA-
JIE pa3BOMIMil, TOPOCUCTOCTHU, Pa3pPYyILICHHOCTH, 3a-
CHEXXEHHOCTH; HalpaBJIeHUs U CKOPOCTH Apeiida, a
TakkKe JaHHBIX O JISASIHOM IOKPOBE B (PMKCHUpPOBaH-
HBIX TOYKaX (TOJIIIMHA 1 BO3BBIILIEHHOCTb, TOJIIIIMHA
U TJIOTHOCTh CHEXKHOTO IMOKPOBa, CTPYKTypa Jibaa).
HUccnenoBanue MophoMeTpUUecKrX XapaKTepUCTUK
JIbJa 1 CHera B (DMKCHUPOBAHHBIX TOUKAaX 1 Ha ITOJIM-
rOHaX IO3BOJISIET OTCIIEXKBATh OCOOEHHOCTU Hapac-
TaHUS U TassHUS JIEISTHOTO TIOKPOBa B T€UEHUE BCETO
roga. [Toxyyennast uHdopmalus 1aéT BO3MOXKHOCTD
YTOYHUTD BJIMSIHUE OTACIbHBIX (DaKTOPOB, ONpeaesIsd-
oux UMKy 3TOro Tpoiecca. Kpome toro, pery-
JISIpHBIE M3MEPEHUS TOIIIMHBI JIbIa MOTYT CIIY>KUTh
KOCBEHHBIM MHAMKATOPOM COCTOSIHUS KJIMMaTa
ApxTtuueckoro 6acceitHa. llens HacTosel pado-
THl — HCCJIEIOBaHUE CE30HHON 3BOJIOIIUN MOPdO-
METPUYECKUX XapaKTEPUCTUK MPUITAHOIO JbIa U
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CHEXHOT'O ITOKPOBa B paiioHe Mopst JIanTeBbIX, KOTO-
PbIii TPUMBIKAET K rpouBy l1lokaabckoro.

Pe3yJ'leaTbI HMCCJIeI0BAHMI NPUIIAMHBIX JIbJIOB
B OCEHHe-3UMHMIA eproa

OcHOBHBbBIC CTaauM 00pa3oBaHUs MPUIAKHBIX
npI0B oceHblo 2013 1. moka3aHsl Ha puc. 2. [1pouc-
XOAUBILIEE BO BPeMsI CUJIbHBIX BETPOB IEPEMEHHBIX
HampapJieHUA (popMUPOBAHUE MPUTIAsE COITPOBOXKIA-
JIOCh CIIEAYIOIIMMU APYT 3a APYroM IepruogaMu pas-
JIOMOB, a TaKxe 00pa30oBaHMS pa3BOAUIl B CiIyvyae
CTOHHBIX BETPOB M TOPOCOB — IIpX HAaroHHbIX. Bece
5TO OMPEACTUIIO CUIBLHYIO IIPOCTPAHCTBEHHYIO HEOI -
HOPOITHOCTD IIPHIIAsl B IIEPUO] €T0 CTAHOBJICHUS. Pe-
TYJSIpHBIC U3MEPEHUS TOMIIUHBI CHETa 1 JIbIa B (DUK-
CHpOBaHHBIX TOYKAX Ha MpHIac Ha paccTossHUU 50,
100 1 150 M ot Oepera 6bUTM HaYaThI B stHBape 2014 1.
M TIPOAOJIKAIMCH 10 OpraHU3alliM JIEIOBOTO TTOJIUTO-
Ha Ha OTHOCHUTEIHHO POBHBIX IMPUTTAMHBIX JIbAAX.

PesynbraThl HabMIOMEHU 32 TIEPUO C SHBAPS
no Mmait 2014 r. mpuBegeHsl Ha puc. 3. Kak BUIHO
W3 pUC. 3, a, B HAYaJIbHBII MepUoI MaKCUMalbHast
TOJIIIMHA JibAa 3aUKCUpOBaHa B HauboJiee yaa-
JIEHHOM OT Oepera ToUuKe U3MepeHUid. ITO 00YyCIIOB-
JICHO, BEPOSITHO, OTHOCUTEIbHOM HEOAHOPOIHO-
CTBIO JIEASHOTO IMOKPOBa B pailoHe HAOMIOACHUI
(cM. pucC. 2, 2) U MEeHBbIIIEN TOJIIUHON CHEXHOI'O

Puc. 2. ®a3pl cTaHOB-
JICHUST TIpUTIasi OCEHbIO
2013 r.

a—1.09; 6 — 18.09; 6 —
4.10; e — 19.10

Fig. 2. Phases of fast
ice formation in autumn

2013.
a—1.09; 6 — 18.09; 6 —
4.10; e —19.10

IMOKPOBA, UMEIOIIETO BBICOKME TETLIOU3O0ISIIOH -
HBIe cBOMCTBa (CM. puc. 3, 6). B nanbHeiiiem, 61a-
rogapsi MTHTEHCUBHOMY BETPOBOMY IIEPEHOCY CHera
U MPETATCTBYIONIEMY 3TOMY IIEpeHOCY KPYTOMY Oe¢-
peroBoMy CKJIOHY, TOoCTUTaroleMy BeIcOThl 20—30 M
MpU yrjie Bo3BbIeHUS 10 30°, Mpou30I1Io Iepe-
pacmpeneieHue TOJIIIUHBI cHera. B Omukaiiiieii K
Oepery TOUKE TOJIIIMHA CHEXHOTO ITOKPOBa BO3-
pocina c 40 no 105 cM, xoTts Ha yganeHuu 150 M oHa
ocTajiach mpakTudecku HeusMeHHoM (20—40 cm).
M36bITOYHOE CHETOHAKOILICHHUE TTPY OTHOCUTEILHO
HEOOJIbIION TOIIIMHE JIEASTHOIO TTOKPOBa IMPUBETIO
K €ro IOoATOIUIeHUIO (CM. puc. 3, 6) u GopMUpOBa-
HUIO CHEXHO-BOJHOTIO JIbIa Ha BepXHEi IrpaHuUlle,
00yCJIOBUBIIEMY IIPEUMYIIECCTBEHHOE IIpUpAIlleHIE
TOJIIIMHEI JIISTHOTO IMOKPOBa B OJIMKalIIeii ot 6e-
pera Toyke u3MepeHuit (cM. puc. 3, a).
IMoaTBepXaeHUEM CKa3aHHOMY CIYXUT IIpH-
BeIEHHOE Ha PUC. 3, @ CpaBHEHUE Pe3yJIbTaTOB U3-
MEpeHUI 1 MOJCIMPOBAHUSI HApaCTaHUS JIbaa, BbI-
IMOJTHEHHOIO ¢ IMMOMOIIbIO TEPMOAUHAMUYECKOM
MOZEJIN JISASTHOTO IOKpOoBa 63 y4éTa ero 3aTornie-
Hus# [1]. B xauecTtBe BHemIHero ¢oopcuHra B MoJe-
JIX UCIIOJIb30BAJIUCh CPEAHECYTOYHbIE 3HAYCHUS
TeMIIepaTypbl BO3AyXa, MU3MEPEHHOI Ha CcTallMOHA-
pe, KOTOphle ObUIA ITPOMHTEPIIOJINPOBAHBI HA KaX-
JIbIE CYTKU TOJIIIMHBI CHETa, U3MEPEHHON B KaxKI0it
u3 Touek. Kak BugHo u3 puc. 3, a, Moaesb J0CTa-
TOYHO aIcKBaTHO OIMCAajia HapacTaHUE Jibla B TOY-
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Puc. 3. XapakTepucTUKH NpUITaHBIX JIBAOB Ha paccTtossHuu 50 (kpyxkku), 100 (kBagpaThi) 1 150 (poMOBI) METPOB OT

OeperoBoii YepThl B 3MMHe-BeceHHUi niepuon 2014 r.:

a — TOJIIIMHA JIbJAa [0 JAHHBIM U3MEPEHMIA (TYHKTUP) U MOACIUPOBAHUS (CILIOLIHBIE JIMHUK); 6 — BO3BBIIIEHHOCTD Jibaa (ITyH-

KTHP) U TOJIIIMHA CHEXXHOIO MOKPOBA (CIUIOLIHbIE TUHUN)

Fig. 3. Characteristics of fast ice at a distance 50 (circles), 100 (squares) and 150 (diamonds) meters from the

coastline in winter-spring 2014:

a — the thickness of ice from measurements (dotted line) and simulation (solid line); 6 — freeboard (dotted line) and snow depth

(solid lines)

Kax, ynanéHHbeix Ha 100 u 150 M ot Gepera. B 1o xe
BpeMs B TOUKe, Ha KOTOPOi ObLIO 3apMKCUPOBa-
HO MONTOILICHUE JIEASIHOIO IMIOKPOBa, pacXoxXIeHUE
MEXIy U3BMEPEHHOM U paCCUMTAHHOM TOJIIMHAMU
JIbJla cOCTaBUJIO Topsiaka 40 cM, 4TO IPUMEPHO CO-
OTBETCTBYET PA3HOCTU MEXIY MU3BMEPEHHBIMU BEJIH-
YyHAMM HapacTaHMS Jibla Ha IPUTOILUICHHOM U He
MOABEPXKEHHOM ITOATOIIEHUIO yYacTKaxX JIeIsIHO-
ro nmokpona. OMmUcaHHBIN pexXuM (GopMUPOBAHUS
JIEMSTHOTO ITOKPOBAa TUMMYEH IJISI aHTapKTUUECKUX
Mopeii, B YaCTHOCTHU IJist Mopsl Yauuenna [2—4], raoe
KOMOMHAIIMSI OTHOCUTEIbHO TOHKOTIO JIEISIHOTO M0~
KpOBa M HECKOJIbKUX IECSITKOB CAHTUMETPOB CHera
4acTO NPUBOAUT K MOATOILICHUIO U MOSBISHUIO
CHEXXHO-BOJHOTO Jiba. BaxkHOCTb yuéTa 3TOrO SB-
JIEHUsI IPU OLICHKE MHTE€HCUBHOCTH IIPOLIECCOB B3a-
UMOACHCTBUS aTMOCGhephl M OKeaHa MpY HAJIMIUU
CHEXXHO-JIEISTHOTO MOKPOBa MoKa3aHa B pabote [5].

Oco0enHocT TpaHcOpMaLMH POBHBIX
NPUNAAHBIX JIbJIOB B BeCEHHE-JIeTHUI Mepuo

B mae 2014 r. HaGmoaeHuUs 3a JeASIHBIM ITOKPO-
BoM B mposuBe [llokanbcKoro ObLIN MPOIOIKEHBI
Ha nonuroHe pasmepoM 100 X 100 M ¢ mUCKpeTHO-
CTBIO U3MEPEHUI 110 IIPOCTPAHCTBY 5 M U 1O BpeMe-
Hu 10 cyTok. OTMETHM, UTO MIPU BEIOOpE MOJIUTOHA
IUTSL IeTaIbHBIX UCCIIEAOBAaHUI MOP(POMETPUUECKUX

XapaKTePUCTUK MPUMAKHOTO JibJa BOZHUKIN HEKO-
Tophie 3aTpyaHeHUs1. Boau3u G6epera, Ha paccTosi-
Hum 1o 200 M, Kak OBIJIO cKa3aHO paHee, HabmMo1a-
JIach aKKyMYJISILIUAS CHera, KOTopasl CyllIeCTBEHHO
BJIMSIET Ha TOJIIIMHY JIbJa 3a CYET TEILIOM3OJISIIIM -
OHHBIX CBOMCTB CHera U o0pa3oBaHUs WHOUILTpa-
LIMOHHOTO JIbAa Ha rpaHulie Jéa—cHer. Co CTOPOHBI
OyxThl AMOa HabII0AaIOCh CKOTIEHME alicOeproB
(cM. puc. 2), BOKPYT KOTOPBIX aKKYMYJIMPOBAJICs
CHET, aHAJIOTUYHO HabJIoaaBIIeMycsl BOJIU3U bepe-
ra. B 3amanHoM HaIpaBJIeHUM OT CTaHIIUMU, B IIPO-
nuse lloxkanbckoro, Ha npoTskeHuu 1,5—2,0 KM
(uKcupoBaIuCh Cielbl OCCHHETO TOPOIICHMS MO-
JIoJoro Jibaa ToamuHoi 10—15 cM, KoTopoe TpuBe-
JIO K CO3[aHUIO CILIOIIHOIO BCTOPOIICHHOTO MOJISI
(cM. puc. 2, 8, ). [IpuromHyro AJisi MOJIUTOHA ILJIO-
IagKy yaajgoch Hatu B 600 M oT Oepera B 3amaji-
HO-CEBEpO-3aIlaJHOM HaIlpaBJICHUU.

JIén B MecTe pacIioioXeHUs JIETIOBOIO MOJIH-
rOHa B MEpUOJ CTAHOBJICHMS IIPUIIAs TOIBEPTaCs
HEOMHOKPATHBIM TMHAMUYECKUM BO3IEHCTBUSIM,
YTO CIIOCOOCTBOBAIO (DOPMUPOBAHUIO CJIOUCTOCTU
B €ro cTpoeHUU. B nmepBoM KepHe, B3sITOM 23 Mas
(puc. 4), BepxHue 13 cM OBLIM CITOXEHBI MEIKO-
3epPHUCTHIMU KpUCTaIaMU U HOCHJIU CJeIbl Ha-
CJIOCHHUS HayaJbHBIX BUAOB Jbla. JlanbHelilnee Ha-
pactaHue abga g0 ropu3oHTa 70 ¢cM MpoXoausao B
JIMHAMMYECKU HECTAOMJIBHBIX YCIOBHSX, ¢ HAOU-
BaHUEM Moj JIEA 00JIOMKOB JbIUH U KPUCTAJLJIOB
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36 oM 1 — BepxHsisl TpaHMLIA CHETra;
. 2 — BepXHss T'paHuUlla Jbja;
. 3 — rpaHuLIa YaCTUYHOTO Ha-
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IS ok 5] .
* ~ < e the research station Ice
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o [TILs and its temporal variability
[ ] .
o 'LI ! 1'. in summer 2014:
'\.é'l. 1 — upper boundary of snow;
Ble. .28 2 — upper boundary of ice;
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BHYTPUBOMHOTO Jibaa. KpucTtamindyeckoe cTpoeHUe
JIbIa B 3TOM AMana3oHe TOJIIUH COOTBETCTBOBAIO
reHeTUYecKnM ThIaM B6—B7 cTpykTypHoli Kitaccu-
¢ukanum 1008, pa3dpadoranHoil H.B. Yepemnano-
BbeIM [6]. Huxke ropusonTa 70 cM chopmupoBajicg
JIEN BOJIOKHUCTOM CTPYKTYPHI 10 TOIIIUHEI 113 cMm
reHetTuyeckoro tuna B4, a HUXe — reHeTUYECKO-
ro tumna B2, xapakTepHOro mis poOBHBIX MpUMai-
HBIX JIBAOB. B MPOIIeHTHOM OTHOIIIEHUH CJIOH JbIa,
XapaKTePUSYIOIIUNCI KpUCTaJIaMU BOJIOKHUCTOM
CTPYKTYpHI, cocTaBuI 51% o06111eil TOIIIMHBI JIbIa B
142 cM, 4TO MEHBIIIE, YeM BO JIbJaX, HapacTaIoIINX
MpY TMHAMUYECKU CTaOUIbHBIX YCIOBUAX. OTMe-
THM, UTO POCT BOJIOKHUCTBIX KPUCTAJJIOB IIPEPhI-
BaJicsl Ha ropu3oHTax 91, 113 u 126 cM, BepoSITHO, B
CBSI3U C TIOCTYIUIEHUEM K (PPOHTY KpUCTALIM3allU
3ePHUCTHIX KPUCTAJUIOB BHYTPUBOIHOIO JIbJA.

Ce30HHasA U3MEHUYUBOCTb CTPYKTYPHI JeIsI-
HOTO IOKpOoBa HauboJiee SIpKO IPOSBIISIETCS B Be-
CeHHe-JIeTHUI nepuon. g olleHKM BHYTPEHHUX
M3MEeHEeHU BO JIbAYy B padote [7] mpeaioxeHa msTi-
OajibHas IIKaja CTaauit (PU3NYECKOI0 COCTOSIHUS,
01 KOTOPHIMU ITIOHUMAIOTCS IOC/IeA0BATEIbHbIE 13-
MEHEHMS B CTPOSHUM JIEASTHOTO ITIOKPOBa U puszuue-
CKUX CBOMCTBaX CJIArarolllero ero Jibaa noji Bo3neu-
CTBHEM TEPMOMETaMOPOUIECKUX IIPOLIECCOB.

o BTOpOI1 AeKaabl Masi CpeaIHEeCYTOUHAsl TEMIIE-
partypa Bo3ayxa He rogHuMazach Beiire —10 °C, ox-
Hako K 23 Mas1, Hauajy HaOJIoAeHU Ha TTOJIMTOHE,
OHa cTaJjla pe3Ko IMOoBBIIAaThca U gocturiaa —5 °C.

3 — boundary of the partial
disturbance of intercrystalline
links; 4 — boundary of de-
struction layer

Tabnuya 1. JJaThI TMepexofia CPEAHECYTOYHOI TeMIIepaTyphI
BO3JyXa Yepe3 PMKCHPOBaHHbIC 3HAUEHNA B BEeCEHHe-TeT-
Huit nepuop 2014 r.

I'panuua nepexona yepes 3HaUEHUE
IMapameTphl (4ucio u Mecs)
repBast ‘ ycroiunBast
Temmneparypa, °C:
—10 09.05 19.05
=5 19.05 24.05
+0 19.06 06.07
—0 17.08 04.09
PazoBnie HOHI/IzKeHI/IH 05.08 — 0.2 29.08—0.8
TeMmneparypsl, “C

JlaThl IepBOTO U YCTOMUMBOTO IIepexona cpeaHecy-
TOYHOI TeMIIepaTyphl BO3ayXa yepe3 (pUKCUpPOBaH-
HbIe 3HAYCHUSI MPUBEACHHI B Ta0JI. 1.

Ko BpemeHHn Havasia HabOIIOMEHMI B TOJIIIE JIbAA
o1, IeMCTBUEM PaldallMOHHOIO MPOrpeBa U MOBHI-
LIEHWS TeMIIepaTyphbl BO3Ayxa YK€ Hadaluch Tep-
MoMeTaMopduueckue rmpoiecchl. [1pounsonnio ya-
CTUYHOE IOMYTHEHUE JIbIa, OILUIABJIEHHE CTEHOK
MEPBUYHBIX BO3MYIIHBIX 1 COJIEBBIX BKiIIoUeHuUi. [1o-
BCEMECTHO HaOJII0aI0Ch BO3HUKHOBEHUE CTOKO-
BBIX COJIEBBIX KaHAJIbIIEB, 00bEIMHEHHBIX B Pa3BeT-
BJIEHHYIO CeTh. 3a(DMKCUPOBAHBI CTEKaHKE paccoJia C
BEPXHUX TOPU30HTOB 1 BEIPABHUBAHKME 3HAYCHUI CO-
JNéHoCcTH B mipenenax 2—3%o 1o Beelt TOJIIMHE JIbaa ¢
COXpaHEHMEM CJICIIOB ITOBBIIIEHHBIX 3HAYEHUH, CBSI-
3aHHBIX C U3HAYAJILHOM CIIOMCTOCTHIO Jibaa. BHyTpeH-
HME U3MEHEHUS B JICISTHOM ITOKPOBE B 3TOT IEPUO]I
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Tabnuya 2. Metpudeckue u pusmieckue

XAapaKTEPUCTUKNU /IbJa B MEPUOL HaGHIOIICHI/Iﬁ Ha MOJUTOHE B BeCEHHe-TIeTHMI

nepuop 2014 r.
XapaKTepuCTUKU Jata HabmoneHui

23.05 12.06 22.06 01.07 11.07 21.07 03.08
TonmuHa cHera, cM 27 30 30 2 0 0 0
TonuHa nbaa, cM 142 141 148 145 149 155 134
TonmuHa cTasBLIEro Jbaa, CM 0 0 0 2 10 18 36
TonmmHa HapocIIero Jbaa, CM 0 0 6 6 17 31 30
TonmuHa ciost 1eCTpyKINUU, CM 0 2 12 20 30 46 80
Cpennss temnepatypa apga 7T, °C 2,8 -1,7 —1,4 —0,8 —0,2 —0,1 0,0
MunHumainbHas Temneparypa ipaa 7, °C —4,2 -1,9 —-1,6 —-1,4 —0,5 —0,3 —0,1
CpenHsist COIEHOCTD baa, %o 3,13 2,82 2,79 2,05 0,77 0,45 0,11
MakcumaibHast COJIEHOCTD Jibaa, %o 3,73 4,33 4,66 3,54 1,76 1,58 0,29
Cranusi COCTOSIHUSA JIbIa 1-2 2 2-3 3 3—4 4 4-5
PaspyiieHHOCTS Jibaa 0 0 1 2 3 3 3—4

XapaKTepU30BaIUCh 1—2 CTamusIMU IO 1IKajie 0alib-
HOCTY (DM3MYECKOTO COCTOSTHMS. [1py 3TOM BUAMMEBIX
M3MEHEHUI Ha TTIOBEPXHOCTH JibAa He Hab0aa10Ch.
Ero paspymeHHoCTs cooTBeTcTBOBaNa () OAJIJTOB MO
IIKaJIe Pa3pyIlIeHHOCTY OMHOJIETHUX JIbIOB [§].
JanpHelilree MOBBIIIEHNE CPETHECYTOIHOMN TEM-
IepaTyphl BO3Ayxa COIIPOBOXIAIOCh POCTOM Cpell-
HEl TeMIlepaTyphl Jibla CO CKOPOCTbIO MIPUMEPHO
0,5 °C/10 nneii. Poct TemmiepaTyp Bo3myxa U Jibaa
MIPOIOJIKAJICS 0 MEePBOI AeKaIbl MIOJIS, KOraa Cpemd-
HECYTOYHAsl TeMIIepaTypa BO3AyXa YCTOMIMBO Iepe-
mia yepes 0 °C, a cpeaHsisi TemIiiepaTtypa jbaa J0CTUT-
na —0,5 °C. B 310 BpeMsl OTMeYaIuCh MHTEHCUBHOE
CTeKaHMe paccoJia U OoNpecHeHue Jibaa (Tadi. 2).
Torma ke npomorKazach M TpaHCchopMaLys IepBUI-
HBIX BO3AYIIHBIX 1 COJIEBBIX BKIIOUeHMI. B MecTax
COIIPSDKEHUSI JIbIa Pa3HBIX TEHETUYECKMX TUTIOB U B
MecTax (PpOHTAILHOTO MpPEPHIBAHMSI POCTa BOJIOK-
HUCTBIX KPUCTAJIJIOB CTaJ 00pa30BbIBATHCS MO0
Chl BTOPUYHBIX U3BWJIMCTBIX BKJIIOUEHUI, TIPEACTaB-
JISIIOIIMX HA TeKCTYPHBIX PUCYHKAX MYTHBIE OeJiéchie
JIMHUY TIPOTSLKEHHOCTBIO B HECKOJIBKO CAHTUMETPOB.
K Havany TpeTheil mekanbl UIOHSI, KOTIA Cpel-
HeCcyTOYHas TeMIlepaTypa BO31yXa cTaja Ilepexo-
muTh yepes 0 °C, Ha MOBEPXHOCTH JIEASTHOTO TTOKPO-
Ba ITOJ CJIOEM CHera TOJIIIUHON mpuMmepHo 30 cm
00pa3oBaJICs CIIOI IPeCHOro NHPMIBTPALIMOHHO-
ro JibJa reHeTnueckoro tuna A9 [6], KOTOpEhIil yBe-
JIMYMII OOIIYIO TOJNIIMHY Jibaa Ha 6—10 cm. dopmu-
pOBaHME 3TOTO CJIOS CBSI3aHO C TasTHUEM CHera Ha
IMOBEPXHOCTHU, CMauMBaHUEM HIDKHUX CJIOEB Tajaok
BOJIOI1 1 TIOBTOPHBIM 3aMep3aHueM 00pa30oBaBllIeii-
cs1 cMecn. HaumHas ¢ TpeTbeii meKambl MIOHS M OCO-
OEHHO B TEePBOI NeKaae WIS, KOrjaa CpeaHecy-
TOYHAsI TeMIlepaTypa Bo3AyXa YCTOMUMBO Tepeliia

yepes 0 °C, BHyTpeHHUE IIpoliecChl TpaHCchopMa-
LIMY JIbAA TIOLIIM JJAaBHHOOOpa3Ho. Kcue3 CHEXXHBIM
IMOKPOB, HavyajJ0Ch TasTHUE BepPXHEU MOBEPXHOCTU
Jbaa. B BepxHeli 4yacTu JieAsTHOTO MOKpoBa 00pa3o-
BaJICSI CJIOM MEeCTPYKUMU C pa3pylIeHUEM MeXKpH-
CTaJUIMYECKUX CBSI3EH 1 OIUIaBICHUEM CTCHOK 3EpeH
KPUCTAIIOB C YaCTUYHOM ITepeKpUCTaIIN3aIeil B
HouHoe BpeMsI. CTOKOBEIE COJIEBBIE KaHaIbla, CO-
€IMHUBIINCH B CUCTEMY, 00pa30BaJii MOIIHbIE CTO-
KoBBIe pycia puameTrpoM a0 0,5—1,5 cMm. BepxHue
CJIOM JIbAA ITOJHOCTBIO OoIlpecHMINCh. COIEHOCTD
CpemHUX, HanboJiee COXPAaHUBIIMXCSI YIACTKOB JIbIA
cocTaBuia oKojo 1%o. BHyTpeHHUE N3MEHEHUS B
JIEISTHOM MOKPOBE B 3TOT MEPUOI MOXHO OLEHUTh
Kak 3—4 craguu (pU3NIECKOTrO COCTOSTHUS JIbIIA.

B cnenyroomue nBe mexanbl, BIUIOTh OO B3JI0Ma
IIpuItas B palioHe JIEZOBOIO ITOJIMITOHA 7 aBrycTa
2014 r., mpoaoIXKaJIUCh MIPOLECCHl BHYTPEHHETO
paspylieHus ibaa. B Mmectax (poHTaIBHOTO TIPEPhI-
BaHMSI POCTa BOJIOKHMCTBIX KPUCTAIOB 00pa3oBa-
JINCh JIMHUY MHOTOYHCJIEHHBIX KaBEPH NUAMETPOM
oT 1 1o 7 cM, O KOTOPbIM BBIOYPEHHBIN KepH JibAa
Jerko paspymajics. [locienHue n3aMepeHUs, BhI-
MMOJIHEHHBIE 3 aBrycTa, oKa3alu, 4YTO 3a MCCIeH0-
BaHHBII NIepUOJ HAa BEpXHEN TpaHulIe JIEISTHOTO 110~
KpoBa cTasiyio 36 cM Jibaa, uian 25% TOJILMVHLI JIba
Ha Havasio udMepeHuii. Cioi AecTpyKIIUM COCTaBUI
80 cM, mnu 77% coxpaHUBILETOCS JIbAAa 3UMHETO 00-
pazoBanus. Toabko 24 cMm, uau 23% ocTaBllerocs
3MUMHETO JIbJa B CBOEM HIKHE 4acTH COXpaHWIN
HECKOJIbKO BUIOU3MEHEHHYIO M3HAYaJbHYIO KpH-
CTaJUIMYECKYIO CTPYKTYpy. TeMmepaTypa 1o Bceit
TOJIIIE JEASHOIO0 IOKPOBa MPUOIN3MIACH K TeM-
IepaType TastHusA Jbaa u He npesbimana —0,1 °C.
IIpousonuio moixHoe onpecHeHWe Jbaa. Makcu-
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MaJIbHasl COJIEHOCTh B HIKHMX CJIOSIX JIbIa 3UMHETO
obGpasoBanus He npesbiiaia 0,3 %o.

ITpubpexHas yacth npoauna lllokaibckoro B
paiione HUC «Jlemosast 6a3a «Mrpic bapanoBa» B
JICTHUI IIEPUOJ ITOABEPKeHA CHUIIbHOMY BIIMSHUIO
CTOKAa IIPECHBIX BOM B pe3yJIbTaTe TasHMS CHera Ha
MIpWIeXKAIINX y4acTKaX CYIIX U YBEIUMICHUS CTOKA
MHOTOYHCJIEHHBIX HEOOIBIINX PEK. DTU BOIBI, pac-
IIPOCTPAHSISICH IO IIPUIIAMHBIM JbIOM, 3a CUET
¢dopMupoBaHUS JEOSIHBIX KPUCTAJJIOB Ha TpaHU-
1Ie IIPECHBIX U 00JIee XOJOMHBIX COJEHBIX BOI M NX
BCILIBIBAHUS CTUMYJIMPYIOT MHTEHCUBHOE HapacTa-
HUe JIbJa Ha ero HuKHel rpanuiie. Hauamo Hapac-
TaHUS IPUIILIOCh Ha KOHEIl MIOHS, MEXIY IIepBbIM
1 YCTOMYMBBIM IIEPEXOAOM CPEIHECYTOUHON TeMIIe-
parypsl Bo3nyxa yepe3 0 °C. K TpeTheii nekane urost
BeJINYMHA BHOBb HAPOCIIIETO JIbaa cocTtaBuia 30 cM,
IIOCJIC YeTO OHA IIPAKTUIECKH HE MEHSIIACH.

IMomgpuzoBaHHBIe poTorpadum MIn@OB JIbaa
IMOKa3ajn, YTO IO CBOEMY CTPOCHMUIO JIEM JICTHE-
ro MPOUCXOXACHUS Ha HIDKHEH TpaHMIIe JIeITHO-
ro IIOKpPOBa — CJIOMCTHII, OTMEYaeTCs YepeaoBa-
HHE TTOPUCTHIX CIIOEB ToamuHou ot 1 mo 10 cm,
CIIOKEHHBIX IUIACTUHYATBIMU KPUCTAJLUIAMHU C XaO0-
TUYSCKUM PACIOJI0XEHUEM IJIaBHON ONTUYECKOM
ocu (C-ocn), n 6oJiee TITOTHBIX TOHKUX ITPOCIIOEK
toamuHo# ot 0,5 10 2 ¢M ¢ IpeodIamaHueM KpHr-
CTaJIJIOB C BEPTUKAJIBHEIM pacIiiojiokeHreM C-ocu.
BepxHue, Haubonee paHHUE IO CpoKaM oOpa3oBa-
HUSI IIPOCJIONKY IIOPUCTOTO JIbJa YCIIEBAaId CMEP3-
HYTBCSI, CO3MIaBasi eAMHBIA CJI0il HEMPO3pavYHOIo
nopucToro jpaa. B ciosx 6ojee mo3gHero obpa-
30BaHMUS IJIACTUHYATHIC KPUCTAJLIBI JIbIA C XaoTH-
YeCKUM pacIiojiokeHneM C-ocu B TpeTbel deKae
UIOJISl IOJ BO3JeicTBUEM OoJiee TEIION IpecHOoM
BOIBI pacTasuii. B aTmx MecTax ocTajauch IJIOCKHUE,
MmapajiieIbHble HIDKHE ITOBEPXHOCTH JICASTHOTO M0~
KpoOBa ILJIAaCTUHBI OoJiee TBEPJAOTO Jiblla, pa3aeaeH-
HBIE CJIOEM BOIBI ¥ CKPEIUIEHHBIE C OCHOBHBIM Mac-
CHBOM OTIEIBLHBIMU MeperopoakamMu. B pesynabraTe
HIDKHSISI IIOBEPXHOCTB JIbIa K MOMEHTY pa3pyILIeHUs
IIPUIIAsl CTaja CyIIeCTBEHHO HEOMHOPOIHOIA.

IMoguepkHEM, UTO TOJIIMHA JibJa JETHETro oopa-
30BaHUS B TOYKE HAOMIOACHUI COCTaBMJIA IIPUMEp-
HO 30 cM, YTO COM3MEPHMO C BETMUYMHOM CTAsIBIIIETO
Jnbaa. Takum ob6pa3oM, 0611asl TOJIIIMHA JbIa C Ha-
yajia HaOMoaeHNi N3MEHIWIACh Mayio (CM. Tabi. 2).
OmnHako 1m0 CBOMM (U3NIECKUM CBOMCTBAM OTIEIb-
HBIE CJIOM, CJaraloliyve JIeAsSTHOI ITOKPOB, TpaHC-
(opMUpoBaINCh paguKaiIbHO. Tak, HA MOMEHT pa3-

pYIIEHUS TIpUIasi BEpXHUI JeCTPYKTUBHBINI, JIETKO
pacchINaloluMiicss Ha Bo3ayxe ciaoi coctaBua 60%
o01elt ToMIMUHEBI Jbda. Ha HYKHUI CIOUCTBIA €N
JIETHEr0 00pa3oBaHUs NpuiLIoch 22% o0611eit ToJ-
IIUHBI, U TOJBKO 18% JbIa COXpaHWIIO B KAKOK-TO
CTeIeHU IMEePBOHAYAJIbHYIO KPHCTAJIMYECKYIO
CTPYKTYpPY Y HEKOTOPEIE ITPOYHOCTHBIE CBOICTBA.

3aKioueHue

HatypHble ucciienoBaHus MPUITAaiHEBIX JIbIOB B
paitoHe HUC «Jlenosas 6a3a «Mrbic bapaHoBa», BbI-
noiaHeHHbIe B 2013—2014 rr., MO3BOJWIAN YCTAHO-
BUTb psIIl 0COOEHHOCTEN 00pa3oBaHUs JIEASTHOTO I0-
KpoBa. B 3MHe-BeceHHMI1 Tepro JIEASTHOM ITOKPOB,
dopMUpYIOLIUIACS HEMOCPEACTBEHHO BOJIU3U Mobe-
pexXbs 0. boJbIIIeBUK, B pe3yJbTaTe MHTEHCUBHOTO
CHeToIepeHoca ¥ 00yCIOBJIEHHOTO UM ITOATOIIICHUS
B 3HAUYMTEILHOM CTeTIEeHU HapacTaeT Ha BepxHell rpa-
HUILIE, YTO TUIIMYHO JJIs aHTAPKTUUYECKUX Mopei [2].
IIpu 3TOM mpoIeCcCh HapacTaHUSI Ha CPAaBHUTEIb-
HO HEeOOJIBIIOM pacCTOSTHUU OT Oepera UMEIOT Bce
0COOEHHOCTH, XapaKTepHbIe IJIsT JIEASTHOTO TTOKPOBa
mopeit Apktuku [9]. Takum obpazom, paiion HUC
«JlegoBasa 6a3a «Mbic bapaHoBa» mpeacTaBisieT
€000i1 eCTECTBEHHYIO J1JaOOPpAaTOPUIO IS MCCIIEAOBa-
HUS TIpolieccoB (hOPMUPOBAHUS MOPCKOTO JIEASTHOTO
IMOKPOBa KaK apKTUYECKUX, TAK M aHTAPKTUICCKUX
MOpel IpY OAMHAKOBOM aTMOc(hepHOM (DOPCHHTE.

AHaIM3UpPys MPOLECChl BECEHHE-JIETHETO pa3-
pYIIEHUS JIEASHOTO ITOKPOBa, MOXKXHO IIPUATH K 3a-
KJIIOYEHUIO, UTO K HaJaJly jieTa BHyTpeHHUE U3MeHe-
HUS B TOJIIIE JISASTHOTO IMTOKPOBAa MPUOPEKHOM YacTu
npoJrBa [IlokanbCKOro COOTBETCTBYIOT 2—3 Oajiam
LIKaJIbI CTAANIA (PU3MYECKOTO COCTOSTHYSI, a BHELITHUE
MPU3HAKKU pa3pyLICHUS JIbIa XapaKTepU3yIOTCsT 6a-
namu 0—1. B 3To Bpemsl BbIpaBHUBAETCS COJIEHOCTh
10 TOJILIMAHE Jibda B npeaenaax 2—3%o, a cpegHss
TeMIleparypa jbaa cocTapisieT okojo —3 °C. OcHoB-
HbIe U3MEHEHMSI BO JIbAY B TaHHBIN MepUoOI 00yC-
JIOBJIEHBI pagvalliOHHBIM IIPOTPEBOM €ro TOJIIH, a
MHTEHCUBHOCTh U3MEHEHUI YBEIMIMBAETCSI C TIOBBI-
LIEHUEM TeMITepaTyphl BO3IyXa.

Kputepuem yckopeHust BHyTPEHHHUX IIpeobpa-
30BaHUI1 B JIEITHOM IOKPOBE MOTYT CIYXKUTb JATHI
IIEPBOT0 1 YCTOMUYMBOTIO TIepexoia CPeIHEeCYyTOUYHO
TeMmrepaTypbl Bo3ayxa uyepes 0 °C, Korga npolecchl
TepMoMeTaMopdu3Ma BO JIbAY IIPUOOPETAIOT UH-
TEHCUBHBIN XapakTep. B aToT BpeMeHHOI MHTEpBa
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C TOBEPXHOCTH JIbJIa MCYE3aeT CHEXHBIN MMOKPOB,
B BEPXHUX CJIOSIX JIbJla BOZHUKAET CJION HeCTPYK-
MW, HAYMHAEeTCs TassHUeE JIbJa CBEpXy M eTro Hapac-
TaHWe CHU3Y (MmociiemHee 00YCIIOBIEHO TTOCTYIIIE-
HUEeM K HIDKHEN TpaHUIle JIbaa MPECHBIX CTOKOBBIX
Box cymn). ITponcxoasT MHTEHCUBHOE OINpecHe-
HUeE JbJa U CBOOOMHAS (GMIBTpALIASI TaJIbIX BOI
yepe3 néa. K cepenuHe ieTHEro ce3oHa OCTaeTCs
He 6osee 20% abaa, COXpaHUBIIETO CEAbl IEPBUY-
HOTO KPUCTaIINYEeCKOTO CTpoeHUs. MHTepecHas
0COOEHHOCTH TTeproJa COCTOUT B TOM, YTO BIJIOTh
IO TIOJTHOTO pa3pylIeHUs TIpUIIast B pe3yIbTaTe J1-
HaMHUYeCKMX (PaKTOPOB, OOYCIIOBICHHBIX ITOTEPEH
MIPOYHOCTHEIX XapaKTepPUCTHK JICASTHOTO MTOKPOBa,
€ro TOJIIIMHA TTPaKTUUeCKN He M3MEHSIETCS.
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