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AcuMMeTpHS TEIJIOBOI0 MOTOKA HA CPEAMHHO-OKEAHUYECKUX
xpedTax B CeBepHom 1 HO:xHOM moaymapusix 3emiiu

M. Xymopckou®, E.A. Tesenesa

Teonoeuueckuit uncmumym PAH, Mockea, Poccus

IIpoBenen craTHCTHYECKUI aHAIN3 pacHpe/ieIeHNs TEIIOBOTO ITOTOKA BIOJb JEBITH T€OTPABEPCOB, IIEPECEKAIONINX
CPEIMHHO-OKeaHNYeCKUe XpeOThl B ATiIaHTHYeCKOM, TrxoM U MHANICKOM OKeaHax. YCTaHOBICHA 3HAYMMAst aCHMMe-
Tpusl B paCMpeaeiIeHHH TETUIOBOTO OTOKA — CPEHUE €T0 3HAUSHNUS PA3NINYAIOTCS IO Pa3HbIE CTOPOHBI OT OCH XPEOTOB.
B reorpasepcax 10KHOTO MOTyIIapus 3eMIIH UX 3aMagHblid (IaHT IMeeT 0ojiee BBICOKOE 3HaYCHUE cpeaHeapupmMeTn-
YECKOT0 TETLIOBOTO MOTOKA, @ B TEOTPABEPCAX CEBEPHOTO MOMYIIAPUS — BOCTOUHBIH ()IIaHT. YUNTHIBAIOTCS pa3IMYHbIE
TEKTOHHYECKNE (HaKTOPHI, PUBOASAIINE K TAKOMY PACIPEACICHNI0, HO YHUBEPCAIbHOI MPUYMHON TOH 3aKOHOMEp-
HOCTH TPENIOKEHO CUUTaTh BIHMsAHHE cuibl Kopromuca, koTopas MpH BpaIEHWH TUIAHETHl OTKIOHSAET BOCXOSIIHMN
TIOTOK MarMel B IUBEPTEHTHBIX 30HAX, COOTBETCTBEHHO, K 3aIay — B I0)KHOM, U K BOCTOKY — B CEBEPHOM IOTyIIAPHSIX.
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JleTanmpHBIC MCCIEIOBAHUS TEIJIOBOTO IOTOKA B Tpene-
JIaX CKJIOHOB CPEANHHO-OKEaHNIECKHUX XPEeOTOB U CMEKHBIX
abnccanbHBIX KOTIOBUH MOKA3alld, YTO €Tr0 PachpeaecHre
HE SIBIIACTCS Be3/I€ CHMMETPHYHBIM OTHOCHTEIIHFHO OCH Xped-
Ta B COOTBETCTBYIOUINX OJHOTHITHBIX 30HAX, a IMOTYMHEHO
CIIO)KHOMY MEXaHU3MY IIepepacIpeeNiCHIs, 3aBUCAIIIEMY OT
MHOTHX T'€0JIOTHIECKHUX TIPUYNH, CBSI3aHHBIX C TEKTOHUKOW 1
0COOEHHOCTSMHU CTPOCHUS JTUTOCHEPHI ITUX 30H.

@DakT reoTepMHUUECKON ACUMMETPUU CKIIOHOB CPETUHHBIX
okeanmdecknux xpedtoB (COX), cMeX)HBIX abHuCCaTbHBIX
KOTJIIOBHH ¥ TIACCUBHBIX YacTeH TpaHC(HOPMHBIX Pa3IoOMOB
B ATmantuyeckom, Muauiickom n Tuxom okeanax OblI 000-
CHOBaH M TIOATBEPIK/ICH HA OCHOBAHUHU CTaTUCTUIECKOH 00-
paboTKH BEIOOPOK M3MEPEHHH 13 TIT00ATLHOM 0a3bl TaHHBIX
10 TETJIOBOMY ITOTOKY BJOJb T€OTPABEPCOB, MEPECEKAIONTIX
COX u 0XBaTBHIBAIOIUX MEPEUYHCICHHBIE CTPYKTYpPHEIC
aMeMeHTHl okeanndeckor kopsl (Ilogropusix, XyTopckoi,
1998; IMoaropusix, Xytopckoi, 1999; Xytopckoii, Terenena,
2016; Xytopckoii, [Tomsk, 2017; Xytopekoit u mp., 2017).
Baxxno ormeruts, uro acummerpuss COX HabmromaeTcs: He
TOJBKO B TEIUIOBOM IIOJIe, HO U B JPYTHX T'€O(U3NICCKUX
nosisix: MarauTHOM (IteGoBckuit u np., 1986) u rpaBuTanm-
onnoM (Budanov et al., 1997), a Takxke B CTpyKType KOPHI
(HapermkuH, [Horpebumknii, 1986; IlymapoBckuit u ap.,
1995).

[Ipupona sToro peHoMEeHa MHOTOKPATHO 00CYyXkK1a1ack, 1
MpeUIarajich pa3IMYHbIC Te0JI0r0-Te0(hU3NICCKIE MOICIN
U OOBSICHEHUS CYIIeCTBYOmeH acuMMeTpuu. Hekotopsie
HCCIEI0BATEIN OTMEUAIOT CYIIECTBOBAHUE PA3IUIHON
CKOPOCTH CIIPEINHTa OKCAaHWYECKUX IUIUT 10 Pa3HbIE CTO-
poubl OT ocu xpebtoB (Hapermkun, [Torpebunkuii, 1986;
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[Tymaposckuii u mp., 1995; lpetinep, 2001), apyrue momara-
0T, YTO Pa3IMYAIOTCS TeOJMHAMUYECKHE IIPOLIECCHI B CMEXK-
HBIX TUTATaX, ¥ Ha OMHON U3 HUX PEKUM CIKaTHs, CMEHUBIIIHN
TIEPBUYHYIO 00CTAaHOBKY PACTSKEHHS, CO3/1aeT XapaKTePHBIC
JUTS CKATHS IAPbsHKHO-HAIBUTOBEIE CTPYKTYphI (Budanov et
al., 1997; Ilymaposckuii u ap., 1995).

Panee Hamu OBUTO TPEATIOKEHO PACCMOTPETH BIUSHUE
cunbl Kopuonuca (Xyropekoii, Tesenesa, 2018), kotopas
JEHCTBYET Ha JIIOOYI0 MaccCy, IBUTaeTCs BAOJb paanyca Bpa-
IIaromneicss 3eMIIM ¥ OTKJIOHSAET 3TY MacCy OT OPTOTOHAIBHON
TPaeKTOPHUH, COOTBETCTBEHHO, K 3aIa/ly B F0KHOM TTOTyIIIAPHN
U K BOCTOKY — B CEBEPHOM. B KauecTBe TaKoi «Macchl» MOXKET
paccMaTpUBATHCS BOCXOISIINA TOTOK MarMbl B INBEPTCHTHBIX
30HaxX CPEeIUHHBIX XpeOToB. OTKIOHEHHE 3TOTO TOTOKA OT
TPaeKTOPUH, OPTOTOHAIBHOM K IOBEPXHOCTH IIIIAHETHI, 00y-
CIIOBJIMBACT HAOMIOMAEMYIO TEOTEPMHUYECKYI0 ACHMMETPHIO.

Ienpro qaHHOM paOOTHI SABISIETCS CPABHUTEIHHBIN aHATTN3
pacmpeneneHus TETUIOBOTO MOTOKa BIOJb I€OTPaBEPCOB,
nepecekaromux COX B I0KHOM M CEBEPHOM ITONYIIAPHIX
TaHeThl. EcTecTBeHHO, HaMK paccMaTpUBAIOTCS TE Tepeceye-
Hust COX, KoTopble HanOoJee MPeICTaBUTENBHO 00eCTICYSHBI
WM3MEPEHHUSIMH TETIIOBOTO ITOTOKA. KOMITMIISIIINS H3MEpEHHBIX
3HAYSHHUH TETUIOBOTO TTOTOKA OTPa)KeHa B TIIOOATBHBIX 0a3ax
nauHbIX (Jessop et al., 1976; Pollack et al., 1992; [TonropHsbIx,
Xytopckoi, 1997; Hasterok, 2010).

Jis ycTaHOBIIeHHS (hakTa Te0TepPMUIECKON aCHMMETPUHT
Ha ¢uanrax COX HamMu OBIJIO MPOBENEHO CPABHEHHUE BBHIOO-
POK TaHHBIX TETUIOBOTO ITOTOKA JIJISI OMHOTUITHBIX 3JIEMEHTOB
BJIOJTh [UTMHHBIX TTPO(dUIIeH (reoTpaBepcoB), MepeCeKarOIMnX
xpeOTel B MupoBoMm okeaHe: CpequHHO-ATIaHTHIECCKUH
xpebet (CAX), BocTouno-TuxookeaHckoe MOIHATHE
(BTIT) u 3ananno-Uunuiickuii xpeder (3UX) (Puc. 1).
CrarucTiyeckre BRIOOPKH /IS KaXKI0TO M3 3THX Te0TpaBep-
COB BmoiHE TpenactaBuTenbubl (Tabm. 1) ans mpoBeneHus
CPaBHUTEIHHOTO aHAIN3A.
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Puc. 1. Cxema pacnonosicenus mouex uzmepenus mensiogo2o NOMoKa u uccie008aHHbIX ceompasepcos 6 Muposom oxeane (Homepa cm. 6 mexcme)

No reorpasepca Nel No2
AHrono-

bpazunbekuit | -31°10.111
3ama,j/BOCTOK 3amaj | BOCTOK | 3amajl | BOCTOK
CpeaHee 3HaYCHNE
TEIJI0BOr0 MOTOKA 62 39 91 61
CPeIHEKBaJAPaTUIECKOE
OTKJIOHEHHE 25 21 94 62
KOJIMYECTBO U3MepeHuit | 16 18 6 27
3HAUEHHE KpUTEPUS 3 0,99
Kpamepa-Bamnua
JIOBEpUTENbHAs 99% 70%
BEPOSITHOCTH

Tabn. 1. Cmamucmuyeckue XapakmepucmuKu 2eompagepcos 6
1021ICHOM nonywapuu Amaianmuxu

Jloka3aTesnbCcTBO BO3MOXKHOM I'€OTEPMHUUYECKON acuM-
METPUH CTPYKTYPHO-MOP(OIOTHIECKUX 3JICMEHTOB B/IOJb
re0TPaBEPCOB OCHOBAHO HA CTATUCTUUECKOM CPABHEHNH BBI-
OOpPOK HMITUPUYECKUX TAHHBIX, OTHOCSIIUXCS K PA3HBIM €ro
YacTsIM, B HAIlleM CIIydae, K ero 3amaJHoOMy W BOCTOYHOMY
MIPOCTUPAHHIO.

JI71st OIIEHKN CTaTHCTHYECKH 3HAYMMOTO PA3INIHs CPesi-
HUX 3HAUCHMH TETJIOBOTO MOTOKA B NCCIIEAYEMbIX BEIOOPKAX
HCHONb30BaNICA NapaMeTpuueckuid kpurepuil Kpamepa-Banua
(T), 3nauenme kotoporo Haxomat mo dopmyne (I'mypmas,

2015):
Vmn-(X—Y)
st +ms?

- 2 -2
rae X,S.,n W y,S, .M, COOTBETCTBEHHO, BEIOOPOYHBIC
CcpelHue, TUCIIEPCUU U KOJIMUYECTBO JAHHBIX 10 BYM CpaB-
HUBACcMBIM BEIOOpKaM.

T =

Ecmu T < (o(l—%), e (1 —%)f 3HaueHHe 0OpaTHoil

(YHKIIMM HOPMATIBHOTO PACTIPEAEICHUSI OT yPOBHS 3HAYUMO-
cTH 0, rae o=1-P, P — noBepurenbHas BepoATHOCTH, TO MPH-
HUMAIOT THIIOTE3Y 00 OIHOPOAHOCTH CPEAHUX 3HAYCHHUH Te-
IUIOBOTO TIOTOKA, T.€. CYIIECTBOBAaHWE ACHMMETPHHU HE MOJ-

a
teepkaaercs. Ecmxe T 2> (1 — 3) , TO IPUHMMAIOT THIIO0-

Te3y O TOM, YTO CPEJHUE 3HAYCHHUS 110 pacCMaTpPUBAEMOMY
NPU3HAKy HEOJHOPOIHBI, U aCHMMETPUS ITOATBEPIKAACTCSL.
ITpu yposHe 3Haunmoctu a=0,05 (mpu P=95%) kputnaeckoe
3HaueHue kpurepus Kpamepa-Bamaa 7=1,96. CnenoBarensHo,
€CIIM 3HAYCHNE KPUTEPHS He IPEBBIIIACT JaHHYIO BEIUYUHY,
TO CJIEIYeT NMPUHSATH TUIOTE3y 00 OXHOPOJHOCTH JAHHBIX
BBIOOPOK 110 cpeHeMY 3HaueHHI0. Eciu 3HaueHne Kputepust
OoJblIe WIN PAaBHO KPUTHYECKOMY 3HAYSHUIO, TO BHIOOPKH
II0 CPEeAHEMY 3HAUYCHUIO IPU3HAIOTCS PA3IMYHBIMU.

HO:xkHo0e moaymapue 3emJin

B 10)KHOM MONyIIapuyl MbI [IPOAHAIU3UPOBAIIN pacIpe-
JIeJIeHHe TEIUIOBOTO MOTOKA BIOJb ISITH I'€0TPaBepcoB: 1)
Amnrono-bpasmnsckuii reorpasepc (12°10.111.), 2) reoTpaBepc
BIoNb 31°10.m. — B ATIAaHTHYECKOM OKeaHe; 3) reorpa-
Bepc 15°0.m. — B Tuxom okeaHe, a TakKe T€OTPaBEPCH B
Wnnniickom oxeane: 4) rokHas 4acTh KOTIOBUHBI Kpose-
Mo3amMOuKcKast KOTJIOBHHA U 5) ceBepHast YaCThb KOTJIIOBUHEI
Kpose-Manarackapckas kormosuHa (Puc. 1).

ATJIaHTHYECKHUI OKeaH

BoJIBIIMHCTBO Te€OTEPMUYECKUX JaHHBIX 1O AHIO0JO-
Bpasunsckomy reorpasepcy (Nel) Ob110 TIOITY4EeHO BO BpeMs
MHOTOJIETHUX 3KCIIEANIIMOHHBIX T€0JIOTO-Te0(DU3UIECKUX HC-
crienoarnit BHUNOxeanreonorus (IToaropusrx, XyTopcKoi,

HAYUHO-TEXHVUECKV/ XKYPHAN
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1998; Ilomosa u ap., 1984; Iorpedunkuii u np., 1990;
Mamenkos, [Torpedunkuii, 1995).

B npenenax Anrono-bpasmibckoro reorpaBepca BbI-
TIOJTHEHBI JIeTalIbHbIe N3MEPEHUS TEIUIOBOTO NOTOKA, TPaBH-
TAIIMOHHOTO M MarHUTHOTO T0JIeH, penbeda Ha, IPOBeACH
6osbIION 00BEM CEHCMUYECKUX UCCICAOBAHUM.

MopdocTpyKTypa JiHa BJI0JIb Te0TpaBepca MOJUUHSICTCS
TPaAMIIMOHHON CXeMe CTPOEHHSI TPAHCOKEAHNIECKUX CTPYK-
typ (Hapbimkun, [Torpebuikuii, 1986). B nenrpanbsHoii ya-
CTH TeoTpaBepca pacrnonaraercsi CpeTMHHO-ATIaHTHYECKOE
TIOIHSTHE, TT0 00€ CTOPOHBI OT KOTOPOTO JIeXkKaT abrccanbHbIe
TIATHl (AHronbeKast 1 bpasuibckast KOTIIOBHHBI) M COIIPS-
JKEHHBIC C TUINTAMH OKPaWHHO-MaTepUKOBBIE (IICKCYPHI
(Adpukanckuii u KOxHO-AMepHKaHCKHI KOHTHHEHTAIBHBIC
CKJIOHBI ¢ motHOXbsiMK) (Puc. 2). [lepeunciennble CTpyKTy-
PBI TIEPBOTO TMOPSIJIKA OCIOKHEHBI CHCTEMON MOAYMHEHHBIX
1 HAJIOXKECHHBIX MOP(OCTPYKTYP: BBIACISIOTCS MO3aHMYHO-
SIYEHCTBIC U JIMHEHHO-TPSAOBbBIC MMOJHSTHS, IJIATO, TPOTH,
BYJIKAHMYECKHE OCTPOWKHN [EeHTpajibHOro THIa. Hecmorps
Ha TIJIaBHBIC B IIEJIOM COIPSDKCHUSI CTPYKTYP, MPOIOIbHBIC
OTHOCHTEJIEHO CPEJIMHHOTO XpeOTa 30HbI KOHTAKTHPYIOT 110
copocam. Mcxons u3 manamadTHBIX XapaKTepUCTHK (pa3mep,
aMIUINTY/a, BBIJCP)KAaHHOCTh OPUEHTHPOBKH), OTMEYACTCS
ACHMMETpHS KPBIJIbEB CPETMHHOTO MOAHATHA: NPH (HOPMHU-
poBaHHMHU 0a3abTOBOTO JIOKA TEKTOHO-MarMaTnieckasi Jes-
TENILHOCTh HanOoJiee MHTEHCUBHO MPOSIBUIIACH Ha 3aI1aIHOM
“Opaszmibckom” kpbute (ITorpedurkuii u np., 1990).

CrpoeHre MarHUTHOTO TOJIS 3aMaHOTO U BOCTOYHOTO
(JIaHrOB MOJHSTHS TaKXKE ACUMMETPUYHO. AHOMAJIUH 3a-
MajiHOTO (p1aHra OTIMYAIOTCSI OTHOCHUTEIHHO MOBBIIICHHON
nHTEHCHBHOCTHIO (710 150 HTN) 1 Gosee BhIAEpKAHHOU JIH-
HeltHOocThI0. OHH XOPOIIo HACHTUDUIHPYIOTCS 10 33-if aHO-
MaJTM{ BKJIFOYUTEIEHO. AHOMAITMY BOCTOYHOTO ()IaHTa Xapak-
TepusyrTes criakeHHbIM (1o 100 HT) 3HaKOIIEpeMEHHBIM
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(parmMeHTapHO JIMHEHHBIM IT0JIEM, U KOPPEJISIIHS 3/1€Ch BECh-
Ma ycnoBHa (Matuenkos, [Torpedunkuii, 1995). Acummerpust
B CTPOEHHMH aHOMAJIbHOIO MarHUTHOTO MOJIS 3allaJHOrO U
BOCTOYHOTO (DJIAHTOB CPEJMHHOTO MOIHSTHS yCTaHABINBACTCS
Y Ha TEOMAarHUTHOM pa3pe3e: MOBEPXHOCTh HIKHUX KPOMOK
HaMarHWYECHHBIX TEJI Ha 3alaHoM (hraHre He OIyCKaeTcs
nryOxe 12 KM, a Ha BOCTOUHOM jocturaet 20 KM OT TIOBepX-
HOCTHU OK€aHa.

ITo nanueiM MOB OI'T oTrMmeuaeTcsi CyliecTBOBaHUE
CTPYKTYPHBIX I1IBOB, 3aXOPOHEHHBIX I10]] 0CaJ0UHBIM YEXJIOM.
Ha celicMuueckoM pa3pese OHU BbIPAXKAOTCS B BUJIE MOLITHOTO
pedrexTopa, MPOXOJISIIETo Yepe3 BCIO KOPY U CMEIIAroIero
MoBepXHOCTb Moxo. XOTS 3TU IIBBI HE BBIPAXKEHBI HU B
penbede Ha, HA B TPAaBUTALIMOHHOM I10JI€, B CTPYKTYPHOM
MJaHe OHU TaKXe AT OCHOBAaHHUE MPEANOJIOKUTh aCHM-
METpHIO 00YCIIOBUBIIMX MX TEKTOHMYECKHX IporieccoB. Ha
«AHTOJILCKOM I11B€» HAOIIOIAaeTCs Ha/IBUTaHHE OKCAaHHMIECKOH
auTocepsl IO TTOBEPXHOCTH TTaJI€OKOHTHHEHTAILHOTO CKIIO-
Ha B CTOPOHY KOHTHUHEHTA, a Ha «bpasuibckom» — nucTpu-
YECKOE CIIONI3aHUE.

Habmogaemast acuMMeTpust B TNIyOMHHOH CTPYKType
CKJIOHOB M aOWCCaJIbHBIX KOTJIIOBHH BJOJIb IeOTpaBepca, a
TaK’Ke B MArHUTHOM MOJIE CBA3aHa, €CTECTBEHHO, C PA3IMULEM
B DHEPreTHKE I'e0JMHAMUYECKHUX MPOLECCOB, O UEM MOXKHO
CYIUTh HAa OCHOBAHUU aHAIN3a T'€OTEPMHUECKUX IAHHBIX.
OHHM MOKa3aiu IpH CTATUCTUYECKOH 00paboTKe M pacuery
kputepust Kpamepa-Banua 3Haunmoe pasnuuue TEMI0BOro
notoka 1o pasHsle ctopoHsl CAX. Tak, cpegHuii TernoBoi
notok 3anagaee CAX cocrasuser 62 MB1/M?, a BocTouHEe —
39 MBt/m? (Tabu. 1).

OOcy>k1ast TPUINHBI TeOTEPMHYECKOI aCHMMETPUH Xpeo-
Ta, MOYKHO B TICPBOM IIPHOJIMKEHUH COIIACUTHCS C aBTOPAMHU
pa6ots! (ITorpeduikuii u ap., 1990, crp. 21), koTopbIe 00BsIC-
HSIIOT €€ ““...0TCYTCTBHEM EIMHOTO MeXaHu3Ma (popMUpOBaHNUS

Puc. 2. Penvegh ona (A) u mennogoii nomox (b) 6dons Aneono-bpazunvckoeo ceompasepca
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OKeaHM4YEeCKOW JIuToCc(hephl”, HO OJyYeHHBIC HAMHU PE3yIlb-
TaThl 3aCTABJISIOT MPEITOJIOKUTE HAJIMYHE JOTIOTHUTEIIBHBIX
DTyOMHHBIX TEPMUUECKUX HCTOYHUKOB, KOTOPBIE 00YCIOBUITH
TIOBBIIIICHUE TEIUIOBOTO ITOTOKA Ha 3amaJHOM (uiaHre XpeOTa
B [IOJI0CE Te0TpaBepca.

MO’KHO MTPEATIONOKUTE MM HAJIHIHE Pa3HOH MOIIHOCTH
JUTOC(EPHI € 3aI1a/THOM U BOCTOYHOI CTOPOHBI XpeOTa (B 3TOM
cllyyae B CTalJHOHAPHOM I€OTEPMHUYECKOM TOJIE COXPAHATCS
pasznnuus HOHOBBIX 3HAUCHHUH TEIJIOBOTO MOTOKA), WX JICH-
CTBHE HECTAIIMOHAPHBIX U 00JIe€ O3/THUX T'€OIMHAMHUECKIX
MPOLIECCOB, U3MEHUBIIUX TEPMUUYECKYIO CTPYKTYpy yiKe
c(hopMHupOBaBIIEHCS OKEaHCKOH JTUTOChEpBI.

[lepBoe n3 HaMMX NPEANONOKEHUHN HE COITIACYETCs C He-
3aBUCUMBIMH I'€0(DM3HIECKIMH PE3yIIbTaTaMH, MOTyYEHHBIMH
IIPY U3yYEeHUH Fe0TpaBepca, a TAKIKE ¢ OIIEHKaM1 MOIIHOCTH
surocdepsl 1Mo TaHHBIM 0 OaruMeTrpuu jaHa (MalieHkoB 1
np., 1998). Bropoe mpenmonoxkeHue 0ojee peasibHO, T.K.
CTPYKTYpHasi HEOAHOPOAHOCTh M HAJIMYNE HAJOKCHHBIX
TEKTOHMYECKHX IPOLIECCOB B ChopMUpOBaBIIeHCs tuTochepe
TIOITBEPKIACTCS TAHHBIMU MarHUTOMETPUH U CEHICMUYECKOTO
IPOQUINPOBAHUSI.

I'eorpaBepc Baoab 31°0.11. mpoTsrusaercsa ot Karckoii
KOTJIOBHHBI Ha BocToke 110 [lnmaro Puy-I'pannn Ha 3amane
ATnaHTHYeCKOTo OkeaHa. B monoce reorpaBepca’ mMeercs
6 u3Mepenuii 3anagaee CAX u 27 nu3MepeHuil — BOCTOUHEE.
[TpuMeHHB Ty e METOIUKY CPaBHEHHMs JaHHBIX, MBI pac-
CUMTaNH, YTO CPEeAHUN TemtoBol norok 3anagHee CAX co-
crasisiet 91 MB1/M?, a BocToutee — 61 MBT/M?, T.e. puiuu
K aHaJIOTHYHOMY pe3ynbrary: 3anaaHbiii ¢uianr CAX Ha
reoTpaBepcax IKHOIO IMOJNyIIapust B ATIAHTHKE 0OianaeT
Oosee BBICOKHUM TEIUIOBBIM TOTOKOM (Taom. 1).

Kak Obuto aHOHCHPOBAHO BEINIE, MBI 00CynUM Oolee
o01ue 1 yHUBEpCaIbHBIE MOJIENH /It 00BbsICHEHHS HaOMro1a-
€MOIi aCHMMETPHH TETUIOBOTO ITIOTOKA ITOCTIE XapaKTEPUCTUKH
BCEX Fe0TPaBEPCOB.

Tuxuii okean

B roxxHOM nonymapun TUxoro okeana Mbl pacCMOTpeENd
onuH reotpasepc, nepecekatrouuii BTII mo 15°o0.m. BTII
MIPE/ICTABISIET OJTHO M3 IIABHBIX 3BEHBEB IIIOOATBHOM IIETTH
CPEIMHHO-OKeaHHMYECKUX XpeOTOB. B 10ro-BocTouHON yacTu
Tuxoro okeaHa OHO CITY>KUT TPaHUIIEH MEXKIY JIUTOCHEPHOIH
wntor [Tannduk Ha 3amane u mIuTaMu AHTAPKTHYCCKOM,
Yunmiickoii, Hacka u Kokoc Ha BocToke. Mopdonorndecku
MOMHATHE BbIpakeHO B Buje mupoxoro (1000-1200 xm)
Baja C MOJIOTUMU CKJIOHAMHM, PACUJIC€HEHHBIMH Ha KpYIIHBIE
1 MEJIKHE TIIBIOBI, CPEM KOTOPBIX BBICATCS OT/EIbHBIC MO/
BOJIHBIE BYJIKAHUUECKHE FOPBI WU BYJKAaHHUECKUE MACCUBBI.
[Mapannensno masHoit ocu BTII nnoraa BcTpedarorces Mbl-
00BO-BYJIKAHHYECKHE TTOTHSITUSI OTHOCUTEIBHO HEOONBIION
npotsbkeHHocTH. [ pedens BTII pacrionaraercst Ha riryOnHax
2-3 KM, U JIUIIb HECKOIBKO OTAEIbHBIX BYIKAHOB NOAHUMA-
10TCS JI0 OTMETOK MeHee 2 KM. Briciieii Touxoii xpeOTa B 3ToM
4acTU OKeaHa siBisieTcsl ocTpoB Ilacxu, pacrnonoxeHHbIN B
30HE €T0 COWICHEHHS C ITUPOTHBIM IIIBIO0BO-BYJIKAHHYECKAM
xpebTom Cana-u-I'omec.

Ocob6ennoctrio BTII, ornuyatonmieid ero ot apyrux
CPEIMHHBIX XpEOTOB, SIBISETCS OTCYTCTBUE MPOAOIBHOMN

'B 6b100pKy OAHHbIX MEN108020 NOMOKA BKNIOUAIUCH 6CE USMEPEHUs,
pacnonooicennvie 6 noroce wiupunol +2° om ocu eeompagepca.
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M.J. Xyropckoii, E.A. Tesenepa

pudTOBOI TOIMHBI M 00OpaMIISTIOILEH ee XpeOTOB, 4TO 00BsIC-
HSIETCSl BRICOKMM TEMIIOM cripeanHra (1o 16 cm/ron), mpu Ko-
TOPOM OOMJIBHBIC MACChI OCTYIIAIOIIETO K TOBEPXHOCTH Mar-
MaTHYECKOTO MaTepHaa MOJHOCTHIO 3aMONHSIOT PUPTOBYIO
nonuny (Hapeiknn, [orpebunknit, 1986, Menard, 1966).

OcanouHsblii ¢110i Ha TOAHATUU TOBOJILHO TOHKHUIA, a B ps/e
MECT 1 BOOOIIIE OTCYTCTBYET. BTOpOii C110i1, NpeicTaBIeHHBIN
B OCHOBHOM 0a3aJjibTaMH, IMEET MOIITHOCTb Topsiaka 1 kM, a
“©a3aJIbTOBBIH €10, KOTOPBIH, Cy/is IO pe3yibTaTaM Jparu-
poBOK Ha paznome XuzeHa B 24-m peiice HUC “Akanemuk
Kypuaros”, coctont u3 aM(puOOIUTOBBIX CIAHIEB, UIMEET
MOIIHOCTH 3,6-3,7 KM, 4TO MOYTH HA 2 KM MEHBIIE MOIII-
HOCTHU 3TOro cnod 3a npeaenamu BTIL I. Menapn B cBoux
paborax HazbiBas1 BTTI MeraHTHKIMHAIBHBIM BO3IBIMAaHHEM
OKEaHCKOM 36 MHOU KOpBI, B KOTOPOM CJIOM CTAaHOBSATCSI IOCTE-
TICHHO Bce 00J1ee TOHKMMH 10 Mepe MPUOIMKEHUSI K TPeOHI0
(T"aitnanos, 1980).

Ha Bcem mpotsxenun BTII pacusieHeHO MHOTOYHCIIEH-
HBIMH TPaHC(OPMHBIMHU PA3JIOMaMH, TI0 KOTOPBIM €ro OJI0KH
C/ABUHYTBI MHOT/IA HA 3HAUUTENbHBIE paccTosiHus. Hampumep,
cmenienne ocu BTII B paznomax Xuzena n Tapn Tpancgopm-
HOM cUcTeMBbl DnTaHuH Mex 1y 53 u 57°w0.11. gocturaet 15°
110 J1oAroTe, T.e. 6onee 1500 kM. Xapakrep cMeIeHNI MEHSI-
ercst no npoctupanuto BTII: x rory ot mapamnenu 40°r0.11.
peo0aaloT MpaBOCTOPOHHUE CMelleHus, Mexay 40° u
20°r0.111. — IEBOCTOPOHHUE, a ceBepHee 20°10.11., BIUIOTh 10
CTBbIKA C IIMPOTHBIM [ ajlanarocCKuM NOAHATHUEM, — OMATh
MIPaBOCTOPOHHUE.

MHorue uccnenoBaTenn TakkKe OTMEYAlOT CXOJHBIE
4epThl B reOQU3MYCCKHUX TOJSX I0KHON dactn CpeauHHO-
Atnantnueckoro xpedra u BTII B roro-BocTouHoit yactu
Tuxoro oxeana (Kuo, Forsyth, 1988). Oto cxomcTBo BBI-
paxaeTcs B OJUHAKOBBIX BEJIMYMHAX AHOMAJIHIl MOJIHOTO
BEKTOpa F€OMarHUTHOTO MOJISt ¥ TPABUTALMOHHBIX AaHOMAIHH
B penykuuu dDasl.

OCHOBHOI1 00BEM TeOTEPMUYECKUX M3MEPEHUH B ATOH
yacti Tuxoro okeaHa ObLI MONXYyYEH aMEPUKAHCKHMH U Ka-
HAJCKMMHU yueHbIMH. TeM He MeHee, okono 50 u3mepeHuit
TEIJIOBOTO MOTOKA BBIMOJIHEHO POCCUHCKUMU yYEHBIMHU, B
TOM YHCIIE ¥ aBTOPaMH JJaHHOH padoTsl, BO BpeMst 14-1o peiica
HUC “Amutpuii Menaenees” u 24-ro peiica HUC “Axkanemuk
Kypuaros” (ITorrosa u np., 1984).

Paiton reorpaBepca 15°10.111. XapakTepusyercsl camoi
BBICOKOM F€0TEepMHUYECKON M3y4EHHOCTBIO M3 BCEX PacCMO-
TPEHHBIX 00BEKTOB. B 0011IeH CIOKHOCTH 3/1€Ch MPOaHAIH-
3UpoBaHO 7260 M3MepeHuil TErI0BOro MOTOKa, U3 KOTOPBIX
3740 pacnionoxkensl 3anagnee ocu BTIL, u 3520 — BocTouHee.
Pacyer crarncTuuecKoro pasnnyus BHIOOPOK MOKa3aj, 4To Ha
stoM nepeceuenun BTII cymmecTByeT 3HaUMMAast acCUMMETpUs
TEIUIOBOTO TIOTOKA: CPE/IHEE €ro 3HaUCHHE 3arajHee xpeora
cocrasisier 88 MBT/M?%, a Boctounee — 72 MB1/M? (Tabm. 2).

WNupniicknii okean

B Hactosimeit pabote MBI poaHATU3UPOBAIN paclpe-
JielIeHHe TeIJIOBOTO MoToka Ha ¢uianrax FOro-3amagHoro
Wupniickoro xpedra (FO3UX) (Puc. 1). On Mmopdonorudecku
pasnensercs Ha 3anagHo-Uumuiickuit (3UX) u Adpukano-
AHTapKTHYECKNi1 XpeOThI, COUIEHEHHE KOTOPBIX TPOUCXOANT
B 30He TpaHcdopmHoro pasznoma Ilpunna Dnyapaa na 37°
B.1. (Puc. 3). XpeOTsl XapakTepHu3yloTCsi HHTCHCHBHO pac-
YWICHEHHBIM pelibepoM ¢ mepernanoM BeICOT a0 4 kM. OHHU
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Ne reotpaBepca Ne3
-15°r0.1m1.

3ara/BOCTOK
cpeHee 3HAUYCHUE
TEIJIOBOTO MTOTOKA 88 72
CpeIHEKBAIPaTHIECKOE
OTKJIOHEHUE 61 59
KOJIMYECTBO M3MEPSHHUN 3745 3520
3HaUEHUE KPUTEPHS 2,84
Kpamepa-Bamua
JIOBEpUTETbHAS 99%
BEPOSITHOCTh

3anaj BOCTOK

Tabn. 2. CmamucmuuecKkue Xapakmepucmuxu 2eompasepca 6 1094ic-
Hom nonywapuu Tuxozo oxeana

TIEPECEKAIOTCSI MHOTOUNCIICHHBIMHU TPAaHC()OPMHBIMHU pa3iio-
MaMH, CMETIAOIIMMHU COBPEMEHHYIO OCh CIIPEIMHTa HHOTa
Ha necsatku muib (Lpetinep, 2001).

FO3UX oTHOCHTCS K MEIUICHHO CIIPEIIMHTOBEIM XpeOTam
(Hosford, 2001). CropocTb cripenuHTa 371€Ch, B CpeIHEM, HE
npesbiinaet 14 km/mits net (1,4 cm/rom)?, mpuveM akKpenus
KOPBI 110 pa3HbIe CTOPOHBI OT OCH XpedTa pe3Ko aCHMMETPUY-
Ha. Tak, Ha «AHTApKTHYECKOI» CTOPOHE OHA COCTABISET
8,5 kM/MIH 1eT, a Ha «AdpuKaHCKOW» — 5,5 KM/MIIH NeT
(Cannat et al., 1999). Boons npoctupanus FO3UX taxke
HaOJIo1aeTesl CTPYKTypHask aCHMMETPHs. Y4acTKu XpeOra,
JIeKalye 3amasHee TpaHC(OPMHOTO paziioma DHIpIo-baiH
(30° B.1.) M BocTOUHEE TPAHC(HOPMHOTO paziomMa MAIBHILT
(61°B.1.), XapaKTepU3yIOTCS aHOMAIBFHO TITyOOKO# OceBOt
JTOJIMHOM, KOCBIM CIIPEIWHTOM, HEOONBIIONH BEIUYNHOU
LEHTPAIBHON MarHUTHOM aHOMAJIMX ¥ HECTAOMIBHBIM MOP-
(onoruUecKUM MPOSBICHUEM Ha JHE ITACCUBHBIX YacTei
TpaHchopmHBIX pasnomoB (Patriat et al., 1997; Cannat et
al., 1999). Takue cBoiicTBa nepudepuitapx yacreir FO3UX
TIO3BOJISIIOT TIPEIIONIOKNTD, YTO OHW MMEIOT OTHOCHTEIILHO

[HamutualiEoTcaaHa)

Puc. 3. Mopgonocuueckas cxema HO2o-3anaonozco Hmnouiickoeo
xpeoma. Cmpenxamu nokasanvi: 1 — 3anaono-HUnoutickuii xpebem;
2 — Agppurano-Anmapkmuueckuii xpebem, 3 — mparcgopmmblil
paznom Ipunya D0yapoa

Jlns cpasnenus, na Cpedunno-Amaanmuyeckom xpebme cpeonsist CKOpoCHb
cnpedunea cocmasnsem 2,5 cm/2o0.

GEORESOURCES www.geors.ru
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«XOJIOZHYIO» MaHTHIO, IPOYHYIO M TOJCTYIO JuTOChepy H
OrpaHMYCHHBIC 3arackl MarMbl. HanpoTus, neHTpanbHAs
yacTth FO3UX, mexay 30 u 61°B.1., xapakrepu3yercs: mpe-
KPacHO MPOSIBISIONIMMUCS B penbede TpaHcHOPMHBIMU paz-
JIOMaMH, OPTOTOHAJILHBIM CIIPEJMHIOM H SIPKO BBIPayKCHHOMN
LIEHTpaJbHOW MarHnTHOW aHomanuei (Patriat et al., 1997).
Buytpu aroit yactu FO3UX, mexny TpanchOpMHBIME pa3-
nmomamu Atiantuc Il (56°45° B.1.) u Hasapa (58°40° B.11.),
JIEKUT CETMEHT, KOTOPBIH, Cylsd MO CKOPOCTU CIpPEIUHra,
MOKHO CPaBHHUTBH C OOJIBIIMHCTBOM CerMeHTOB CpeauHHO-
ATIIaHTHYECKOTOo XpeoTa.

Takum o6pazom, FO3UX xapakrepusyercsi CTpyKTypHOH
1 MOP(OJIIOTHYECKOH aCUMMETPHUEH BJIOJIb U BKPECT CBOETO
MIPOCTUPAHMUSL.

B roro-3zamagHoi yacTu okeaHa, HaunHas ¢ koHua 60-x ro-
J0B XX BeKa, HEOJHOKPATHO MPOBOAMINCH 3KCHETUIIMOHHBIE
paboThI Ha AaMEPUKAHCKUX, (PPAHITY3CKUX H STIOHCKMX HAyYHO-
HCCIIEI0BATENbCKUX Cy/laX, BKIIOYABIINE U3MEPEHUS TEIIO0-
Boro notoka (Anderson et al., 1977; Anderson et al., 1979;
Courtney, Recq, 1986; Hyndman et al., 1987). Kommusius
M3MEPEHHBIX 3HAYEHUH TEMIOBOTO MOTOKA OTPAXKEHA B IIIO-
OampHBIX 0a3ax maHHEIX (Jessop et al., 1976; Pollack et al.,
1992; IMoaropusix JI.B., XyTopckoii, 1997; Hasterok, 2010).
Ha puc.4 noka3aHsl Bce U3BECTHBIC HA CETOHSIIHUN JECHb
MyHKTHI U3MepeHuil B 3Toi uactu Muauiickoro okeaHa.

s ycraHoBieHHs (akTa reoTepMHUYECKON acuMMme-
Tpuu Ha ¢uanrax 3VMX Hamu OBUIO NMPOBEJEHO CpPaBHEHHE
BBIOOPOK JIAaHHBIX TEIJIOBOTO MOTOKA BIOJb ABYX JUTMHHBIX
npoduiielt (reoTpaBepcoB), nepecekaromux xpeoder (Puc. 4).
Craructiuueckie BHIOOPKH JUISl KaXKI0T0 U3 9THX T'e0TpaBep-
COB BIIOJIHE IpeacTaBuTenbHbl (Tadm. 3) miast mpoBeaeHUs
CPaBHHTEJILHOTO aHAJIN3a.

Taxum obpazom, B roro-3amanHoil yactu Muauiickoro
OKeaHa MbI KOHCTaTHPyeM HaJIM4YHe HE TOJIBKO CTPYKTYpPHOH,
HO U reorepmuueckoi acumMeTpuu 3MX 0THOCUTETBHO €ro
ocH. 3amaJiHbIi CKJIOH M CMEXHasi abuccaibHasl KOTIIOBHHA
XapaxkTepusyercs 0ojee BHICOKHM TEIJIOBBIM ITOTOKOM I10
CPaBHEHMIO C BOCTOYHOH 4acTbio 31X B momoce oboux
Te0TPaBEPCOB.

poonrortTa’

Puc. 4. bamumempuueckas kapma 1020-3anaonou yacmu Huouii-
cKoeo oxeana (ceuenue uzobam — 1000 m) u pacnonodicenue mouex
uzMepenusi menioso2o nomoxa (kpecmuku). Pasmep kpecmukos
NPONOPYUOHANEeH GeNUYUHE MENI08020 NomokKa. 4-5 — ceompagep-
Cbl, 800JIb KOMOPBIX NPOGEOeHa CMamucmuieckas 06pabomka 2eo-
MepMU4eckux OAHHbIX.



ACHMMETpHS TEIJIOBOTO MOTOKA. .. gr AN M.J. Xyropckoii, E.A. Tesenepa
Ne reopaBepca Ne5 Ne4 Ne reorpasepca Ne6
3amnajiHee/BOCTOUHEE OCH 3. B. 3. B. (45°c.m1.)
3UX 3a1a/BOCTOK 3amnaj BOCTOK
cpeaHee 3HaUeHHE TEIJI0BOTO 76 48 | 124 | 77 CpeaHee 3HaYCHUE 69 84
MOTOKa TEIIOBOTO MOTOKA
CpEeJHEKBA IPaTHIECKOE 59 30 79 40 CPEIHEKBaAPaTHYECKOE 57 43
OTKJIOHEHHE OTKJIOHEHHE
KOJIMYECTBO M3MEPEHHUN 65 28 12 48 KOJINYECTBO U3MEPEHUH 95 200
3HauYEHUE KPUTEPUs 2,38 2,9 3Ha4YECHHUE KPUTEPUS 2,6
Kpamepa-Bama (T) Kpamepa-Banga
JIOBEpPHUTEIbHASL BEPOSTHOCTh 99% 99% JIOBEPUTEIIbHASL 99%

BEPOSTHOCTh

Ta6n. 3. Cmamucmuyeckue Xapakmepucmuku OJisi 3HAUEHUL MEenI06020
nomoxa (MBm/m?) no 2eompasepcam Ne5 u No4

[ToaBO/SI UTOTH CTATHCTHYECKOTO aHAIKM3a aCHMMETPUH
COX 105KHOTO IOy IIApHsL, MBI OTMEYAEM, UTO IS BCEX Iepe-
ceveHnH XpeOTOB B TpeX OKeaHax 3eMIIH 3araIHbIi GraHT 00-
najgaet 0osiee BHICOKMM TETIOBBIM TOTOKOM, YeM BOCTOUHBIH.

CeBepHoe nosymapue 3eMiau

B ceBepHOM MOJyIIapUU paccMaTPHUBAIKCh YEThIPE
reotpaBepca: 6) reorpasepc 45° c.m., 7) Kanapo-baramckuit
reotpasepc (28°c.m1.), 8) reorpasepc 19°c.m1. — B ATiiaHTHKE
u 9) reorpasepc 10°c.u1. B Tuxom okeane.

ATIaHTHYECKHUI OKeaH

I'eotpasepc 45°c.11. mpoctupaercs oT buckaiickoro 3aam-
Ba Ha BOCTOKe /10 Hpio(hayHyIeHICKOIT KOTIIOBHHBI Ha 3amaje,
nepecekas CAX Ha 28°3.1. PalfoH 70CTaTOYHO XOPOIIIO H3Y-
YEH BCEMH T€0JIOTO-Te0(PH3NICCKUMH MeToaMu. JlocTaTouHo
CKa3arh, YTO TOJBKO M3MEPEHHH TEIUIOBOTO MOTOKA 311eCh
BeITIONTHEHO Oonee 250 (Puc. 5). /lnama3oH U3MEHEHHUS Te-
IIJIOBOT'O IIOTOKA OYEHb IIMPOKU. MUHUMaIbHOE 3HAUE€HUE
cocraBigeT 25 MB1/M?, a makcumansHOe — 180 MBT1/M2.
3ameTnm, uto CAX B 3TOM paiioHe XapaKTepu3yeTcs He CaMbl-
MH HKCTPEMAILHBIMH 3HAYCHUSAMH, YTO OOBIYHO CBSA3BIBAIOT
C YMEHBIICHHEM KOHIYKTHBHOTO TEIUIOBOTO MOTOKAa M3-3a
TerIoMaccornepeHoca B pu)ToBOM AOIHHE XpeOTa.

MaxkcuManbHbIC 3HaYEHHS TEIUIOBOTO TIOTOKA OTHOCATCS
K BoctogHOMY ckioHy CAX B paiione 8-10-if MarHUTHBIX
aHomajui. /lamee Ha BOCTOK, B brckalickoM 3aIMBe TEIIOBOM
ITOTOK HECKOJIBKO YMEHBIIIAETCs, HO, TEM HE MEHee, OCTaeTCs
MTOBBIIICHHBIM TI0 CpaBHEHUIO ¢ HprodayHIeHCKO KOTII0-
BuHOU. CpaBHEHHE BBHIOOPOK TEIJIOBOTO MOTOKA 3aragHee
u BoctouHee ocu CAX 1okaszaio, 4To BBIOOpKa Ha BOCTOKE
MMEeT CTATUCTUYECKH 3HAYNMOE TIPEBBIIIICHUE CPETHETO Te-
IUIOBOTO MOTOKA HAJ TE€M, KOTOPOE XapaKTepU3yeT BHIOOPKY
Ha 3amnaze (Taom. 4).

IMo3unus Kanapo-baramckoro reorpasepca (23-29°
C.II.) BEIOpaHa TakK, 4YTO UM IEpPECeKaeTCs TOJHKO OfHA
nuBeprenTHas rpanuna mauTt (CAX) (Puc. 6), kotopas

Taon. 4. Cmamucmueckue Xapakmepucmuxu Oist 3HAUEHUL MeNnio06020
nomoxa (MBm/W?) no eeompasepcam Ne6

(DYHKLIMOHHMPOBaJIa Ha IPOTSHKEHUH BCEH HCTOPUY PACKPBITHS
Arnantuku. PacnionoxenHas Mexy HauOosiee y/iaJleHHBIMU
JIPYT OT IpyTa arIaHTHYECKUMH TPaHC(HOPMHBIMU Pa3IoMaMH
Kelin u Atnanrtuc, monoca reorpaBepca MOKpbIBAeT PErHoOH,
HaunOoJIee ITPEICTaBUTEIBHBIHN ISl PACCMOTPEHHSI IIPOLIECCOB
AKKPELMH W DBOJIOIMU OKEAHUYECKOH KOpbl B OOCTAHOBKE
MeuieHHoTo cripeaunra (Mamenkos, [Torpeounxuii, 1995).

ITo pe3yasraram ceificMuueckux padoT, B paliloOHEe reoTpa-
Bepca BBIJICJIAETCS [[Ba TUIIA 3eMHON KOPbI, UMEIOIUX OIpe-
JICTICHHYIO CTPYKTYPY BOJIHOBOT'O ITOJISI U CKOPOCTHBIE XapaK-
TEPUCTUKH, — HOpMaJIbHas U aHOMaJIbHast Kopa. HopmanbHas
KOpa XapaKTepu3yeTcsl HATHYUEeM TpeX CeHCMOKOMILIEKCOB:
1-i1 celicMOKOMILIEKC, KOTOPBIii 10 0COOEHHOCTSIM BOJIHOBOTO
TIOJIsl COIOCTABJISICTCS C MUJIOY-JIaBaMKi M 0a3abTOBBIMU
MOTOKaMH B paspe3ax opHuonuToB; 2-ii — (aKyCTHYECKH
MIPO3pauHbIi TOPU3OHT) MHTEPIPETUPYETCS KaK KOMIUIEKC
NapajuleNbHbIX AaeK; 3-i ceHCMOKOMIUIEKC MO MPUCYTCTBUIO
JUHAMUYECKH BBIPAXKEHHBIX OTPaKAIONINX IUIOMIAJ0K U Ha-
KJIOHHBIX peIEKTOPOB OTBEYAET rab0poun1amM HHKHUX YacTeit
pa3pesa THHHYHBIX 0(hroITOB. Ha G0IbIIMHCTBE BpEMEHHBIX
pazpe3oB MOB Beiensercs: paznen Moxo, oTMevaromuii
IIEPEXO, OT «CJIOUCTON» K «HEeCIoUCcTOi» 3anucu. Ha mpo-
¢unsix MOB B monoce Kanapo-baramckoro reorpasepca
BCTPEUAIOTCS TaKXK€ YYaCTKH, IJIe BOJHOBBIC MO UMEIOT
AQHOMaJIbHbIE 0COOCHHOCTH: HACBIIEHUE OCSIMU AU(PAKLIUK
WM OTPaKaroIfe IPaHUIIbI CJIOKHOM CTPYKTYpbI (HAKJIOHHBIE
U «IINOpo0Opa3Hbie» pedieKTopsl).

[IposiBeHUsT aCUMMETPUHU Ha Te0TpaBepce OTMEUAIUCH
TIPY aHAJIM3€e «KOPHEBOW 3aBUCUMOCTH» pelibeda Ha CKIIOHAaX
CAX (MareHkoB u 1p., 1998), rpaBUTallOHHBIX aHOMaIHH
®as (laiinanos, 1980; Kuo, Forsyth, 1988) u TermoBoro moro-
ka (ITonropusrx, Xytopckoit, 1999). Onnaxo, craTucTudeckoe
CpPaBHEHHME T€OTEPMUYECKUX XapPaKTEPUCTUK OJHOTHUITHBIX
MOp(OIOrHYecKUX IeMEeHTOB Boib Kanapo-baramckoro
reoTpaBepca BBIIBUIIO X HEOAHOPOJHOCTh. Tak, cpaBHEHHE
CTAaTHCTHK TEIUIOBOTO MOTOKA B aOMCCAJbHBIX KOTJIOBHHAX

ponrora,r”°

Puc. 5. Pervegh Ona u nyHKmblL usmepeHuti meniogoeo nomoka (mpey2oibHuku) 6 patione 2eompasepca 45°c.ui. Pazsmep mpey2onsnukos nponopyuonanen

eejiudune menjioeoco nomoka
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Puc. 6. Brox-ouazpammul penvegha ona (4) u mennosoco nomoka (b) edonv ceompasepca Ne7 (Kanapo-Bazamckuii)

1okasasno, uto B Kanapckoii KOTJIOBHHE B TIOJIOCE TeoTpaBepca
TEIIOBOH ITOTOK CTATHCTUYECKHU 3HAYHMMO BBIIIC, YEM B KOXK-
Hoii yactu CeBepo-AmMepukaHnckoii (baramckoil) KOTJIIOBHUHBI.
B 0 e Bpemsi cpaBHEHHE pacnpeieeH s TEIIOBOIo MOTOKa
Ha ckioHaX CAX He OOHApPYKHIIO 3HAYMMOIO Pa3IUuHUs C
BOCTOYHOM M 3aI1aJJTHOI CTOPOHBI OT OCH XpeoTa.

[losiBiieHre HOBOI, HAMHOTO OoJiee TPeCTABUTEILHOM
0a3bl JaHHBIX 110 TerwioBoMy moToky (Hasterok et al., http://
heatflow.org/data) mo3BoiMIO 3aMETHO YBEIUYUTH aHAJIH-
3upyemyro BbIOOpKY 1o Kanapo-baramckomy reorpasepcy.
Ecnu panbie B mosnoce reoTpaBepca Mbl aHAIHU3UPOBATIH 42
M3MEpEeHusi, TO B OCIIEAHEH 0a3e Te ke KOOPANHATHI BKIIIO-
yanu 70 u3MepeHu.

B tabu. 5 npuBeseHbl pe3yibTaThl CTaTHCTHYECKON 00pa-
00TKM BEIOOPOK TEIUIOBOIO IMOTOKA B 3aMaHON U BOCTOYHOM
nepudepun reorpasepca. Pacyers okasanu, 4To, HECMOTPS
Ha HeOOJIbIIOE MPEBBIIICHNE CPEJHEro TEIUIOBOIO MOTOKA
BocrouHee CAX, 3T0 pa3iuyue CTaTUCTUYECKU HE3HAYMMO,
T.€. HET OCHOBAHHI CUUTATh CYII[ECTBOBAaHHE F€OTEPMUYIECKON
aCHMMETpPHUH Ha 3TOM reotpasepce. BozamorkHast uHTEprpera-
oy JaHHOI'O pe3yjibTara 6y):[eT IMMPpUBCACHA HUXKE.

Ha puc. 7 noka3zan penbed nHa B pailoHe reorpaBepca
19°c.m. (Ne8). DToT 60K 36MHOM KOPBI TIOUTH HE 3aTPOHYT
TpaHCHOPMHBIMH CMEIICHUSIMH U MOXKET PacCMaTpPUBAThCS
KaK TeKTOHOTHUII CHMMETPUYHOIO PaCIOIoKeHHsT MOpdoio-
TMYECKHUX DJIEMEHTOB OKEaHH4YeCKOro aHa: ckiaoHoB CAX u
CMEXKHBIX aGI/ICCBJ'II)H])IX KOTJIOBHH.

I'eorpasepc Ne7 Kanapo-baramckwii

3amaJi/BOCTOK 3amajl | BOCTOK
cpe/iHee 3HaYeHHEe TEIJIOBOr0 MOTOKA 58 61
CpeIHEKBaIPATUUYECKOE OTKIIOHEHHE 48 39
KOJIMYECTBO U3MEPEHUI 50 20
3HaueHue kpurepust Kpamepa-Bamua 0,27
JTIOBEpPUTEIIHbHAS BEPOSTHOCTh <20% (3HAYUMBIX
pas3nuuuii HeT)

Tabn. 5. Cmamucmuyeckue XapaKmepuchuku OJist SHA4eHUil Meniosoeo
nomoxa (MBm/»?) no ceompasepcy Ne7

Tem He MeHee, CpaBHEHHE BBIOOPOK TEIUIOBOTO ITOTOKA,
c(OPMUPOBAHHBIX Ha OCHOBAHWU M3MEPECHHUI 1O pa3HbIe
cTopoHsl oT ocn CAX, MMoKa3aso CTaTUCTUICCKH 3HAYUMOE
pa3imume — BOCTOUHBIN (pIIaHT TeoTpaBepca odnamaeT Oomee
BBICOKHAM CPEIHUM TEIUIOBBIM MTOTOKOM (Tabm. 6).

Tuxuii okean

B INammuke Twimms oiMH reoTpaBepe B CEBEPHOM ITONTYIIIa-
UM YAOBIETBOPSIET YCIOBUIO 1I0CTATOUHOM r€0TEPMUYECKON
n3ydeHHOCTH. OT0 reoTpaBepc Ne9, mepecekatormii BTII na
10°c.1. Boone 3TOTO TEOTpaBepca YCHINAMHI, B OCHOBHOM,
aMEpHUKAHCKUX HCCcIeoBaTeneit, momydeHo 6omee 5000 n3me-
penmii TermoBoro nmotoka (McKenzie, Sclater, 1969; Parsons,
Sclater, 1977; Von Herzen, Uyeda, 1963). IlogaBnsromiee
YHCII0 U3MEPEeHUH JIexHuT B nipesenax 65-100 mBr/m?. Jluis

ponrorTa,’

Puc. 7. Penveg u nonosicenue mouex usmepeHus meniogo2o NOmoxa (mpeyeonvHuKuy) 600w ceompagepca 19°c.ut. (pasmep mpeyeonbHuKo8 nponop-

YUOHAIeH eelludUHe menjioeoco nomom)
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ACI/IMMCTpHﬂ TEIIOBOTIO ITIOTOKA...
Ne reotpaBepca No8
19° c.m.

3araj/BOCTOK 3amaj | BOCTOK
cpeJiHee 3HaYeHHE TEIJIOBOr0 MOTOKA 74 93
CpeHEKBAIPATUIECKOE OTKIIOHCHHE 51 100
KOJIMYECTBO M3MEPEHUI 22 30
3HaueHune kputepusi Kpamepa-Bamaa 1,34
JIOBEPUTEJIbHAS] BEPOSITHOCTD 82%

Tabn. 6. CmamucmuuecKue Xapakmepucmury 0715 3HAUEHULL Meni08020
nomoka (MBm/M?) no ceompasepcy 19°c.ut. (Ne§)

0K0:10 20 TOUEeK XapaKTepU3yIOTCs yparaHHbIMH 3HAUE€HUSIMU
250-260 MBt1/Mm?, Tsroreronimu K ocu BTII. CrarucTiyeckuii
aHaJIM3 MOKa3aJl XOTs U HeOOJIbIIoe, HO 3HAUUMOE pa3iiniue
TertoBoro noroka ¢uianroB BTII: BocTounslil gianr nmeer
OoJtee BEICOKOE CpelHee 3HaueHHe, YeM 3anaaubii (Taom. 7).

O0cykaeHnne pe3yjJbTaToB

CormocraBiieHHE T€OTEPMHUYECKUX AaHHBIX JUIs (IaHTOB
reoTpaBepcoB, nepecekarommx Bce COX B okeaHax 3emiid,
BBISIBIJIO CTQTHCTHYECKN 3HAYNMYIO aCHMMETPHIO TEILIO-
BOTO ITOTOKA, PA3IMYAIONIYIOCS 110 HAIIPABJICHHUIO B I0KHOM
U CEBEPHOM IOJIyIIAPHIX 3eMJIM: B IO)KHOM HOJyLIapuu
3amajHbple (DIaHTH TeoTPaBEPCOB XapaKTepU3yIOTCsl Oosee
BBICOKMM TEIUIOBBIM ITOTOKOM, @ B CEBEPHOM — BOCTOYHBIE.
W3 m3ydeHHbIX AEBATH I'e0TPABEPCOB TOJIBKO HAa OIHOM M3
nux (Kanapo-baramcknit) oTMedaeTcss cTaTUCTHYECKH He-
3HAUMMOE PA3JIMYKe TEIUIOBOTO MOTOKA IO Pa3HbIE CTOPOHBI
or CAX.

OO0bsicHenne 3Toro (heHoMeHa TpeOyeT He TOIBKO Kop-
PEKTUPOBKH OCHOBHBIX TIOJIOXKEHHH MapajurMbl CIIPEANHTa
OKEaHCKOTO JTHa, HO U Oosiee II00aNbHBIX, IIAHETapHBIX
MIPUYHH TPOSIBICHUSI ACHMMETPUH B OBICTPO- U MEUICHHO
CHPEAMHTOBBIX XpeOTax. MOXXKHO yKa3aTb, KAK MHHUMYM,
JIBE BOBMOXKHBIE MTPUYNHBI, OCIOKHSIONINE CUMMETPUIHBIN
JMBEPreHTHBIH MEXaHU3M. DTO pa3InYaroluiicss BO3pacT
0JI0KOB TEKTOHWYECKHX IUIUT I10 pa3Hble CTOPOHBI OT OCH
XpeOTa W/MiaKM HAJIOKEHHWE BTOPHYHBIX IIPOIIECCOB Ha Iep-
BUYHBIN CIIPEIMHT, KOTOPBIE UAYT C BBIJICIICHUEM HJIH TTOTJIO-
meHneM sHeprun. Cpein TakuX MpoIeccoB MOXKHO yKa3aTh
Ha pacTsDKeHHE KOPBI B aKKPELIMOHHOM 30HE M B CMEXHBIX
abnccaNbHBIX KOTIOBHHAX, KOTOPOE CONPOBOXKAAETCS 00-
pa3oBaHMEM JIMCTPUIECKUX cOPOCOB, a TaKKe 00pa3oBaHNE
IIapEHUPOBAHHBIX OJIOKOB, SKPAHUPYIONIHX [Ty OMHHBIN TEIUIO-
BOif TOTOK. C 3THMHU TEKTOHMYECKHMH MpOLecCaMu Hepas-
PBIBHO CBSI3aHO CIIOXKHOE IepepacipeieeHie KOHBEKTHBHBIX
IIOTOKOB B BepXHEW YacTH OKeaHCKOW JuTocdepbl, KoTopoe

Ne reorpasepca Ne9
10°c.1.
3ama1/BOCTOK 3araj BOCTOK

cpeaHee 3HaueHUE TEIUIOBOTO 69 74
MOTOKA

CPE/IHEeKBaIpaTHIECKOe 53 56
OTKJIOHCHHUE

KOJIMYECTBO U3MEPEHUI 2829 3160

3HaueHue kpurepusa Kpamepa- 1,49
Boanya

JIOBEPUTEIIbHAS BEPOSTHOCTh 87%

Tabn. 7. CmamucmuyecKue Xapakmepucmuxu 0715 SHA4eHUtl Menio6020
nomoxa (MBm/m?) no 2eompasepcy 10°c.ut. 6 Tuxom oxeane (Ne9)
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M.J. Xyropckoii, E.A. Tesenepa

(uKCHpyETCS B TEOTEPMHUICCKOM ITOJIC HATHYHEM aHOMAJIbHO
BBICOKHX U aHOMAJbHO HU3KHX (U TaXKe HYJCBBIX ) 3HAYCHUN
TEIJIOBOTO MOTOKA.

CymiecTBytolasi METOANKA pacdyeTa Bo3pacTa BTOPOro
CJIOSI OKCAHCKOM KOPBI [0 T€OTCPMHUUCCKUAM JaHHBIM (HaIp.,
(Copoxtus, 1974)) ocHOBaHa Ha MPEIOIOKCHUN O PAaBHOU
CKOPOCTH CIPE/INHTA 110 00€ CTOPOHBI OT OCH OKCAHUYECKHIX
xpeOToB. FIMEHHO Ha TOM OCHOBaHHH BEIBEIICHA (opMyIa,
MTO3BOJISIFOINAST PACCYMTATh BO3PACT JHA () IO M3MEPCHUSIM

Termosoro notoka (q): g =A-T, /N mat, tae A — terno-
HpOBOAHOCTE NuTOChepsl; 7 — Temneparypa acTeHochepsl;
a — TeMIIepaTypOIpPOBOJHOCTh, & TAKXKE MPOU3BOAHYIO OT
9TOM Ipyryto (OpMYITy /sl OLIEHKH MOIIHOCTH JINTOC(EPbI
(H): H=(TJT,) Jmat, e T, — remmeparypa conuayca
MaHTUIHOTO BenliecTBa. Hannune reorepmMuueckoit acuMme-
TPHUN CYIIECTBEHHO OCIIOXKHSCT MPUMEHEHNE 3THX (popmyn
1 3aCTaBISIET MPEATIONOXKHUTE APYTYI0, O0Jee CIOKHYI0 MO-
JIeTTh J1TsT KOJTMUECTBEHHBIX OLIEHOK MTapaMeTPOB OKEaHCKOH
mutochepsl. [IpoBeneHHbBIE paHee HCCIEIOBaHUS TTOMCKA
KOPPEJSILIMOHHOM 3aBUCUMOCTH BO3pAcTa OKEAHUUYECKON KOPBI
10 MAarHUTHBIM QHOMAJIMSM U IO BEJIMYWHE TETUIOBOTO ITOTO-
Ka He yCTaHOBWJIM 3HaYMMYyTo Kopperrinuio (Budanov et al.,
1997). nes o cymiecTBOBaHUH T€OTEPMHICCKON aCHMMETPHN
TI03BOJISIET OOBSICHUTD IPUYUHY OTCYTCTBHS KOPPEIISALIIH.

[epeunciennpie GaKkTOPHI, HECOMHEHHO, TPeOyeTC s yan-
TBIBATh [TPY aHAJTI3€ TEOTEPMHUYECKOTO OISl OKEAHCKOH KOPBI,
HO OHU HE OOBSICHSIOT Pa3HOE «HANPABICHNE ACHMMETPHI»
B CEBEPHOM H I0JKHOM MOTyIIapHsIX.

Beime Mbl ynomsiHynm BiusiHUE crutbl Kopronuca, Hens-
MEHHO MPOSIBIIAIOIIEECS Ha BpalIaloniencs 3emie.

Ha mo0yto MaTepmanpHYI0 TOYKy 3eMIH (m) h3-3a ee
BpALIECHUSI TPOTUB YaCOBOW CTPEJIKU C YIIIOBOM CKOPOCTBIO
(w) Oymet nmeiicTBoBaTh cuna Kopuonuca F =2m-v-w-sing,
KOTOpasi B F0)KHOM TIOJTyIIapuu OyJIeT CMEIaTh Maccy BIEBO
otHOCcUTEeNbHO paamyca (Puc. 8), a B ceBepHOM, COOTBET-
CTBEHHO, BIIpaBO. B IMBEPreHTHBIX 30HAX TAaKOW Maccoul
SIBJISIETCSl Marma, MOJAHMMAroIascsl n3 acteHocdepHoro
MaHTHIHOTO pe3epByapa co CKOPOCTBIO v, 00€CTIeunBast CTIpe-
JUHT OKeaHCKHX MiauT. OIHAaKo, MBI HE OTMEUaeM CBS3b
CKOPOCTH TOIbeMa MarMbl (V) HU C BEIHYHHOW CPETHETO
TEIIOBOTO TTOTOKA, HU CO CTENEHBIO aCHMMETPHH CPEIHUX
€ro 3HaueHW 1o paszHble cTopoHBl COX. DTO BRITEKAeT U3
CPaBHUTEJILHOTO aHAJIN3a JAHHBIX 110 TE0TpaBepcaMm B OBICTPO
cupennaroBoM BTII u B memmenno cnpenuHroBeix CAX n
3UX.

Ion nerictBuem cuibl Kopronuca, HanpaBieHHOM epIieH-
JVKYISIPHO TPAeKTOPUH TIOIbEMa Marmbl, BEKTOP CKOPOCTH

Q)]

E o

Puc. 8. [ericmesue cunvr Kopuonuca (noscnenusn ¢ mexcme)
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CTAaHOBUTCSI HE OPTOTOHAJIBHBIM K MOBEPXHOCTH JHA, a
CMEILEHHBIM K 3anaay. Macca m nepeMecTuTcs U3 Touku A
B Touky B (Puc. 8). AMmiuTyna cMenieHus: MarMaTH4eckoro
MoTOKa OyJeT OoiblIe B BBICOKHMX IIUPOTaxX (@), 4eM IpHU
MpUOIKEHUH K dkBartopy. [lon nelicTBUEM TOM e CHIIBI
MarepuaibHas TOUYKa B CEBEPHOM HOJTyIIapuu Oy/leT OTKIIO-
HATbCS K BOCTOKY OTHOCHTEJIBHO TPAeKTOPUH OPTOrOHAIBHON
K IOBEPXHOCTH IIAHETHI.

T'eorpasepcsr NeNe 1-5 pacnonoxeHbl B F0XKHOM IOIY-
LIapUH, OITOMY HOTOK NOAHUMAIOLIEHCS MarMbl HEU3MEHHO
OTKJIOHSICTCS K 3a11a/ty, 4To 0ObsCHsIET HAaOMI0aeMy 0 aCHM-
METPHUIO BO BCEX OKEAHAX IIAHETHI.

Jlns reorpaBepcos NeNe 6-9, pacrionoxKeHHBIX B CEBEPHOM
TIOJTyIIapuH, 00JIee «IIPOTrPETHIMY» OKa3bIBACTCSI BOCTOUHBIN
(naHr reoTpaBepca, YTO TAKXKE OHO3HAUHO MOJKHO CBSI3aTh
¢ BiustHueM cuibl Kopuonuca. 31ech HCKITIOUeHUEM SIBISETCS
Kanapo-baramckuii reorpasepc (Ne7), y KOTOPOro pasinine
CpeHMX TIOTOKOB TeIia Ha (laHrax OKa3aJloCch CTaTHUCTH-
4yecKd He3HauuMbIM. [10-BUAMMOMY, HOBENIIas TEKTOHUYE-
CKasi akTUBHOCTb, MPOsIBIIsiONIasAcs B baraMckoi KOTIOBHHE
(MartenkoB u sip., 1997), noBeiaeT oOmui OH TEIIOBOTO
MIOTOKA Ha 3ara HoM (hiaHre reorpasepca.

Taknm 06pa3oM, MBI TOATBEPINIIN C TOMOIIBIO CTATUCTH-
YECKOT0 aHajK3a, YTO B T€0TPaBepcax I0XKHOTO MOyIapus
3eMiIn, epeceKaronix CPeANHHO-OKEaHNIECKHIE XPEOThI, UX
3anagHbli (uaHr uMeeT Oonee BBHICOKOE 3HAUCHHE CpEHe-
apu(MeTHYecKoro TEIIOBOTO TOTOKA, a B IeoTpaBepcax
CEBEPHOTO0 MOJTyIIAPHsl — BOCTOYHBIN (hIaHT. YHHBEPCAIBHOM
MPUYNHON TOH 3aKOHOMEPHOCTU MOYKHO CUMTATh BIIMSIHUE
cunsl Kopuonuca, xotopas npu BpalleHUU MIaHEThl OT-
KJIOHSIET BOCXOJSIIUN MOTOK MarMel M JPYrHX HMPOLyKTOB
U3BEPIKEHUN B AUBEPTEeHTHBIX 30HAX, COOTBETCTBEHHO, K
3amnajay — B FOJKHOM, U K BOCTOKY — B CEBEPHOM IOTyIIapUH.

DuHaAHCUPOBAaHHE

PaGoTa BeImonHeHa Npu (UHAHCOBOUM MOAAEPIKKE
rocOromkerHol Tembl Ne 0135-2015-0021 u ITporpammsl
IIpesunuyma PAH Ne 49.
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Heat flow asymmetry on the mid-oceanic ridges of Northern and Southern Earth

hemispheres
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Abstract. A statistical analysis of heat flow (HF)
distribution along nine geotravers crossing the mid-oceanic
ridges in the Atlantic, Pacific and Indian oceans is carried out.
A significant asymmetry in HF distribution is established —
its mean values differ on opposite sides of the ridges axis. In
the Earth southern hemisphere geotraverses, their western
flank has a higher HF mean, and in the northern hemisphere
geotraverses there is the eastern flank. Various tectonic factors
that lead to such a distribution are taken into account, but the
universal cause of this regularity is suggested to be the effect
of the Coriolis force, which deflects the ascending magma
flow in divergent zones, when the planet rotates, respectively,
to the west in the southern and to the east in the northern
hemispheres.
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mid-oceanic ridge, coriolis force
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