YAK 551.24

O npupoaAe aHOMaAUA CKOPOCTH PacHpOCTPaHEHUS
IIPOAOABHBIX CEICMHYECKUX BOAH B BEPXHell MaHTHUU

O B. B. I'opauenko, 2010

WNuctutyT reocpusuku HAH Ykpaunsel, Kues, Ykpauna
IMoctynuaa 28 HOs0pst 2009 r.
Ilpegcmasaeno urenom pegkoareruu A. M. Xazanom

PosrasgHyTO P-IIBUAKICHI MOAEAL BEDXHBOI MAHTII AASI PETIOHIB 3 Pi3HUMU €HAOTE€HHUMU pe-
>KMMaMH1 Ha KOHTMHEHTaX Ta OKeaHaxX (AOKeMOpiNiChbKUX MAAT(OpPM, 30H MOAOAOI aKTHBi3arlii,
AABIIVCBKUX TeOCUHKAIHaAEH, pUTiB, TANOOKOBOAHMX 3allaAVH, CEPEAMHHO-OKeaHiYHHX [TacM,
nepudepiHuX K0A06iB). BUKOpuCcTaHO TENIAOBI MOAEAL Ta CTAHAAPTHUM CKAAA TTOPiA MaHTil, SKi
BIATIOBIAQIOTE YIBA€HHSIM aABEKIIIMHO-TIOAIMOPGHOI rinoTe3u. Po3dpaxoBaHi MOAeAi 3icTaBA€HO 3
eKCIIePUMEHTAABHUMHY, AOBEAEHO IX Y3rOAKEHICTb. BUHATKOM € AOAQTHI @aHOMAAIIl B eKCIlepUMeH-
TaABHUX AQHUX Ha ranbmHax A0 150—200 kM. IMOBipHO, BOHM IOB's13a@Hi 3 TOSABOIO Y BEPXHIiM
YaCTHHI MaHTil eKAOTITiB.

P-velocity models of the upper mantle for the regions with different endogenous regimes on
the continents and oceans (Precambrian platforms, zones of young activization, Alpine geosyn-
clines, rifts, deep basins, mid-ocean ridges, margin trenches) have been considered. Thermal
models and standard composition of mantle rocks have been used corresponding to the advec-
tion-polymorphous hypothesis. Calculated models are compared with experimental ones, their
concordance is demonstrated. The exceptions are the positive anomalies in the experimental
data at the depths down to 150—200 km. Perhaps they are connected with the appearance of

eclogites in the upper part of the mantle.

Beepenne. CKOpOCTH pacpoOCTpaHEHUs IPo-
AOABHBIX U TIONIEPEYHBIX CEMCMUYECKUX BOAH (V,
u V) — BecbMa MH(MOPMATUBHLIE MAPaMETPHI,
110 UX BEAUYMHE MOJKHO CYAUTH O XUMHUYECKOM
1 MUHePaAbHOM COCTaBe M TeMiepaType (7) no-
poA BepxHel MmaHnTuu 3eMAu. Hauboaree 0ObEK-
TUBHBIM METOAOM MCIOAB30BaHMUSI CKOPOCTHBIX
MOAEAEUd AAT OTHUX IleAelM MPEeACTaBASeTCS UX
CPaBHEHUE C IIOCTPOEHHBIMU AAS ONPEAEAEH-
HOTI'O COCTaBa IOPOA U PAaCHpeAeAeHUs TeMIle-
paTyp. IIpu npaBUABHOM BBEIOOPE IIOCAEAHUX 3K-
CllepUMEHTaAbHBIE M pacueTHhIE 3HaueHus V),
YAM V' AOAJKHBL PA3AMYATBCS Ha BEAUYUMHBI, He
IIPEBOCXOAAIINe OOYCAOBAEHHBIE IIOTPEIIHOCTS-
Mu. OOBIT PelIeHusT 3TON 38084l B PA3AUYHBIX
pervoHax KOHTUHEHTOB U OKeaHOB [['opaAueHKoO,
2007 u Ap.] HO3BOAsIET HAMETUTH TaKyIO IIOCAe-
AOBATEABHOCTh AeNCTBUU. PacueT BLINOAHSETCS
M PUKCUPOBAHHOIO XUMUYECKOTO M MUHEPAAD-
HOT'O COCTaBa IIOPOA W TEIIAOBOU MOAEAH, OTPa-
JKaIolled Pe3yAbTAThl BAUSHUSA TAYOUHHBIX IIPO-
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IIeCCOB B MAHTUU PaCCMaTPUBAEMBIX PETHOHOB.
ITpu o6Hapy>KeHNH 3HAUMMBIX Pa3ANYNM pacueT-
HBIX ¥ DKCIEePUMEHTAABHBIX CKOPOCTEM aHaAH-
3upyeTcs HHOOPMAIHS O BO3MOKHBIX aHOMAaAU-
SIX COCTaBa (U/MAU MUHEPAAOTHH) IOPOA MaHTHH.

AOCTOBEPHOCTE PE3YABTATOB CPAaBHEHUS 3a-
BHCHUT OT Pa3MEPOB MACCUBOB COIIOCTABASIEMBIX
AAHHBIX W CTETIeHW M3MEeHYUBOCTH V, uru VB
KaXAOM m3 Hux. [TosToMy Hamboaee IOAXOAS-
IIUM AASL 3TOM IIeAU IPEACTABAIETCS HaOOp CKO-
POCTHBIX pa3pe3oB BCEeW BepXHeU MaHTHUU AAS
pPsiA@ KPYIIHBIX PErvOHOB C PAa3AMYHOM T'eOAO-
TMYEeCKOM MCTOPUEN (TEAOBBIMH MOAeAsamH). K
PacCMOTPEeHUIO OBIAM IIPUBA€UYEHB] SKCIIEpUMEH-
TaAbHBIE CKOPOCTHBIE MOAEAM B MeCTaxX pa3BH-
TSI HanboAee PacIpOCTPaHEHHBIX U KOHTPACT-
HBIX (B CMBICAE PA3AWYMN TAYOWHHBIX TeMIlepa-
Typ) HAOTE€HHBIX PEXMMOB B COOTBETCTBUU C
pa3BUBaeMOM aBTOPOM aABEKITMOHHO-TIOAMMOP-
duom runnoresont (AIlY) [Flopauenko, 2007 u Ap.].
3Jto pAokeMmOpuiickue naat@opmel (AIT), 30HEBEI
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MOAOAOM akTUBHU3anuu (3MA), arbIIUNCKHE Teo-
cunkAnHaru (AT) u pudTel (AP) Ha KOHTHWHEH-
TaX, CPeAMHHO-OKeaHndeckue xpeOTel (COX),
OKeaHHMuYecKue KOTAOBUHBI (OK) 1 okpamHHBIE
xenroba (O2K) Ha okeaHax. HecmoTps Ha cyie-
CTBEHHBIE PA3AUYUSA B M3YYEHHOCTH Iepeunc-
AEHHBIX PEruoHOB, IIPEACTAaBACHHBIN MaTepuain
BCe JKe IT03BOASIET B OOABIIMHCTBE CAyYaeB AOC-
TaTOYHO IIOAHO XapaKTepU30BaTh COBpeMeHHbIe
YCAOBUSI B MAHTHUM 3€MAHW, BAUSIONIVE Ha pac-
npeaerenue V..

B AmTepaType HIMPOKO IPEACTaBAEHBI CKO-
POCTHEIE MOAEAV AAS ITOTIEPEYHBIX BOAH B pa3-
HBIX perunoHax mMupa [Afonso et al., 2007; Mar-
quering, Snieder, 1996; Zhao, Helmberger, 1993;
Zielhuis, Nolet, 1994 u Ap.]. HacTo n3y4eHHOCTb
BepxXHeW MaHTWH IO IOIIePEeYHBIM BOAHAM IIpe-
BOCXOAUT AOCTUTHYTYIO 110 IPOAOABHBEIM. TeM He
MeHee B HACTOSIIEM CTaThbe pacCMaTPHUBAIOTCI
P-CKOpOCTHBIE MOAEAH, TaK KaK pacdeT S-MoAe-
Aell BKAIOYAET He IOAAQIOIIHecs yueTy (PaKTo-
pHL. B caydae npuBAedeHUA S-BOAH IPUXOAUTCS
OTPAaHMUYUBATBLCS KAaUeCTBEHHBLIM COIIOCTaBAEHU-
€M C DKCIIepUMEeHTaALHBIMU AQHHBIMY, B TO Bpe-
MsI KaK P-BOAHBI AOITYCKAIOT KOAWYECTBEHHBIN
aHaAu3. Pa3anumda BEIpa>kaioTcs, B Y4aCTHOCTH, B
M3MEHYUBOCTU OTHOMIeHus V,/ V, Ha pasHBIX
IAyOMHaxX B Pa3HBIX PeTUOHAaX, XOTs TeOpUs U
AabopaTopHBIE AQHHBIE YKA3bIBAIOT Ha IIAABHBIHN
POCT IIapaMeTpa C TAYOMHOM B BepXHEW MaHTUU
[Kuge, Fukao, 2004 u ap.]. CTreneHb M3MeHYU-
BoctH V,/ V, aemoHcTpHpyeT puc. 1, a, Tae co-
OpaHbl CBeAEHUSI U3 HECKOABKHX paboT, ocBe-
IIAIOIIUX CUTYAlHIO B TEKTOHMYECKU BeCbMa pa3-
HOPOAHBIX PErmoHax — OT AOKeMOPUNCKOM TAAT-
(GOPMBI A0 aABITMUCKOMN T€OCUHKANUHAAM, pa3BU-

THEe KOTOPOU B IIOCAEAHHWE MUAAUOHBI AET AO-
TIOAHEHO IIPOI[eCCOM MOAOAOY akTuBHM3aIuu [['op-
aneHko, 2007; KapakuH u Ap., 2003; Kuge, Fukao,
2004; Zhao, Helmberger, 1993 u Ap.].

OueBUAHO, 4TO IIPU TAKOM paszbpoce 3Hayve-
Huit V,/ V; He MoXeT OBITh U PeyH O MOCTPOe-
HUY KOAMYECTBEHHO COTAACOBAHHBIX MOAEAEH 110
ABYM TUIIaM BOAH. [T03TOMY OrpaHHYMMCS B IPHU-
BOAUMBIX HUJKE IIOCTPOEHUIX P-BOAHaAMU.

C TOUYKU 3pEHUsT aBTOPA U CPeAUr MPEeACTaB-
AE€HHBIX B AUTepaType CKOPOCTHBIX Pa3pe3oB
BepXHEeU MaHTHU II0 P-BOAHAM AOBOABHO 4aCTO
BCTPEYAIOTCA MOAEAU, HE OTPA’KalOIINEe peanb-
HYIO U3MeHYMBOCTh IITapaMeTpa. B kauecTBe npu-
Mepa MOJKHO COCAQThCS Ha MOAEAU, IIOCTPOEH-
HbIEe AAST OAHOTO peruoHa (puc. 1, 6). Bepxuuti
PHU-CYHOK IIPEACTABASIET 3aMEeTHO CTAAKEHHOe
pac-npeaeaenue V, (cM. Huxe). TeM He MeHee
Ha COIOCTaBMMBIX PACCTOSHUAX 3AeCh (POpMU-
PYIOTCSI CKOPOCTHBIE @HOMAAWUY, IIPEBOCXOAAIIINE
uMeroniecss Ha HUJKHEM PHUCYHKe B HECKOABKO
pa3, MHOTMe aHOMAaAUM B IIOCAEAHEM CAydYae
BOOOIIle OTCYTCTBYIOT. B AQHHBIX HU>KHErO pu-
CYHKa HEBO3MOJKHO YCMOTPETh BAUSHUE aKTHUB-
HOTr'0 TAYOMHHOTIO IIpOIlecca Ha paclipepereHue
CKOPOCTH (XOT$ II0 MHeHUud aBTopoB [Gorbatov
et al., 2000] oH oTpakaeT IOrpy>KeHUEe OKEaHU-
YeCKOU IIAUTHI IT0A KOHTHHEHT). [Top0OHEBIe CcKOo-
POCTHBIE MOAEAU HE PacCMaTPUBAAUCE.

®doHOBasI CKOPOCTHAsI MOAEAb. PacueTHbie
CKOPOCTHEIE MOAEAU BepxXHel MaHTUH, IPUBO-
AVIMBble HUJKe, MIPEACTaBASIOT COOOM OpHOMEp-
HbIe ¥ AByMEDHBIE PacTpEACACHUs 3HAYCHWH V,
TIOCTPOEHHBIE C UCTTOAB30BaHUEM (DOHOBOM MO-
AEAU, XapaKTepHOU AASL TeKTOHOCQephl COBpe-
MEeHHOM AOKeMOPHUMCKOM MAAT(HOPMEI, He 3aTpO-
HYTOU MOAOAOU aKTubu3anuen. OTaun-
4md TEMAOBBIX MOAEAeM paccMaTpHUBa-
€MBIX PETrHMOHOB OT (POHOBOM CAY’KU-

AU OCHOBaHHMEM AN BHECEHUs U3Me-
HEHMU CKOPOCTU Ha 'AyOMHAX TeMIle-
paTypHBIX aHOMaAuM. BausHUe TeMIle-
paTypel CYUTAAOCH U3MEHSIOUIUMCS B
IIpepeAax BepXHeM MaHTHUM C TAyOu-
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Puc. 1. 3nauenus V,/ VB BepXHel MAaHTUM KOHTUHEHTOB U OKe-
aHOB (@), cKopocTHBIe MoAeAr Bocrounoit KamuaTku m mpune-
raroert yactu Tuxoro okeaHa 1o [Gorbatov et al., 2000] (6), no

[TonToBas u Ap., 2006] (B).

44

mou ot 0,064 Ao 0,047 KM/C Ha KaxX-
Abte 100 °C [Sobolev et al., 1996 u ap.],
MIPU AOCTV>XEHUH IIAABACHUS CKOPOCTD
noHm>Xanrach Ha 0,07 KM/C Ha Ka>KABIA
% pacriraBa.

DoHoBast MOAEAB TIOCTPOEHA AAST TH-
TMMMYHBIX MAaHTUUHBIX TTOPOA, B KOTOPBIX
CcoAepIKaHHe MHHEPAaAOB HU3MEHSIeTCs
C TAyOMHOU (pHC. 2), TAaTPOPMEHHO-
TO PACIPEAEAEHUS TEMIIEPATyP U AUTO-
CTATUYECKOTO AaBAeHUs. Mcmoab30Ba-
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Puc. 2. I3MeHeHUe MUHEPAAOTUHU IOPOA BepXHel MaH-
THU C TAYOUHOMU 1o AaHHBIM [Infune, 1987 u Ap.]. CTpea-
KaMU IIOKa3aHO HallpaBA€HHE YBEAWYEHUSI CKOPOCTH.
Pl — mAarmoraa3oBEIM NepUAOTHT, Sp ~ Gr — 30Ha
Iepexopa OT LINMUHEeAeBOro K rpaHaToBoMy, Ola « Olg
— IOAUMODMHBIN IIEPEXOA B OAUBUHE.

AVICh K&K CBEACHWsI O 3HAUEHUsX V, U yIpyrux
KOHCTaHT AAST TIEPUAOTUTOB, A€PIIOAUTOB U Tap-
LIOYPTUTOB, TaK U AQHHBIE AAS OTAEABHBIX MU-
HEpPaAOB 3TUX IOpPop, [ApeHnc, 1975; BeaukoB u
Ap.. 1970; CnpaBouHUEK ..., 1969; Sobolev et al.,
1996 u Ap.]. Pe3yabTaThl pa3andarorcsa He OoAee
yeM Ha HecKoAbKo 0,01 xkMm/c.

CoBpemeHHOe ((paKTUUECKU — ITOUYTH HEeU3-
MeHHOe BHe IePUOAOB aKTUBU3AIUN B MO3AHEM
pudee—daneposoe) pacupepereHnre IAATHOP-
MeHHBIX Temreparyp (7 Ha puc. 2) ompeaene-
HO KaK pe3yAbTaT BCEM IPEAIIEeCTBYIOIEN Ireo-
AOTUYECKOM UCTOPUU (BBIAEAEHUS TelAa U Tell-
AoMacconepeHoca) naargopm mupa [['opaueH-
Ko, 2007; 2009 u ap.]. [Ipu conocTaBAeHUM Tel-
AOBOM MOAEAM C TeMIleparypoi coaupyca (T, =
=1013+3,914H-0,0037H? rae H—rayGuHa, KM)
IIopoa OOHAPY’KHUBaeTCs CyllleCTBOBaHMWE B HU-
3aX BepXHEeU MaHTHUM HEOOABIIIOTO CAOS YaCTUY-
HOTO IIAABA€HMS, YTO YKa3bIBaeT Ha TOTOBHOCTh
K aKTHBU3aIyy (OrpaHUYEeHHOMY TEeIIAOMAacCoIIe-
peHocy). Ha KOHTUHEeHTaABHBIX ITAQTOpPMax He-
pPeAKM palioHBI C IOHUKEHHOM 110 CpaBHEHUIO C

TUIIWYHOM TeIIAOTEHepalliel B IOPOAAX KOPEI U
MaHTHU. B X TekTOHOC(epax TeMIepaTyphl, HU-
Ke IIOKA3aHHBIX Ha PHUC. 2, IPUOAMIKAIOTCA K
HUM (CM. HUJKE) TOABKO Y €€ IIOAOIIBEL.

BAausgHMe AaBAEHUSA Ha CKOPOCTH IO UMEIO-
LIIMMCSI AQHHBIM IIDUBOAUT K €e AOBOABHO PaB-
HOMEPHOMY YBeAMUYeHUIo rAyoske 50 KM. Brlie
W3MEeHeHHe V, IPUMEepHO BABOE MHTEHCHBHEe.
OO611Hl POCT CKOPOCTHU B MHTEPBaAe TAyOouH 0—
400 kM pocTUTaeT OKOAO 1,2 Km/c.

PesyabTaThl pacuera (DOHOBOM MOAEAU IIPU-
BEeAEHHI B TaOA. 1 BMecTe C AQHHBIMU O pacrpe-
AEAEHUH TeMIIepaTyp B BepXHEH MaHTUMN.

BAnsiHue XMMIUYECKOTo COCTaBa IopoA Bepx-
Hell MaHTUM Ha V. Vmeromuecs B AuTeparty-
pe AQHHBIE AAS IIIMPOKOTO CIIEKTPA COCTABOB MaH-
TUWHBIX TIOPOA, (OT AYHUTOB AO IEPUAOTUTOB IIPHU-
MUTUBHOW MaHTHUM) AEMOHCTPUPYIOT OUEHb CAA-
Oy!0 M3MEHUUBOCTh CKOPOCTH PACIIPOCTPaHEHMs
IIPOAOABHBEIX BOAH IIPU HEOOABIINX M CTAOUAB-
HBIX COAEP’KaHUSX I'paHarta (mnuHean). Hanpu-
Mep, B pabote [Sobolev et al., 1996] npuBepeHBI
3HaUYeHUs V, AAsT 0Opa3oBaHui IIIUHEACBOU U
rpaHaToOBOM (palyiii IpU AOBOABHO BBICOKUX TEM-
neparypax (CylecTBeHHO NMOHM KAIOINX adCco-
AIOTHBIE 3HQUEeHUsS CKOPOCTH IIO CPAaBHEHMIO C
XapaKTEPHBIMU AN TAKUX TAYOHUH MOA AATHOP-
MoOH) (puc. 3).

TunuaHble BapyUaluu CKOPOCTU COCTaBASIOT
antrb 0,02 KM/C, 9TO He TPEBOCXOAUT ITOTPeT-
HOCTH U3MepeHus IlapaMmeTpa.

OAHAKO B MOAEASIX PA3AUYHEBIX aBTOPOB U B
NIPUPOAHBIX YCAOBUSAX MOI'YT OKa3aTbCs Apyrue
COCTaBbI M@HTUUHBIX IIOPOA, YaCTh BEPXHEN MaH-
THU IPeACTaBAsIeT COOOM 30HBI MeTacoOMaTHyYecC-
KUX M3MeHeHU!N, KOTOpble 3aMeTHO OTANYAIOTCS
OT TUIWYHBIX TOPOA. [ToaTOMYy ecTh CMBICA pac-
CMOTPETh MOAEAbHBIEe U PeTMOHaAbHBIE COCTa-
BBl MAHTUH C TOYKY 3PEHUS BAUSHUS UX Bapua-
IMH Ha U3MEeHEeHUs CKOPOCTHU IIPOAOABHBIX BOAH.

Onenka Bapuanuii ¥, ¥ MAOTHOCTH (O) BbI-
IIOAHEHAa B COOTBETCTBUM C 3aKOHOM bepua
[CnpaBoyHUK ..., 1969] (0=0,15A + 0,43VP -3/4,
rae A — CpepHHMU aTOMHBIA BeC), KOTOPBIM HeE

Taoawuna 1. Pacnpeperenne Temneparyp (7) u V, B BepxHeil MaHTHH
HEaKTUBHU3UPOBAaHHON AOKEMOPHUNCKON NAAaT(OpMbI

H, kM T, °C Vr, H, kM T, °C Vb, H, kM T, °C Vb,
KM/ C KM/ C KM/ C

25 370 8,08 150 1220 8,37 300 1820 8,58
50 520 8,17 200 1450 8,44 350 1920 8,65
100 930 8,29 250 1660 8,51 400 2000 8,71
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Puc. 3. 3HaueHUsT CKOPOCTU PACIpPOCTPAHEHUS ITPOAOABHBIX BOAH U IMAOTHOCTHU MaHTUHUHBIX ITOPOA Pa3HO-

ro cocTtasa [Sobolev et al.,
THUBHOM MaHTHUMU.

IIpeAyCMaTpHUBaeT 3aMeTHBIX OTKAOHEHUY OT TH-
NUYHOU MUHEPAAOTHU (CPEAHEro MOASPHOTO
o0beMa) MOpPOA MAHTHUM U YUYUTHIBAET TOABKO
Bapuanuu A. B sTtom caydae AV, cocraBaser
0,236 AA kMm/c, a Ao — 0,084AA r/cm®. Ecau
UMeTb B BUAY M3MEHEHUsI MUHEePAaAOTuH B 3Ha-
UUTEABHBIX (MOLIHOCTBIO B AECSATKM KM) UHTEP-
Banax TAyOWH, KOTOpBIE MOTYT CO3AATh aHOMa-
AMH V,, AOCTOBEDPHO BBIAGASIEMBIC Ha CKOPOCT-
HBIX pa3pes3ax, TO peyb MOXKET HUATH, IIPEKAE
BCero, 00 9KAOTUTaX U I'PAHATOBHIX MMPOKCEHU-
Tax (cM. HuXe). OneHKa BO3MOKHOU CKOPOCT-
HOM aHOMAAWM AAS TAKOTO CAydYasl CAeAaHa C
HUCIIOAB30BaHWeM 3akoHa bopHa — Kapmana nipu
IPAKTUYeCKU HEM3MEHHOM XUMUYECKOM COCTa-
Be MAaHTUWHOM MOPOAKL (1 A): V, =r (SA)’°, tae r
— CpeAHee MeKaTOMHOE PacCTOsIHUE, S — CpeA-
HSIsI DHEPrus CBSI3W MOHOB. 1o mMeronumMcs paH-
HBIM [[TeTpodusuka ..., 1992; CipaBouHUK ..., 1969
u Ap.| sHavenus r /r u S /S (MHACKCHI 3 U 11 —
9KAOTUT U MEPUAOTUT) cocTaBAsoT 0,985 u 1,15—
1,18 cOOTBETCTBEHHO; Vp3 / VpH =1,056 + 1,070.
3aMeHa TUIIWYHBIX MUHEPAAOB MaHTUHHEBIX IIO-
POA CMecChlo IrpaHaTa U IHPOKCeHa MOJKET IIPH-
BECTH K YBEAWYEHUIO CKOPOCTH IIPOAOABHBIX BOAH
Ha 0,4—0,6 KM/ c. DKCIIepUMeHTaAbHbIE AQHHBIE
[Carlson et al., 2005] Tak>)Ke 0OHAPY>KUBAIOT OT-
AWYMs V, B OKAOTUTE OT 3HAYEHUH B IINHUHEAe-
BOM M I'PaHaTOBOM IIepHUAOTHUTe Ha ypoBHe 0,5—
0,6 xm/c. [TpakTUUecku (3aMeHa MOPOA eABa AW
IIOAHAsI) MOJKHO OJKHAATH aHOMaAWM CKOPOCTH
IIPOAOABHEIX BOAH B IlepBEIe 0,1 kMm/c.
CpaBHUM MOAEAHU, UCIOAb3yeMEle Pa3HEIMU
aBTOpaMU, U CPepHHe COCTaBEHL IOPOA MaHTUM B
CMBICAE BAMSIHUS Ha OTAMYMS CKOPOCTHU Pacipo-
CTPaHeHUs CeMCMUYECKUX BOAH ¥ IAOTHOCTHU OT
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1996] u rucrorpaMMa M3MEeHUUBOCTU CKOPOCTU. POMOBI — AaHHBIE AAST IPUMU-

npuHaTOU MoAeAu [['paues, 1989; Kapuk u aAp.,
1990; Kucenaes u Ap., 2004; Punrsyp, 1981; Carl-
son et al., 2005; Hawkesworth, 1990; James et

1., 2003; Maaloe, Aoki, 1977; Salters, Stracke,
2003; Walter, 1998 u aAp.]. B Taba. 2—4 nopu-
BEAEHBI COAEPIKaHUSI OKCUAOB, OKPYTA€HHBIE AO
0,5 %, nCIOAB30BAHLI AQHHBIE O COCTaBaxX, M3Be-
CTHBIX He MeHee ueM Ha 95 %.

OueBUAHO, UTO pacUeTHLIE CKOPOCTH PacIpo-
CTpaHeHI/IH HpOAO]\bHLIX CeI\/'ICMI/I‘{eCKI/IX BOAH AN
BCEX MOAEAEN, IIPUBEAEHHBIX B TaOA. 2, OyAyT
COBTIAAATH B ITPEAEAax MOTPEITHOCTHA 3KCIepH-

MEHTAABLHOTO ONpeAeAeHus V, (CM. HUXe) — A0
0,05 kM/c Ipy coBIIapeHUH MUHeparoruu u PT-
YCAOBUH.

V3ydeHmne cOrAnacoBaHMUSI XUMUUECKUX COCTa-
BOB IIOPOA MAHTUU C IIPUHATBEIM B MOAEAUW dBTO-
pa ¢ TOYKH 3peHusi POPMUPOBAHUS OTAUYUH V),
MO>XXHO IIPOAOAKUTH B KOHKPETHBIX PEervoHax
KOHTHMHEHTOB 1 OKEAHOB, 'Ae€ MarMaMu BbIHeCe-
HBI KCEHOAUTHI MAHTUWHBIX ITIOPOA,. Pa3MelieHue
IIYHKTOB OTOOPA KCEHOAUTOB IIOKA3aHO Ha PHC. 4.
Ha COX B HEKOTOPBIX CAyYasgX AAS OLLEHKH CO-
CTaBa IMOPOA MAHTHUM HCIIOAB30BaAacCh WX CIIO-
cobHOCTh npon3BoauTs MORB.

WN3BectHo [['opamenko, Ycenko, 2007; Yxa-
HOB ¥ Ap., 1988 1 Ap.], 9TO B KOHTUHEHTAABHOM
MAHTHHX BCTPEYAIOTCA AOBOABHO MOIITHBIE THTEP-
BaABI TAYOHUH, B KOTOPBIX PACHPOCTPAHEHEl Me-
TaCOMaTHU3UPOBAHHBIE 00Pa30BaHMUs, PACKPHUCTaA-
AV30OBAHHEIE BBITIAABKHU U IIP. ITo mHOTUM Imapa-
MeTpaM (TeMIlepaType COAUAYCA, PAAMOTEeHHOU
TENAOTeHEePAIlNY, COAEP KaHUIO HEKOT€PEHTHBIX
9AEMEHTOB U Ap.) OHU PE3KO OTAMYAIOTCS OT OC-
TAaABHOTO BellleCTBa MAHTHH. HapﬂAy C TUIINY-
HBIMU MaHTUUHBIMU IIOPOAAMM 3TH 00Opa3oBa-
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Puc. 4. Pa3melnieHne NyHKTOB OTOOPa MAHTUMHEBIX KCe-
HOAUTOB, COCTaB KOTOPHIX MCIIOAB30BaH B TabA. 3, 4.

HUS NIpepCTaBAeHBI B TabA. 3. B MaHTuu okea-
HOB MHOTYE aBTOPHI BEIAGASTIOT, TI0 KpaHe! Me-
pe, Tp¥ MHTEPBaAa TAYOMH C Pa3AUYHBIM COCTa-
BoM 1mopop [Coltorti et al., 2004]. Onu TarkxKe
IPEACTAaBAEHEI B TaOA. 4.

OueBUAHO COTAACOBaHNE CKOPOCTHU PacIpo-
CTpPaHEeHUsI TPOAOABHBEIX BOAH B IIOPOAAX BepX-
Hel MaHTHUM BCeX PaCCMOTPEHHBIX PErmOHOB C
IIPUHATHIM B UCIIOAB3YEMOM MOAEAU AAS OTOBO-
PEHHBIX BhIIIe YCAOBUM. CpepHAS BEAWYMHA OT-
KAOHEHUSI CKOPOCTEN OT MOAEABHOM COCTaBASIET
0,01—0,02 xm/c.

PacueTHbIE CKOPOCTHBIE MOAEAY aKTUBHBIX
pernoHoB. COrracHO MPEACTaBACHUSIM Pa3BUBa-
€MOM aBTOPOM aABEKIIMOHHO-ITIOAMMOP(HOM I'ii-
IIOTe3bl TAYOUMHHBIX IIPOIIECCOB B TEKTOHOCe-
p€e, TEIAOBBIE aHOMAaAWY, BO3HUKATOIIHE IIPU pa3-
AMYHBIX BUAAX aKTUBU3AIMU, UMEIOT 3HaUUMBbIe
BEAWYUHEI (CO3AQIOT 3aMeTHBIe CKOPOCTHEBIE BO3-
MYII€HUS) B PETHOHAX AABIIUMCKUX U ITOCTAAB-
nuiickux npoijeccoB [[opauenko, 2007 u ap.].
AAST HUX ¥ IOCTPOEHBI TENAOBBIE I CKOPOCTHEIE
MOAEAN, IpeACTaBAeHHbIe HiKe. HeoOxoaMO OT-
METHUTH CYIIeCTBEHHOE Pa3Andye B AOCTOBEPHO-
CTH MEKAY MOAEASIMU AT KOHTUHEHTAABHBIX U
OKeaHUUYeCKUX PeruoHoB. B nepBoM caydae reo-
Aormyeckast mHGpopMaIusa 0 COOBITUSAX B IIPUIIO-
BEPXHOCTHOU 30He, COOTBETCTBYIOIINUX TOMY UAU
WHOMY THIIy 3HAOTE€HHOro pe’xuma [Beaoycos,
1975; 1978], AOBOABHO ITOAHA ¥ Pa3HOCTOPOHHS.
Bo BTOpOM — mpeacTaBA€HA OTPHIBOYHBIMU AQH-
HBIMH O MarMaTu3Me W CeANMEeHTAlluy B AyY-
IIIeM CAydae IIOCAEAHUX AECSITKOB MAH A€T. DTO
AEAaeT HEBO3MOSKHBIM IIOCTPOEHME TEOAOTHYEeC-
KU KOHTPOAUPYEMBIX CXeM rAyOMHHBIX IIpoliec-
COB (MOAEAel TENAOMACCONEePEHOoCa, pe3yAbTa-
TUBHBIX paclpeAeAeHUN TeMIlepaTyp, CKOPOCTH
pacnpocTpaHeHUs ceicMuuecKux BoAH). Ha oc-
HOBAHUU HETIOAHBIX AQHHBIX aBTOPOM PacCMOT-
PeHBl pa3Hble BapUaHThI TeIAOMaccollepeHoca
B OKeaHMuecKux KoTroBrHax u COX [Topapuen-
Ko, 1998; 2007]. Huke nmpuBepeHBI MOAEAH, 11O
TEIAOBBEIM 3(peKkTam OAn3KHMe K DOoree paHHe-
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My u3 Hux. CKOopee BCEro 3To He eAMHCTBEHHO
BO3MOJKHasI cXeMa TellAoOMaccollepeHoca B TeK-
TOoHOC(hepe OKeaHOB, IIPU ITOSIBAEHNY HOBBIX I'e0-
AOTMYECKUX AQHHBIX OHA MOXKeT OBITh AOIIOAHE-
Ha MAM IIepecMOoTpeHa.

[MocTpoeHHBIEe TENAOBBIE MOAEAM B 3HAUU-
TEABHOM HHTepBaAe TAYyOWH MOI'YT OBITh COIIO-
CTaBAEHBI C AQHHBIMU TeoTepMoMeTpoB. Mme-
IOTCSI B BUAY CBepeHUs o0 PT-ycAoBHAX 0Opaso-
BaHUSI KCEHOAWTOB, BBIHECEHHBIX B IIpoOIlecce
KUMOEPAUTOBOTO MAU LIEAOUYHO-0a3aAbTOMAHO-
ro marmatm3Ma. OHM TOCTYNAIOT C TAYOWH A0
200—250 kM, HO B OOABIIMHCTBE PETMOHOB TAY-
OMHBI 04aroB MHOTO MeHbIlle. BaXkKHO, OAHAKO,
YTO MMEHHO Hap OYaraM{ MarMbl U B UX IIpPepe-
AaX paclioAararoTCsl caMble 3HAYUTEALHBIE IIO-
AOKUTEAbHBIE TeMIIepaTypHble aHOMaAWU (WC-
KAIOUeHVe — KUMOEepPAUTOBBINM MarMaTu3M), Ko-
Topble corracHo AIIlT comps>kKeHBI C HaXOAS-
IIUMUCS TAYO)Ke OTpHullaTeAbHBEIMU [['opauen-
Ko, 1998; 2007]. TenAoBBIe MOAEAU PETHOHOB C
OAHWM THUIIOM JHAOTEHHOTO PEKMMa HECKOAb-
KO pasAMyYaloTCsl B CBSI3U C BapUalusMU BO3pa-
CTa Mpollecca, pa3MepaMu TEepPPUTOPHUU, OXBa-
YeHHOM aKTMBU3aIlUeW, PapAMOTEHHOMN TeIAoTe-
Hepaluel IopoA KOPHL ¥ BepXHeW MaHTUH, NHO-
rAd CO CXeMOM IlepeMeleHUsT aCTEHOAUTOB. [1o-
3TOMY AAS CPAaBHEHHUSI C AQHHBIMH T'eOTEpMO-
METPOB AyYIlle MCIOAB30BATh TEIAOBBEIE MOAE-
AU AASL DPETMOHOB, TA€ OHM OBIAM U3y4YeHHl. VHo-
TA@ 3TO He Te PEeTUOHBI, AAS KOTOPHIX IOCTPO-
€HBI DKCIIepUMeHTaAbHBIE CKOPOCTHBIE MOAEAH
BepxHel MaHTUU. B wacTHOCTH, HeT uHMOpMa-
num 1o reorepmoMmerpaM B OK. B kauecTBe 3a-
MeHBI AQHHBIX 10 KOTAOBHUHAM OTKPBITOTO OKea-
Ha MCIIOAB30BaHBI CBeAeHUs 110 PT-yCAOBUSIM 00-
pa3oBaHUsl KCEHOAUTOB, BEIHECEHHBIX B OKpa-
UHHBIX KOTAOBUHaX. C Touku 3penus Al Takaa
3aMeHa BIIOAHE AOITYCTHMA, TaK KaK TAyOMHHEBIEe
IIpoIecChl OAMHAKOBBI UAM OUYeHb OAM3KU. Mar-
MmaTuyeckuu ovar nop COX pacmoaaraeTcs He-
IIOCPEACTBEHHO y ITOAOIUIBHI KOPBI, MAHTUWHEBIE
KCEHOAUTHI BEIHECEHBI TOABKO M3 OTPaHU4YeHHO-
ro MHTEpPBaAa TAYOMH M IIPAKTUYECKH He MOTYT
XapaKTepU30BaTh CKOABKO-HUOYAL 3HAUUTEABHYIO
4acCThb TENAOBOM MOAEAU. Pe3yabTaTel CpaBHe-
HUS ITIOKa3aHbl Ha PUC. d.

AanHble AT YRpauHcKoro miuTa (YLL) u co-
CEeACTBYIOIIEero ¢ HUM [IpuUmsATCKOrO Bara WA-
AFOCTPUPYIOT PA3HUILY B TEIIAOBBIX MOAEASIX IIAQT-
(OpPMEHHBIX PETMOHOB C HOPMAABHOU W ITOHU-
JKeHHOM papMOTeHHOU TellAoTeHepalieil B Kope
u MaHTnu ['oppuenko, 2007].

CpeaHee OTKAOHEHHE DKCIEPUMEHTAABHBIX
AQHHBIX OT pacyeTHBIX cocTaBAsieT okoao 100 °C.
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Taodoarunga 2. XUuMHYECKUN COCTaB MOAEAEN MAaHTUWHBIX IIOPOA

Oxcra Copeprxanue, %
1 2 4 5 6 7
SiO, 43 45 45,5 45 44,5 45 45
FeO + Fe,O3 8 8,5 8 8 8 8
MgO 41,5 37 38 39 37 38
Al,O4 3 4,5 3,5 3,5 4 4
CaO 2 3,5 3 3,5 3,5 3,5
S 97,5 98,5 98,5 97,5 98,5 97,5 98,5
AnoOMaAUU (pU3UIECKUX CBOUCTB
A 21,45 21,47 21,55 21,47 21,49 21,52 21,51
AA — 0,02 0,02 0,04 0,07 0,05
AVp, kM/C — 0 —0,02 0 —0,01 —0,02 —0,01
Ao, t/cv® — —0,002 0,008 —0,002 0,003 0,006 0,004
Oxcr Copeprkanue, %
8 9 11 12 13 14
SiO, 45 45 44 43,5 43,5 44,5
FeO + Fe,O3 8 6,5 8,5 8 8 8,5
MgO 43 45 41,5 42 41,5 41,5 45
Al,O3 2 1 2 2,5 2 1
CaO 2 1 2 2 2 0,5
5 100 97,5 98,5 97,5 97 99,5
AnoMarnu (pU3UIECKUX CBOUCTB
A 21,37 21,31 21,39 21,45 21,40 21,39 21,37
AA —0,08 —0,14 —0,06 0 —0,05 —0,06 —0,08
AVp, kM/C 0,02 0,03 0,01 0 0,01 0,01 0,02
Ao, t/cv® —0,006 | —0,011 —0,005 0 —0,004 | —0,005 | —0,007

Ero MOXHO OOBSICHUTL MPAKTUYECKU OAHUMU
9KCIIEPUMEHTAABHBIMU OTPENTHOCTAMU. Ouini-
Ka B OIIpeAEA€HUU TAYOMHBI 3aXBaTa KCEHOAU-
Ta cocraBasteT 10—15 kM [Bryant et al., 2006 u
AP-], IpU MMeIoNIUXCSI BeAUYMHaX reoTepMudec-
KOTO TPaAMEeHTa 3TO MPUBOAUT K OTKAOHEHUIO
no temuneparype Ha 90—130 °C. Kpome Toro,
pas3HuIlla MeXAYy TeMIIepaTypaMHy, OlIpeAEeAeHHbI-
MU C ITOMOIIBIO Pa3HBIX METOAUK, COCTaBASIET OT
HECKOABKHX AecsATKOB A0 100—110 °C [Aoycon
u Ap., 1997 Simon et al., 2008 u ap.]. B npeae-
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AAQX Ka*XAOTO poOs TOYEK Ha PUC. 5 HA OAHOU
TAyOWHEe BCTPEeYaroTCsI 3HaUYeHUsT TEMIIEPATyP 10
reoTepMoOMeTpaM, pasAMYaoNIecss Ha MHOTHE
AECSITKH WAM Aa’ke COTHU rpapycoB. B Takumx
YCAOBUSX KOHTPOAbL PaCYeTHBLIX TEIIAOBLIX MO-
AeAed Ha AOCTHUTHYTOM YPOBHE COBEpIIEHCTBa
9KCIIEPUMEHTAABHBIX AQHHBIX MOJKHO ITPU3HATH
YAOBAETBOPUTEABHBIM, HO OH He TapaHTHUPYeT
norpentHocTu B MopaeAn MeHee 100 °C. BmecTe ¢
VIIOMSHYTOM BEIIIE IIOTPEITHOCTHIO, CBI3aHHON
C BO3MOJKHBIMU BapUallUsIMU XUMUYECKOTO CO-
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OkoHuaHue maoba. 2

Oxcua Copeprxanue, %
15 16 17 18 19 20 21
SiO, 45 44,5 45,5 44,5 44 45 43,5
FeO + Fe,O3 75 8 6,5 8 8 8 7.5
MgO 44 42 45,5 42,5 40,5 41,5 44
Al,O3 1,5 2,5 1 2 3 2,5 1,5
CaO 1,5 2,5 1 2 3 2 2
Cr,03 — — 0,5 0,5 0,5 — —
S 99,5 99,5 99 99,5 99 99 98,5
AnoMarnu (pu3ndecKUx CBOUCTB
A 21,30 21,46 21,33 21,42 21,50 21,38 21,32
AA —0,15 0,01 —0,12 —0,03 0,05 —0,07 —0,13
AVp, kM/C 0,03 0 0,03 0,01 —0,01 0,02 0,03
Ao, t/cv? —0,013 0 —0,010 | —0,002 0,004 —0,06 —0,010
Oxcua Copeprxkanue, %
22 23 24 25 26 27 28
SiO, 44 40,5 46 45 45,5 45 44
FeO + Fe 04 8 8,5 75 8 8 8 7.5
MgO 42,5 46,5 38 38 37 39,5 43
Al O3 2 1 4 4,5 4,5 3,5 2
CaO 2 0,5 3 3,5 3,5 3 2,5
Cr,03 — — 0,5 0,5 0,5 0,5 —
S 98,5 97 99 99,5 99 99,5 99
AnOMaAUU (PU3UIECKUX CBOUCTB
A 21,39 21,34 21,61 21,54 21,54 21,49 21,35
AA —0,06 —0,11 0,15 0,09 0,09 0,04 —0,1
AVp, kM/C 0,01 0,03 —0,03 —0,02 —0,02 —0,01 0,02
Ao, v/em? —0,05 —0,009 0,012 0,007 0,007 0,003 —0,008

Ipumeuanusa. Mopean: 1 — npuHATasa B AQHHOU paboTe, 2 — pepTUABHAd MaHTUs, 3 — IUPOAUT, 4, 5 — co-
CTaB IOPOA MAHTUU, BEIOPAHHBIX A OKCIIEPUMEHTOB 110 IIAABACHUIO, 0, 7 — AENAETUPOBAHHASA MAaHTHH, 8 —
antocepHas MaHTHd, 9—11 — KOHTHHEHTaAbHasd MaHTHUSA, 12 — MaHTHS KOHTMHEHTOB U OKeaHoB, 13, 14 —
MaHTUSA OKeaHa, 15 — MaHTUSA KOHTUHEHTAABHOU IAATOPMBI, 16 — MaHTHA KOHTUHEHTa BHe IAAT(OPMEL,
17—19 — MaHTUU apXes, IPOTepo30s U (PaHepo30sd COOTBETCTBEHHO, 20—23 — coCTaBbl HEKOTOPHIX IIOPOA,
HUCIIOAB30BAHHBIX IIPU MOAEAUPOBAHUY MAaHTUHU (20 — AepLoAUT, 21 — rapuOypruT, 22 — NepUupOTUT, 23 — AY-
HUT), 24—28 — TPUMUTUBHASA MaHTUsI. AA — OTAWYME A OT IPUHSITOU MOAEAU.

CTaBa IMOPOA, MOKHO OKMAATH OIIMOKYU pacueTa B cayuasix, Korpa IIpeAlloAararoch CpaBHe-
V, me menee 0,05—0,06 km/c. TenmnoBeIe M CO- HHE C PACIPEACACHHEM CKOPOCTEH B HECKOAB-
OTBETCTBYIOIIINIe UM CKOPOCTHEIE MOAEAU AASI pe-  KHUX perMoHax C 3aMeTHO Pa3sAUYHBIMU TEIAO-
THMOHOB C PA3HBEIMU TUINIAMU DHAOTE€HHOI'O PEJKU-  BBIMU MOAEASIMU (3TO OTHOCHAOCH K 3MA, AT,
Ma IIpUBEAEeHBI Ha puc. 6. OK), oTBeudaroliye UM pacdyeTHBIE paclipejpene-
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Puc. 5. TennaoBble MOAEAY M A@HHBIE reOTepMOMETPOB (a)[AlienkoB u Ap., 2001; F'reboBUIIKUM U AD.,
2001; 2003; AoycoH u Ap., 1997, Mepapuc u Ap., 2000; Texkrornocdepa ..., 1992; Yxanos u Ap., 1988;
®ponosa u Ap., 1989; Lieimban, 2003; Lisimban 1 Ap., 1996; Bryant et al., 2006; Coltortri et al., 1999;
Jones et. al., 2000; Sobolev et al., 1996 u Ap.] (AMHUU — pacyeTHBIe TeMIepaTypbl, TOYKU —

9KCIIepUMEHTaAbHbIE); TUCTOIpaMMa Pa3AUYUM pacyeTHBIX U JKCIepPUMEHTAAbHBIX AQHHBIX (0).

Hust V, ocpepHsiauck. Mopeab aast OZK He tipu-
BeAEeHa, TaK Kak coraacHo ATl oHa Mo>KeT OKa-
3aThCSI AOBOABHO M3MEHUYMBOIN B 3aBUCUMOCTHU
OT 'eOAOTHYECKOM UCTOPHUY KOHTAKTUPYIOIINX II0
>KeA00y perrnoHoB. XOTs He UCKAIOYEHO, YTO 3TO

8,0 84 Vi, kM/C 400 1200

BCerpa OyAyT aAbIIUMCKUE Te€OCUHKAWMHAAN U MO-
AOABIe KOTAOBUHBI, ICHOCTH B 3TOM BOIIPOCE II0-
SIBUTCS ITIOCAe OOAee AETAaAbHOI'O U3yUeHUs BO3-
pacTa TeOCMHKAWHAABHBIX ITPOIECCOB Ha BOC-
TOYHOM OOpaMAeHuU THUXOoro okeaHa.
HNcnoab3yeMble 3KcIepu -
MeHTaAbHble AaHHBIEe. Ha Tep-
2000 T, °C PUTOpUU ceBepHOU EBpasum or-
paboTaHa YHUKaAbHAs CHUCTeEMa
npodunett 'C3, BAOAL KOTOPBIX
B IIOCAEAHHE TOABI II0 €AWHOM
METOAMKE IIOCTPOEHBI AByMEPHEIE
CKOPOCTHBIE pa3peshl, Ha HEKO-
TOPBIX TPOPUAIX — AO TTOAOUIBLI
BepxHel MaHTHUH [Pavlenkova G.A,,
Pavlenkova N.I., 2006]. 9T pAaH-
HBIE, AOIIOAHEHHbIe CKOPOCTHOM
mopeabio H. WM. TlaBAeHKOBOM
BAOABL mpoduast DeHHOAOPA HaA
BaatuiickoM murte [KapakuH u

Puc. 6. TemmaoBbIe U CKOPOCTHBIE MOAEAU BepxHei Mautuu: ! — AIT,  AP., 2003], HCIOAB30BaHBI HUKE
2 — 3MA, 3 — AT, 4 — AP, 5 — COX, 6 — OK. B KaueCcTBe OCHOBHOI'O 3KCIIePHU-
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Taoaunmnga 3. XumMmuueckue COCTaBbl IMOPOA MAaHTHM HEKOTOPBIX PErmoHOB KOHTUHEHTOB
[Ap3amaciieB u Ap., 2001; IT'paues, 1989; AoycoH u Ap., 1997; TekroHocdepa ..., 1992; YxaHoB u Ap.,
1988; Arai et al., 2004; Carlson et al., 2004; 2005; Dessai et al., 2004; Franz et al., 2002; Grégoire
et al.,, 2009; McBride et al., 1996; Rivalenti et al., 2000; Sterna et al., 1999; Xui et al., 1998 u Ap.]

Copeprkanue, %
Oxrcup,
1 2 3 4 5 6 7 8 9
SiO, 44 42 43,5 44 42,5 45 45 44 43
FeO + Fe,O3 9 8,5 8 8 8 8,5 8,5 8 8,5
MgO 40,5 40,5 42 42,5 41,5 39 40 44 41
Al,O3 2,5 3,5 2 2 3 3,5 3 1 2
CaO 2,5 3 2 2 2 3 3 1 2
5 98,5 97,5 97,5 98,5 97 99 99,5 98 96,5
AnoMarnu (pu3ndecKUxX CBOUCTB
A 21,56 21,54 21,39 21,39 21,45 21,51 21,51 21,39 21,48
AA 0,11 0,09 —0,06 —0,06 0 0,06 0,06 —0,06 0,03
AVp, kM/C —0,02 —0,02 0,01 —0,01 0 —0,02 —0,02 0,01 —0,01
Ao, /e 0,009 0,008 —0,005 | —0,005 0 0,005 0,005 —0,005 [ 0,002
Okcna Copeprxanue, %
10 11 12 13 14 15 16 17 18
SiO, 44,5 43 43,5 43 44 42,5 44 45 43,5
FeO + Fe,O3 9 8,5 8,5 9 8,5 8 7.5 7.5 8
MgO 42 40 45 43,5 41 41,5 44 44 43,5
Al,O3 2,5 3 1 1 2,5 1,5 1 1,5 1,5
CaO 2 2,5 1 3,5 3 1 2 1,5 1,5
5 100 97 99 100 99 94,5 98,5 99,5 98
AnoMarnu (pu3udeCcKUX CBOUCTB
A 21,40 21,51 21,35 21,60 21,31 21,35 21,30 21,30 21,35
AA —0,05 0,06 —0,10 0,15 —0,14 —0,10 —0,15 —0,15 —0,10
AVp, kM/C 0,01 —0,02 0,02 —0,03 0,03 0,02 0,03 0,03 0,02
Ao, /e —0,004 | 0,005 —0,008 | 0,012 —-0,011 [ —0,008 | —0,012 [ —0,013 | —0,008
Okcna Copeprxanue, %
19 20 21 22 23 24 25 — —
SiO, 43 42,5 42,5 43,5 43 45 43 — —
FeO + Fe,O3 9 8 75 8 7 8,5 8,5 — —
MgO 44,5 43,5 41 45 35 37 42 — —
Al,O3 1 1,5 1,5 1 7 4,5 2 — —
CaO 1 1 2 1 4,5 3,5 2 — —
5 98,5 96,5 94,5 98,5 96,5 98,5 97,5 — —
AnoMarnu (pu3udeCcKUX CBOUCTB
A 21,43 21,34 21,36 21,29 21,49 21,47 21,47 — —
AA 0,02 —0,11 —0,09 —0,16 0,04 0,02 0,02 — —
AVp, kM/C 0 0,02 0,02 0,03 —0,01 —0,01 0 — —
Ao, /e —0,002 | —0,009 | —0,007 | —0,013 | 0,003 0,002 0,002 — —

ITpumeuanus. Pernonel: 1 — Baatunickuit mut, 2 — BocTouHo-EBponelickasg naaTdopma, 3 — repruHUABL
3anapHol u LlenTpaabHol EBponsl, 4 — llnunbepren, 5 — Cubupckad naatrgopma, 6 — Taub-lllans, 7 —
[Mpumopbe, 8 — KamuaTka, 9 — Apasuiickuii mut, 10 — Cuno-Koperticku#t mut, 11 — HOxxHO0-Kurtaiickaa
nmaaTdopma, 12 — Ouannnunsl, 13 — Hoas I'BuHes, 14 — roro-BocTtouHas ABcTpaaus, 15 — Hamubus, 16 —
Kaansaanp, 17 — FOxxnasa Adpuka, 18 — CeBepHaga Adpuka, 19 — Tanzanug, 20 — Kanapcku#t mur, 21 —
Ckaauctele ropel, 22 — Coeppa-HeBapa, 23 — Puo-I'panpe, 24 — 1or FO>xHO-AMepUKaHCKOU NIAATOPMEI,
25 — I'BUaHCKUU LIUT.
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Taoaumma 4.

XuMHU4YeCcKre COCTaBbI IIOPOA MAHTHUM HEKOTOPBIX PErnOHOB OKEdHOB

[Coltorti et al., 2004; Rivalenti et al., 2000; Simon et al., 2008 u Ap.]

Oxcua Copeprxkanue, %
1 2 3 4 5 6 7 8
SiO, 46,5 45 43,5 42,5 44,5 45 45,5 43,5
FeO + Fe,O4 9 8,5 10 10,5 9 8,5 8 9,5
MgO 39,5 42,5 44,5 43 43 42 42 44
Al,O4 2,5 2,5 1 1,5 1,5 2,5 2 1
CaO 1,5 1,5 0,5 2 1 2 1,5 0,5
S 99 100 99,5 99,5 99 100 99 98,5
Anomannu (hU3UYECKUX CBOMCTB
A 21,46 21,39 21,52 21,52 21,42 21,43 21,56 21,50
AA 0,01 —0,06 0,07 0,07 —0,03 —0,02 0,11 0,05
AVp, KM/ C 0 0,01 —0,01 —0,01 0,01 0 —0,02 —0,01
Ao, /e’ 0,001 —0,005 0,006 0,006 —0,002 [ —0,002 0,009 0,004
Oxcra Copeprxkanue, %
9 10 11 12 13 14 15 —
SiO, 44 45 45 44,5 44 43 44 —
FeO + Fe 04 8,5 8,5 9 8 8,5 8,5 9 —
MgO 42 42,5 42,5 44,5 46 42 42 —
Al,O4 1,5 2 2 1 0,5 2 2 —
CaO 2 1,5 1,5 1 1 2 1,5 —
5 98 99,5 100 99 100 97,5 98,5 —
AnoOMaAUM (PU3UIECKUX CBOUCTB
A 21,45 21,40 21,45 21,35 21,35 21,47 21,48 —
AA 0 —0,05 0 —0,10 —0,10 0,02 0,03 —
AVp, kM/C 0 0,01 0 0,02 0,02 0 —0,01 —
Ao, /e’ 0 —0,004 0 —0,008 | —0,008 0,002 0,002 —

Ipumeuanusn. Okeanndeckue xpeOTH: 1 — AMeprUKaHO-AHTapKTUUYeCKUM, 2 — LleHTparbHBIN IHAMUCKIH,
3 — Hacka, 4 — BocTtouHo-Tuxookeanckult, 5 — CpepAuHHO-ATAGHTUYECKUM, 6 — THXO0OKeaHCKO-AHTapKTHU-
yeckui, 7 — 3anapHo-Uuputickuii, 8§ — Kokoc. OcTpoBa: 9 — Kabo Bepae, 10 — I'aatiu, 11 — TauTty, 12 —
Keprenen, 13 — Kanapckue, 14 — ®epranpo Ae Hoposa, xeno06: 15 — SnoHcKui.

MeHTaAbHOro Matepuana apag AT u 3MA. TIpo-
duAM pacnoaararoTcs Ha baaTuiickom miuTe, B
CeBEPHOM U BOCTOYHOU YacTax Bocrouno-EBpo-
netickoy naaTgopmel (BETT), mepecekaioT Ypa-
AO-MOHTOABCKUM CKAAAUATHIM TTosic u Cubup-
ckyto naargopmy (CIT).

AOIIOAHUTEABHO IIPUBAEUEHBI CBEACHUS O ABY-
MEPHBIX CKOPOCTHBIX Pa3pe3ax BepXHer MaHTUU
ceBepHOM EBpasum A0 TAyOHMHEI OKOAO 150 KM,
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TMIOCTPOEHHBIX 110 MPUHIIUIIUAABRHO MHOU METO-
AUKE BAOAB OTHOCUTEABHO KOPOTKMX TPAaHCEK-
TOB II0 CEBEpHOMY lIeAabdy HepHOTO MOpS, AU-
HugaM Bpanua — HOxHO-YKpaunckaga ADC, By-
xapecT — YepHOOBIAL [CoArory0, 1986; Xapu-
TOHOB U AP., 1993; 1995] u BAOABL HepHOTO MOpst
[Teodpusuueckue ..., 1996] (puc. 7).

AAS cpaBHEHUS C paCUYeTHBIMU 3HAUYEHUSIMU
V, NCIOAB30BAAMCH NPEUMYIECTBEHHO 3Hade-
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HUS CKOPOCTH PaCHPOCTPAHEHUS ITPOAOABHBIX
BOAH, YCTAHOBAEHHBIE Ha 'PAHUIAX PA3AEAOB B
BepXHel MaHTHUH, B MEHbBIIIeM KOAMYECTBE TyHK-
TOB — IIAQCTOBEIe 3HaueHUd. HekoTopas oleH-
Ka TIOTPEITHOCTH ONpeAeAeHus V, MoXeT ObITh
IIOAyYEeHa IIPU CPAaBHEHUM 3HAUYeHUU Ha OAHOU
IAyOUHe IO ABYM HIPO(MUASIM B TOUKe HX Ilepe-
cevenust. TunnyHas BeArunHa OF, COCTaBAseT
okoao 0,08 KM/c, 4TO yKasbIBaeT Ha IIOTpell-
HOCTb Ha Ka>XKAOM M3 CPaBHUBAEMBIX pa3pe3oB
Ha ypoBHe 0,05—0,06 kM/c. KoHeuHo, Takas
OIleHKa He YYUTHEIBaeT BCeX BO3MOKHBIX UCTOY-
HUKOB OIIMOOK (TO >Xe CAeAyeT CKas3aTb U 00
OIIeHKE TIOTPEITHOCTH PACYeTHON BEAUYUHEL V).
MO>KHO AHIIB AOIYCTUTH, YTO OUIMOKH OOOUX
METOAOB CPAaBHUMEI U 110 TIOPSIAKY COOTBETCTBY-
IOT Ha3BaHHBIM BeanuymHaM. Ha npoduare Pudr
[Pavlenkova G.A., Pavlenkova N.I., 2006], ne-
pecekaroieM batlikaa, B mHTepBare TAyouH 40—
100 kM OTAWMYHS CKOPOCTHU OT €e 3HAUYeHUU Ha
IepeceKaeMbIX IPOPUAIX OBIAY 3HAUUTEABHBI U
COXpaHsIAM 3HaK. AaHHBIE II0 HEMY He paccMaT-
PHBAaAUCE.

[MepeurcreHHBIE SKCIIEPUMEHTAABHBIE MOAE-
AU (KpOMe CKOPOCTHOTO pa3pes3a BAOAb pu@To-
BOU CTPYKTYyphl UepHOro MOps) UCIOAB30BAHBI
B KauyeCTBe XapaKTePUCTUKU BepXHEM MaHTUU
naatopm u 3MA. PacrioroskeHUe MOCAEAHUX
OIIPEAEASIAOCH IO KOMIIAEKCY T'€OAOTO-Te0(pr3U-
yecKux Ipu3HakoB [['opauenko, 2007; Gordienko,

2001 u Ap.], HO B IOAHOM BUAE ITOT BapUaHT
BEIgBAeHUSA 3MA peann30BaH TOABKO B IIpepe-
Aax YKpauwHBI U Ha baaTuiickom mure. B Apyrux
MecTaxX IIPHUIIAOCH HCIIOAB30BaTh OII€HOYHBIM
TTOAXOA;: HAXOASAIMMUCS B COCTOSIHUM COBPEMEH-
HOM aKTUBU3allUM B OCHOBHOM OBIAY IPU3HAHBI
TEepPUTOPUH, Ha KOTOPHIX TeIAOBOM OTOK (TTI)
(4acTO M3y4EHHBIN C HEAOCTATOUYHOM AETAABHOC-
TBIO U He MCIIPABA€HHBIN C YUeTOM IIPUIIOBEPX-
HOCTHBIX ToMex [['opaueHKo u Ap., 2006; Kapra
o, 1991 u aAp.]) mpeBbItiaeT 55 MBT/M2 YUuThHI-
BaACS TaKyKe (PAaKT WHTEHCUBHBIX TTOAHSITUAMN T10-
BEPXHOCTHU B IIOCAEAHUE MUAAMOHEI AeT (YpaA u
HeKoTOophle Tepputopuu Ha CII) 1 HeKoTOpBIE
APyTHe NPU3HAKU (B Y4ACTHOCTH, PACIpPOCTpaHe-
HIUe 30H THAPOXUMMNYECKON MHBEPCUM U HedTe-
ra30HOCHOCTB).

Kpome apaunbix mo BEIT u CI1, ucnoab3oBa-
HBEI OAHOMEpHBIE CKOPOCTHBIE pa3pe3bl Adpu-
kaHcKoM, CeBepo-AMEepUKAHCKOU, AHTapKTUYEC-
Kol maaTdopMm. OpAHOMEpPHBIE MOAEAU BepXHeM
ManTuu 3MA 1npeACTaBA€HBI AQHHBIMU 11O Tep-
putopuu 3amnapHo¥ EBpombl, Tae pacmpocTpa-
HEHBI IPENMYIIeCTBEeHHO aKTUBU3aI[UM dIIUTep-
IIWUHCKOU NAUTHL. PUdTH! (Kpome HepHOTO MOP4)
0XapaKTepPU30BaHbI ABYMEPHBIMU CKOPOCTHBIMU
paspe3amu LlenTparbHoro maccuBa DpaHInu.
Kpome TpexMepHOU MOAEAU TeOCUHKAUHAAU Bo-
crounor KamuaTku [["'onToBas, 'opamenko, 2000]
UCIIOAB30BAHBI OAHOMEPHBIE CKOPOCTHBIE MOAE-

120° 75°

150°

60° 30° 0°

Puc. 7. PazmeleHre MCIOAB30BaHHBLIX 9KCIIEPUMEHTAABHBIX CKOPOCTHBIX pa3pe3oB. AUHUU —
peruoHaAbHEBIE TeOTPaBepChl, TOUKM — MeCTa AOKaAbHBEIX MOpeAel. Ha Bpe3ke — AHTapKTHAQ.
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am Kapnar (ITannonumn), KaBkasa, Kypua, ABy-
MepHble — AHA (TOABKO BepxHss (Ao 100 Km)
4acTb pa3pesa Mantuu) [Pabdon, 1979; TekToHO-
ccepa ..., 1992; Wagner et al., 2004]. Oapromep-
Hble CKOPOCTHBIE pa3pe3bl MAaHTHUHM I10A JKEAO-
0aMu IpeACTaBAeHBI AAHHBIME ITo Kypuao-Kam-
YaTCKOMY U UHUAUNCKOMY >KeAo0aM (B IOCAEA-
HeM CAydae aAd HeGoapmux rayowH); COX —
MAQHHBIMHU 110 BocTouHO-THX00KeaHCKOMY ITOAHS-
THI0 1 CpepAuHHO-ATAQHTHYECKOMY XpeOTy (B IIO-
CAeAHEM CAydae TOABKO Ha r'AyonHe A0 80 kM),
OK — 0AHOMEPHBIMH CKOPOCTHBIMM pa3pe3aMu
AN ATaaHTHMUeCKOTo U Tuxoro okeaHoB [Beas-
eBckuM, 1981; ITaBaeHKoOBa u Ap., 1993; Afonso
et al.,, 2007, James et al., 2003; Kuge, Fukao,
2004; Zhao, Helmberger, 1993 u aAp.]. Ha xkouTH-
HeHTaX B HEKOTOPHBIX paroHax (Ha BEII, B 10xk-
HOM AdpuKe M Ap.) MOKHO MPOBECTU CpaBHEe-
HHe OAHOMEPHBIX MOAeAe], IOAYYeHHBIX Pa3HbI-
MM aBTOpaMu. PacxokpeHHWsT MeXAy HUMH Ha
OAHOUM TAyOWHE COCTaBASIIOT B CPeAHEeM OKOAO
0,1 xM/c, 9YTO OTBEUYaeT MOTPENTHOCTH Ka>KAOU
MopeAr oKoAo 0,07 kM/c. CKOpPOCTHasE MOAEAD
Boctrounoit KaMuaTku moCTpoeHa, BEpPOSTHO, C
MEHBIIIEN IIOTPENIHOCTBI0. AN MOAEAEU OKea-
HUYECKUX PErvoHOB IIOAODOHAS OlleHKa IoTpell-
HOCTHM IIOKA IIPAKTHYECKM HEBO3MOJKHQ, XOTS
COIIOCTaBA€HME AAST ABYX 3KCIIEPUMEHTAABHBIX
MOAEAeM KOTAOBUH IIPOBEAEHO, Pa3HUIa COCTaB-
AsieT B cpepreMm 0,1 km/c.

TakuMm o6pa3oM, HabOp PEeTUOHOB C Pa3AUY-
HBIMY 9HAOTEHHBIMH PEKMMaMU MOKHO CUMTATh
IIOAHBIM, IPOBOAMMOE COIOCTaBAEHUE — IPEA-
CTaBUTEABHBIM.

CpaBHeHUE pac4eTHBIX U HKCIIePUMEHTaAb-
HBIX AQHHBIX PAIlMOHAABHO IIPOBOAUTL IO OT-
AEABHBIM OAOKAM AQHHBIX, IOCKOABKY 3KCIIEPH-
MeHTaAABHBIM MaTepuar AOBOABHO Pa3HOPOAEH.
AAsd YIOMSHYTOHW BBIIIE CHUCTEMBI TPOMUAEN U
reO0TPaBePCOB Pe3YAbTATHl CPABHEHUS AN YCAO-
BUM IAATPOPMBI ¥ 30H MOAOAOU aKTHUBU3AIINU
IIPeACTaBAEHEL Ha puc. 8.

Andg aaTdopM IpeodAapaHUEe TTOAOSKUTEADL-
HBIX OTKAOHEHHUY 3KCIIEPUMEHTAABHBIX AQHHBIX
OT pacyeTHBIX MOXKeT OBITh CBSI3aHO C PacIpo-
CTpaHeHHeM Ha U3ydyaeMOMN TEePPUTOPUU Pano-
HOB C MNOHMW)XEHHOM TeIlAOTeHepaluel B IOpo-
AaX KOPHI U BepXHe¥ MaHTHUM U COOTBETCTBEHHO
MOBBIIIEHHBIMU (DOHOBBIMU V, (ITPUXOBAs AU-
Hus Ha puc. 8). Umeroniuecs: panHbie o TIT He
IIPOTUBOPEYAT ITOMY IIPEAIIOAOKEHUIO, HO WX
CAUIIIKOM MaAO AAS ONIPEAEAEHHOTO 3aKAIOUEHUS
O PacCIpOCTpPaHEHUN "XOAOAHOMN" BepXHEU MaH-
THU B PETMOHaX C OOOMMM TUIIAaMU 9HAOTE€HHOTO
pe>xxuMa. OTKAOHEHMS 3KCIIepUMeHTaABHBIX AaH-
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Puc. 8. CpaBHeHUe pacueTHHIX (! — HOpMaAbHag,
2 — BBICOKAs) M 3KCIIEPUMEHTAAbHBIX (3) CKOopocTen
NIPOAOABHBIX CEMCMUUYECKUX BOAH B BepXHeM MaHTUU
ceBepHoU EBpazuwu.

HBIX OT Pa3HBIX BAPUAHTOB PAaCUETHOU MOAEAU
— HOPMaAbLHOMN U BHICOKOCKOPOCTHOM (TOACTAast
U TOHKasl AMHUU Ha rucrorpamme aaga All, puc.
8) MO3BOAAIOT AOIIYCTUTH, YTO AOCTUTrAeTCsS CO-
TA@COBaHUeE CO CPeAHEKBAAPATUUYHBIM OTKAOHE-
auem 0,08 km/c.

Curyanus B paloHaX MOAOAOU aKTUBU3AIlUU
CYIIeCTBEHHO MHas (puc. 8, 06). B HU>XXHel yacTu
CKOPOCTHOTO paspes3a BeAWdYMHBl AV, IpuHIM-
MHMaAbHO He OTAMYAIOTCS OT XapaKTepPHBIX AAT
PacCMOTPEHHOTO TAAT(QOPMEHHOTO BapHaHTA.
ODTO COTAACYeTCsI C IPEACTAaBA€HUSMU HCIIOAB-
3yeMOU T'UIIOTe3Hl TAYOMHHBIX IIPOIECCOB O Xa-
pakTepe TellAOMaccollepeHoca B BepxXHel MaH-
TUM IIPU COBPEeMeHHOU aKTUBU3alluM NAAT(OP-
MBI: Ha rAyonHax oT 250 po 350—400 kM A0AK-
HO COXPAHATHCS paclpepeAreHre TeMIIepaTypHl,
CyILIleCTBOBAaBIIIee A0 Hayaha IIporecca, Ha 200—
250 KM CKOPOCTH MOTYT OBITh HEe3HAUUTEABHO
BhIIIEe (DOHOBEIX. DKCIIEpPUMEHTAABHEIE pacIipe-
AereHusi V, Ha 9TUX TAyOMHaAX OAM3KHU K IIAQT-
dopMmeHHBIM. Ha MeHBIIUX rAyOmMHax oOHapy-
KMUBAIOTCS 3HAUNUTEABHBIE TTIOAOKUTEABHBIE aHO-
MaAUHU B 3KCIIEPUMEHTAABHBIX AQHHBIX IO CPaB-
HEHUIO C pacuyeTHBIMU. HaCThb OTKAOHEHUU MO-
>XKeT OBITh CBsI3aHa C MOoIlaAaHUeM B paccMaTpu-
BaeMble PaMOHBl YYAaCTKOB C IAAT(MOPMEHHBEIM
pacnpepenenuem T u V,. OpHAaKO 3TO HEe OOBsIC-
HseT BceX aHoMaanl. ECAM IpeAlOAOSKUTD, UTO
OTpHIIAaTEABHAs 9aCTh MaccuBa AV, He nckaxe-
HQ, U NOCTPOUTH CUMMETPUYHYIO €l IIOAOKU-
TEABHYIO 4acThb (CM. puC. 8, 0), IOAy4YHM pac-
npeperenne AV, CO CTaHAAPTHBIM OTKAOHEHU-
eMm okoao 0,06 km/c. OCTaAbLHOM MacCCHUB AVP
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MOXXeT OBITh XOTs Obl OTYACTHU CBA3aH C aHOMa-
AMSIMU HETEINAOBOU NPUpPOABI. OObIllee KoAUde-
CTBO TaKMX AHOMAABHBIX 3HAUEHUU AOCTUTAET
TPeTH, AOCTOBEPHO HETEIAOBBIMU MOTYT OBITH,
ckopee Bcero, 15—20 %. Ha mopAKOpOBBIX TAy-
OWHaxX IIPOILEHT y4aCTKOB C IIOAOKUTEABHBIMU
QHOMAaAUSIMH CKOPOCTU HETENAOBOMN IIPUPOABI
SIBHO OOABIIIE,

Pe3yabTaTel CpaBHEHUSI OCTAABHBIX ITIEPEYNC-
AEHHBIX BBIIIE PACUYETHBIX U IKCIIEPUMEHTAAD-
HBIX MOAeAel (Kpome Boctounott KamuaTky) Tipea-
CTaBAEHBI Ha puc. 9.

Pasanamst pacueTHBIX U 9KCIIePUMEHTAABHBIX
3HaYeHUN CKOPOCTHU II0A MAaTOpMaMM B 0011ieM
MeHbBIIle, YeM IIOA aKTUBHBIMHM pPermoHaMU, U
pacipepeAeHbl OHU IOYTH CUMMeTpUuYHO. ['uc-
TOTPAMMBI pacupepercHur AV, AAsT aKTHBHBIX
PEeruoHOB KOHTUHEHTOB 1 OKeaHOB B 00IIeM OA-
HoTunHBL. Hamboaee pacpocTpaHeHHBIE BEAU-
YWHBI PAaCXORAeHUH — OKOAO 0,1 KM/ C, 9TO BITOA-
He MOYXHO OOBICHUTH MOTPEIIHOCTAMU O000UX
METOAOB OTIPEAEAEHUs CKOPOCTEeM pacipoCcTpa-
HeHUsI MPOAOABHEIX cedicMudyecKux BOAH. Oue-
BUAHA HECUMMETPUYHOCTD pacupeAereHnii. Ecau
TOCTPOUTH MOAOKUTEABHBIE YaCTU TUCTOTPaAMM
IO OTPUIATEABHBIM (TOHKHE AMHUU Ha puc. 9),
TO B "AONOAHUTEABHOM paclpepeAeHuu" oOKa-
KeTcss oKoAo 15—30 % MaccuBOB AQHHEBIX. KX

8,4V, km/cC

HeAB3S IIOAHOCTBIO OOBICHUTE IOTPEITHOCTSIMH.
AeTarbHas TpexMepHasi CKOPOCTHAs MOAEAb
BepxHel MaHTHUM Bocrounou KamuaTku u npu-
Aerarolelt yacTu okeaHa [['onToBasa u Ap., 2000]
3aCAY’KMBaEeT OTAEABHOTO PACCMOTPEHMS, TaK Kak
MIO3BOASIOT YBUAETH PA3HUIY MeXXKAY Henus0ex-
HO YIIPOIIIeHHOW pacueTHON CXeMOM U U3MeHs-
IOIIMMCSI TIO TIAOIIIAAYM PErrvoHa paclipejpeAeHu-
eM V, cO BCeMM AOKAABHBIMU OCOGEHHOCTSIMHU,
AOCTYIIHBIMU AAS (DUKCAIIUM NPU AOCTUTHYTOMU
paspeliarolieii cmocodbHocTH MeTopa. COOTBeT-
CTBYIOIIIME AQHHBIE NIPEACTAaBAEHEL Ha puc. 10.
PacuerHast AByMepHasi CKOPOCTHAsI MOAEAD
IIOCTPOEHA C BO3MOKHO OOAee ITOAHBIM y4eTOM
KUMMEPUUCKOU U AABIIUUCKON TreOAOTMYEeCKOU
ucropuu KamMyaTky, BKAIOUYAIOIIEN IPOIECCH B
HeApax ABYX FeOCHHKAMHAAEU OAM3KOTO BO3pa-
cTa (B 3amapHoM u BocTouHott KamuaTke) u 30-
Hax COBpeMeHHOU aKTuBu3anuu. MizmeHneHus cko-
POCTH PacIIpOCTPaHeHUsI CEHCMUYECKUX BOAH Ha
Ka>KAOU rAyOMHe IPOUCXOAAT TOABKO BKPECT IIpO-
CTUPaHUs, BAWUSHIE CeBEepPO-BOCTOYHOIO U IOTO-
3aIlaAHOTO 3aMBIKAHUY 'eOCUHKAVMHAAN U 30H akK-
THUBU3aIlUM 3aMETHO He BAWSIOT Ha pacueTHBIe
BEAWYUHEI B MECTaX PAaCIOAOKEeHUs NpodHUAel
(Ha ceBepe, B IleHTpe U Ha I0Te TeOCUHKAWHAAY,
Me>XAY HUMM TpuMepHO 110 100 KM), HAAIOCTPH-
PYIOLIUX YaCTH TPEXMEPHON MOAEAU. MeXXAy TeM

EAVP

0,1 0 01 02 xm/c

AV,

J_l_,_ iO,lOILL‘
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. —l
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Puc. 9. PacnpepereHusi pacueTHBIX W SKCIIEPUMEHTAABHBIX 3HAYeHUH V), B BepXHEeW MaHTHU PErMOHOB
C Pa3AWYHBIMU PHAOT€HHBIMU Pe’KMMaMM Ha KOHTHMHEHTaX M OKeaHax.
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Cc3 PacuerHas 0B
0 100 MOAEAb 300 gy
50 7, } /?
i > 7.9
100 /\/—'—&
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Puc. 10. PacueTHble U 3KCHepUMeHTaAbHBIE PACIIPEAEAEHUS CKOPOCTH B BepXHEW MaHTUU
BocTtounoit KamMuaTkm.

pPa3AnuUsa CKOPOCTHBIX Pa3pe30B BAOAL IPOdu-
Aell 3HauuTeAbHBL. B pabote [['oHTOBasg u Ap.,
2006] AAS cpaBHEHUSI C pacueTHOW MOAEABIO
3KCIIEpUMEHTAABHEIE OBIAY OCPEAHEHE! (CM. PHUC.
1, 6), oTAMYME TOAYUYEHHOr'0O TaKUM 00pa3oM pac-
npeAeAeHust V, OT paCyeTHOTO COCTABUAO B CPEA-
"eMm 0,07—0,08 km/c. TIpu cpaBHEHUU OAHOMED-
HBIX MOAEAEM pacXoskaeHue COKpaTUAoch Ao 0,05
KM/c. CpaBHEeHHMEe C pacueTHOM MOAEABIO BCEX
TpeX 3KCIePHUMEeHTAAbHBIX TPOBEAEHO AAS 3Ha-
YeHHWH, YCTAHOBAEHHBIX B BUAE CPEAHUX B IIpe-
AeAax nAoIapok 20 X 20 KM B IAOCKOCTU pa3pe-
30B. ['mcTorpamma paszanunuii (cMm. puc. 10) aBHO
OTpa’kaeT HaAWUYWe B MacCHUBE AQHHBIX Ooaee
yeM OAHOTO paclupepereHus. IIpu MCKyccTBeH-
HOM BBIAGA€HWW OCHOBHOTO (TOHKAas AWHUS Ha
puc. 10) npaBee octaeTcsi oKoAO 30 % AaHHBIX.
CpepHee OTKAOHEHUE BEIUMCAEHO AASL OCHOBHO-
ro pacrnpepenernst — 0,12 km/c. B cToab croxk-
HBIX YCAOBUSIX CPaBHEHUS TaKOe PacXO’KAeHUe
MOJKHO TPHU3HATH YAOBAETBOPUTEABHBIM, T.e€.
CUMTAaTh, YTO IPU IPUHATOM COCTaBe U MUHepa-
AOTHUHU TIOPOA MaHTUU U PACIIPEAEAeHUU TeMIIe-
paTyp 9KCIepUMEeHTAaABHO YCTaHOBAEHHEIE 3Ha-
YyeHUsI CKOPOCTHU yAaeTCsa OOBICHUTE. DTO, ecTe-
CTBEHHO, HEe OTHOCUTCSI K AOIIOAHUTEABHOMY Mac-
cusy AV,

3HauUMble TPEBBIINIEHUST 3KCIIEPUMEHTaADb-
HBIX V, Hap paCYeTHBIMU PACIIPOCTPAHEHBI TPEK-
MYIIIECTBEHHO B 30HaX aKTuBM3anuu. OAHAKO 3TO
YTBEpP)XKAeHHe He 00sS3aTeAbHO BEPHO BO BCEX
CAydYasX, TaK KakK T'PAHUIIBI 30H YCTAHOBAEHBI
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NPpUOAUBUTEABHO U @HOMAABHBIMU MOJKHO CUU-
TATh HEKOTOPbIE MAKCHMMAABHEIE AVP B 30HAaxX C
NAAT(OPMEHHBIM TEIIAOBBIM PEKUMOM BepXHeU
MAHTHU.

Ecau cobOpaTh BMecCTe BCe CAyYau ITOAOXKHU-
TEeABHBIX OTAUYUMN 3KCIIePUMEeHTAABHBIX 3Hade-
HUM CKOPOCTHU OT PACYETHBIX, IIPEBBIIIAIOIINE
YABOEHHOE CTaHAAPTHOE OTKAOHEeHUe (T.e. OIl-
pPeAEAeHHO aHOMaAbHBEIE — 3TO npuMepHo 20 %
BCeX 3HAYEeHUM), NMOAYYHUM HMX paclperereHue
IO TAyOMHe, IIOKa3aHHoe Ha puc. 11.

Cyad 110 XxapakTepy U3MeHeHUs OTANYUM 3K-
CIIepUMEeHTAABHBIX 3HaUeHUM CKOPOCTU OT pac-
YeTHEIX Ha OOABIINUX TAYyOMHAxX (CM. puc. 9) oHH,
CKOpee Bcero, GOpMUPYIOTCS HECOOTBETCTBUEM
pacyYeTHBIX TeMIIepaTyp PeaAbHBIM, KOTOpPOe B

%

10

0,4 xM/C
50 90 130 170 210 250 290 330 KM

Puc. 11. Pacipepenrenue 1o rayOuHe KOAU4Ye-
CTBAa @HOMAABHBIX OTKAOHEHUMN 3KCIEpPUMEH-
TaAbHBIX BEAMYUH V), OT pacyeTHbIX (N — Tou-
KM Ha puc. 8, 9) u rucrorpaMma paclipepene-
HUSI UX UHTEHCUBHOCTH.
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HEKOTOPBIX PETMOHAX IIAaBHO BO3PACTAaEeT K II0-
MAOIIIBe BepXHel MaHTHUU.

JKAOruThl Kak BO3MOJKHas IPUYNHA aHO-
Maamui V,. Ha rayGunax oT paspera Moxo a0
150—170 KM OOAee BEPOATHOU IIPUUYUHOU aHO-
MaAuM Ka’keTcs IOsIBAeHUHe B pa3pese 3Hauu-
TEeABHBIX KOAUYECTB DKAOTUTOB.

OpHUM U3 IPHMEPOB PACIIPOCTPAHEHHUS aHO-
MaAMU MOXKeT CAY’>KUTh CXeMa, IOCTPOeHHas B
pabote [Pavlenkova G. A., Pavlenkova N.I., 2000],
Ha KOTOPOM ITOKa3aHbl palloHBI CO 3HAUEeHU-
mu V,=83+ 8,4 KM/c Ha raybmHe 60 KM B ce-
BepHOU EBpasuu. BHe 3THMX palioHOB CKOPOCTH
U3MeHSIOTCS B peapeaax 8,0—8,2 km/c. AHoMa-
AWM BCTpeueHbl Ha BaaTuiickoM miuTe, Ypase u
CIT (BOAOTH AO BOCTOYHOM OKpawmHBI HAATdOP-
MBI). OHHU MOryT OBITH CBSI3@HBI C HECTAHAAPT-
HBIM XUMHWUYECKHUM COCTaBOM WMAM MHHEPAAOTU-
ell MaHTUUHBIX OPOoA. [TpoBepKy Takou rumo-
Te3bI B HACTOSIIee BpeMsi MOJKHO ITPOBECTH AUIITH
AASI CaMBIX BOCTOYHBIX aHOMAa AWM.

B BoctouHno1t wactu CIT HaxopauTca AKyTcKas
KUMOEpPANTOBas IPOBUHIMA [YXaHOB U Ap., 1988]
(puc. 12). KCeHOAUTBI MAHTHUWHBIX IIOPOA, BBI-
HeCeHHbIe KMMOEPAUTOBBIMU MarMaMu, O3BO-
ASIOT PacCMOTPEeTh BO3MOXHOCTh 0Opa30oBaHUs
aHOMAaAWMU V, ¢ UCIIOAB30BAHMEM KOHKPETHBIX
MAHHBIX 00 UX COCTaBe M MUHEPAAOTUU.

CpepHUNM XUMUYECKHUU COCTaB IIOPOA MAHTUU
nop CIT coBmapaeT ¢ IPUHATBIM B PacyeTHOM
MOAeAU. MaKCUMaAbHBIe OTAMYNS XUMUUECKOTO
COCTaBa OT CPEAHEro (eCAu WMeTh B BUAY CpPaB-
HUTEABHO IITUPOKO paclpoCcTpaHeHHbIe IIOPOADI)
XapaKTePHBI AAS DKAOTUTOB U T'PAHATOBBIX ITH-
POKCEHUTOB IIPU AOCTATOUYHO OOABIIIOM COAEP-
>KaHUM TPaHaTOB B IOCAEAHUX. B 3Tux mopoaax
3aMeTHO OOABIIIe JKeAe3d, aAIOMUHUS, KaAbIus,
MeHbIlle MarHug u KpeMHUs. COOTBETCTBEHHO
CpeAHsIs aTOMHAsI Macca 3aMeTHO IIpeBLIIIaeT
XapaKTePHYIO A TUIIMYHBIX TOpoa MaHTUm CI1
(M IPUHATYIO B MOAeAHN). YBeanueHue A Ha 0,75
(CM. BBIIIE) AOAJKHO IIPUBOAUTH K COKPAIIleHUIO
V, na 0,18 kM/c, HO U3MEHEHHWE MUHEDPAAOTHH
BeAeT K pocTy npumepso Ha 0,5—0,6 km/c. Ta-
KUM 00Opa3oM, IpHU 3aMellleHUHd THUIHUYHBIX II0-
POA MaHTUM pearbHBIMU 3KAorutamu CIT moxk-
HO O>KUAATH MOAOKUTEABHON CKOPOCTHOM aHO-
MaAWU UHTeHCUBHOCTEBIO 0,3—0,4 KM/ c, 4TO IpU-
MEPHO COOTBETCTBYET YPOBHIO CKOPOCTHBIX BO3-
MyllleHUH Ha puc. 11.

PaccmoTpum nMeromyiecst AGHHBIE O PacIIpo-
CTpaHeHUU 3KAOTUTOB U T'PaHATOBBIX MHUPOKCe-
HUTOB B MaHTHUU SIKyTCKOU KUMOEPAUTOBOU IIPO-
BUHIIUM [YXaHOB U Ap., 1988]. Ha ceBepe mpo-
BUHIINU (1IoAe 18, TpyOKa OOHa>keHHas1) Ha TAy-
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Puc. 12. Kum6epAnTOBEIe TOAS SIKYTCKOM NPOBUH-
IUU (4epHble OBaAbl) MO [YxXaHOB U Ap., 1988] u
PalioOHBI AHOMAABHBIX V), (IIOKa3aHbl CEpHIM IiBe-
ToMm) no [Pavlenkova et al., 2006]. ABoliHble AU-
Huu — npoduru 'opusonrt, Kpaton, Kum6epAur.

oute 50—100 KM BCTpeyeHBI YKAOTUTHI U I'pa-
HATOBBIE IIMPOKCEHUTHL. Takue ke MOPOABI 00-
Hapy>kXeHBHl Ha Iore (moae 1, Tpybka Mup) Ha
65—85 kM. B neHTpe npoBuHIUHU (ITOAS 2—4, 0,
7, 9, THIMYHYIO AT HUX CUTYAIIUIO IIPEACTABAS-
eT TpyOKa YpauHas) Ha rayouHe 60—120 KM Tak-
>Ke OTMeYeHBI TPaHaTOBble TNPOKCEHUTEI U 9K-
AOTUTHI, HO UX KOAWYECTBO B 0OO0IIel macce Ie-
PHUAOTHUTOB B AECSATKU pPa3 MeHbIle, 94eM Ha ce-
Bepe U ore [YxaHoB u Ap., 1988]. CooTBeTCTBEH-
HO B pPaliOHE IOAS 2 IIOAOKUTEABHAsI CKOPOCT-
Hasg aHOMaAus Ha TAyomHe 60 KM Ha mpodune
KpaTton He HabOAmopaeTcs. AAS OCTAaABHBIX IIO-
A€l CTOAB A€TaAbHAsI MH(OpMALsi OTCYTCTBYET.

B patione Kanpaaakiiickoro 3aauBa beaoro
MOps ¥ XUOMHCKOTO MaCCHBa BHIHECEHHEBIE Ha
IIOBEPXHOCTh U U3yUeHHBIe K HAaCTOAIIeMY Bpe-
MEeHU KCEHOAUTHI MAHTUMHBIX TTIOPOA, (U3 MHTEP-
Banra rayomH 40—160 KM) He BKAIOYAIOT DKAOTH-
ToB [Berpus, 2006 u Ap.]. Ha cooTBeTcTBYyIOIMEM
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OTpe3Ke ITPOUAST OTKAOHEHUS IKCIIePUMEHTaND-
HBIX V, OT paCYeTHBIX B OCHOBHOM ITOAOKUTEAD-
HBI, HO B CPEAHEM He IIPEeBLIIAaI0oT OOYCAOBAEH-
HBIX ITOTPENIHOCTAMU. TO Ke MOKHO CKa3aThb O
IIOAKOPOBOM CAO€ MAHTHUM B palioHe ApXaHTeAb-
CKOM KUMOEPAWTOBOM IIPOBUHIIUU (HECKOABKO
BOCTOYHEee pacCMOTPEHHOTO BHIIIe palioHa): Ha
IrAyOrHe OKOAO 50 KM OTCYTCTBYIOT 3KAOTUTHI U
3HaUYeHUs V), 3aMEeTHO He OTAMYAIOTCS OT pac-
yeTHBIX. He NCKAIOUeHO, 9YTO CBEAEHUS O HaAU-
uyiu Ha rayomHe 110—240 KM HapsAy C Aeplio-
AUTaAMU U TaprOypruTaMy aAMa30HOCHBIX 9KAO-
rutoB B MaHTUU OuarstHanu [Kukkonen, Pelto-
nen, 1999; Peltonen et al., 2002] mo>kHO pac-
MIPOCTPAaHUTh Ha MaHTUIO TIOA ITeHTPAABHOM dYa-
creio ipoduasg Gennonropa (mprmepHo Ha 400 kM
Ha 3allap OT TPyOKH), rae Ha rayonHe 120—170 km
3KCIIEPUMEHTAABHO yYCTAHOBAEHHBIE CKOPOCTH
IIpeBLIIIaT pacueTHble Ha 0,14—0,18 kM/c.
MO>KHO IPEAIOAOKUTE, YTO IIPUHSTAs TUTIO-
Te3a IPUPOABI CKOPOCTHBIX aHOMAaAWU HMeeT
IIPaBo Ha cyulecTBoBaHue. Ee paabHeENIIasA Ipo-
BepKa BO3MOJKHa IIPHU IOSIBAEHUU HOBBIX AAH-
HBIX O MAHTHUUHBIX [IOPOAAX B APYTUX pPalioOHaX,
TA€ BEIHECEeHBI MAHTUMHBIE KCEHOAUTHL.
Coraacuo AIIl' B TeueHHe OAHOTO 3MM30Aa
AKTUBHOCTU (OAHOAKTHOM aKTUBU3AIUU, 0OPa30-
BaHusi COX, HaUYaABHOT'O 3Tara pU@TOreHe3a,
00pa30BaHUsA OKEAaHUYECKON KOTAOBUHBI UAU KO-
HEYHOTO 3Talla T€OCMHKAMHAABLHOTO IIpoIlecca
[Topauerko, 2007]) B BEPXHIOIO MAHTHUIO IIOCTY-
TTAIOT 9KAOTUTHI KOPOBOT'O ITPOMCXOKAEHNS, KOTO-
pble MOTYT coCcTaBUTh 5—10 % oOBeMa B UHTEP-
BaAe TAyOrH MOITHOCTBHIO 100 KM. AOIOAHUTEAB-
Has aKTUBU3allWs Ha TEPPUTOPUU aABIIUNMCKUX
TeOCUHKAMHAAEN MOXXeT YBEAUYUTh 3TO KOAHU-
yecTBO. [ToAydeHHEBIE CBEAEHUS O CKOPOCTHBIX
QHOMAaAUSAX TOBOPSAT O COIIOCTaBUMOM, HO BCe JKe
3aMeTHO OOABIIEeN KOHIIEHTPAlluh BLEICOKOCKO-
POCTHBIX OOBEKTOB — OKOAO 15 %, ecAu MMeTh
B BUAY OAOKM TIOPOA CO 3HAYEHUAMMU V), IPEBHI-
IIAIOIMMHY PACUYETHYIO BEAMYHHY Ha YABOEHHOE
cranpapTHoe oTkAoHeHme (0,12—0,24 km/c).
[MTpouncxo>kpAeHNE SKAOTUTOB MOJKET OBITh pa3-
AMYHBIM. [Tpu 0AHOPOAHOM XUMUYECKOM COCTa-
Be BeIecTBa BepXHEUW MaHTUM M OAMHAKOBHIX
PT-ycAoBUSX AOAKHBI (DOPMHPOBATHCST OAWHA-
KOBBble MUHepaAbHBIe acconuanuu. C pocToMm
IAyOUHEI (AABAE€HUS) YBEAMUYUBAETCS AOAS T'pa-
HaTa B MaHTHUMHBIX NOpoAax (CM. puC. 2), 1o
KCEHOAWUTaM BUAHO IIpe0OAaAaHYIe D9KAOTUTOB Ha
rAyOuHe Goaee 150 kM [YxaHOB U Ap., 1988].
I'lpu copep>kaHmu rpaHara (“BBICOKOCKOPOCTHO-
ro" MUHepana) B AECATKU POIEHTOB pearbHBIE
Bapualuy ero KOHIeHTpalui u HeOOAbIIINe 13-
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MeHEeHUS XUMHUIEeCKOT'O COCTaBa IOPOA HE AOAK-
HBI BBI3BIBATh 3HAUUTEABHBIX CKOPOCTHBIX aHO-
MaAuM B CpPepHEM M HUJKHEU 4acTdaX BepxXHeHn
MaHTUU. C TaKUM IIPEAIIOAOKEHUEM COTAACYeT-
CsI OTCYTCTBYIOIIAs MAM ITOHM>KEHHAasl aHOMaAb-
HOCTBb 3KCIIEPUMEHTAABHEIX V, Ha rAyOuHe 6o-
Aee 150 kM (cm. puc. 9).

B BepxHel yacTu MaHTUHU (OT paszpaera M a0
npuMepHo 150 kM) curyanusa uHasg. OUKCHUPY-
€MBIM 3AeCh CKOPOCTHBIM @HOMAaAUSIM COOTBET-
CTBYIOT IIOATBEP KAEHHBIE 5KCIIEPUMEHTAABHBI-
MM AQHHBIMU BapHalii¥l MHUHEPAAbHOTO COCTa-
Ba. VIMeroTcsl TakyKe CBEAEHUSI O PE3KUX HU3Me-
HeHUsIX PT-yCAOBHUM NIPeOBIBAHUSA IIOPOA, UX Ile-
peMelleHugax II0 TAyOuHe (C M3MeHeHUeM TeM-
nepaTypsl) BBepxX U BHU3 B MaHTUu CIT Ha MHO-
THe AeCSITKU KMAOMETPOB, IIPEAITOAOKUTEABHO B
COCTaBe IIepeTOKOB BellleCcTBa [YXaHOB M Ap.,
1988]. B sxroruToBBEIX KCceHOAUTaxX FOkHOM Ad-
PUKHU 3aPpUKCUPOBAHO UX 0Opa3oBaHUeE U3 pac-
naaBa npu 1400—1500 °C Ha rAyOUHE OKOAO
90 kM, ocTeiBaHue A0 750—900 °C (T.e. A0 TIAQT-
dopMeHHON TeMIlepaTyphl) B YCAOBUSX He3Ha-
YUTEABHOTO MOTPY’KEHUSI ¥ BEIHOC B HUJKHIOIO
4acTb KOPEI (Ha rAyonny 30—40 kM), rae uxX Mu-
Hepaaorus 3aUKCUPOBara MOMEHT AOCTHIKEeHUS
Temneparypsl 1000—1100 °C [Lappin, Dawson,
1975]. BepoaTHO, AaabHeNIIIee TOHUKeHUEe TeM-
epaTypel (HUJKe COAUWAYyCA TPAHYAUTOB) IIPH-
BEAO K PE3KOMY ITOHUKEHHUIO CKOPOCTH AU dy-
31H, IPAKTUYECKOMY IIpeKpallleHUI0 MUHEePaAo-
TUYECKOM 3BOAIONIMHU. Ka)keTcsl BIIOAHE BEPOSIT-
HBIM, YTO Ha CMeHYy IIOAHSBIIEMYCS BeIleCTBY
OITYCTHUACSI OAOK SKAOTUTHU3UPOBAHHBIX KOPOBBIX
IIOPOA,. DTO IPEAIIONOKEHNE HAaXOAUT MTOATBED-
KAeHUe B M30TOIIHBIX MeTKaX aAMa30B B HEKO-
TOpBIX 3KAOTUTaX [CoboreB B.C., Coboaes B.H.,
1980]. OHu cAay’kaT A0Ka3aTeAbCTBOM IIOTPysKe-
HUS DKAOTUTU3UPOBAHHBIX TIOPOA 3€MHOMN KOPHI
Ha rAyouHy 6oaee 120 KM (HMJKe IpaHUIIBL pas-
Aera rpaduUT—anMa3 IIPU peaAbHBIX TeMIlepa-
Typax B IAaT(OPMeHHOM peruoHe). Hekoropsre
aBTOpHI [Gao et al., 2008] cuuTtatoT, uTO 6€3 HOo-
TPY’KEeHUST SIKAOTUTU3UPOBAHHBEIX OAOKOB KOPBI
B BEPXHIOIO MAHTHIO BOOOIIle HEBO3MOJKEH "BHYT-
PUIIAMTOBBIN" MarMaTu3M HaOAFOAQEMOIO COCTaBa
13 MaHTUMHOTO UCTOYHUKA Ha TAyOHHe opsAKa
50—150 rM.

BrelsicHeHHe xapakTepa COOBITHM, IIPU KOTO-
PBIX BOBHUKAU SKAOTUTHL, OCAOKHSIETCS TeM, YTO
KCEHOAUTHI MaHTUMHBIX TOPoA, CIT, co cBoicTBa-
MM KOTOPBIX CONOCTaBASIOTCS CKOPOCTHBIE MO-
AEAH, BBIHECEHBI Ha IIOBEPXHOCTH COTHU MUA-
AMOHOB AeT Hazdap. OAHAKO B palloHaX BBIHOCA
KCEHOAUTOB I'ANyOHMHHBIE IIPOIIECCHl CBOAUAMCE K
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TOMY, 4TO "... IO KpalHeu Mepe 5 pa3 Ha IPOTH-
>KeHUU Maneo30s U Me30304 ... KHMOepAUTOBasd
Marma npoousana cebe IIyTb K AHEBHOU IIOBEPX-
HOCTH ..." [YxaHoB u Ap., 1988, c. 22]. Mo>kHo
AOTYCTUTH OTCYTCTBHE CHUABHOTO IIPOTpEBa M
3HAUYUTEABHBIX HOBOOOpPa30BaHUU B BepxHel ua-
CTHU pa3pe3q, coXxpaHeHUe paHee BO3HUKIINX IK-
AOTUTU3UPOBAHHBEIX OAOKOB AO HACTOSIIETO Bpe-
MeHU. B palioHax aKTUBH3AallUN APYTOrO TUIIA
9TO MeHee BepOSATHO, a OHUM, HECOMHEHHO, TIPO-
HCXOAVAU B KMMOEPAUTOBBIX NPOBUHIUSAX Ha
ponraTopMeHHOU cTapuu. [ToaToMy U B UMero-
IIWXCST MaTepHUaraX MOTYT OBITH CAEABI Pa3AUY-
HBIX BAPHMAHTOB 00pa30BaHMs DKAOTUTOB.

I'To muenuto aBTopa pabotsl [Jacob, 2004] Bce
MaHTHUHBIE 3KAOTUTHI OOPa30BaAUCH U3 IIOIPY-
3UBIIAXCS KOPOBBIX TIOPOA,.

B patioHe 0OHapy>KeHUs CKOPOCTHBIX aHOMaA-
AUY, TPEAIOAOKUTEABHO CBI3aHHBIX C 9KAOTHU-
Tamy, B MaHTAM CI1 cpepn M3ydeHHBIX 00Opas-
IIOB IPEeACTaBAEeHbl MaHTHUMHBIE MarHe3UaAbHO-
KeAe3UCThIe SKAOTUTHI, U3MEeHEeHUS MUHEepPaAo-
TMM U COCTaBa KOTOPHIX ITO3BOASIIOT IPOCAEAUTH
X CBSI3b C THIMYHBIMY IEPUAOTHUTAMU CyOCTPATa.
OOHapy>XeHBl TaKXe BBICOKOTAMHO3EMUCTEIE
SKAOTUTHL — “... IETPOXUMHUECKU CBOeoOpas-
HBIe TIOPOABI, AAST TeHe3rca KOTOPHIX He HaXo-
AUTCS UHOTO OOBICHEHUS, KpOMe TAyOMHHOTO
mpeobpa3oBaHMs aHOPTUTOBBIX TTOPOA 3€MHOM
KOPBI, AOAJKHBI IPHUCYTCTBOBATE Ha PA3HBIX TAY-
OMHAX, ... OTpaXkas IyTh CBOETro IIOIPy’KeHUd ..."
[YxanoB u ap., 1988, c. 221]. 1 Te u Apyrue B
COIIOCTaBUMOM KOAWYECTBEe, IPUMEPHO A0 Tpe-
TH B O0IIleM Macce dKAOTUTOB U I'PAHATOBBIX ITH-
POKCceHUTOB. [IponucxokAeHre OCTaABHBIX ITUPO-
KCeH-TPaHATOBBIX ITOPOA ITOKAa He AarHOCTUPO-
BaHO C OIIPEAEAEHHOCTBI0. TakuM 00pa3oM, I10-
AOKUTEAbHBIe CKOPOCTHBIE @aHOMAAUU BBIAEAS-
IOT KaK Pe3YyAbTaThl BHYTPUMAHTUMHOIO (MarMa-
TUYEeCKOI'0) 06pa30oBaHUs HKAOTUTOB, TaK U IMO-
CAEACTBUSL KODOMAHTUMHOrO OOMEeHa BeIleCTBOM.
Hx ob1iee KOAMYECTBO MOKET 3HAUUTEABHO TIpe-
BBIIIIATH BO3HUKAIOIlee IPU MOCAEAHEM aKTHUB-
HOM IIpoIiecce.
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PaccMoTpeHmMe nepeMeleHUN NMOrPY’Karo-
LINXCSI SKAOTUTU3MPOBAHHBIX OAOKOB B 30HaX MO-
AOAOM U COBPEMEHHOM aKTUBU3AIIUU CO3AAET XO-
POIIYIO OCHOBY AAS OOBSICHEHUSI CPEAHETAYOUH-
HOM cericmuuHocTu [['oHTOBasA U Ap., 2009].

BoiBoABI. [TpoBepeHHBIN aHaAM3 KOMIIAEKCA
reoAOTO-Teo(pU3NUeCKUX AQHHBIX O BepXHel MaH-
THU 3€MAH TIOA KOHTMHEHTaMU U OKeaHaMH I103-
BOAUA C AOBOABHO OOABIIION OIIPEAEA€HHOCTHIO
YCTAHOBUTH 'A@BHBIE (paKTOPEI POPMUPOBAHUSA
BEAWYUHEBI CKOPOCTU PACIPOCTPaHEeHUS IIPOAOAD-
HBIX CECMUYECKHUX BOAH B €€ IIPEeAEAaX.

1. ®oHOBLIY POCT mapamMeTpa C TAyOMHOH
CBS3aH C yBeAWUYeHUEM AQBAEHUS U COAeprKa-
HUS I'PAHATOB, OH 3aMETHO CAEP’KUBAETCS BO3-
AENCTBHEM NOBBIIIIEHUs TeMIlepaTypel. B uHTep-
Bane rayomH 50—400 kM BAUSIHUE 3THX (PAKTO-
POB cocTaBAsieT mpubAnsuTeabHo +0,95, +0,35 u
—0,80 KkM/C COOTBETCTBEHHO.

2. PeanbHEBIE Bapraluyl XUMHUYECKOTO COCTa-
Ba MOPOA BepXHeN MaHTUU €ABa AU MOTYT CAY-
KUTh UCTOYHUKAMM 3aMeTHBIX (OOAee IepBBIX
0,01 xm/c) aHOMaAWM CKOPOCTH B 3HAUYUTEADB-
HBIX IO pa3Mepy OAOKax.

3. AHOMaABHEIM (IO CPABHEHUIO C TEIIAOBOM
MOAEABIO AOKEMOPUMNCKOMN NAATROPMBI) TeMIIe-
paTypaM COOTBETCTBYIOT CKOPOCTHBIE @HOMAaANH,
WHTEHCUBHOCTH KOTOPBIX M3MeHseTCs C IAyOu-
go¥ oT 0,00064AT ao 0,00047AT B mHTepBane
rayoun ot 25 po 400 kM [Sobolev et al., 1996 n
Ap.]. IIpoBepeHHBIN ydeT BAUSHUS 4aCTUYHOTO
IIAGBACHUS Ha V, HE IPOTUBOPEYUT MMEIOIM-
cs1 AQHHBIM, HO HeOOAbIIIasi KOHIeHTpalus Mar-
MBI He TIO3BOASIET C YBEPEHHOCTBIO CYAUTH O TOU-
HOCTH MCIIOAB30BaHHOT'O BHUAAQ CBSI3U CTEIeHU
TIAAQBAEHUS U CKOPOCTH.

4. TIonOKUTEABHBIE @HOMAAWM CKOPOCTH B
nopoaax mautuu (0,15—0,45 xm/c) pacmpocTpa-
HEHBI IPEUMYIIIeCTBEHHO B aKTUBHBIX PeTHOHAaX
Ha rayouHe A0 150—200 KM u, BEpOSITHO, CBSI3a-
HBI C TIOSIBA€HMEM N30BITOYHBIX 110 CPaBHEHUIO
C (hOHOBBIM KOAWYECTBOM JKAOTHUTOB, 9aCTb U3
KOTOPBIX 0OpasyeTcs IIpu Npeobpa3oBaHUM OC-
HOBHBIX TIOPOA KOPHI, OITYCTHUBIINXCS B MAHTHIO.
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