PETMOHAJIbHAA METAJIVIOTEHUA

VIK 551.14(268)

A. ®. MOPO3OB (Pocreapa), O. B. [IETPOB, C. I1. IIOKAJIbCKUIA,

C. H. KAIIIYBMH (BCETEWN), A. A. KPEMEHEIIKII1 (MIMIP3), M. 10. IIIKATOB (CeBmopreo),
B. . KAMUHCKWI], E. A. TYCEB, T. D. TPUKYPOB, II. B. PEKAHT (BHIUM Oxkeanreoorus),
C. C. IIEBYEHKO, C. A. CEPTEEB, B. B. IIIATOB (BCETEW)

HOBBIE I'EOJIOTMYECKUE JAHHBIE, OBOCHOBBIBAIOIIINE

KOHTUHEHTAJIBHYIO ITPUPOJIY OBJIACTUA IEHTPAJIbHO-APKTUYECKUX MOJAHATUM

IIpencraBiensl pe3yabTaTbl POCCHIICKUX M 3apyOeXKHBIX HCCJIEIOBAHMI TOPHBIX MOPOJ, MOAHSTBHIX C
MOPCKOTO THA B 1leHTpabHoii yacTu CeBepHoro JlenoButoro okeana Bo Bpems 3kcnenunuii HOC «Akane-
muk ®énopo» («Apkruka-2000», «Apkrnka-2005», «Apkruka-2007»), senokonoB USGS CIIIA «Healy»
(2008, 2009) u repmanckoro «Polarstern-2008». HoBble naHHble 0 MOABOIHOM MOaHATHM MeHzaeneeBa
TOJTy4€eHbl B X0/I€ POCCHIACKO# BBICOKOMIMPOTHOI IKCenuuuu «ApKTuka-2012».

IIpoBenennblie HCCieTOBAHNUS MOKA3AJH, YTO B COCTABE 00JIOMKOB MOPOJI Pe3KO MPeodIafaioT 0camn0d-
Hble MOPOAbl — HEPABHOMEPHO MeTamMOp(H30BaHHbIE TOJIOMHUTHI M KBapleBble MECYAHWKH, W3BECTHSKH,
uHOraa ¢ (hayHoii 1eBoHA — mepMH, U T0JbKO 10—15% cocTaBisgioT MarMaTudecKue mopoabl (apxeiickue
H NAaJIe0NpPOTEPO30iiCKHE THEiCO-TPAHNTDI, HEONIPOTEPO30ICKHIE Tad0PO-10JepHTHI) U MeTaMopdIecKue 00-
pa3oBaHus (3eJieHble CJIAHIbI, META0A3UTbI, KBAPIIbI, rHeiichl). [1o-BUANMOMY, 3TH MOPOIBI BXOIAT B COCTAB
aKyCTHYECKOro (hyHIaMeHTa, MOJACTUIAIONIEr0 CIOUCThIE PBIXJIbie 0CAJKH NMO3HEr0 Me303051 — KaiiHO304.

Hapsay ¢ nparnpoBaHHBIME JIpeBHAMH 0a3WTAMHU B pe3y/bTaTe NIyOOKOBOIHOTO OypeHWsI B CeBepHOi
M I0JKHO# YacTAX noaHATHs MeHaenaeeBa B dIKcne M «ApKTuKa-2012» ObLT MoJyYeH KepH KaiHOTHUITHBIX
0a3aJIbTOB, MO CeiiCMUYECKHUM JAHHBIM 3aJIeraloIMX HA IPAHMIIE TO3HEMEe3030iCKO-KailHO30iCKOro 0can0y-
HOTO0 9eXJIa M aKyCTHIeCKOro (hyHIaMeHTa, M0 COCTABY AHAJIOTUYHBIX PAaHHE-TI03THEMEIOBBIM 0a3aJIbTaM C
CHMaYHTOB K ceBepy ot Uykorckoro miaro, ¢ xp. Ainba, octpooB 3emiaun Dpanna-Uocuda, JTe-JIonra
W JPYrHX YacTeil KPynHoil marmatudeckoil mposunuuu Boicokoit ApkTtukun (HALIP).

BuneocnhemMka MOPCKOro JHA HA dCKapnax moaHATHs MenieneeBa yKa3piBaeT HA KOPEHHbIE OOHAKEHNS
U MECTHOE NPOUCXOK/IEHNE WIN HeOOJIbINOI NepeHoc 00IblIeil YacTH 00;I0MKOB FOPHBIX MOPOJ] HA Y4ACTKAX
onpoOoBanusi. KOHTMHEHTAIBHBINA THII 3eMHOIi KOpbI (hyHIaMeHTa NIyOOKOBOIHBIX moaHsATHII IleHTpass-
HOU ADKTHKM [I0KA3bIBAETCS Pe3yJIbTaTAMH H3y4eHNs JOHHO-KAMEHHOT0 MaTepuasia, 00padoTKa M aHAIN3
KOTOpOro OyIyT MCNOJIb30BaHbI B MOJATOTOBKE 00HOBJIEHHOI 3asgBku Poccun mo ycranosnenuo BI'KIII.

KiroueBsle cnoBa: akycmuueckuii pyndamenm, noouamue Mendeneesa, dpazuposarue, 2ny00Kk0800H0e
oypenue, o6azarvmor HALIP, donHo-KamenHblii mamepuan.

Results of the Russian and foreign studies of rocks collected from the seafloor in the central part
of the Arctic Ocean during the expeditions of “Academic Fedorov“ RV (“Arctic-2000“, "Arctic-2005,
”Arctic-2007¢), USGS ”Healy“ (2008, 2009) and German ”Polarstern-2008 “ icebreakers are presented.
New data on the submarine Mendeleev Ridge were obtained during the Russian high-latitude expedition
”Arctic-2012¢.

Conducted studies have shown that sedimentary rocks: irregularly metamorphosed dolomite
and quartz sandstone, limestone sometimes with the Devonian-Permian fossils predominate in the
composition of rock fragments, and only 5-15% fall at magmatic rocks (Archean and Paleoproterozoic
gneiss-granite, Neoproterozoic gabbro-dolerite) and metamorphic formations (green schist, metabasite,
quartzite, gneiss). Apparently, these rocks are a part of the acoustic basement underlying layered
unconsolidated sediments of the Late Mesozoic — Cenozoic.

Along with ancient mafic rocks dredged as a result of deep-water drilling in the northern and
southern parts of the Mendeleev Ridge during ”Arctic-2012*“ expedition, core of cenotypal basalts
occurring after the seismic data at the boundary of the Late Mesozoic — Cenozoic sedimentary cover
and the acoustic basement, similar in composition to the Early-Late Cretaceous basalts from seamounts
north of the Chukchi Plateau, from the Alpha Ridge, Franz Josef Land islands, De Long and other
areas of the High Arctic large igneous province (HALIP).

Video images of the seabed at the Mendeleev Ridge scarps indicate bedrock exposures and local
origin or small transfer of most rock fragments in the sampling areas. Continental type of basement
crust at deepwater rises in the Central Arctic is proved by bottom rock material study, the processing
and analysis of which will be used in the preparation of the updated Russian submission to delineate
the outer limits of the continental shelf.

Key words: acoustic basement, Mendeleev Ridge, dredging, deepwater drilling, HALIP basalts, bottom
rock material.
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OcHoBHBbIE Pe3yJIbTAThI U3yYeHUS TOHHO-KAMEHHOTO
marepuana (JIKM) ¢ noanatus MeHaeneeBa M JIpyrux
MOIBOMHBIX CTPYKTYp obsactu LleHTpanbHO-ApKTHYE-
CKHMX MOAHATHIA MO MATePUAJaM POCCHIICKUX W 3apy-
0€XKHBIX IKCIEAMIMIA, MPeIIIeCTBOBABIINX IKCIETUIUN
«ApkTnka-2012». Komrekiuy o6pa3iioB coopaHbl IpU
Te0JIOTUYECKOM OIPOOOBAHUM ITOPOI MOPCKOTO THA
B LIEHTPAJIbHON 4yacTu ApPKTMYECKOro OacceilHa BO
Bpemst kKpynszoB HOC «AkagemMuk PEgopos» («ApK-
tnka-2000», «Apktuka-2005», «Apktuka-2007») u
«Polarstern-2008» (ARK-XXIII/3). OmnpoboBaHbI
CKJIOHBI TTIOAHATUS MeHeneeBa, CKIOHBI M 3aragHoe
rmogHoxue xp. JJomoHOCOBa, OaTHab B IIpeaeIax KoT-
soBuHbI [TogBonHuKOB. B pe3ynbprate nzydenus JKM
skcriennunii «Apkruka-2000» B ceBepHOI YacTH IO~
HaTHus MenneneeBa 1 «Apktrka-2005» B ero LeHTpalb-
Hoii yacTtu crieunanuctel BHU M Okeanreonoruu [6—8]
YCTaHOBWJIU, YTO B COCTABE APArMPOBAHHBIX 00JIOMKOB
Iopo IIPeodIamamT ocadourbie nopodsl. HEMbIE Mac-
CHBHBIC TOJIOMUTBI, a TAKXKe MMeCYaHUKHU C CYIIECTBEH -
HO KBaplEeBbIM COCTAaBOM KJIACTMYECKOTO MaTepuaa,
006JJOMKHM M3BeCTHSIKOB 15—20%, B KOTOPBIX M3peaKa
BCcTpeyvaeTcs (payHa majeo3os (Hanpumep, IeBOHa, Kap-
0OHa UM IMepMU C MOABOAHOI Bo3BbIIIeHHOCTU [llam-
mypa). MarMatndeckue 1 MeTaMop(UIeCKIe TTOPOILI
(M3MeHEHHbIE Ta00OPO-A0JEePUTHI U THEHCO-TPAHUTHI)
coctaBisiioT 10—15%. YrioBaras ¢opMa U HeOKaTaH-
HbBII1 00JIMK OOJIBIIMHCTBA 0OJIOMKOB MOPOJ MPU MOJI-
HOM OTCYTCTBUM KPYITHOM KJIACTMKU B IPUJIETAIOIINX
K MOJHIATUIO KOTIoBMHax MakapoBa n KaHanckoii,
cnenuUUIecKUit COCTaB OPTaHMYECKOTO BellecTBa
B IOHHBIX OCajKax IMOAHATUS MeHneneeBa puBen
aBTOPOB K BBIBOAY O MECTHOM MPOUCXOXICHUU WU
HEOOJIBIIIOM TIepeHOCe M3YYEHHBIX 0OJIOMKOB ITOPO.
IMosnnee B maneosorickux (U-Pb Bozpact 430—300 muiH
JIeT) TecyaHuKax, M3BJACYECHHBIX Iparoil ¢ MOIHSITUS
MenneneeBa, 6bLIM OOHAPYKEHBI APXEUCKUE NETPUTO-
Bble LIMPKOHBI (10 3,1 MJIpA JIeT), YTO CBUAETEIbCTBO-
BaJio 00 y4acTUU JPEeBHUX UCTOUYHUKOB B 00pa3oBaHUU
STHUX OCAIOYHBIX OO,

M3zyyeHne mMarMaTudecKux IMOPOJA HAYaloCh C MC-
clenoBaHus OO0JOMKOB THEHCO-TPaHUTOB, MOTHSITHIX
reojoramu IIMI'PD 1 BHWU M Okeanreonoruu B 2007 .
Bo Bpems peiica HOC «Akamemuk démopoB» (cTaH-
s AF-0701) ¢ rnmyounsr 4170 £ 5 M B KOTJIOBUHE
AMyHIICEHa y CeBePO-3araTHOTrO ITOTHOXMUS ITOIBOTHO-
ro xp. JlomoHocoBa. [loHHBIe OocalKu B OOKCKOpepe
oobeMoM 50 x 50 x 50 cM coxpaHWIN CBOE MEPBUYHOE
HAIJIaCTOBAaHME M Ha TPEX YPOBHSIX — B MPUIOHHOM,
CpelHell M BepXHeil yacTsax pa3pe3a, — OXBaThIBAlO-
IIMX OKOJIO 28 THIC. JIET, COAEpPXKalIu ISITh 0O0JIOMKOB
(mo 2 ¢cM) pO30BaTHIX THEMCO-TPAHUTOB. B 4eThIpEX n3
HUX ObLTO OOHapyxeHo 15 3épeH nupkoHa. I1o 21 Tou-
Ke onpeneneHuii B LleHTpe M30TOIMHBIX MCCIeIOBaHMIA
(1) BCETEU nipoBeneHo JoKaIbHOE TaTUPOBAHUE
TTOPOJI HEMOCPEICTBEHHO B MEeTpOrpadMuecKuX IIu-
dax [11]. Bce 3€pHa mokazaiu paHHeIO0KeMOPUIICKMIA
BO3pacT: 2,5—2,6 Miapa JieT (BpeMsi MarMaTu4yecKou
KpUcTasIu3aluun), 0ojee ApeBHUE sapa — g0 2,9—
3,0 mupa 1eT u Oosiee MOJOAbIE OOOJOYKU — BpeMs
niepekpuctaumsaunu (2,2—2,3 mipa jet). Umeromniu-
€csI TeOJIOTUYECKME TaHHbIe TOITYCKAI0T MECTHOE TPO-
HMCXOXIEHNE WU OTHOCUTEIbHO HEOOJIBIION, MopsaKa
100 xM, TIepeHoC 00JIOMKOB IPAHUTOB C OJIM3JIEKAIIETO
ckiioHa xp. JlomoHocoBa. B paitone CeBepHOro mno-
JIFoca HaOJI0JA0TCA CyXKeHHE U pe3Koe M3MEHEHUe
mpoctupanus xp. JIoMOHOcCOBa, yBeJTMUeHUE KPYTH3-
HbI €ro CKJOHOB. 311eCh O0OHAPYKEHBbI YJAaCTKU BBICO-
KOI'O CTOSIHHSI €r0 KPUCTAIMYECKOTo (hbyHIaMEeHTa,

MPUKPBITOIO MaJJOMOIIIHBIM OCAJIOUYHBIM uexyioMm [50].
JlecTHMIIA 3CKapTIOB MOTJIA CIYKUTh UCTOUHUKOM U
CPEACTBOM TPaHCHOPTUPOBKU T'PAHUTHOTO OOJIOMOY-
HOTO MaTepuaia. B monb3y Takoil Bepcuu MpOrUCXOXK-
JIEeHUS TPAaHUTHBIX 00JIOMKOB MOTYT CBUIETEIHCTBO-
BaTh CJIeIyIOlIMe JaHHbIE: CXOICTBO BO3pacTa, o0IrKa
M COCTaBa BCEX M3YYCHHBIX OOJIOMKOB TPaHUTOWJIOB,;
apXeCKWil BO3pacT TPAHUTOB IIPU TOM, YTO B IIPU-
OpekHOM oOpamMIeHUU APKTUUYECKOro OacceiiHa, OT-
KyJZa MOXHO OBUIO OBl IPEAIOJOXUTH MOCTYIUICHHUE
00JIOMKOB ITyTEM aiicOeproBOro UK JIEIOBOTO pa3HoOCa,
00HaXkaloTCsl TPAHUTOMIBI JIIOOBIX NPYTUMX BO3PACcTOB,
KpOMe apXeMCKuX; 3aJleraHie OMHOTUITHBIX TPAHUTHBIX
00JIOMKOB JIpYT Hal APYroM Ha HECKOJIbKHMX YPOBHSIX
B €IMHOM, HEHapyLIEHHOM pa3pe3e INOHHBIX 0CaIKOB
BpsIA 1A cJlydaiiHoe; ciabasi OKaTaHHOCTb OOJIOMKOB;
cBoeoOpa3ue cocraBa BMENIAIONINX JTOHHBIX OCAIKOB
(oHU pe3Ko OTIMYAITCS OT WJIOB TITYOOKOBOIHBIX
KOTJIOBUH ApPKTHYECKOTro OacceitHa) [2] 1, HA00OpOT,
0JIM30CTh 110 MUHEPATTLHOMY COCTaBY K YIJIEPOAUCTHIM
aneBposuTaM ¢ Xp. JJomonocona [30], yTo cBUAETENb-
CTBYeT O pEaJbHOCTH CHOca W (POPMHPOBAHUS IIO-
JIIOCHBIX OCAJIKOB 3a CUET MOJBOIHOTO BHIBETPUBAHUS
nopoza xp. JJoMoHOCOBa; OJIM30CTh CIIEKTpa BO3pacToB
LMPKOHOB U3 BMEIIAIOIINX TOHHBIX MJIOB K BO3pacTaM
M3y4eHHBIX TPAHUTOUIOB KaK BO3MOXHOTO NCTOUHUKA
00JIOMOYHBIX LIMPKOHOB.

B roxHoit yactu xp. JIomoHOCOBa, B OBYXKMJIO-
METPOBOM 3ckaprie orpora [eodusukos, onpodoBaH-
HoM GokckopepoM (ctanuust ALR0O7-16B), ¢ rinyOuHbI
2,5 kM 66110 TI0JTy4eHO 170 06JJ0MKOB MOPOJI, TPaBUii-
HOI pPa3MEPHOCTH, CPeAN KOTOPBIX PE3KO Mpeodiaaaim
KapOoHaThl U MeTaMop(UUeCKUe CIaHLbl, HO ObLIN
TaKXe TPAaHUTHI, THEHCHI, TIMHUCTHIC CJIAHIIBI, TTecya-
HUKU U KBapuuThl [13]. B oTinure oT mpumnoiatocHoi
yactu Xp. JJoMoHOCOBa U MogHSATUs MeHaeneesa, rie
THEMCO-TPaHUTHI IO CHUX IIOP MOKAa3bIBaIN MCKIIOUM-
TEJIbHO apXeWCKWUI BO3pacT, B THEWCax U rpaHUTaX U3
np. ALRO7-16B nHa otpore [eodn3nKoB yCTaHOBIEHBI
Me30IpoTepo3oiickuii 1139 * 15, HeonmpoTepo30iicKMit
688 + 5, opnoBukckuii 448,7 £ 4 u paHHEIEBOHCKUIA
407,5 £ 5,1 MiaH 5eT Bo3pacThl MeTamopdu3Ma U
rpaHuTOMAHOTO MarmMaTtu3Ma. Cpenm 3axBauyeHHBIX
KCEHOTEHHBIX ITUPKOHOB JOMUHMPYIOT MaJeONnpoTe-
po3zoiickue uupkKoHbl (1700—2100 MaH neT), a Takxke
SICHO BBIIEJISIETCSI HEMHOTOUMCIICHHAS TPYIIa apXei-
CKMX UMPKOHOB (10 2,9—3,0 mupn jiet). Bmelaroiue
JMIOHHBIE OCalKM, KaK U IOJIIOCHBIE CO CKJIOHA XpeOTa
B KOTJIOBUHY AMYHIICEHA, XapaKTepU3yIOTCS CIEAYIO-
IMMMUA MaKCUMAaJbHBIMU ITMKAaMU BO3pacTa LIMPKOHA:
1800—2100, 600—800, 200—400, 130—160, a cambIit MO-
nonoit (Bozpact HALIP) 73 mun net. [Ipu aTom noH-
HbIE 0CaKM HEe colepKaT HUPKOHOB ME30TPOTEPO30s
TPEHBUIILCKOI amoxu [47].

IIpu3Haky MPUCYTCTBUS M3BEPKEHHBIX ITOPOI
KHCJIOTO COCTaBa M KOHTMHEHTAJBHON KOpHI B (DyH-
JaMEHTE OTMEYaluCh U IS APYIMX INTyOOKOBOILHBIX
nonHaThii LleHTpanbHOit ApKTUKM: Xp. Anbda u Yy-
KoTckoro miaro u xp. Hopteunn [25, 29, 44]. B tpynax
I MexnyHapoagHOro CMMMO3MyMa IO TeoJoTun ApkK-
tuku, cocrosisuierocs B Kananme (Kamrapu, 1960),
B 9 myHKTax aparupoBaHusl U 14 OypoBBIX KOJOHKAax
Ha Xp. Anb(ha TOMUHUPYIOT OCaAOYHbBIE OPOIbI, B TOM
yuclie KBapleBble IecyaHuku B coctaBe JIKM, tam
XK€ oTMeyvasiach OeHTocHas ¢hayHa KapOOHa U MepMu
B u3BecTHsKax [18, 25]. Ha moaBoaHoit rope OcTeH-
co (84°31" c.m., 128°37' 3.1.) cpenn obmomMkoB JIKM
B rpyHToBoi TpyOoke FL-380 (amepukaHckas jienoBas
craHuusl T-3) oOHapyXeHbl KpacHble MUJIOHUTHI IO
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rpanutougaM. OOJOMKMU (DUIJIOHUTOB pa3sMEPOM JIO
3 ¢cM TIOTpPYXEHHBI B IECTPOOKpAIIeHHBIE ITeCYaHO-
aJIeBPMTOBBIE OCAJIKHU, COCTOSIIIIME U3 KBaplla, albouTa,
OJIMTOKJIa3a, KaJIMEBHIX ITOJIEBHIX IIIIIaTOB, BO3MOXHO,
MIePeOoTIOXKEHHYIO KOPY BBIBETpUBaHUS. M30TOMHBIN
BO3pacT KalullnaTa, onpeacaeHHbIi Ar-Ar METOAOM,
mokasan 1800—1900 miu et [24]. K 3amamy ot 3T0it
TOYKM B BOCBMU U3 14 TPYHTOBBIX KOJIOHOK TaKKE BbI-
SIBJIEHBI KPACHOIIBETHBIC U TMECTPOIBETHbIE OCAAKU —
cJieqbl BRIBETpUBaHUS Topos Ha Xp. Anbda. [TpumepHo
B OTOM 3X€ paiioHe Ha MOJIMTOHE IOJISIPHOM CTaHIIUKN
«Anbda» ¢ koopauHatamu 84—85° c.ur. u 138—152° 3.51.
Jparoii Oblja MmogHaTa rmpoba, Ha 85% cocrosias u3
00JI0MKOB MeTaMOp(UUYECKUX TTOPOI.

LlenenanpaBneHHoe onpoboBaHUe (IparupoBaHue
acKapIia), mpoBeaeHHOe reosoramu «Healy» B ame-
PUKAHCKOM ceKTope Amepasuiickoro dacceiiHa, mo-
Kaszajo npucytctBue Ha FOB okoHeuHoCTH Xp. Ajbda
Ha ryouHe 3200 M KpacCHOLIBETHBIX MaJIOTJTyOMHHBIX
TMAJOKJIACTUTOB C TPAJAlIMOHHON CIOUCTOCThIO [21].

Ha xpytom ckiione LlenTpanbHo-YyKoTCcKOro xpeo-
Ta B ceBepHOi1 yactn YykoTckoro miaTto (Touka DS-5)
B 2009 r. ¢ nemokona «Healy» mpousBeneHo ymauHoe
JIparupoBaHWE U TOAHSITO OoJjiee MOJYTOHHBI O0JOM-
KOB MeTaMOPp(hHUIECKUX ITOPOMA: KPUCTAINIESCKUX U
3eJICHBIX CJIAHIIEB, OPTOTHEMCOB, TPAHUTOB, AILINTOB
[22, 23]. 3 0Opa3LoB OPTOTHEMCOB BBIACIACHbBI LIMP-
KOHBI ¢ Bo3pacTtoM 428 * 3,4 u 500 maH net. fnpa
KPUCTAJUIOB B OTHOM W3 00pa3IoB MOKa3aJiu BO3pacT
850—1000 MiH JeT. DTO CBUAETENLCTBYET O TOM, UTO
KaJieMOHCKasl ImepepaboTKa IIpoIilia 1o paHee chopMu-
POBaHHOM, BO3MOXHO, TPEHBUJIIBCKOM KOpE.

B 2010 r. u3 Konek1umii 00pa3LoB BbICOKOIIUPOT-
HBIX 9Kcneauunii «ApkTuka-2000», «ApkTruka-2005» u
«Polarstern-2008» (ARK-XXIII/3) oTrobpaHbl Marma-
TUYECKUE TOPOIbl MOAHATUS MeHaeneeBa, 10 3TOro
He u3yyaBmuecs. Ha moaHsatuu MeHpaeneeBa B He-
CcKoJIbKUX TyHKTax cpean KM okaszanuch 00JIOMKU
TaKUX K€ THEHCO-TPAaHUTOB U C TAKMMU XK€ paHHEIO-
KeMOpUIICKMMHU BO3pacTaMy LUPKOHOB (2,7, 2,6, 2,3,
1,9 mapn jet), Kak u B pailoHe xp. JIomoHocoBa.

Cpenu OTOOpaHHBIX OO0Opas3lOB MarMaTUYeCKUX
rnmopoj ooHapyxkeHo 10 MeIKHUX 00JIOMKOB OCHOBHBIX
MopoJ — JA0JepUTOB U Tabopo-poiaeputoB. Tlopoabl
U3y4YeHbl B IUIMGMAX, U3 HUX BbIACICHBI LUPKOHBI U
B UMW BCET'EU nposeneHo maTupoBaHUE JIOKaTb-
HeiM U-Pb Metonom SIMS SHRIMP mno uupkoHaM.
Iletporpauyeckoe M3ydyeHue 0a3UTOB MOKaA3aja0 MX
OMHOTUITHOCTh U 3aMETHBIC OTJIMYMUS OT MEJOBBIX
6azanstoB HALIP. Tloponbl packpucTalau30BaHbI
U CUJIBHO HM3MEHEHBI, 00JamaloT radopo-opuToBOI
CTPYKTYpOIi, comepkaT IIpUMeCh KBaplia, TpadmIecKux
CPOCTKOB KBaplla M KaJMIIIaTa, B HUX ITOCTOSHHO
MPUCYTCTBYIOT amM(PuOOJ U OOUJIbHBINA PYIHBIA MU-
Hepal (MJIBMEHUT, TUTAHOMArHeTUT, remMaTuT). M3y-
YeHHE aKIIECCOPHBIX MUHEPAJIOB BBISIBUIIO, KPOME MX
00BIYHOTO Habopa, CyabdUIbI Xeae3a U Menu, cdeH,
anatuTt, OanaesienuT, a TakxKe LIMPKOH, KaK COOCTBEH-
HbIl «0a3UTOBBI MarMaTUYeCKUii», TaK M 3aXBayeH-
HbIIE MeTaMOp(PUUECKUIT U TPaHUTOUAHBIN C BO3pac-
ToM 2,6 Mipa jeT. 3€pHa «COOCTBEHHOTO» IIMPKOHA
C TIOBBIIICHHBIM COIEpXKaHWEeM TOPUsS M ypaHa, uTO
XapakTepHO IJIs1 0a3UTOB TPAMIOBBIX KOMILJIEKCOB,
mo Bospacty (mpumepHo 800 MJIH JIeT) OKa3alauch
HeornpoTepo3oiickumMu. Hu omHoro obGpasiia, IMoxo-
JKEero Ha MoJjiofble (MeJoBble) 0a3aibThl, B KOJUICKIIMU
He ObLII0 OOHApYKEHO.

o rocieTHero BpeMeH! OCTaBaINCh 3aralOUHBIMU
pa3IMuusl B COCTaBe KAMEHHOIO MaTepuaia, 1parupo-
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BaHHOTO U ITOMHSATOTrO TPpyOKaMM Ha IMOTHITUU AJbda
(MesoBbIE 1LIETOUHbIE Oa3abThl U BYJIKAHOT€HHO-0CA-
JIOYHbIC TIOPONIbl) U MOOHATUM MeHaeneeBa (3pesbie
TeppUTeHHbIE U KapOOHATHBIE OCATOYHBIC MOPOIHI,
U3peaKa KBapLUUThl, TPAHUTOU/IBI U MO3THEA0KEMOPHIii-
ckue 6a3uthl). [Tpu aTOM 00a MOAHATUSA OOJBIIMHCTBO
HucclienqoBaTeneil OTHOCIT K eIUHON MOpdOCTpyKType
B KOHTYPE€ KPYITHOM MOJIOKUTEJIbHONU MAarHUTHON aHO-
MaJIuU.

ITocreneHHo nosiBISIETCS BCE 00JbIIE TAHHBIX O 10-
MUWHUPOBAaHUU B Tpeaesax AMepa3uiickoro dacceiiHa
KOHTHHEHTAJIbHOM KOPBI, B pa3IMYHOI CTEIIEHU MPeod-
pa30BaHHOI TIpolieccaMy pU(PTOreHHOM JeCTPYKLIUU
U ByJIKaHU3Ma. {19 poCCUICKON CTOPOHBI 3TO BaXHO
B MEpPBYI0 o4yepelb B OTHOLIEHUM MOAHSATUS AJibda-
MenpeneeBa, TOCKOJBKY B MEPUO IIEPBOTO POCCHIA-
ckoro npeacrasiaeHus 2000 r. HeraTUBHOE OTHOIIIEHUE
KomMuccuu mo rpaHuiiaM KOHTMHEHTAJIBHOTO 11eJibtha
K 3as1BKe Poccuu B 3HauuTeIbHOI Mepe 0a3upoBalioCh
Ha MOCTYJIMPYEMOU B MOIABJISIONIEM OOJIbIIIMHCTBE 3a-
pPYOEXXHBIX PadOT OKEaHUYECKOU MpUpOAe MOTHITUIA
Anbda n MeHpaeneena.

Hosgele reodusnyeckrie CBUAECTENbCTBA KOHTUHEH-
TaJbHOU MPUPOIbI MTOAHATUS MeHeneeBa u mpujiera-
IOIMX K HEMY KOTJIOBMH — CYIIECTBEHHBIC TOBOIBI B
MOJIb3y MPaAaBOMEPHOCTU MPEACTABIECHUST STUX aKBaTO-
pUil B KauyecTBE MOIPYXKEHHbBIX YYACTKOB MACCUBHOM
KOHTUHEHTAJIbHOI OKpanHbl EBpa3uiickoro okeaHu4ye-
ckoro OacceifHa. OmHaKO WX HENOCTATOYHO I 000-
CHOBaHMSI TPAaBOMEPHOCTU PACIIPOCTPAaHEHUsI Ha HUX
TIOHSATHST «IIOABOMHAS BO3BBIIICHHOCTD, SIBIISIIONIASICS
€CTECTBEHHbIM KOMITOHEHTOM MAaTE€pPUKOBOI OKpau-
HbI», MIPUMEHUMOCTb KOTOPOTO AOJI’KHA OBITh TOKa3aHa
IUIST TIPUHSITUS TIOJIOXKUTEIBHBIX PEKOMEHIALINI B OT-
HOIIEHWM 3as1BKU MO YCTAHOBJIEHUIO BHEIIHUX FPAHUL]
KoHTUHeHTanbHoro 1enabda (BI'KIL). BaxHeiimeit
3aga4eil aBigeTcs IajibHelilllee HaKOIUIeHUEe Heo0X0-
JUMBIX apryMeHTOB. B mepByto ouepeab 3To KacaeTcs
JAHHBIX OMPOOOBAHMSI, TOMOJHUTEIbHO MOATBEPKAa-
FOIIMX Ha KAMEHHOM MaTepualie He TOJIbKO KOHTUHEH-
TaJIbHBII XapakTep U3ydyaeMblX MOPMOCTPYKTYp, HO U
HUX TEO0JOTMYECKOE POACTBO C POCCUMCKON apKTUYe-
CKOM MaTepUKOBOU OKPAaWMHOM.

Okcnemuius «ApkTuka-2012». l'eosornyeckoe onpo-
oosanue. Mccienyemprit JIKM To1y4eH mpy Teoioru-
YeCKOM ONpOOOBAaHMM MOPCKOIO AHA MOAHSATUS MeH-
neneesa 10 aBrycta — 6 oktsiopst 2012 . (puc. 1).

OnpoOoBaHKUe MPOBOIUIOCH OTPSIIOM T€0JO0TOB C
6opta negokona «Kamuran dpanuibia». OHO BKITIOYa-
JIO KOMITJIEKCHBI MPOO0OTOOp Aparoii (IeBSITh MyHK-
TOB NpobooTOOopa), Teaerpeiiepom JAI-1TB (ecth
TOYEK), TUAPOCTATUUECKON TpyOKO#l (IIeCTh TOUEK,
30 M KepHa JIOHHBIX OCAIKOB), OYpOBOI YCTaHOBKOW
I'bY-2/4000J1 (Tpu CKBaXXMHBI Ha JABYX y4JacTKax —
B CEBEPHOI M IOXHOM YacTsIX nomaHsATuss MeHneneeBa
¢ obuweit nauHoi KepHa 1,15 M), a TakKe MaHUMYJIsI-
TOPOM, PACIIOJIOXKEHHBIM B JHUIE HAyYHO-UCCIENO0-
BaTesibcKoil moaBomHoi oaku (HUILIT) (cemp mmpo6
pazmepoM 10 0,5 M B mATU TOYKAX) Ha 3apaHee BbI-
OpaHHBIX MOJUTOHAX C dCKapHaMu.

IIpu ompoboBaHMM C MCITOJB30BaHUEM Tpeiidepa,
OypOBOIl YCTAHOBKM U MaHUITYJATOpPA MPOU3BOIWIACH
orepaTMBHAas BUIEOCHEMKA CIlycKa 0OOpymoBaHUS,
MOCTAaHOBKM €ro Ha JHO, COOCTBEHHO IIpoOooTbopa u
OypeHusi, a TakKke MOMEHTa OTPbhIBa OTO JHA U TOIb-
eMa MHCTpYMEHTa.

BuneocrémKoli ¢ OypoBOro ctaHka 1 Teierpeiidepa
00HapyXeHbl KOPEHHbIE OOHAXEHUSI Ha MOBEPXHOCTU
MOPCKOTO JHa B paiioHe 3CKapIioB, BbIOPAHHBIX IS



Komaosuna

loosoonukos

Mope Jlanmeesix

Hpodman MOB-OI'T u celicmumeckne
HABIIOACHHA HA MEKTAICOBBIX nepexoaax
bypopas cksaxuna

I'peiipep

Jlpara

I'pynrosas konouka

Mauunyastop noasoanoii cranmimn HHTLIL

evC00®

™ T

15000E 180°00°E

.(1":‘)(_'”]'1'}‘:‘”1")-(_. II.‘I’.—!I.‘!H_'K(JI_' Mope ]

RO

nagma

Yykomeroe
wope

Puc. 1. YuacTku reoJjormaeckoro onpoOOBaHUsI MOPCKOro JHA HA moauATuM MeHneneeBa (aKcnmeauuust «ApkTuka-2012»)

reoJIOrMYeckoro orpoboBaHusi. Mecta nmpobooTdbopa
pacmojiaraiich BOJM3U PE3KUX YCTYIOB MOPCKOTO
IHa, TOC IO OIepeKaIINM CEMCMUYECKUM JaHHBIM
(Boonb npogusieit MOB OI'T) Gbutu BBISIBIEHBI BBIXO-
IIBI aKycTu4eckoro pyHaaMeHTa. MIx MecToroiaoxeHne
YTOUHSJIOCh C ITOMOINBIO BU3YaJIbHBIX HAOIIOACHUIA
¢ HUIUI pns Beibopa moaorux (MeHee 20°) ruioina-
JIOK, JIMIIEHHBIX ITOHHBIX OCAIKOB, ITO3BOJISIOIINX
TPOBOJUTH TITyOOKOBOMHOE OypeHUe Ha TIyOuHYy 2 M
OT MOBEPXHOCTU MOPCKOTO JHA.

Bcero o6cnenoBano u onmpodosBaHo 10 Takmux ygact-
koB (Tpu moymrona — 0, 3 u TO B roxHoi, 1, 2, 9,
10 — B LIEHTpaJbHOU YacTu MOOHSATUSI MeHaesneena,
B paiioHe BosBhIlIeHHOCTH Illaminypa, a Takxke 5, 6,
8 — Ha ceBepHOM OKOHYAHWU MONHATUS MeHpee-
eBa, Ha cumayHTax TpykmuHa u Porouxkoro). Yuact-
KM BKIIOYaan 27 cTaHUMIA ONpoOOBaHMS, U3 KOTOPHIX
nBa yyactka (0 1 6) IpUroaHbI 11T OYpeHUs] CKBAXKUH
(puc. 1).

Oo0mas xapakrepuctuka coopanHoro JIKM. Orto-
O6paHo oKojio 21 ThIC. OOJIOMKOB MOPOJ: TPUMEPHO
100 obpasuoB kpymnHee 10 cM, 10 5 ThIC. 0OJOMKOB
pasmepamu oT 1 10 10 cM 1 16 TBIC. KYCOYKOB MeJibue
1 c™m (puc. 2).

OOGJI0MKM TOPHBIX MOPOA B OOJBIIMHCTBE CBOEM
HEOKaTaHHBI, UMEIOT OCTPOYTOJbHYIO (OpMy U, Cyas
o (OTO- M BUIACOCHEMKAM, pPacIIpeIeITIOTCS Ha MOp-
CKOM JHEe BechMa HepaBHoMepHO. KpymHooGiomou-
HBIIT MaTepuasl HaOJIIodaacs TOJIbKO Ha IMOABOIHBIX
MMOOHSATHUAX, TOTAA KaK B Tpedenaax TITyOOKOBOIHBIX
BrnaauH [loaBogHukoB, MakapoBa, KaHaackoit Ha
MMOBEPXHOCTH MOPCKOTO JHA ObUT BUICH JIMIITb TOHKO-

00JIOMOYHBIN pbIxJIbI MaTeprad. CKOIUIEHUST pa3HO-
pa3sMepHBIX 00JIOMKOB ITPUYPOUYCHBI K CKJIOHAM U TTOM-
HOXUSM 3CKapIoB ¢ KPyTU3HOU cKJIoHOB a0 30—40°
u 6osee. Takoe pacnpeneneHue U opma 00JOMKOB
YKa3bIBaIOT Ha X MECTHOE TIPOMCXOXICHNE U HEOOIb-
ok mepeHoc. B To e BpeMs MOYTH B KaxKHOil IIpo-
6e orMeyvasach Hebosbias (1—5%) mpumMech MeIKUX
OKaTaHHBIX OOJIOMKOB ITOPOJ — IMPOAYKTOB JICIOBOTO
WM aiicObeproBoro repeHoca.

PasznenuTh MECTHbBIA U KCEHOTEHHbI KaMEHHbIM
MaTepua — BaXHeias u tpynHas 3agayda. [Ipensapu-
TeJIbHBIC KOHCYJIBTAIIUN 10 3TOM IpobJieMe TIPOBEICHBI
B Mockse ¢ akagemukom PAH A. I1. JIucuubiHbIM U
JIOKTOpPOM Teoj.-MuHep. Hayk M. O. Mypnmaa 3 UH-
ctutyta okeaHosjoruu PAH.

OTHOCUTENIBHO KPYMHbIE 00JJOMKHU MpeABapUTESIb-
HO ObLIM 00paboTaHbl Ha OOPTY CyIHA: MU3BJICYCHBI
W3 PBIXJIOTO MaTepHayia JOHHBIX P00, pPas3IOKeHH,
cororpadupoBaHbl, KjaacCUGULMPOBAHbI MO METPO-
rpacrIecKOMy COCTaBY, MapKMPOBAHbI M YIIaKOBaHbBI B
SIIUKU. VI3ydeHHBI HAa 9TOM 3Talle KaMEeHHBIN MaTe-
puan pacnpenessieTcsl caeayonmm odpaszom (puc. 3):

50—65% — kapOoOHAaTHbIC IMOPOAbI (IIPEUMYIe-
CTBEHHO JOJIOMMTHI, a TAKKE M3BECTHIKU B IICHTPAThb-
HOI yacTu nonHsATUs MeHaeneeBa Ha MOJUToHe 9, co-
Iepxaiiue ¢payHy OpIOBUKa M CHIIypa);

20—25% — TeppureHHBbIE MOPOABI (TIECYaAHUKH,
aJIEeBPOJIUTHI, apTUJITIUTHI);

10 20% — MarmaTudecKue Mmopojbl (IpaHUTOUIBL,
rabopo-a0JepUThI, B PEAKUX Clydasix 0a3aabThl);

~10% — meramopduueckre Mopoabl B OCHOBHOM
3eJICHOCJIAHIIEBO# (paLuu.
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KpynHee 10 cm

Fnei6a gonomuta U3 npobbl

HeckonbKo ThiCAY WeBHUCTLIX U ApecBAHbIX o6nomkoB U3 npobel KD12-08-28g

KD12-00-07d

Bonee 500 o6nomkoB
KapboHaTHbIX nopoa u3
npo6bl KD12-03-09d

Puc. 2. Kommyectso u pa3mepbl IKM, coOpanHoro B akcnenumuu «ApkTuka-2012»

Ha aByx yuyacTkax HIMPOKO pacIpOCTpaHEHBI XKe-
Jie3omaprasiieBbie Kopku. Ha ogHoM u3 Hux (yu. 3
B I0XKHO# 4acTy MOAHSTUS MeHmeseeBa) Aparoi moi-
HaATO 60Jiee 500 Kr aTuX 0Opa3zoBaHUIA.

Oopadotka u npodonoaroroka JIKM. ITocie 3a-
BepuieHus1 akcrneanunm «Apkrtnka-2012» JKM n
COIPOBOXK/IAMONIAsT TOKYMEHTAIIUSI — KypHaJIbl TeOo-
JIOTMYECKOI0 OIpOOOBaHUS, IOJIEBbIe OMUCAHUS 00-
Pa3LoB MOpOo.I U BUIeO-(GOoTOMATEPHAIIBI 110 CTAHIIUSIM
ornpo0OBaHUs ObUIM TepedaHbl ISl IIEHTPaTU30BaH-
Horo xpaHeHus B Jlenosurapuii JIKM npu BCETEUN.

Komuccusi mo mpueMKe MaTepuasoB T'eOJOTHYE-
CKMX HcCcleloBaHuil u3 mpeactaButeeii CeBMopreo,
BHUWUWOxeanreonorun 1 BCEI'EN npunsna Ha xpa-
HeHue 37 JIUKOB ¢ odpa3aMu o01mM BecoM 820 KT
¢ cynHa «KanutaH [IpaHulbiH» M ceMb IIbIO MOPOJI U3
nsatu KoHteliHepos HUILJIL.

B Jlemosurtapuu rpynma CHeUaIuCTOB U3
BHUWHNOxkeaHreonorum TmponoJKuIa HadaTble Ha
0OpPTY CymHA KaTaJOTH3allMIo, IeTporpacdudyecKoe
W3y4eHUe U JINTOJIOTO-MOP(POMETPUIESCKUI aHaIU3
MOAHSATHIX Iparoil um rpelichepoM OOJOMKOB TOPHBIX

MonuroHbl npo6ootGopa

o

(-]

100%
90
80
MeTtamopduyeckune 7
(2-12%) 60
Marmaruyeckue TeppureHHble
(5—-20%) (20-25%) 50
40
3
2
1
o
0 3 9 10 1 2 6 5 8

“TeppureHHble »kapGoHaTHble ~MarMaTMYeckue »mMeTamMopduyeckie

Puc. 3. Ilerporpadmyeckuii coctas [IKM (1o pe3yasTaTam moJieBbIX ONpeieieHuii)
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nopoa. IlapamnensHo ¢ cucreMaTu3alueil oOpa3LoB
JAKM 1o pa3HOBMAHOCTSIM IIOPOJ CIeLUaJIucTaMu
BCETI'EUN npousBoaunnch oT00p, paciuioBKa U MO~
TOTOBKA MaTepuaia Ui M30TOITHO-TEOXMMMIECCKUX
1 TEOXPOHOJIOTMUECKNX MCCIICIOBAHMUIA.

KpurepusimMu otdéopa cayXuiu pa3sMmepsl, IpeacTa-
BUTEJIBHOCTb 00Pa3IoB, CTEIIEHb BTOPUMYHBIX M3MEHE-
HUI W JOCTAaTOYHOCTh MCXOTHOTO MaTepuaa IIjist IIpo-
BEJCHUSI KOMIUIEKCHBIX MCCENOBaHMUI TT0 HECKOJbKUM
M30TOITHBIM CcHCTeMaM (TeOXPOHOJOIMYECKON U Teo-
xummnueckoi). IoarorosiaeHo o 200 nepcrneKTUBHBIX
00pa3lLoB CO BCeX CTaHLUI MpodooTOOopa.

[ M30TOMHBIX MCCIENOBAaHUI MEPBOTO 3Tamna
co3fgaHa pabouast kosuiekuus u3z 90 odbpas3LoB MOpo
pa3Horo coctaBa 1 reHesuca. Ilepen npelnu3noOHHbIMU
M30TOIMHO-TEOXNUMUYECKUMUA U HM30TOITHO-TEOXPOHO-
JIOTUICCKUMU HMCCIICAOBAaHUSIMHU TIPOBEICH CUJIMKAT-
HBII U PEHTTeHOCTPYKTYPHBIN aHaIu3 00pa3loB, Bbl-
JIeJICHbI MUHEpaJbHbIe MOHO(PAKIINU, U3TOTOBJICHBI
IIPO3PavyHO-TIOJINPOBaHHbIE LIIW(EI. BBIIOIHEHBI
F€OXMMUYECKUE M MEeTPOJOro-MUHEpaJIoTuYecKue
uccaenoBaHus oopasuos KM ocanouyHbix U ByJKa-
Huvyeckux nopos. JlonogHureabHO otoOpaHo 40 npob
IUIS U3YYEHMS TSDKeoi (hpakllMU M3 TPYHTOBBIX KO-
JIOHOK TIeJIaTUYeCKMX WJIOB C IIECTH CTAaHUMK IOMI-
HATUST MeHaeneena.

Havanuce aHanmuTUuyecKue uCCIeIOBaHUS Hau-
0OoJjiee BaXHbIX OOpa3loB: 0a3ajikTOB M3 KepHa Tpex
CKBaXWH (puc. 4) U ceMu KPYIHBIX TJIbIO, Kaxnaas
BecoM 5—30 Kr: ABe AOJEPUTOB, NBE TOJOMUTOB U
TPpU MECYAaHUKOB, MOAHATHIX MaHuIyasitopoMm HUILJI
(puc. 5).

IlepBbie pe3yasTaTsl u3ydenus JIKM noaustuss MeH-
neneesa. [IpoananusupoBaHo 12 po0, cpean KOTOPBIX
00pasIbl KepHA TPeX CKBaXXWH ITOABOIHOTO OypeHUS
TJIYOMHOM 10 2 M B CEBEPHOI (ITOJUTOH 6) M I0KHOM

KD12-00-33b

KD12-00-31H

124 125 126 127 128 129 10

(rmomuron 0) yacTsax momHsATHSI MeHpeneeBa M IUIBIO,
oToOpaHHbIX MaHumyastopom HUTIIL.

Kpatko oxapakrtepusyeM MpoObl OCaIOUYHBIX IO-
pol U rabOpouagoB, OTOOpPAaHHBIE MAHUITYJISITOPOM
HWIIJI, a Takxxe ByJKaHUYECKME MOPOJAbI M3 KEpHa
CKBaxuH. Pe3ynbraThl CHMJIMKATHOTO aHajiu3a IOpOJ
JaHbl B Ta0a. 1, peHTreHO(Ma30BOro — B TaOJ. 2.

Llosomumu: IpeCTaBISIOT COO0I TOHKO-METKO3eP-
HUCTbIE MACCUBHBIE, B OOJIbIIEH WJIM MEHbIIEH Mepe
MEePEKPUCTAIIN30BaHHBIE ITOPOILI OT CBETIO-CEPOTO
JI0 KOPUYHEBATO-CEPOro WU Jaxe Oeysoro LBeTa, BU-
3yaJbHO HEMbIE, OPraHMYECKMX OCTATKOB HE COAEPIKaT.

B u3BecTHSIKAaX M3peaKa BCTpeUyaloTCsl OKaMEHEe0-
CTU Xxopouieli coxpaHHOCTU. KapOGoHaTHbIE MOPOIbI
ceityac usyuatorcs naneontonoramu BCETEN.

Ksapuesvle necuanuxu XapakTepu3ylOTCSI BHICOKUM
110 98% KpeMHEe3EMOM, HEPEIKO KOCOCTOUCTON TEKCTY-
POIi, WJTUTOBBIM WJIM KapOOHATHBIM T0JOMUT-KaIbIIU-
TOBBIM, MHOTA MePEeKPUCTAIIM30BaHHBIM (TIOpGhUpPO-
OsacToBasi CTPYKTypa MaTpuKca) LHeMeHTOM. ISt Hux
XapaKTepHbI BEICOKAS 3pEJIOCTh U XOpolllasi COPTUPOBKa
00JIOMOYHOI'0 MaTepuaja, OTIMYAIOIINE OCaTOYHbBIC
MOpoAbl MIATGOPMEHHOTO YeXjia KPAaTOHOB.

bazarvmouds KepHa CKBaXXMH U3 CEBEPHOM U 10XK-
HOI yacTteid mogHsTUsS MeHaeneeBa SIBJSIIOTCSI Tpa-
Xnba3ajabTaM BBICOKOTUTAHUCTHIMH, ITOBBIIICHHO
TJIMHO3EMUCTBIMU, C TIEPEMEHHBIMU COOTHOIICHUSIMU
KaJus U HAaTpUsl, MAaCCUBHOM, MUHAAJIEKAMEHHOM I
OpeKYneBOl TEKCTYpbl (KJIaCTOAaBbl) C MOHTMOPUJLIO-
HUTOBBIM 1IEMEHTOM.

Hapsny ¢ Tpaxubasanbramu, Cpeiu ByJKaHUYECKUX
MOPOJl B I0KHOW YaCcTU TOAHSITUSI BCTPEUAIOTCS Tpa-
XMAHJE3UThl U TPaXUThbl, oOpasyloline pruchTOreHHYIO
OMMOJAIbHYI0, TpaxuaHIe3UT-Tpaxnba3aabTOBYIO ac-
couManuio. OTU MOPOAbl MOKA3aau MO3AHENEePMCKU
Bo3pacT 260 MJIH jeT (JJOKaJIbHBIM ypaH-CBUHILIOBBIA

i
131 132 133 134 135 135 13‘! 13‘ 1

iy

Puc. 4. Ba3ansrbl U3 KepHA TPEX CKBAXKHH IIy0OKOBOIHOTO OypeHHs Ha momHaTun MeH-

Jejieesa

IIp. KD12-06-21b u3 ckB. 21 ¢ y4. orpoGoBaHusi 6 Ha cumMayHTe TpyKIIIMHA B CEBEPHOIA YyacTu
noausitust; p. KD12-00-33b u3 ckB. 33 u ip. KD12-00-31b u3 ckB. 31 ¢ y4. onpobdoBaHus 0
B IOJKHOUW 9acTH MOAHATUS (TIOJIOKEHHUE YJ4acTKOB ONpoOoBaHUS Ha puc. 1)
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Puc. 5. KpynHubie mibIObl NOpoJ, NOJHSATbIE MAHUIYITOPOM HAYYHO-HCCIEJOBATENLCKOI MOABOAHOI JTOIKH
(HUILI), u nofioxKeHne y4acTKOB ONpoOOBaHus HA moaHsATHH Menaeneesa

Touku npob6ootdopa manumnyasropom HUII (/) u npounmu cpencrsamu (2)

BO3pACT IO IIMPKOHY), XapaKTePHBINA IS CUOMPCKUX
TpamnIioB 1 OMMOJANTbHBIX KOMIUIEKCOB 3anagHoii Cu-
Oupu, Toraa KaK KJIACTOJIaBbl TPaxmOa3aJibTOB U3 Ce-
BEPHOI YacTU TTOAHSATHS UMEIOT M30TOITHBIM BO3pacT
127 mnu net, Tunnunblii 1usg HALIP. Ckopee Bcero B
pa3HbIX palioHaxX NOAHATUSI MeHaeneeBa akyCTUUECKUIA
(byHmamMeHT, nmepekpbiBaeMblii 0a3ajbTaMu pa3IMdHO-
ro BO3pacTa, TakKe He OyIeT Be3[ae OMHOBO3PACTHBIM,
a lleHTpambHO-APKTUYECKUI BYJTKAHUICCKUI apean
MOXET 0Ka3aThCsl TTOJIMXPOHHBIM.

Kparkas nerporpacduyeckas xapakTepucTUKa Kep-
Ha BYJKAaHWYECKUX TOPOJI NAeTCs HA OCHOBAHUM U3Y-
yeHust obpasioB KD 12-00-31b/2; KD 12-00-31b/3;
KD 12-00-31b/4; KD 12-00-33b; KD 12-06-21b/6;
KD 12-06-21b/9.

Tpaxubazasemer (31b/4, 33b) — mopoxabl ¢ TOp-
¢upoBoii crpykrypoit. Bkpamiennuku (10—15%) —
MPEeNMYIIeCTBEHHO OCHOBHOW TIUIaTMOKJIAa3 — Ja-
opamop (Ne 65), mHOrma 0Opa3yIOLINi TIIOMEPOIIOpP-
¢upoBble BblIelieHUs. B MeHbIIeM KOJIMYECTBE BO
BKpaIUICHHHKaX BCTpEUYaeTCsd KIMHOMMPOKCEH (aBIUT
Ng—Np =~ 0,030, (+)2V = 60°, nucrnepcus yria OnTu-
YECKMX OCEil I >V, CWJIbHO Pa3BUThl I'PaHU IPU3MBbI
110, yto xapakrepHo 151 aBruToB). OCHOBHAsT Mac-
ca — TUIarMOKJIa3 U MUPOKCEH, 00pa3ylolne TUITHY-
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HYIO MHTEpPCEPTAIbHYIO CTPYKTYpYy, MeCTaMU Iiepe-
XOISAIIYI0 B MOMKMIOO(GUTOBYIO, MWIOTAKCUTOBYIO U
TUAJIOTTWJIUTOBYIO.

Tpaxuarndezumst (31b/3) — mopdUpPOBBIE MOPOIBI
¢ BKpalUICHHMKAaMU IUIarMokKJia3a — aHAe3MHa, pexe
kmHonmpokceHa. OCHOBHas Macca, CJIOKEHHas TIPeu -
MYILECTBEHHO JIEWCTOBUIHBIMA MUKPOJMTAMU TLJIaTAO0-
KJla3a, MHOTIA IOrpYKeHHBIMU B IEBUTPUOULIPOBAH -
HOE€ BYJIKAHMYECKOE CTEKJIO0, UMEET IMIIOTAaKCUTOBYIO
1 MHTEPCEPTATLHYIO CTPYKTYPY.

bpexuuu (euanroxsacmumel u KAacmoaagwt) Tpaxmuoa-
3aIbTOBOrO cocrasa (21b/9, 21b/6) — coueraHue 06-
JIOMKOB Tpaxu06a3ajbroB pa3MepoM 10 6—8 cM, morpy-
JKEHHBIX B A€BUTPU(MUIIMPOBAHHYIO UHTEPCEPTAIBHYIO
cBs3ytolyto Maccy. [Tomrumo 00J10MKOB 0a3a1bTOUIOB,
MPUCYTCTBYET HECKOJIBKO YIJIOBATBIX 00JIOMKOB XKeJie-
3UCTO-KPEMHUCTBIX OCAIOYHBIX IMOPOJ (KPEMHUCTHIE
aneBposnTh). OOJIIOMKY U peke MaTpUKC HEPaBHOMED-
HO 3aMellleHbl B 00p. 21b/9 arperaToM reTuta, IMacrio-
pa, rajulya3uTa, XJIOpUTa, onaja, Kpucrobdanura, dep-
pUTUAPUTA, HOHTPOHMUTA, WITUT-CMEKTHUTA, TeTaHI-
Ta, a B 00p. 21b/6 — HOHTPOHUTA, WIIUT-CMEKTHUTA,
deppuruaputa, omajia, KpucrodanauTa, rajiyasura,
MaIrTeMHTa, TeTuTa. [JIMHUCThIe MUHEpPAIbl IIPUIAIOT
MOPO/Ie XapaKTEPHYIO CBETIIYIO JKEITO-0ypPYIO OKpPACKY.



CreneHb IIpeoOpa30BaHUs ITOPOIBI PE3KO M3MEHSICTCS
Jlaxe B TIpefiesiax OqHoTo Hutnda: psSaoM BCTpedaroTCs
CBEXee U MOJIHOCThIO 3aMElIEHHOE CTEKJI0. DTO MO3BO-
JISIET TIPEATONIOKUTD, UTO BTOPUIHOE TTPpeodOpa3oBaHe
MOTJIO OBbITh OOYCIOBJIEHO (JIIOUA0-3KCIIIO3UBHBIM
MpOIIECCOM, MPHUBEAIIMM K 00pa3oBaHUIO OpeKuue-
BBIX IIOPOJ U 3aMEIICHUIO BTOPUYHBIMU MUHEpaJIaMHU
lieMeHTa OpeKYMM 1 yacTu oosoMKoB. IIporecc nmpo-
SIBJIEH JIOKAJIbHO, IMMOCKOJIbKY Ha coceaHeM yudacTke (0)
0a3anbThl HE M3MEHEHbl U MMEIOT OObIUHBINA OOJIUK,
U TIPOTUBOPEUUT TPEIITOIOXKEHUIO O CIIOIIHOM Jia-
TEPUTHOM BBIBETPUBAHUM 0a3aJIbTOB M MX HA3eMHOM
MIPOUCXOXICHUH.

ITeTpoxuMmyecKkasi XapakKTePUCTUKA BYJIKAHMYECKHUX
nopoxn. ITo nfaHHBIM Tab:1. 1 cocTaBaeHbBI TETPOXUMUYE-
CKHe TrarpaMMBl, TT03BOJISTIONINE YTOUHUTD KIacCu(u-
KaLIWIO TIOPOJI, CPABHUTH MX C M3BECTHBIMU aHAJIOTaMK
U OIpEeIeIUTh B 3aBUCMMOCTU OT I'€OIMHaMUYECKOM
00CTaHOBKM (DOPMUPOBAHUS.

HccrnemyeMble TIOPOabI, Cylsl MO MX TOJIOXEHUIO
Ha KJacCU(UKAIIMOHHOM auarpaMme cymMMa IieJio-
yeili — KpemHe3eM (puc. 6), oOpa3yloT OMMOIAJb-
HYIO accollMallvio, pa30MBAIOTCS Ha JBE TPYIIbI —
Tpaxu0a3anbTOB U TPAXMAHAE3UTOB 0€3 MEPEXOAHBIX
pasHOBUAHOCTeH. TpaxmaHIE3UThl — OTHOCHUTEIBbHO
0ojiee MoOJOAbIE MOPONbl (CyAsl MO MX MOJOXEHUIO
B pa3pe3e KepHa cKBaxuHbl). CyllecTBoBaHUE OU-
MOJAJTbHOI acCOIMaIlii MOXHO OOBSICHUTH PE3KUM
BCIJIBIBAHMEM Ha OIpeIeIeHHOM 3Talle MaHTUIHO-
ro oyara M KOHTaMMHalLIMEl pacIulaBa BeILECTBOM
BepxHell KOHTUHEHTAJbHOM Kopbl. Duonausanus
MpuBeIa B TIpOIleCcCe M3BEpKEHUsT K 00pa3oBaHUIO
OpeKJYUeBbIX MOPOI.

Ha mmarpamme SiO, — Na,O + K,O cpenu 6a-
3aJIBTOUIOB TOJHITUS MeHaeneeBa BbIISISIOTCS 1Be
I'PYIIIIBI TTIOPOA: YMEPEHHOIIIEJIOUHbIE MUKPOOA3aIbThI
1 Tpaxuba3aibThl 10 IeJ0UYHBIX 0a3ansToB (1) M HOp-
MaJIbHOILIEJIOUHbIE 0a3ajbThl U aHAe3uda3anbThl (2).
BoisiBasIeTCS CXOACTBO KaK MO KPEMHEKMCIOTHOCTH,
TaK U T10 YPOBHIO OOILIEH 1IeJ0YHOCTU Tpaxubasasb-
TOB NOAHATUS MeHneneeBa ¢ 6azajibTaMu CEBEPHOM
OKOHeYHOoCTU Xp. HopTBUHA, a Takxke ¢ IMOKpOBaMU
TpaxubaszanproB apx. Jle-Jlonra (KaitHO30MCKMMU
0. 2KoxoBa 1 OpoOBUKCKUMHU O. [eHPUETTHI, B MEHb-
mieit crerneHu ¢ MeloBbiMu 0. bennerra). K o6iactu
pacnpocTpaHeHUsI TpaxuOa3ajabTOB IMOMHATUS MeH-
JleJieeBa TakoKe TSATOTEET TOUKa CpeHero cocraBa Oa-
3aJbTOMI0B KOHTUHEHTAJIbHBIX BHYTPUIUIUTHBIX O0-
ctaHoBOK. O0JacTh MEPEKPHITUSI COCTAaBOB TPAIIIOB
Hopunbsckoro paiiona (mo nepudepru XaHTaiCcKo-
PriOHMHCKOTrO Bajia) U 0a3ajdbTOB TMOIHATUSI MeH-
JleJieeBa HE OYECHb BeIMKAa M OTMEYaeTCs JIMIIb IS
HauOoJiee KUCIoil yacTu nocienqHux. [1o cpaBHeHUIO
¢ MenoBBIMU OaszanpTamu 3emian @panua-HMocuda
IOpOAbl MOTHATUS MeHaeneeBa pe3Ko OTINYAOTCS
3HAYUTEJLHO 0o0Jiee BBICOKOHW IETOYHOCThIO. YMe-
pEeHHOIIEI0UHbIe 0a3aJibThl MONHATUS MeHaeneeBa
nmo nmapamerpaM Ha TAS nuarpamme odeHb OJIM3KU
K BYyJKaHWUTaM, OparupoBaHHBIM C CHMayHTa K ce-
Bepy OT YyKOTCKOTro MOABOAHOIO ILIATO, a TaKXe
K IOpoJaM YeTBEPTUYHBIX ITOKPOBOB 0. beHHeTTa.
HopmanbHomnierouHbie 6a3abThl CXOAHBI C TIOPOAAMU
TpUAcoOBBIX MOKPOBOB 0. Baiirau (apx. HoBast 3emuist)
1 opckux — o. 3emust kopoust Kapnma (apx. Csajb-
Oapm).

Ha TpoiiHbIX 1uarpaMMax COOTHOIIEHUI OKCUIOB
KpPEeMHHUSI, KaJIWsI, MarHUS ¥ TUTaHA OYCHb OTYCTIUBO
pa3auyaroTCs COCTaBbl 0a3ajbTOB MOAHATUS MeHpe-
neeBa u xp. lakkensa (puc. 7). [locnenHue oGmamaroT

3HAYUTEJIbHO 00Jiee HU3KOM TUTAHUCTOCTbIO, Oosiee
BBICOKOW MarHe3uaJIbHOCTBIO U HU3KOW KaJTUeBOCTHIO;
TOYKM MX COCTABOB HE BBIXOIST 3a Mpeaesibl IMOJIs
0a3ajbTOB CPpeAMHHO-OKeaHnYecKux xpeoToB. Ha nua-
rpamme SiO,—K,0—TiO, cocTtaBsl 6a3aJIBTONIOB MO -
HATUST MeHeNeeBa pacrnojiaraloTcsi MpeuMyIleCTBeH-
HO B I10JI¢ OOCTAHOBOK KOHTHHEHTAJIBbHBIX PUGTOB.

leoxumuyeckue amarpammbl. Vcciaenyemble mo-
ponbl o cootHomeHusiM La—Y—Nb pacnonaratorcst
IJIaBHBIM 00pa3oM B MoJie KOHTUHEHTAJIbHbIX 0a3aib-
TOMJIOB, YaCTUYHO TIOTafasl TakXe B IMOJie U3BECTKO-
BO-IIIEJIOYHBIX 0a3aJbTOMIOB U 0a3ajJbTOUIOB BHY-
TPUKOHTHUHEHTAIBHBIX pudTOB (puc. 8). Kpome Toro,
MOXHO OTMETUTb, UTO Oazaibroujabl Xp. MeHneneeBa
OJIM3KU K COOTBETCTBYIOIIMM ITopogaMm 3emuin PpaH-
na-Mocuda [9], HO MOCTaTOYHO HTAJEKO OTCTOSIT OT
0a3uToB Xp. [aKkKess1, KOTOpbIe PacIoOIOXEeHbI B TIOJe
nopon E-tunma MORB.

bunapnas nuarpamma TiO,—Y/Nb mo3BossieT mpe-
XIe BCETO TOBOPUTH O TOM, YTO IOPOIBI ITOTHSITUS
MeHneneeBa pacIoaoXeHbl IJIaBHBIM 00pa3oM B I0Jie
KOHTUHEHTAIBHBIX IIEJIOYHBIX 0a3aJbTOB, YaCTUIHO
KOHTMHEHTaJIbHbIX TojeuToB (puc. 9). Kpome Toro,
OHM TMPAKTUYECKM HE COBMANalOT ¢ TOYKaMU Oa3asib-
tonnoB 3emnn Ppania-Mocuda u najseko oTCTOSIT OT
moJist mopox xXp. [akkesst, TATOTEIONIMX K MOJTI0 OKea-
HUYECKUX TOJCUTOB.

CorocraBieHue 0a3aJbTOB MOAHATHSA MeHeaeesa
(«Apktuka-2012») ¢ TUMOBBIMU Oa3aibTaMU pa3Iny-
HBIX T€OIMHAMUYECKMX OOCTAaHOBOK Ha criaiiieprpaMmme
(puc. 10) mmo3BoIsIET YOSAUTHCS B OOJIBIIIOM CXOIICTBE
MEPBBIX ¢ BHYTPUIUIMTHEIMA KOHTUHEHTAIBHBIMK 0a-
3aJIbTaMM, B TOM YHUCJIE C U3BECTHBIMMU IJIaToOa3aibTa-
mu [lekaHa, IpU OIpeleIeHHON OJIM30CTU UX U K CO-
cTaBaM 0a3aJIbTOB OKEaHUYeCKUX OCTPOBOB. B TO ke
BpeMsl Tpaxrba3aabThl MOOHATUS MeHaeneeBa CUIIbHO
OTJIMYAIOTCSI OT 0a3aJIbTOB CPEIMHHO-OKEaHNICCKIX
XpeOTOB.

MN30TONHO-re0OXUMIYECKHE U TeOXPOHOJIOTHYECKHE
ucciaenopanus JIKM. YaukanbHocts IKM, ero reo-
JIOTUYECKOe pazHooOpasue, a TakKe MeXIyHapoaHast
3HaYUMOCTb PE3YJIBTATOB MCCIEIOBaHNI AUKTYIOT He-
00XOIMMOCTb BCECTOPOHHETO M TIIATEJIbHOTIO M3Yy-
YeHUS BEIIeCTBa IPM TOM, YTO BBICOKO3aTpPATHHIC
MpeuU3UOHHbIC UCCAeAOBaHUs TIPUMEHSIOTCS B Tep-
BYyIO ouepedb K oOpasliaM, ¢ HauOOJbIlIei YBepeHHO-
CTBIO OTHOCUMBIM K COOCTBEHHBIM MOPOIAM ITOTHS -
Tusi MeHaeneeBa, a He K IMPOAYKTaM JIEIOBOro pas-
Hoca. [IpeamnouyreHue npu BbIOOpEe MaTepuana st
HUCCeIOBaHUI ObUIO OTAAaHO HauboJjiee KPYMHBIM
(> 10 cM) HeokaTaHHBIM oOOJIOMKaM mopon. B koi-
Jexunmn «Apktuka-2012» o06pa3iioB TaKOro TUITa OKO-
10 5% (tabi. 3).

Ha nepBom sTame pa®oT u3ydyeHbl 0Opaslibl Kap-
O60HamHbIX nopod (0010MUMOB U U38ECMHAKO08), Npa-
TUPOBAHHEBIX C MOTHATAS MeHzaeleeBa, U KOPEHHBIX
KapOoHaTHBIX nopoJ HoBocubupckux octpoBoB. M3-
MepeH m3otonHbii coctaB C, O u Sr (okono 100 06-
pasuoB). KopeHHble TMOpOAbI SBASIOTCS MpEeACTaBU-
TeJbHBIMM JUISI OPAOBUKA, CUypa, NeBOHa, KapOoHa,
Tpuaca.

[TonyyeHHble MaTepuanbl TpeaHa3HAYEHBI ISt
Koppensiiuu oopasioB KM 1 OTHOTUMIHBIX MOPOL
W3 KOHTUHEHTAJbHOrOo OOpamMIeHUS APKTHUICCKOTO
OacceiiHa. Pe3ynbpTaThl CBUIETEJIBCTBYIOT HE TOJBKO
0 TmeTporpadguyeckoM cBoeoOpa3uu KapOOHATHBIX
opoI TOAHSATUS MeHmeneeBa, B OCHOBHOM JIOJIO-
MUTOB U JINIIb OTYACTU U3BECTHSKOB (B OTIIMYME OT
M3BECTHSKOB, Pe3Ko mpeobianaromux Ha HoBocu-
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XuMHYecKHI H MHKPO)JIeMEHTHBII COCTAB 00PA3L0B NMOPO MOPCKOI0
10 JAHHBLIM MOABOIHOT0 GypeHus (KepH) 1 onpoGoBaAHuUS
(pe3yabTaThl cHAHKATHOTO anajan3a B % u ICP-MS B ppm,

KDI12-06- | KDI12-06- | KD12-00- | KD12-00- | KD12-00- | KDI12-00- SS12-08-Tm SS12-00-8m | SS12-01-4m
Okuenbl 1 21b/9 21b/10 33b 31b/4 31b/3 31b/2 (YCO-T) (YCO-8) (YCO-4)
27IeMEHTHI
3 4 5

SiO, (%) 45,43 46,89 50,77 49,37 57,59 56,57 50,74 48,88 58,93
TiO, 2,607 2,689 2,861 2,252 0,6513 0.9333 2,577 1,988 0,3916
ALO, 20,05 21,71 15,54 16,44 22,22 18,39 13,57 14,16 8,151
Fe,0, o5m 9,742 5,87 13,68 11,49 3,782 5,119 14,4 14,87 1,821
MnO 0,0916 0,0384 0,2682 0,147 0,0258 0,0103 0,204 0,2274 0,2683
MgO 4,145 3.406 3,916 4,704 0,6954 2,377 4,772 6,042 1,317
CaO 4,67 11,74 7,796 9,257 4,996 1,542 8,67 8,897 14,17
Na,0 2,976 3,055 3,802 3,295 5,703 3,446 2,899 2,311 <1
K,0 2,037 0,9056 0,4514 1,034 3,051 3,29 1,231 1.56 2,184
P,O, 0,2792 1,36 0,3956 0.4438 0,1483 0,068 0,2662 0,1382 0,0683
ILILIL. 7,93 2,34 0,573 1,49 1,1 8,23 0,553 0,848 12,6
Cymma 99,97 100 100 99,93 99,96 99,98 99,9 99,92 99,9
\Y 0,0189 0,0176 0,0098 0,0204 0,0065 0,0142 0,0332 0,0387 <,005
Cr 0,0223 0,0156 0,0052 0,0263 0,0084 0,0116 0,0034 0,0079 0,0055
Ba 0,0142 0,0261 0,0141 0,0184 0,0258 0,0128 0,0228 0,179 <,005
Li (ppm) 71,4 19.8 18,4 10,2 61.4 16,2 <l 18,1
Rb 31.4 9,83 7,94 12,2 50,8 27,6 41,7 <2 53,7
Cs 0,95 0,38 0,25 0,3 0,49 0,39 0,9 <0,1 1,61
Be <l 1,01 <l 1,22 1,39 1.84 1,18 <l <l
Ba 94 254 69,5 124 344 109 214 9,83 101
Sr 310 628 215 294 326 242 216 41,1 116
Mn 705,32 2065,14 | 11319 198,66 79,31 1570,8 2065,91
Ti 15642 17166 13512 3907.8 5599.8 15462 23496
A% 219 197 117 225 70.4 143 381 <25 40,3
Cr 180 170 59,5 218 79.2 97.4 78.8 47,7 107
Ni 148 2,95 118 14,2 13.3 24,2 2,27 15,7
Co 57,7 12 29.7 45,9 8,03 5,56 49,6 3,87 8,57
Sc 39.3 37,2 33,1 7.3 15,2 32,5 <0,2 4,63
Ga 15.8 17.9 229 22,1 27 23,6 23,5 <0,1 8,05
Zn 91 166 211 62.8 96,5 151 1 7,52
Pb 1,47 1,75 2,18 11,2 10,6 5,6 <1,0 10,2
Zr 187 183 194 269 267 285 201 4.44 153
Hf 4,54 4,33 5,47 6,61 6,6 7,79 5,32 0,068 4,1
Nb 449 42,6 10,7 17,9 14,4 19,7 20,1 <0,5 6,59
Ta 2,77 2,49 0,73 1,11 1,51 1,43 1,29 <0,1 0,49
Th 3,22 311 2,1 3,11 9,55 6,56 4,47 <0,1 5,01
u 0,68 2,47 0,48 2,6 1,75 3,01 1,17 0,38 1,33
Y 22,5 85,6 53,7 40,1 17,1 30,8 41,2 0,21 13,1
La 17,3 54,3 16,7 26,9 40 28,9 23,2 0,29 17,5
Ce 40 81,3 38.4 62,3 68 60,3 50 0.8 34.9
Pr 4,74 11,4 5,39 8,29 7,42 8,01 6.4 0,063 3,87
Nd 20,5 48,9 249 34.8 27,6 32,2 28 0,26 15
Sm 4,54 9,15 7 7,96 5,26 6,82 6,89 0,053 3
Eu 1,58 3,22 2,28 2,24 1.6 1,61 1,98 0,011 0,6
Gd 4,95 11 8.19 8,45 4,7 7,6 7.4 0,048 2,57
Tb 0,76 1,53 1.4 1,29 0,67 1,13 1,2 <0,005 0,41
Dy 5,11 9,15 9,86 7.8 3,77 7,1 7,87 0,041 2,56
Ho 0,98 1,8 2,03 1,48 0,69 1,23 1,53 0,0082 0,48
Er 2,64 5,35 5,53 4.1 1,69 3.1 4,31 0,018 1,32
Tm 0,38 0,65 0,81 0,61 0,24 0.5 0,61 <0,005 0,2
Yb 2,48 4,03 5,2 3,78 1,34 3,19 3,94 0,02 1,23
Lu 0,37 0,71 0,74 0,6 0,21 0,45 0,54 0,0053 0,21
Cl 1041 139 650 2321 3727 31 182 113
F 524 103 437 273 182 621 108 193

[lopona: 1 — Tpaxudazanst (kepH); 2 — Tpaxuannesut (kepu); 3—7 — HUILUL: 3 — nonepur; 4 — muxporab6po-nopduput; 5 —
KBaplEBLIH MeTanecyanuk; 6 — kBapuesslit necuanuk; 7 — 1010MHT.

42




AHA noaHaTHA Mene/ieeBa

manunyasropom HHILI
nadoparopus BCETEH)

Tabauya |

SS12-06-5m S$S12-05-6m | SS12-00-8m/1 | Tlpenens: 06-
(VCO-5) (YCO-06) (YCO-8-1) HapYy:KEeHHs
6
89,51 1,261 0,2438 0,02
0,5362 0,0178 <,01 0,01
3.419 0,5141 0,1972 0,05
1,892 0,4795 0,3822 0,01
0,0677 0,0219 0,025 0,01
0,6845 21,7 21,5 0,1
0,8651 29.71 30,7 0,01
0,1245 | %l 0,1
0,7868 0,1942 <,01 0,01
0,0543 <,05 <,05 0,05
2,06 46,2 47.1 0.1
100 100,1 100,1
<,005 <,005 <,005 0,005
0,003 <,002 <,002 0,002
0,0139 <,005 0,0052 0,005
6,51 1,95 1
23,1 2,64 349 2
0,53 <0.1 0,63 0,1
<1 <l 1,12 I
138 8,12 116 3
34,9 52,3 196 l
521,29 168,63 [Tepecuer
3217,2 106,8 Iepecuer
23,1 3,7 390 2.5
105 55.8 63,3 I
10,5 2,06 1
7,89 0,77 46,6 0,5
3,78 0,38 0,2
3,96 0,42 17,6 0.1
12,2 3,48 I
3,96 1,42 1
463 7,29 102 0,5
11,4 0,19 2,61 0,01
7,68 <0,5 5,22 0,5
0,59 <0,1 0,4 0,1
7.4 0.49 1,09 0,1
1,83 0,39 0,29 0,1
21,6 0,81 26,6 0,1
26,6 1,97 6,3 0,01
57,1 3,27 16,6 0,01
6,69 0,36 2,44 0,01
25,7 1,34 13,4 0,01
5,07 0,19 3,91 0,005
0,77 0,039 1,14 0,005
4,41 0,22 4,33 0,01
0,65 0,035 0,78 0,005
4,12 0,16 5,05 0,01
0,8 0,032 1,06 0,005
2,32 0,077 2,93 0,01
0,35 0,011 0,35 0,005
2,35 0,068 2,35 0,01
0,39 0,0096 0,34 0,005
590 226 50
218 208 30

OMPCKUX OCTPOBaX), HO M O HAJIWYMUM JaTepaIbHBIX
HEOTHOPOTHOCTEH M30TOITHBIX XapaKTePUCTUK, CBSI-
3aHHBIX C TEMIMEPaTypHbIMU U TJYOMHHBIMU YCIOBU-
SIMM OCaJIKOHAKOIUICHUS. JIOMUHUPYIOIIE B COCTaBe
AKM nonHgatusgs MeHnaeneeBa kapOOHaTHbBIE MOPO-
IIbI, TIO-BUAMMOMY, UMEIOT MECTHOE IMPOUCXOXKIECHUE.
3HauyeHus 8'3C B opoJax TUIIMYHBI [JI HOPMaJIbHBIX
MOpPCKUX KapOoHaTtoB. OgHako 3HaueHus 6'°0 sBis-
[0TCsl OoJiee «JIETKUMU», YTO MOXKET OBITh CJIEICTBUEM
OIIPECHEHMSI, TTOBBIIICHHBIX TeMIepaTyp (popMupoBa-
HUS WM nepekpucTtamdanuu. Oo6pasubl U3 paziny-
HBIX CTaHIIMI CKOpee BCEro oTpaxaroT pa3MbIB OJIM3-
KHX T10 M30TOITHOMY COCTaBy oTJoXeHuil. HekoTopbie
aHOMaJIbHbBIE XapaKTepUCTUKU MOTYT 0003HaYaTh MeCTa
pasrpy3ku METaHOBBIX (DIIIOUIOB, MEPCIEKTUBHBIE HA
JIOKQJIM3aLUIO YIVIEBOAOPOIHBIX 3ajiexeil. B ogHoM
o6pasue u3 YykoTckoil BHaauHbl OOHapyXeHa aHO-
manug 3BC = —18,8%o0. Cronb HU3KOe 3HayeHue 53C
B KapOoHaTe MOXET ObITh CBSI3aHO C MOSIBJIEHUEM U30-
TOTTHO-JIETKOTO YIJIepo/ia U3 OPraHNYeCcKOro BellecTBa
WIM YTJIEBOAOPOIOB, MIPEeXIe BCero MeTaHa.

Ilenaeuueckue unvl. BHITTONHEHBI U30TOITHO-TEO-
xumnueckue (Hf), nzoromHo-reoxpoHosornveckue
(U-Pb) u MuHepanornuyeckue ucciaenoBaHus HUPKOHOB
W3 OIIOPHBIX Pa3pe30B MIOBBIX OTJIOXKECHMH, TTOMHSITHIX
CO JHa B Mpefesiax 3armagHbIX U BOCTOYHBIX OTPOTOB
xp. JlJomoHocoBa [45]. Pe3yabraThl OyayT COMOCTaBIEHbI
C TaHHBIMM IO IIMPKOHAM 13 aHAJOTUYHBIX 00pa3lIOoB
rejJarnyeckux UiaoB MoaHsaATus MeHneneeBa. Boiopan
41 obpazel; HeTypOMIUPOBAHHBIX TEJaru4ecKux UIoB
¢ waroM 1 M U3 IIECTU HOBBIX KOJIOHOK, OTOOpPaHHbIX
Ha nonHsATuM Menpaeneesa B 2012 r. OxapakTepu30BaHO
1LIeCTh JaTepaIbHbIX YPOBHE OMpoOOBaHUS pa3pe3oB
C BBIIEJICHMEM Ha KaXXIOM YPOBHE WHIMBHUIYaJTbHBIX
BO3PACTHBIX I'PYII LIMPKOHOB (0KOJ10 70 cCaMOCTOSITEb-
HBIX TIpo0). OnucaHbl KpUCTAJLIbI KaXI0M MPOOkI, UX
MOpGhOIOTHS, CTEIIEHh COXPAaHHOCTU (MIMOMOP(HU3IM
WM OKaTaHHOCTh), OCOOEHHOCTU BHYTPEHHE 30HaJTb-
HOCTU U cocTaBa. [TonydyeHHast nH(opmalysi MO3BOJIUT
YCTaHOBUTH MOTCHUIMAIBHbBIC UCTOYHUKH HCCIICAOBAH-
HOTO Marepuayia, Ux yJaJleHHOCTh OT OIPOOOBAHHOTO
ocajika, a TaKXKe IPOBECTH KOPPEJISILINIO C 00pa3iamMu
JAKM cocenHuX MOIHSITUR U KOTJIOBUH U OCA0UHBIMU
MOpOJIaMU C OCTPOBOB B TpenieiaX KOHTUHEHTAJIBbHOTO
menbda. [Mpogatuposano cBeie 1000 MHAUBUIYATb-
HBIX 3epeH LIMPKOHA ypaH-CBUHIIOBBIM METOIOM, JIst
250 uzyyeHa M30TOMHAs cUCTeMaTukKa raHuss. Dt
pe3yabTaThl OyIyT COIOCTaBACHbI ¢ aHAJTOTMYHBIMU
JIaHHBIMU 11 TIpoO ¢ xp. JIoMoHOCOBA.

Pesyasrarel uzoronnoro U-Pb natupoBanus 6a-
3aJI6TOB M radopo-10jepuToB noauaTuss MeHaeneeBa
MetogoM SIMS SHRIMP. M3zyueHs ueTbipe obpasia
TOpOJ, TPEICTAaBIIEHHBIX KEPHOM BYJIKAHMYECKMX KO-
penHbIx nopox (30—60 cm) ¢ rayounsl 2000—2500 M
(79 m 83° c.m.) — 21b u 33b u nBymMs1 ribiOamMu
(SS12-08-7m u SS12-00-8m) raGOpoumoB, B3STHIX
HWII ¢ rnyounsr 2500—3000 M.

Oo6pazen; poneputa (SS12-08-7m) comepxkan Kpu-
CTAJUTBI LIMPKOHA MarMaTU4eCcKoro TUTA C COAepXKaHM -
samu ypaHa 259—427 r/t u otHomennem Th/U 0,4—
1,0, KoTophle TTOKa3aau MO3THEKeMOPUIICKII BO3pacT
500 = 5 muaH net (taba. 4, 5). B onHOM 3epHe ObLIO
3a(pUKCUPOBAHO MPETOJOXKUTEIbHO MeTamMophuye-
CKoe cOObITHE (BpeMsi IposiBiaeHus 288 = 6 MJIH JIeT).
B o6pasue mukporabopo-nopdupura (mp. SS12-00-
8m) oOHapyxXeHBbl ABa KjacTepa LMUPKOHOB. B mep-
BOII TIpyIle OIHOPOMHBIC IIMHHOMIPU3IMATUICCKUE
MarMaTU4eckoro o0JiMKa BBICOKOYPAHOBBIE LIMPKOHBI
(U 850—1152 r/t, otHomienue Th/U Beicokoe, 1,6—1,8).
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Tabauya 2

Munepaabnblii cocTas 06pa3ioB Nopoa MopcKoro aua noausitusi Menjaeeesa
10 IAHHBIM NO0ABOAHOr0 Oypenust (KepH) n onpodoBaAHNA MAHHNY/IATOPOM
HAYUHO-HCCIIe10BATE/ILCKOH MOABOAHOI JT0AKH,
nadoparopus BCEI'EH (pentrenodasopslii anaaus, npudop «JIpou-6»)

Obpaseu [Topona [NoponoobpasyroLne MHHEPAbI MuHepanbi-rnpumecu

KD-12-06-21b/9 Tpaxubaszanst AnbOWT, aHOPTHUT, aHjesnH, aHopto- | Mnnut, Xnopur, kapit
ka3

KD-12-06-21b/9 » lz—A—MOHTM(}pHJ‘[ﬂ{JHHT, ansOur, | Kanbuur, retur, MarreMHr, KOpyH.,
AHOPTHT AHACTIOP, rallyasuT

KD-12-06-21b/6 » [2-A-cMexTuT (BO3MOKHO, HOHTpO- | Deppuruapur (onan, kpucrobanur),
HHT), HEyNopsA04eHHO-CMELIAHHO- | Fa/lya3sHT, MarreMHT, FeTHT
CHIOIIHBIH HTHT-CMEKTHT

KD-12-00-33b » AnbOUT, aHOPTHT, ABIUT Buorur-1M, KanblumT, reTuT, MarHeTHT,

MapKazuT

KD-12-00-31b/4 » AnsOuT, aBrUT, aHOPTOKIA3 12-A-cMekTuT, retur

KD-12-00-31b/3 Tpaxuanaesnr AnbOUT, aBIHT, AHOPTOK/IA3 Juoncua, 12-A-cmekrut, retur

KD-12-00-31b/2 TpaxuaHaesuT Ueon- 12-A-cmexTuT, reiinanaur, mopje- | Ansout, Na-canuann

SS12-01-4m (YCO-4)

SS12-06-5m (YCO-5)

SS12-05-6m (YCO-6)
SS12-08-7m (YCO-7)

SS12-00-8m (YCO-8)

TH3UPOBAHHBI

KBapueselii Metanec-
4aHHMK ¢ KapOOHATHBIM
LEMEHTOM

KBapuesslii necuanuk
KOCOCJIOHCTRIT ¢ Hi-
JIUTOBBIM LIEMEHTOM

Jonomur

JHonepur

Muxkporadopo-
nopupur

HHT

Keapu = 70,
MHT = 15%

KanbluT = 20,  mono-

Ksapu = 96%

Jonomut = 99%

AnbOUT, aHOPTHUT, NabpanopuT, aHop-
TOKJIA3

Axoprtut, asrut, amdudon (porosas
oOMaHKa), aHOpPTOKJ1a3

(Unnmr, K-Na nonepoii mnar) = 5%

Kanbuut = 2, ansdur = 1, winur = 1%

(KBapu + unnut + pyaHsie
awr) = 1%
KBapui, uabMeHHuT, OHOTHT

MHHepa-

Ksapu, uabmenut, onorut 1M, xnopur

-
N

-
-

-
o

Tedpudonoantsi

Na,0+K,0 Bec.%

12

11
Tpaxurs

10

Donoredpurni ©

9 Tpaxunanaesnroi 19
- S @ Tpaxuauurs: |

8 8
4 Ilenounnie

fa3abThi, O Tpaxuanaesn-

T~ N\ TedpuThi 0a3a/bThbI @) 7
F auuTHl ]

& N " o
- mﬂm“: ’ BazaNbLTLI / AHae3snuTbl /
57 NHKpo- » ~ ’ y — 15
> BazAALTLI . .o . AH1e3H- o Huszkome.n. J
a e 6a3ajibThi AAUNTBI P

O
‘ / = ®° '
3= ‘Mepenno- o ladaa -4 3
/ el NHKpo- & bt
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Puc. 7. CocTaBbl ByIKAHMYECKUX TOPOJ HA TPOWHBIX AUATPAMMAX COOTHOIIEHWII OKCUIOB KPEeMHHS, KAJIUs, MATHUS W

TUTAHA

1 — moponbl MoABONHOTO TOAHATUS MenaeneeBa; 2 — xp. [akkens (¢ ucronab3oBaHUEM NaHHBIX |38, 42]).
[eopuHamuueckure oocraHoBKM (110 [4]): CR — KoHTUHEHTaTbHBIE pUdTH, CCZ — 00JaCTU MEXKOHTUHEHTAILHOMN KOJI-
m3un, SSZ — 30HbI cyonykunu, MORB — cpennHHO-OKeaHUYeCKue XpeOThl

Puc. 8. CocraBbl ByJKaHHYECKHX NOpon NomHATHS MeHae-
JleeBa HA AMCKPUMHUHALMOHHOW nuarpamme La-Y-Nb [16, 24]

1 — Gazansrouanl MomHATUSI MeHaeneeBa; 2 — 1ose 0a3aabro-
unoB 3emun Opania-Mocuda.

bazanbThl BynkaHu4YeckMX AYr: |A — M3BECTKOBO-ILEJIOYHBIE
6a3anbTel, 1C — ocTpoBOmyXHBIE TOJNIEUTHI, 1B — mM3BecTKO-
BO-1lIEJIOUHbIE 0a3aJbThl U OCTPOBOIYXHBIC TOJeUThbl. KOH-
TUHEHTaJbHbIE 0a3ajbThl: 2A — KOHTHMHEHTaJIbHbIe 0a3ajbThl,
2B — 6a3anbThl 3aayroBbIX OacceitHoB. OKeaHUYECKre 0a3aabThl:
3A — mienoyHble 6a3aabThl BHYTPUKOHTUHEHTATBHBIX PUDTOB,
3B, 3C — E-tum MORB, 3B — o6oramennsie, 3C — crnabo-
oboramennsie, 3D — N-tum MORB

Y15

La/10

Nb/8

® |1 - 2 O 3

o

e |7 [ @ (8 |7 |9

!'..-.,:

.
chasah®

10

1

*

12

Puc. 6. CocTaBbl ByIKaHHYECKUX TOPOJ, OCTPOBOB M MOJBOJHBIX MOAHATHI ApKTHKHM Ha quarpamme SiO,—Na,0+K,O

1 — nmoaBogHOe noxHATHEe MeHzaeneeBa (10 JaHHBIM POCCUICKUX McCenaoBaTeseil); 2 — cuMayHT K ceBepy oT YyKOTCKOro mop-
BomHoro miato [40]; 3 — ceBepHasi okoHeuHocTh Xp. HoptBunn [40]; 4 — mokpoB J,, 3emis kopons Kapna, apx. Cansbapn [17];
5 — nokpos T,, o. Baiirau, apx. HoBas 3emus [9]; 6—8 — apx. le-Jlonra: 6, 7 — 6azansrounsl (6 — K,,, 7— Q) o. bennerra [10],
& — mokpoB O,, o. [enpuertsl (o nanusiM E. A. [yceBa); 9—11 — mons coctaBoB 6azansTronnoB: 9 — o. XKoxosa, apx. [le-Jlonra
[15], 10 — 3emnsa @panua-Uocuda [9], 11 — tpanmel Hopunbckoro paiioHa [14]; 12 — ycpeaHeHHbIe COCTaBbl 0a3aJIbTOMIOB KOH-

TUHCHTAJIbHBIX BHYTPUIIIMTHBLIX 00CTaHOBOK
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Puc. 9. CoctaBbl ByJIKAHMYECKUX MOPOJ NOaHATUSI MenneneeBa
Ha auckpuMuHanuonHoi auarpamme TiO,—Y/Nb [27] mo [16]
¢ M3MEeHeHUsAMHU

1 — Gazansrouabl NMoaHATUS MeHneneeBa; 2 — 1oJjie 0a3ajibTo-
unoB 3emian Ppania-Hocuda.

[Tonst Ha nuarpamme: A — OKeaHUYeCKue ToJeUuThl, B — okeaHu-
yecKue IIeI0YHble 0a3anbThl, C — KOHTUHEHTAIbHBIE TOJIEUTHI,
D — KOHTMHEHTaJIbHbIE LIETOUHbIE 0a3aJbThI

KoHKOpIaHTHBII BO3pACT IMTOPOIbI, OTPAsKAIOIINI Bpe-
Mg e€ Kpuctayausauuu, 761 £ 3 muH ser. Bropoi
KJlacTep o0pa3yloT Tpy0oO30HalIbHbIE 3€pHAa HU3KO-
ypaHOBBbIX (238—263 1/T), MPEANOJOXUTEIbHO Me-
TacOMaTUYECKUX IIUPKOHOB C HU3KUM OTHOIIEHHEM
Th/U 0,5. Bo3pact aToif Irpymnmbl IHUPKOHOB 498 =+
4 MJTH JICT.

M3 BylnkaHMYecKOil Opekyuu Tpaxubas3albTOB
¢ 000XpEeHHBIM TJTMHU3UPOBAHHBIM MAaTPUKCOM (KEpH
CckB. 21 ¢ y4. 6 B CeBepHOIl YacTU HOAHATUS MeH-
JiejieeBa) yAajdoCh BBIIEIUTH OMHO 3€pHO IMPKOHA.
3epHO TOHKO30HAJbHOE, KOPOTKOIIPU3MATUUECKOE,
XOpOIIIO OrpaHEHHOE, MarMaTM4YeCKOro TeHe3uca.
Conepxkanne ypaHa B mupkoHe 600 r/T, OoTHOIIEHUE
Th/U 0,6. KoHkopaaHTHbIIA Bo3pacT LupKoHa 127,5 +
+ 2,7 MJIH JIeT.

B MwuHpanekaMeHHOM Tpaxuba3ajabTe U3 Kep-
Ha CKB. 33 B I0XHOI yacTu TomHATUS MeHpaeleeBa
ya. 0 oOHapyxkeHO 25 3epeH LMpKOHA. JIBa caMBIX
MOJIOBIX 3epHa ITOKa3aau MEePMCKUII BO3pacT Tpaxu-
GazanpToB ~ 260 MJIH JieT (BpeMsl KpMCTa/UIM3alini
MarMbl). KpoMme TOro, BBIIEIUIOCH TSITh BO3PACTHBIX
KJIaCTepOB yHACIEJOBAHHBIX LIMPKOHOB: MO3AHEapXei-
ckmii 2,7 mapa set (3 3epHa); MajeonpoTepO30iCKMii
1,9 mapa ner (6 3€peH); panHepudeiickuit 1,65 mapa
qet (7 3épeH); no3nHepuderickuit ot 0,8 mo 1,1 miupa
et (5 3€peH); paHHEBeHACKUI 668 MIH JieT (0aHO
3€pHO).

[TonydyeHHbIE BO3pacTHBIC KJIacTephl 3aXBaYeHHBIX
IIMPKOHOB CBUACTEIBCTBYIOT O HAJWYMU IPEBHETO
CHaIM4IecKoro (pyHIaMeHTa, MOACTUJIAIOIICTO ITOPO-
Ibl moaHaTus1 Menaeneesa. I[lpucyrcTBue B Oasajib-
Tax LIUPKOHOB, TUMWYHBIX /I U3BEPKEHHBIX IMOPO]I,
¢ Bo3pactoM 127 u 260 MJIH JIeT TIoJpa3yMeBaeT Cyllle-
CTBOBaHME Ha M3YYEHHOW TEPPUTOPUHN BYITKAHNIECKUX
apeajoB IBYX KPYITHBIX MAarMaTUUeCKMX TPOBUHLIMI —
menoBoiit (HALIP) u mepmo-TpuacoBoii (Tpanmel Cu-
oupckoit maatdopmbl U pubTOreHHbIe 6a3anbThl 3a-
nagHo-CHUOMPCKOM TUIUTHI).
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Puc. 10. ConocraBienue 0a3anbroB nmoaHsATus MenaeieeBa
(«ApkTka-2012») ¢ TUMOBBIMM 0a3aJbTAMU PA3JIMIHBIX Te0-
JMHAMHYECKMX 00CTAHOBOK IO re0OXMMHYECKHM OCOOEHHOCTSM
1 — 6azanbTel mogHATUS MeHpaeneeBa; 2 — Tpanibl JlekaHa [41];
3 — YCpeOHEHHBI COCTaB KOHTMHEHTAJIbHBIX IJIaT00A3aJIbTOB
[3]; 4 — TONEUTHI CpeaAMHHO-OKEaHUUECKNX XpeOToB [48]; 5 —
oboralieHHbIe 0a3aJIbThl CPETMHHO-0KEaHUYECKUX XpeOToB [48];
6 — 0a3anbThl OKEAHUYECKHMX OCTPOBOB [48]

O0cyxKIeHHe pe3yIbTaToB IOJIEBbIX H AHAJTHTHYECKHX
uccaenoanuii. MzydyeHnl 6a3anbThl U rab0opo-a0aepu-
ThI MOPCKOTO aHa obnacTu LleHTpasibHO-APKTUYECKUX
nogHsaTuiA. [TouyT OMHOBpEeMEeHHO TTOSIBUJIMCH U IO CHX
MOP COCYIIECTBYIOT MPEACTABIEHMSI 00 OKEaHUYECKOM
[32, 49, 52] unu KOHTMHEHTAJIbHOM ITPOMCXOXICHUUN
MOABOAHBIX HOAHATUI Anbda m Menaeneena |26,
31, 33, 35, 39]. PasHble aBTOpPBI MPUACPKUBAIOTCS
pPa3IMYHBIX TOYEK 3PEHUS Ha MPUPONY MOMHSITUMN U
MarMaTU4IeCKOM MPOBUHIIMM B IIEJIOM: aceiCMHIHOE
OKEaHMYeCKOe TUIaTO HaJ TOPSYUM ITSITHOM MaHTUU;
CJIEJI TOpSYEN TOYKM HA OKEAHUYECKOM KOpE; pe3yJibTaT
B3aMMOMICHCTBUS TOPSTYETO IISITHA CO CIIPEAUMHTOBBIM
XpeOTOM WJIM OCTPOBHO YT CO CIIPEIUHTOBBIM IICH -
TPOM; MOTPYKEHHBI# KOHTUHEHTAJbHBINA OJIOK C IIN-
POKO MPOSIBJICHHBIM BHYTPHUILIUTHBIM MarMaTu3MOM 1
ciaenaMy aHAepruiedTUHTa. ba3aJbTOBbIN BYJIKAaHU3M
3TOI 00JacCTU MEepPeKIMKAaeTCs ¢ MarMaTUYeCKUMU
MPOSIBJICHUSIMU TOTO K€ BO3pacTa M OJIM3KOTIO COCTa-
Ba, M3BECTHBIMM B KOHTMHEHTAJbHOM OOpaMJICHUM
ApkTuyeckoro OacceiiHa: Ha Lnuuodeprene, 3emie
®panna-Mocuda u apx. [e-Jlonra, B CeBepHoii [peH-
JIAHIUU, Ha 0. DJICMUP U Ipyrux octpoBax KaHanckoro
ApKTHYecKoro apxureiara [36].

K 2012 r. umesoch He OoJjiee OecsATKAa CTAHLIMIA
ornpobOoBaHMs (Iparamu, OOKCKOpepaMH, TPYHTOBBI-
MU TpyOKaMHu U B OTHOM cCllyyae TJTyOOKOBOIHBIM OY-
peHreM), HaIeXHO ITOATBEPKIAIOIINX ITPUCYTCTBHUE
BHYTPUIUIUTHBIX IIEJOYHBIX WM YMEPEHHOIIECIOTHBIX
06aszanbToB B obOsactu lLleHTpalbHO-APKTUYECKUX
nogHsaTuil (puc. 11). OTu Ga3ayibTBl Pe3Ko OTJIHYa-
I0TCS MO cocTaBy oT TojeutoBeix MORB cpenun-
HO-apKTuyeckoro xp. lakkenss M ero mpoaoJKeHUs
B ATmaHTuKy B Bume Tpora JleHa. Ilo manHbIM [43],
0a3abThl 30H aKTUBHOTO CIIPEIWHTa B APKTUYECKOM
OacceifHe OJM3KKU IO XUMHUYECKOMY COCTaBy M Sr-
Nd-Pb-Hf M30TOMHBIM OTHOIICHHWSIM K OOBIYHBIM
MORB. Hapsay c 6a3zansraMu ObLIA JparipoBaHbI
rabopo-m0JepUThl, a Ha OTACIbHBIX amMarMaTHUYHBIX



Tabauya 3

Bubl re0XpoHo0rHuecKux i H30TONMHO-Te0XHMHYECKIX AHAIHTHYECKHX padoT,
BbinoausieMbix B ITMA BCETI'EH aas pasanunbix Tunos JIKM sxeneanunn «Aprruka-2012»

Buner paGor

[Noponoobpasyrouiue MHHEpaIbl
(nepBUYHEBIE H BTOPHYHBIE)

AKIIECCOPHBIE MHHEPAIBI
(Taxenas dpakuus)

Onpedenenue nauanb-
HBIX UZOMONHBLIX OM-
HOLC-‘QHL‘I}. U CoomHo-
wienudi HeoAuMa
(Nd), ocmua (0Os),
renua (He) u aprona
(Ar), nwrus  (Li);
onpedeneHue 603pac-
Ma aproH-aproHoBbIM

k]

mertogom (Ar/Ar”)

Onpedenenue nauano-
HBIX MHZOMONHBLBIX O0M-
HOWEeHUNl U COOMHO-
wienutt crporuus (Sr),
neonnuma (Nd), ceun-
ua (Pb)

Onpedenenue Hauanb-
HBIX H30MONHBIX OM-
HOWteHuil  HeoauMa

(Nd)

CpaBHuTenbHas H30-
TOMHAsE CHCTEMATHKa
crponuus (Sr), xuc-
nopoaa (O) u yrnepo-
na (C)

CpaBHHTe.ﬂ BHas H30-
TOTMHAaA CHCTCMAaTHKA
Heonnma (Nd)

MarmaTHueckne H MeTamop(hHUecKHe NOPo/ibl 0CHOBHOTO COCTABA

Ilepguynbie (NMMPOKCEH, ONMBUH, NAArHOKIa3
M JIp.): ONpejesieHHe BO3pacta KpuCTaliusa-
UMW —  HM30XPOHHBLIH  camapHii-HeoUMOBbIi
(Sm-Nd) u pennii-ocmuessiii (Re-0s) metossi.
Bmopuunsie (ampudon, cmoabl u ap.): xapak-
TEP, HHTEHCHBHOCThL M BO3PACT BTOPHUHLIX PO~
LIECCOB — M30XPOHHBII  camapHii-HeoMMOBbIi
(Sm-Nd) u py6uamii-crponumessiii  (Rb-Sr)
METO/1bI

Munepansl amana mazmamuyeckoil Kpucmaniuzayuu
(umpkon, Gamaenent): onpeaeneHHe BO3pacta KpHCTa-
auzaunn — ypad-ceuHuoselii (U-Pb) nokanbusiii me-
TOJ.

Bmopuunsie (rpaHat, MarHeTuT, cyab(uibl, UHPKOH
W JIp.): XapakTep, MHTEHCUBHOCTh M BO3PacT BTOPHUHBIX
MPOLIECCOB — M30TONHAs cucTeMarhka cepsl (S), Kuc-
nopoja (O), n3oxponHsiii camapuii-HeoanMoBslii (Sm-
Nd), ypan-ceunuossiii (U-Pb) u moteunii-raduuensbiii
(Lu-HY) nokanehsie MeToabl.

3axeauennvie u ynacredosannvie (LMPKOH): onpejene-
HHE BO3PAcTa M COCTABA HIKENEHALMX MOPOA H NOPOL
UCTOUHHKA — ypaH-ceuHLOBBIT (U-Pb) nokanbuslii Me-
To/1, n30TonHas cucremaruka ragpuus (Hf)

MarmaTH4YeCKHE H METSMBPI‘)H“ECKHE nopoiakl KHCJI0ro cocrasa

Hepsuunvie (xBapu, amdudon, muarnoknas,
OHOTHT M JIp.): ONpe/eieHne BO3pacTa Kpuerai-
AN3ALNMK U TYOHHHOCTH — H30XPOHHBIH pyOH-
awnii-crporuuesslii (Rb-Sr) merton, wzoronnas
cuctematuka crponuus (Sr), weonmuma (Nd),
renus (He), aprouna (Ar).

Bmopuuneie (nonesble wWNatel, CHOAL M Ap.):
XapakTep, MHTEHCHBHOCTb M BO3pPacT BTOPHY-
HBIX  TPOLECCOB —  W3OXPOHHBIK  camapuii-
HeoaumoBelii  (Sm-Nd) wu  pyOuauii-crpon-
uuesblii (Rb-Sr) merossi

Munepansl smana MazMamuyeckoll Kpucmaniuzayuu
(LUMPKOH, YPAHHHHT): ONpe/eNeHHe BO3pacTa KpHCTAal-
nu3auun — ypaH-ceuHuoBblii (U-Pb) nokaneubiii me-
TOA.

Bmopuunsie (MonaumT, cdeH, rpaHar, MarHeTHT, Cyilb-
(uabl, WUPKOH K ap.): XapaKTep, HHTEHCHBHOCTL H BO3-
pacT BTOPHYHBIX MPOLECCOB — H30TOMHAA CHCTEMATHKA
cepel (S), kucnopoma (O), wuzoXpoHHBIH pyGHARii-
crponumesslii (Rb-Sr), ypan-ceunuoesii (U-Pb) u
moteuuii-rapuuessiii (Lu-Hf) nokanshbie MeTobl.
Vuacnedosannvie (LMPKOH): onpejesneHue Bo3pacra U
cocTaBa M0poJl HCTOMHHKA — YpaH-cBrHLOBbIH (U-Pb)
JIOKABHBIH METOJ, HM30TOMHAA cHucTeMaThka radHus

(Hf)

Teppurennbie Nopoab

Hempumoessie (UWMPKOH, rpaHar): onpejeneHue Bo3pac-
Ta, KOJMYECTBEHHOrO BK/IaJa H XapakTepHCTHK MCTOY-
HHUKOB cHoca — ypaH-ceuHuosas (U-Pb) reoxpouono-
rus, moTeunii-rapHueBas H30TONHAA CHCTEMATHKA.
Bmopuuneie (cniofpl, anatut W p.). onpeaencHue
YCIIOBHI METa- W KatareHesa — ypaH-TOPHi-CBUHIIOBOE
(U-Th-Pb) paruposanue anatmtoB M OMNaliOB, H30-
xpounoe aatuposanue cmoa (Rb-Sr meron)

KapbonaTHuie nopoasi

Kanbuur, J10MOMHT, CHICPHT: ONpe/eneHne co-
JICHOCTH M TEMNEpaTyphl cpe/ibl 06pa3oBaHus —
u3oTONHaA cucremaruka kucioposaa (O) u yrae-
pona (C)

[Menarnueckue u

Munepanel nerkoii ¢paxkuun (kBapi): onpene-
JIEHHE YCJIOBHIi CeIMMEeHTAllMH — W30TOMHAS CH-
cremaruka Heona (Ne), kucnopoaa (O)

bl

]_lH]JKOH, rpaHar. onpeieileHHe BO3pacTa, KOJIHYe-
CTBEHHOTO BKIada W XapaKTepHCTHK HCTOYHHKOB CHO-
ca — ypan-ceuuosslii (U-Pb) u nmioreuuii-radunessiii
(Lll—Hf) JIOKa/lbHbBIE METO/AbI, H30TOMHaA CHCTEMATHKA

raduua (Hf)

y4acTKax MeIJIeHHOCIIPEAUMHIOBOrO Xp. Takkesst ObUI1
MOAHATHl CEPIEHTUHU3UPOBAHHbBIE U Pa3yIUIOTHEH-
Hble IEPUAOTUTHI BepxXHell MaHTUM. B TO ke Bpems
B LIEHTpaJIbHOI 4YacTu Tpora JleHa [43] oOHapyXeHbI
M IIEJIOYHbIE Pa3HOCTU C OTHOCUTEIbHO BBICOKMMU
SiO, 51,0-51,6, ALO, 18,1-18,4, Na,O 4,0—4,2,
K,0 1,0—1,6%, Mg-uuciom (60—65), OTHOILIEHUSIMU
K,0/TiO, (0,6—0,9), (La/Sm)py, (1,4—1,8) u HU3KUM
FeO (6,5-6,8%). Bapuaiuy HM30TOIHBLIX OTHOILE-
HUI B 3TUX JlaBax:

Nd/"Nd or 0,51283 mo 0,51290 (¢Nd ot +3,7
oo +5,2), "6Hf/'7Hf ot 0,28313 go 0,28322 (¢Hf ot
+11,6 mo +14,9), a takxke °Pb/*Pb or 17,752 nmo
17,884, 2"Pb/?™Pb or 15,410 g0 15,423 u **Pb/**Pb or
37,544 no 37,670 — CBUAETENBCTBYIOT O MPOSBICHUN
KOHTaMUHALMU 0a3aJbTOBOM MarMbl (DJIOTOIIUT-, aM-
(ubos- U rpaHaTcoaepKaliM KOPOBLIM BELIECTBOM
B 00JIaCTM TeHepaluy paciulaBa, 4TO IIO3BOJISIET aB-
TOpaM KiaccuduuupoBaTh 3TOT OTPe30K Tpora JleHa

7Sr/%Sr or 0,70361 mo 0,70390, Kak rpaHUIly 00JACTH Tepexoda KOHTUMHEHT—OKEaH.
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Jannsbie U-Pb nzoTonnoro anaiansa nupKoHoB 13 da3ajibToB 1 radbépo-10/1epuTos

213 2 23 2 206

o[ o8, | | | B | 0T vt | g,
KD12-00-21b
21b_1.1 0.30 547 315 0,60 933 | 1263+19 49 + 130 50,56 1,6
21b_1.2 0,38 629 341 0,56 10,9 | 128,7+19 30 + 100 49,58 1,5
$S12-00-8m
00-8m_1.1 0,35 776 868 1,15 75 684,24 8.6 673428 893 1,3
00-8m_1.2 1,13 583 435 0,77 575 | 69249 657 + 60 8,82 1,4
00-8m_2.1 1,46 1446 | 4074 2,91 143 | 693,4+94 690 + 63 8,80 1.4
00-8m_2.2 2.36 601 | 1307 2,24 60 690.8 +9.9 635+ 160 8.83 1,5
$S12-08-7m
08-7m_1.1 0,12 294 109 0,39 78.8 | 175021 1750 + 16 3,205 1.4
08-7m_2.1 0,03 237 98 0,43 62,7 | 1732+21 1964 + 26 3,244 14
08-7m_3.1 0.19 356 485 1,41 139 | 2863+43 342 + 80 22,02 1,5
08-7m_3.2 0,00 235 390 1,71 9,28 | 289.4+44 319 + 68 21,78 1.6
KD12-00-33b
33b_1.1 0,00 32 8 0,25 9.8 1957 + 36 1792 + 43 2,819 2,1
33b_2.1 0,76 664 | 402 0,63 352 | 3832+53 440 + 69 16,33 1,4
33b_3.1 0,20 280 8 0,03 433 | 1066+ 14 1106 + 30 5,561 1,4
33b_3.2 0,24 249 77 0,32 488 | 1323+18 1331 +29 4389 1,5
33b_4.1 0,24 337 181 0.56 832 | 1624+21 1601 + 21 3,488 1.4
33b_5.1 0,07 503 60 0,12 137 1776 + 22 1948 + 12 3,151 1.4
33b_5.2 0.23 371 51 0.14 105 1826 + 22 1970 + 15 3.052 1.4
33b_6.1 0,32 699 9 0,01 106 1044 + 13 1653+ 17 5,689 1.4
33b_6.2 0,38 215 100 0,48 63,2 | 1890 +24 1949 + 20 2,933 1.5
33b_7.1 0.35 117 49 0,44 164 | 974+15 939 + 57 6,129 1,6
33b_8.1 1,32 37 26 0.73 575 | 1069 +21 970 + 210 5,54 2.2
33b_9.1 0.53 177 174 1,01 354 | 1343+18 2667 + 17 4315 1,5
33b_10.1 0.44 87 63 0,75 218 | 1645+25 1644 + 45 3,437 1,7
33b_11.1 0,20 419 61 0,15 934 | 1485+19 1486 + 22 3,86 1.4
33b_12.1 0.00 78 58 0.76 357 | 2745+36 2708 + 16 1.884 1,6
33b_13.1 0,41 214 228 1,10 51 1570 + 20 1588 + 24 3,625 1.4
33b_14.1 0.44 158 81 0,53 36,3 | 1521+20 1546 + 34 3,754 1.5
33b_15.1 0,12 490 190 0,40 213 | 2642+29 2722+ 7 1,974 13
33b_15.2 0,41 133 120 0,93 60,4 | 2725+33 2720 + 14 1,898 1,5
33b_16.1 0,29 186 88 0,49 46,2 | 1636 +2I 1600 + 24 3,46 14
33b_16.2 0,25 245 5 0,02 406 | 1135+15 1197 + 33 5193 14
33b_17.1 0,71 112 88 0,81 10,4 | 653+10 627 + 130 9,38 1,7
33b_17.2 0,55 130 101 0,80 126 | 686+11 579+ 110 8,91 1,7
33b_18.1 2,95 6 1 0,23 1.91 1990 + 80 1878 + 280 2,75 4,7
33b_19.1 0.81 489 233 0.49 105 1421 + 17 1398 + 53 4,05 13
33b_20.1 0,29 415 112 0,28 110 1727 + 21 1710 + 17 3,253 1,4
33b_21.1 0,19 112 41 0,38 34 1942 + 27 1922 + 24 2,844 1,6
33b_22.1 1,30 102 81 0.82 292 | 1832+26 1768 + 52 3,034 1,6
33b_23.1 0,00 238 226 0,98 8,73 | 269+43 217+ 75 23,47 1,6
33b_24.1 1,68 378 240 0,65 94,9 | 1622+21 1639+ 110 3,485 1,5
33b_25.1 0,00 51 61 1,23 597 | 822+16 758 + 80 7,35 2,1

lpumewanus: (1) — KOppeKlMsi Ha HEPAAMOTEHHbI CBHHEL — MO pe3yibTataM u3mepeHus ~'Pb. Bce mnorpemxocti —
|-sigma, Bo3pact — B MJiH 1eT. Pb_ u Pb — HepanuoreHHelii 1 paauoreHHbIi CBUHELL, eIT. COIT — KO3(MDULIMEHT KOPpeIsLIMH.
Ounbka npu Kanudposke cranaapra 0,53% (He BKIIOUEHA B BBILIETIEPEUUCICHHBIE OIMOKM, HO YUHUTBIBACTCS NMPH CpaBHE-
HUM PE3YJILTATOB C pas3jMYHBIX 1Aii0).
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noauaTus Menaeneesa

Tabauya 4

:::(?:-,L' +04 ::ag]],L- 4+ :u%:,{_" 4+ €IT.
)‘1206 Pb‘ ;12 35U ;JEJSU corr.
0,047 53 | 0,1282 5.6 0,01978 1,6 0,279
0,0466 4,2 | 0,1297 44 0,02017 1,5 0,330
0,06196 1,3 | 0,957 1,9 0,1120 1,3 0,709
0,0615 2,8 | 0,961 3,1 0,1133 1.4 0,442
0,0625 3 0,978 3.3 0,1136 1.4 0,436
0,0609 7.4 | 0,95 5 0,1131 1.5 0,202
0,10708 0,88 | 4606 1,6 | 0312 1.4 | 0,845
0,1205 1,5 | 512 2 0,3082 1.4 | 0,694
0,0533 35 | 0,334 39 | 004541 1,5 | 0,400
0,0528 3 0,334 34 | 0,04592 1,6 | 0,461
0,1096 23 | 536 3,2 0,3547 2,1 0,673
0,0557 3,1 | 0,47 34 0,0612 1,4 0,413
0,0764 1,5 1,895 2,1 0,1798 1.4 0,691
0,0857 1,5 | 2,691 2,1 0,2278 1,5 0,697
0,0987 1,1 3,901 1,8 0,2866 1,4 0,792
0,1195 0,67 | 5226 1.6 0,3173 1.4 0,902
0,1209 0,82 | 5,461 1,6 03275 1.4 0,859
0,1016 093 | 2,461 1,7 0,1757 1.4 0,832
0,1195 1.1 5,61 1,8 0,3406 1.5 0,792
0,0704 2,8 1,583 3,2 0,1631 1,6 0,500
0,0715 10 1,78 11 0,1804 2,2 0,206
0,1815 1 5.8 1,8 0,2316 1,5 0,830
0,1011 24 | 4,05 3 0,2907 1,7 0,577
0,0929 1.1 3318 1.8 0,259 1.4 0,780
0,1861 096 | 13,62 1.9 0,5309 1.6 0,857
0,0981 1,3 3,728 1.9 0,2757 1,4 0,735
0,0959 1.8 3,52 23 0,2662 1,5 0,629
0,1877 0,42 | 13,11 1.4 0,5065 1,3 0,952
0,1874 0,86 | 13,59 1,7 0,5261 1,5 0,868
0,0987 1,3 | 3,932 19 0,2889 1,4 0,745
0,08 1,7 | 2,123 2.2 0,1925 1,4 0,645
0,0607 6,2 | 0,892 64 0,1066 1,7 0,259
0,0593 5 0,918 53 01122 1,7 0,314
0,115 16 5,73 16 0,362 4,7 0,286
0,0887 2,7 | 3,016 3 0.,2466 1.3 0,435
0,1047 091 | 4,436 1,7 0,3072 14 0,836
0,1177 1.3 57 2,1 0,3515 1,6 0,764
0,1081 29 [ 49 3.3 0,3287 1,6 0,495
0,0505 3,2 | 0,297 3.6 0,0426 1,6 0,453
0,1008 6 398 6,2 0,2861 1,5 0,241
0,0645 3.8 1,209 4.3 0,136 2,1 0,479

Ha momngatun Anbda KaHaacKoil 3KCIeauIueii
CESAR (1983) nparuposanbl B 60opTy Tpora CESAR
MaJorJlyOMHHBIE BYJKaHUTbI OCHOBHOTO cocTaBa [32].
ITo pmanHbIM [51], XenToBaTble BbIBETpEble MOPOIbI
(06p. 6) CESAR mnoka3zajy XUMUYECKHUII COCTaB BbI-
COKOTUTAaHUCTHIX (2,75—3,57% Ti0,), Beicokodocho-
PUCTBIX U 3KEJIE3UCTHIX IIETOIHBIX 0a3aJIbTOB C HU3KU-
MU CONEpKaHUSMU MarHus U Kanbuus (puc. 12). Tlo
MHeHuto Ban Baronepa (1986), uaMeHeHHbIe Oa3ajIbTh
CJIaraloT aKyCTUYeCKUil (byHIAMEHT LEHTPaIbHOMN Ya-
CTU IOTHATHS AJTb(ha M C HECOTJIACHEM TIePeKPBIBAIOTCS
MOPCKMMU OCaJKaMu BepxHero Meja (Kamran). Cxon-
HBI€ XapaKTePUCTUKY UMEIOT, I10 YCTHOMY COOOLIEHUIO
B. Nokarta, u otobpaHHble B peiice «Polarstern-1998»
Ha Xp. Anba cyOIIeOUHbIE TTOBBIIIEHHOTUTAHUCThIE
6azanbThl [34].

B 2008 u 2009 rr. noHHOE OMpoOOBaHUE AKTUBHO
MPOBOAUIOCH aMEPUKAHCKUMU TeojioraMu B peiicax
Kopabist 6eperoBoii oxpansl CIILIA «Healy» (puc. 13):
Ha cemu ctaHLusx onpodoaHus (DR-1-7) B 2008 1. —
npoduib OrpoOOBaHMS MPOXOAMWI OT I0KHOI OKOHEeY-
HOCTH MOTHSTHUS AJb(a yepe3 1elb CUMayHTOB BIOJIb
3aIragHoi rpaHnibl KaHamcKoil KOTJIOBUHEI IO CeBep-
HO# oKoHeuHocTH Xp. HopTBuHA 1 YyKoTCKOro 1mjiato
(puc. 14) u nsatu crannusix (DS-1-5) B 2009 . — Touku
HaXOIWJIMCh B CEBEPHOI yacTh XxpebTa u otpora Hoprt-
BUHI, Ha 3ckapnax LleHTpasibHO-YyKOTCKOro moaBo-
Horo xpebTta, YykoTckoM 11ato u cuMayHTe Healy [20].
Teonornueckoe ornpodoBaHUE B TOM pailoHE OBbLIO
nponoykeHo B 2012 .

ITnaTo6a3zanerel (puc. 15) mparmpoBaHbI Ha CUMa-
YHTE B ceBepo-3anagHoil yactu KaHamckoit KoTio-
BuHBI (DR-6) 1 Ha ceBepHOM oTpore xp. HopTBuHz
(DR-7) (puc. 16). I1o npeaBapuTeIbHOMY U3Y4YEHUIO
00pa3LoB, MOPO/Ibl C 00EUX CTAHLIMI OTHOCITCS K 111e-
JIOYHBIM U YMEPEHHOIIIEJOYHbIM Oa3ajbraM, MPUYEM
obpasubl DR-6 (79°44'31" c.u.; 155°06'43" 3.1.) nipen-
CTaBJISIIOT CO0OI TOJIEUTOBBIE TIOJBOIHBIC TTUJLIOY-JIa-
BBI, a Toponsl DR-7 (78°3202" c.mr.; 156°42'00" 3.1.)
M3BEPTajuCh B Cy0a3paJbHOU Cpele M MO TeOXMMUYe-
CKHM XapaKTePUCTUKAM OJIM3KU K KOHTUHEHTATbHBIM
rutato6asansTam [19, 37]. Cyns mo ocoOeHHOCTSIM XU-
Mu3Ma, o0e mopoasl choOpMUPOBAHHI B XOAE BYJIKa-
HUYECKOTO U3JIUSHUS JIaB B MEJIIKOBOIHBIX YCIIOBUSIX,
MarMa IpeaBapuTeIbHO MpOoILIa Yepe3 MOIIHYIO KOH-
TUHEHTAJIBHYIO KOPY, XOTS ceiiuac IMOpPOabl HAXOASTCS
Ha rayouHe 6osee 3500 M. DTO yka3blBaeT Ha CUJIb-
HOE pacTsKeHMEe M ObICTpoe TIJIyOOKOE MOTpyKeHUe
KOHTHHEHTAJIbHON KOPBI CEBEPHOIO IIPOIOIKCHUSI
YyKOTCKOTO TIJIaTO M, 10 MHEHHIO aBTOPOB, HUKaK
He corjacyercsl ¢ MPeICTaBICHUSIMA O BO3MOXKHOM
MPUHAIJICKHOCTA 3¢MHO# KOPHI peTHOHa, TTOrpaHuy-
Horo ¢ KaHanckoil KOTJIOBMHOM, K OKEaHMIECKOMY
tuny. CocTtaB cyOaspajbHbIX IIEJOYHBIX 0a3ajibTOB
n3 Toukn DR-7 (xp. HopTtBunzm, YykoTckoe IIaTo):
SiO, 43,7; TiO, 2,79; Na,0+K,0 3,4, MgO 9,1%;
Mg-uucino 51 u SiO, 47,6; TiO, 1,42; Al,O; 16,9 wt%,
Na,0+K,0 5,0, MgO 7,59%; Mg-uucino 53,8);
MOJABOAHBIX ILEIOYHBIX 0a3anbToB cuMayHTa DR-6:
SiO, 43,9-46,0; TiO, 3,98—4,37; Na,0+K,O 44—
4,9, MgO 4,5-5,0; Mg-uncio 34—37 [40]. Muxkpo-
BJIEMEHTHBIM COCTaB MOPOJ CMMayHTa OOHApYKUBacT
obOoraleHue HEKOTePEHTHBIMM 3JIeMEHTaMU IO OT-
HoOmIeHMIO K mpuMutuBHOI ManTuM; CeN/YbN 1,7—
2,8, GAN/LuN 1,0—1,6; Hu3Kui Sr B OTHOLUEHUU
SrN/NdN 0,28—0,45; Takue reoXruMuyecKue Xapak-
TEPUCTUKHN COOTBETCTBYIOT KOHTUMHEHTAIBHBIM TLIATO-
0azajbraM, TIpU 3TOM He OOHApYXWJIOCh HU OJHOTO
obpasua ¢ coctraBom MORB.
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Tabmuya 5

Mopdoaornueckas u BO3pacTHas XaPAKTEPHCTHKA HHPKOHOB
u3 0a3a71bTOB M raddpo-a0epuToB noausaTus Menjaeieena

Obpasen

JlatupopaHnbie 3€pHA LMPKOHA € YKA3aHUEM YYaCcTKOB
npo6oorbopa SHRIMP
(auameTp kamzoro yyactka 20 mim)

Pﬁ'jyﬂ bTAThlI HCCNEA0BAHHA LIHPKOHOB

S512-00-8m (YCO-8)
Mukporab6po-nopdupur,
macca 800 r, BbljieneHbl
23 3epHa LIHPKOHA

SS12-08-7m (¥YCO-7)
["abbpo-nonepur,
macca 950 r, Beiieneno
IECTh 3EpeH HMPKOHa

L[MpKOHBEI OJHOPO/IHBIE, KPYMHBIE, UTHH-
HOMPHU3MATHYECKHE, MAarMaTH4ecKoro o0-
nuka, BeicokoypaHoseie, 850—1152r/t,
ornomenne Th/U sricokoe 1,6—1,8. Bos-
pacT (KOHKOPAAHTHBIH, BPEMs KpHCTaIN-
sauun nopoast) 761 £ 3 man ner. Cems
3épeH, 3épHa rpy0bO30HANIBHBIE, C BKIIOYE-
HHSAMH, TIPEZNONOKHTENIBHO MeTacoMaTH-
yeckne, HH3KoypaHoBele 238-263 r/T,
uuskoe orHowenne Th/U 0,5. Bospacr
3TOH rpynibl uupkoHos 498 £ 4 muu ner

LlupkoHsl pasHopoaHblie. YeTwipe 3epHa
uroaedatele (1, 2) U npuaMaTHYeCKMe,
C BBIP@KEHHOW  OCUMWJUIMTOPHOI  30-
HAILHOCTBIO, OTYETIMBBEIMKA pebpaMu W
rpaHAMH, KPHUCTALIBI MarMaTu4eckoro
THNAa. YMepeHHo ypaHoBbie U= 259—
427 r/t, Th/U 0,4—1,0. Bospacr no tpém
3¢pHaM 500+ Swman ner. Yerséproe
3epHO C Oojliee BBLICOKMM OTHOLIEHHEM
Th/U 1,6. Bospacr 288 &+ 6 MaH Jer
(BOo3MOXKHO, Meramopduueckoe cobbl-
THE)
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Hpodorxcenue maon. 5

JlatuposaHHbie 3€pHa LIMPKOHA C YKa3aHMEM YYacTKOB

000XpEeHHBIM FTHHH3UPO-
BAHHBIM LIEMCHTOM.

Kepu cks. 21 (yuactok 6 n3
CEeBEPHOIH YacTH TMOAHATHA
Menneneesa).

Macca obpasua u3 uemeHTa
knacronassl 120 r, BbiesieHo
0JIHO 3€PHO LIHPKOHA

KD12-00-33b

bazanbT MHHIANeKAMEHHBII.
KepH ckg. 33 (yuacrok 0 u3
HOKHOH  4YacTH  TOJHATHA
Menneneesa).

Macca 106 r, BeiaeneHo

25 3epeH LUHPKOHA

Obpasen npoboorbopa SHRIMP PesynbTarel Hecen0BaHHA UHPKOHOB
(nnameTp Kaxmoro yqactka 20 mrm)
KD12-06-21b 3epHO TOHKO30HAIBHOE, KOPOTKOMpPH3MAa-
Knacronasa 0GasanbToB ¢ THYECKOE, XOPOILIO OrpaHeHHOe, MarMarH-

4eCKOro reHesuca.
600 r/t, Th/U 0,6.
Bospact (KoHKOpaHTHBII)
127,5 + 2,7 mnH ner

Conepxanne ypaHa

Camble MOJIO/IBIE JIBA 3EPHA YKA3BIBAIOT HA
nepMckuii Bozpact GasansToB ~ 260 miH
neT (BpeMs KpUCTa/UTH3alHi Marmel ).

OtyeTnuBo BbIAENAETCA 5 BO3PACTHBIX
KJIACTEPOB YHAC/IEI0BAHHBIX LIHPKOHOB:
noszHeapxeiickuii (Tpu zepua) — 2,7;
naneonporeposoiickuii (6 3épen) — 1,9;
panHepudeiickuii (7 3épen) — 1,65;
nosaHepudeiickuii (5 3épen) —

or 0,8 no 1,1;

paHHeBeHICKHH (0IHO 3epHO) —

668 maH net

Bce 6aszanbTel cmMayHTa [EIUIETMPOBAHBI MO S,
Nd u Hf u30TONMHBIM OTHOLIEHUSIM OTHOCUTEJIbHO
cpenHero cocrtaBa 3emin (MNd/"Nd = 0,512669—
0,512919; ¥Sr/%Sr = 0,703894—0,704764; '"*Hf/""Hf =
= 0,283128—0,283191). [TockoabKy MpOSIBICHUS BYJI-
KaHu3Ma pacriojiararoTcsl JajgeKo OT SIBHBIX CIIPEIMH-
TOBBIX IIEHTPOB, a TEOXMMUUYECKHME XapaKTePUCTUKH
paccMaTpUBaeMbIX BYJKAHUYECKUX IOPOJ CUJIbHO
OTJIMYAIOTCS OT 0Oa3ajbroB Xp. [akkens, ouyeBUIHO,
yTO BYyJKaHU3M obyiactu LleHTpanbHO-ApPKTUYECKUX
MOJHATUI MMEET TUTIOMOBYIO NPUPOAY U BYJIKAHU-
YyecKue MOopoAbl CMMayHTa IpUHaMIeXaT K MeJOBOM
npopuHuuu HALIP. IlonyuyenHas mHdopmanus o0
M30TOMHBIX Bo3pacTax 6azansroB 112—100—76 MutH et
[28] cBuaeTenbCTBYeT O MPOJOKUTEBHOM Iepuoae
aKTUBHOTO MarMaTtmi3Ma B AMepa3suiiCKOM CEKTOpe
ApKTUKU (MPUMEPHO 35 MJIH JIET), YTO JOKHO OBITH
YUYTEHO B JIIOOBIX Mo/ sIX (hopMUpoBaHUS AMepa3uii-
ckoro OacceiiHa.

B HenaBHO 3aBepIIMBIICHCS POCCUICKON SKCITEIM -
1 «ApkTuka-2012» He TOJbKO AO0KA3aHO Haludue
KOPEHHBIX OOHaXXKeHUI Ha MomHITUM MeHaeaeeBa
(c BRIXOmAMM Ha 3CKapIliax Iopox (yHIaMeHTa Ha
TOBEPXHOCTh MOPCKOTO IHA), HO M BIIEPBBIC ITOJY-
YyeHbl OoOpa3lbl KepHa 0a3ajJbToB, MO OOJUKY M CO-
CTaBy COOTBETCTBYIOIIME MeJOBbIM Oa3ansram HALIP,
3aJIeTaloIMM Ha TPaHUIE OCaJJOYHOTO Yexyia U CKIal-
yatoro (yHaameHTta. Hakonel, mojyyuia oObsSCHE-
HHE KPYITHAsI TIOJIOKUTEIbHASI MarHUTHAsT aHOMAJIHSI,
pacnpoctpaHeHHast B LleHTpanbHOI ApPKTHUKE, B TOM
yucie Ha noaHaTuu MeHaeneeBa. IIpomomkaeTcs
U3yYeHHE TeTporpapuuecKuX, MUHEPAJTOTUUCCKUX U
TEOXMMHMYIECKIX OCOOCHHOCTE 0a3aJbTOB MOTHSATUS
Menpneneesa u 6asansroB Apyrux pernoHos HALIP.
[lepBBie TTOyYeHHBIE Pe3yJIBTaThl MCCICIOBAHUIA CBH -
JIETETBCTBYIOT O BHYTPHUIUIMTHON KOHTWHCHTAJIBHOM
npupoae 6a3ansroB nmoaHsaTUs MeHneneesa. [1o ume-
IOIIMMCSI Ha CEeTOIHSI HOBBIM MaTepHayiaM, TTOTHSITHE

51




: ® -115

pEp )Ma4 & | Ar-Ar
i U- o= | YykoTckuia
C | 6bopaepne

@ O6pasul 6azanstos

Puc. 11. IlenTpanbHo-ApKTHYECKMii apeas pacmpo-
cTpaHeHns1 6a3aJIbTOB MeJIOBOii MarMaTHYecKoii mpo-
puniuu HALIP (a — na kapre Moxo, 6 — Kaprte
MATHHTHOTO TOJs, 6 — TPABUMETPUYECKOW KapTe) W
pa3MelieHNe CTAHLMI Te0JIOTHYECKOTO ONpPOOOBAHMUS

1 — CESAR (1983), 2 — «Polarstern-1998» [34], 3 —
«Healy» (2008 u 2009), 4 — «Apkruka-2012». KpacHbie
JIMHUU — 30HAa TPEXJIYyYEBOTO PACTAXKCHUA 3eMHOM KOPbI
(triple junction) B paiioHe Kanaznckoii KoTioBuHbI U Ce-
BepHOTO OoprepieHIa, oTpaxkalolasics Ha Kapte Moxo
LlupxkymmnonsipHoit Apkruku mM-6a 1 : 5 000 000

Bospact obpasua
AWI Core 88 mau ner

"' i Canads
.

CESAR samples

Bynkanuueckas
nopoja,
obpazopaBiuascs
B MEIKOBOIHOI
oBCTaHOBKE

Puc. 12. Teonormyeckoe ompoOoBaHHE MOTHATHS
Anbda-MenneneeBa (IeI0YHOI M3MEHEHHbI 0a-
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Puc. 13. Cranuuu nparupoBaHus B peiicax JieoKoJa
«Healy» B 2008 (kexrbie Touku) u 2009 rr. (kpac-
Hble ToukH). B mynkrax DR-6, 7 u DS-3, 4 ceBepHee
YykoTcKOro miaro noaHaTbl 6aszaasrel HALIP [41]
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: CKOrO JHA, OMPOOOBAHHbIE BO BPeMs SKCHEIUIINI
«Healy-2008» [41]

Puc. 15. O6pa3en miarooda3aibTa, IparipoBaHHOTO HA CHMAYHTE
K ceBepy ot Uykorckoro miaro (DR-6) [41]
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Puc. 16. Oopasen miaroda3ajisra, IparupoBaHHBIA HA CeBEPHOI . R RS o
okoHeuHocTH Yykorckoro miaro (DR-7) [41]
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MeHpaeneeBa MOXET paccMaTpUBaThCsl KaK TJIyOOKO-
MOTPY>KeHHAasl 4acTb KOHTMHEHTAJIbHOU oKpanHbl EB-
pa3nu, COXPaHSIOIIEH TECHYIO CBSI3b CO CTPYKTypaMu
OpUIETAIONIEed OCTPOBHOM M MATEPUKOBOM CYILIM.
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