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Me3o30iickue MarMaTu4eckue KOMILIeKChbl apxunesara 3emist ®panna-Hocuda

! Feonoeuueckuii uncmumym (I'MH) PAH, Mockea, Poccus
2 Hucmumym eeonozuu u munepanocuu (MI'uM) CO PAH, Hoeocubupck, Poccus
? Unemumym semnoii kopwr (M3K) CO PAH, Hpxymck, Poccus
! Mypmancruii mopcxoii 6uonozuueckuii uncmumym (MMBH) KHI] PAH, Mypmanck, Poccus

B reonornueckom crpoenun apxunenara 3emist @panna-Hocuda (3OU) yyacTByroT 1Ba
ME3030MCKUX CTPYKTYPHBIX sipyca [Jubmnep, 1970], paznuyaronigecs: o cOCTaBy OCaJOYHBIX U
MarMaTU4ecKux mnopox. IlepBelii W3 HUX, pPaHHEME3030WCKUM, MPEICTABICH MOIIHBIMU
NpUOPEKHO-MOPCKUMHU M KOHTHHEHTAJIBHBIMH OTJIOXKEHUSMH CPEIHEr0 U BEPXHEro Tpuaca, u
PE3KO BapbUPYIOIIMMU IO MOUIHOCTU TEPPUTCHHBIMH OTJIOXKEHUSAMHU I0pbl. CyMMapHas
MOIIHOCTh OTIIOKEHUH 3TOro spyca (MO pa3pe3aM MapaMeTPUUYECKHX CKBaXXHH Ha OCTPOBAX
Xeiica u I'peam bemn) mpessimaer 3000 M. PanHeme3030iickre MarMaTUYECKUE TOPOABI IO
OIMyOJIMKOBAHHBIM JaHHBIM PaJHUOJIOTHYECKOTO JATHPOBAHUS PACIIPOCTPAHEHBI HAa OCTPOBAX
I0ro-3aMajgHoN dYacTu apxurenara: 3emie Anekcanapel, 3emuie ['eopra, bproca, ['ykepa,
Anmxepa [Cmonbos, 2002; Dibner, 1998]. EcTh NaHHBIE 0 HAIUYUU BYJKAaHUTOB 3TOTO BO3pacTa
Ha ocTtpoBax 3emuss Bunbpueka, ConcbOepu, Ixekcona u Xogmana. B crpoenun BTOpOro,
MO3JHEME3030MCKOr0,  sipyca  y4acTBYIOT B  OCHOBHOM  PaHHEMEJOBBIE  BYJKAHUTHI
pasHodanmanbHOW TPUHAICKHOCTH M aCCOUMHUPYIOIIME C HUMH HE3HAYHTENbHBIC 110
cTpaturpaduyeckoMy 00beMy TeppUTreHHbIE OCAI0OUHbIE MOPObl KOHTUHEHTAILHOTO TeHEe3Hca.
OO01mass MOIIHOCTH fipyca IO HEKOTOpbIM oleHkam pgocturaer 600 M. Spychl pas3nenceHsl
CcTpaTturpa@UyecKuM W MEHEee OTUYETJIMBBIM CTPYKTYPHBIM HECOTJIACHUSMH, TPACCHUPYIOIIUMUCS
IO TOJIOIIBE 0CAI0YHO-BYJIKAaHOTC€HHBIX OTIIOKEHUI Heokoma [/[ubnep, 1970].

[IpencraBnenne 06 apxunenare 3OU kak o eAMHON MO3IHEME3030MCKOM TpammoBoOit
npoBUHIMYU TIociie uccaeaoBanuii B.JI. luOHepa B KOHIIE MATHACCATHIX - Hadaje CEMUIACCATHIX
roJIOB MPOLLJIOr0 BEKa MPOYHO YKOPEHUJIOCh B JuTeparype. OaHaKo, 1Mo pe3yJsibTaTaM Hallux
uccieloBaHuii maATH ocTpoBoB (3emist Aunekcanapel, HoptOpyk, I'ykepa, Ckorr-Kentn u
Xeiica), Me3030liCKMe MarMaTH4ecKkhe O0Opa30oBaHUSl apXWIenara MoJIpa3feNsaioTcs Ha JBa
KOMIUIEKCA: paHHEME3030MCKUIl (FOpCKUIi) U MO3JHEME3030MCKUIl (paHHEMENOBOMW), OTJIMYHbIE
10 BEIIECTBEHHOMY COCTaBY BYJIKaHUTOB.

PanHeme3030lCKHIT MarMaTH4eCKMH  KOMILUIEKC TIPEJICTaBICH  TOJICUTOBBIMU
0azanbpTaMu U JoJeputaMu ocTpoBoB 3emus Anekcanapsl, HoptOpyk, ['ykepa u Ckorr-Kenrtu.
Haunbonee momHble pa3pe3bl 3TOro KOMILIEKCAa HAaxXOASTCS Ha 0-Be 3emiisi AJiekcaHnpel. B
OeperoBbix oOHaXkeHMsIX 3anuBa JlexHeBa (0yxtbl CeBepHas u OcTpoBHas) Ha Mbicax JloOKuHA,
Boimika, babymikuna, /[BoitHoi 1 MenexoBa ByJIKaHUTBI 3TOTO KOMIUIEKCA CIIaraloT CEpUI0 U3
TpeX CyOTrOpU30HTANBHO 3aJIEraloIIUX MOKPOBOB, 00IEH MOIIHOCTBIO 55-65 M. HinkHuit n3 HUX
CIIO)KEH YEPHBIMH IIJIATMOKJIA30BBIMH MHHJAJIIEKAMEHHBIMU 0Oa3ailbTaMH CO  CTOJOYATON
OTZENBbHOCTHI0. BruauMas MOIIHOCTh 3TOro mokpoBa 7-15 m. Beime pacnonaraercs cpenHuit
NOKpOB 0a3ajbTOB, YacTO MUHAANEKaMEHHbIX, U joneputoB (17-20 M) c rabidoBoi
oTaenbHOCTBI0. Onpenenenne Bo3pacta CAr/>’ Ar METOIOM CTYIIGHYaTOrO Mporpesa [Jlenesun u
op., 2006] no mmaruokina3zy u3 3roro mokposa (N 80° 46.503'; E 47° 42.197") nano 3HaueHue
Bo3pacta minato 156,5+7,5 mun net (puc. 1) [Kapsaxkun u [llununos, 2008]. Benuaer paspes
MOKPOB MEIIKO3EPHUCTHIX JOJEPUTOB C TMTAHTOCTOJIOYATOW OTACIBHOCTHIO MOIIMHOCTHIO 15-20
M. DTOT TOKPOB SBJSETCS MApPKHUPYIOLIUM [UIsi PAHHEME3030MCKHX BYJIKAHMUYECKHX IOPOJ
octpoBa. Kak mpaBuiio, uM cOpPMHpPOBAHBI CaMble BBICOKHE TOYKH penbeda. OgHako B psje
MECT TOKpPOB OOHa)kaeTcs Ha ypOBHE MOpsS, TEM CaMbIM MOJYEPKHBas KJIABUIIHYIO I'paOeHO-
TOPCTOBYIO CTPYKTYpPY OCTPOBa, C MAaKCHUMAaJbHOM aMIUIMTYAONH BEPTUKAJIBHOTO MEpEeMEIICHUs
Mo pasjoMaM ceBepo-3amagHoro npoctupanus 45-50 M. B obHaxkenuu ¢ koopaunatamu N 80°
44,832', E 47° 34,503"' cpenHuii U BEpPXHUU TOKPOBBI pa3/eNEHbl TOJIIEH arjioMepaTOBbIX
TypoOpexkunii  (MOmHOCTHL 4-6 M), B cocTaBe OOJOMKOB KOTOpPOW mpeoOianaroT
MUHJaJIEKaMEHHbIE 0a3aJIbThI.
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Puc. 1. *°Ar/*’Ar Bospactble u Ca/K cnekTpbl JUIS TUIArHOK/IA30B
| — naarvoknas u3 Gazaneta 0-Ba 'ykepa; 2 — nuarnoknas u3 OazansTa 0-Ba 3emuaa Asek-
CaHjIpbl; 3 — MIArHOKIA3 M3 nonepuTa aaiiku «'paga AMeTucTosas» o-sa Xelica

[Topoab! paHHEME3030ICKOT0 MarMaTHYECKOTO KOMILJIEKCA 3aHUMAIOT MPAKTUYECKU BCIO
LEHTPaIbHYI0, CBOOOJHYIO OT JIEAHUKOB, YaCTh 0-Ba 3eMJisi AJIEKCaHAPBI U MPOCIIEKEHbl HAMU
Ha ionaau cebiiie 200 kM. Ha roro-3amazie oHU CKPBITHI O] KYIIOJIOM JieHuKa JIyHHBIH, a Ha
CEBEPO-BOCTOKE TIpaHMYaT IO pa3ioMy (cOpocy) C BYJIKaHMYECKUMH OOpa30BaHUSMU
MO3HEME30301MCKOr0 MarMaTH4eckoro kommiiekca. Pasmom, nHasBanHbili Hamu «Harypckumy»,
XOpOMIO JAenu(ppupyeTcs Ha KOCMIYECKOM CHIMKE OCTPOBA M MPOSIBJICH HA TIOBEPXHOCTH 30HOM
TPEUIMHOBATOCTH, HMMPUHON okono 200 M. OH mpotsaruBaercst oT OyxTel OTmenas B IOro-
BOCTOYHOM HaIlpaBJICHUHU Yepe3 MorpaHuuHylo 3actaBy «Harypckoe» Ha paccTosiHue He MEHee
20 kM, CKpBIBasich moa JeaHukoM KpomoTtkrHa Ha m-oBe [10JsSpHBIX JETYHKOB.

[lo coctaBy ByJIKaHUTBl paHHEME3030MCKOr0 KOMIUIEKCA BapbUPYIOT OT TMIIEPCTEH- /10
OJINBUH-HOPMATUBHBIX, C HEKOTOpPHIM MpeoOiafaHueM mocleAHuX. [ HHUX XapaKTepHbI
yMmepeHHsie conepxkanus TiO; (1,51-2,25 Bec.%), a Takke yCTOMYMBO HU3KHE KOHIEHTpAIuu Y
(26-37 r/1), Zr (98-156 /1) 1 Nb (5,5-10 r/1). OtHOMmMEHUs Z1r/Y n Y/Nb MEHSAIOTCS B Ipejenax
3,62-4,51 u 3,41-4,73, coOTBEeTCTBEHHO. TaKMMHU k€ XapaKTePUCTHUKAMU 001a1aloT 0a3aibTOBBIE
nmokpoBel 0-BOB HoptOpyk, I'ykepa m Cxorr-Kentu. Ilo miarmokiazam u3 06a3aibTOB 0-Ba
I'ykepa (N 80° 20,402'; E 52° 46,429") mnonyuyeHO 3Ha4YeHHUE YA Ar BO3pacTa IUIaToO
189,1+11,4 mnn. ner (puc. 1) [Kapaxun u [llununos, 2008].

IHo3aHeMe3030lCKMII MAarMaTHYeCKUN KOMILIEKC NPEACTABICH B HAIIEH KOJUIEKIUU
MOKPOBaMU M IITOKaMH 0a3aJbTOB O-Ba 3eMilsl AJIEKCaHJAPHL, a TakXKe JalkaMHu U CUJUIaMU
TOJIEUTOBBIX JOJEPUTOB 0-Ba Xelca [Kapaxun u Op., 2008]. YA’ Ar BO3pacT IUIATO 110
iarnoknazy gaiiku «I'psga AmerucroBasty (puc. 1) [Kapaxun u Ilununos, 2008] onpenenex
Kak Oappem-antckuii (125,2+5,5 MiH. 5eT), 4To coriacyercs ¢ OMyOJTMKOBAaHHBIMU DaHEe
BOo3pacTtaMu Aaiiku «CKBO3Has» W OJTHOTO M3 CHILIOB ocTpoBa [Cmonbos, 2002]. Ha o-Be 3emis
AJeKcaHJpbl MO3/HEME3030MCKHE BYJIKAaHUTHI OOHA)XKEHBI B CEBEPO-BOCTOUHOW €ro 4acT, B
OCHOBHOM B paiioHe Mbica Harypckoro, rae GopMHupYyIOT Cepuio U3 IBYX-YETHIPEX MAIOMOIIHBIX
(1,5-2 M) mokpoBOB 0a3aJbTOB C XOPOIIO BBIPAXKEHHOM MEJIKOCTOJI0YATON OTAEIbHOCTHIO.
Kpome 6azanbsToB, B 9TO# YacTu ocTpoBa (mobepexne OyxThl 3BepoO0OEB) HaMU OOHAPY KEHBI
KOpEHHBIE BBIXOJBI cephIX Ty(]oB, comepkamux Menkue odiomku 6azanstoB (N 80° 49.040'; E
47° 50.849") u dbparmMeHT OoTIpenapupoBaHHOTO JICTHUKAMHU MaJIeOBYIKaHW4YecKoro anmapara (N
80° 48.188'"; E 48° 03.853'), LeHTp KOTOPOrO BHIMOJHEH BYJIKAHUYECKUM MECKOM M IUIAKAMU,
nepudepusi - ByJIKaHWYECKMMH OomOamu. lOro-3zamagHoW TpaHUIEH pacupoOCTpaHEHUS
MO3/THEME3030MCKUX BYJIKAHUTOB OCTPOBAa CIYXHUT, Kak ObLIO CKa3aHO Bbimie, Harypckuii
paziom.
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Puc. 2. [luarpammel Xapkepa juist 6azansTos panHemesosoiickoro (1) u nozame-
Me3030ickoro (2) MmarmMaTH4eckux kommnaekcoe 3@H
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Puc. 3. CnekTpbl peiko3eMeNbHBIX /1eMEHTOB 623a/IbTOB ME3030HCKIX MarMa-
THYECKHX KOMIUIeKCOB 3DH. YenosHele 0603HAUEHHS CM. Ha puc. 2

B ornnune oT paHHEME3030MCKUX, B MO3IHEME3030MCKUX BYJIKAHUTAX KOHIICHTPAIIUU
TiO, mocruraror BeanuuH 2,56-3,94 Bec.%, P,Os - 0,23-0,70 Bec.%, Y - 32-49 v/1, Zr - 170-320
r/T, Nb - 12-33 r/1. OTHOmIEeHue Zr/Y mensercsa B HUX ot 4,35 1o 6,94 (cpennee 5,66), a Y/ND -
ot 1,48 no 3,33 (cpennuee 2,40).

Paznuumns BemiecTBEHHOTO COCTaBa MOPO/, CIAraloNIMX pPaHHE- U MO3THEME3030MCKUit
MarMaTU4eCKU KOMIUIEKCHI, OTYETIMBO BUIHBI Ha AMarpaMMax Xapkepa, MOCTPOSHHBIX s
Haubosee HHPOPMATHUBHBIX TOPOI00OPA3YIOIMIMX OKCHIOB U PEAKUX 3JeMeHTOB (puc. 2). Takxke
OTYETIUBO KOMIUIEKCHI PA3IMYalOTCs MO COJEPKAHHUIO PEIKO3EMENIbHBIX 3JIEMEHTOB (puc. 3),
ocobenHo mo koHmeHtpamusaMm Jnerkux REE. B momepurax nmaexk «I'psima AmetuncroBas» u
«CkBo3Has» (0-B Xeiica) NposBIICHa HE3HAYUTENIbHAS OTpHUIIATEIbHAsS €BPOIMEBAasl aHOMAJIHS,
KOTOpasi MOKa He BBISBJICHA B MOPOIaX PaHHEME3030MCKOT0 KOMILIEKCA.

PacuetHoe MonenmupoBanue (U3HKO-XMMHYECKHX IMAPAMETPOB MArMaTHYCCKUX CHCTEM,
MPOBEJICHHOE HAa OCHOBE JAHHBIX MO COCTAaBaM pACIIaBHBIX BKIIOYCHHH B IJIarvokjia3ax
MAPOKCEHAX PAHHEME3030MCKOTO MarMaTHYeCKOTO KOMIUIEKCA, IMOKa3ajao, YTO 3TH MapaMeTphl
CXOAHBI JJig 0a3ajdbTOB pa3HbIX OCTpoBOB apxwumenara 3PU. [Ins OazansToB 0-Ba 3emis
AnexkcaHApbl BbIYMCICHHAs TyOMHA F€Hepaluyu MEPBUYHBIX paciuiaBoB cocTaiseT 75-100 kw,
a Temrneparypa marmoreHepauuu 1450-1550 °C [Cumonos u op., 2008]. C 3TUMU JaHHBIMU
MpPaKTUYECKH COBIAJAIOT COOTBETCTBYIOIIME 3HaueHus (65-95 km u 1410-1520° C) npns
6azanbTOB 0-Ba ['ykepa [Cumornos u op., 2009]. CyuiecTBeHHO WHBIC BEIMYHMHBI TTyOWHBI U
temneparypsl reHepaiuu MarMm (110 kv u 1600° C, COOTBETCTBEHHO) MOIYYCHBI ISl 0a3a1bTOB
MO3THEME3030MCKOTO MarMaTH4IecKoro komiuiekca [ Cumoros u op., 2008].

Takoe paznuuue B BO3pacTe, XMMHU3ME BYJIKAHUTOB Ha YPOBHE COJEPX AHUN TIIaBHBIX
MOpPO1I000Pa3yIOIIUX OKCHUIOB, PEIKUX U PEIKO3EMETIbHBIX IJIEMEHTOB, COCTaBE pPACILIaBHBIX
BKIIIOUEHUI B MUHepajax, TTyOuHe U TeMmrepaType MarMOTeHEpallly, OMPEeIeICHHO TOBOPUT O
TOM, 4TO B npenenax apxunenara 3OU pa3BuThl ABa COBEPIIEHHO Pa3HBIX PAHHEME3030MCKUNA U
MO3/THEME3030MCKUI MarMaTuuecKux Komruiekca. CpaBHEHHE ¢ MarMaTHY€CKUMU KOMIUIEKCAaMU
U3BECTHBIX T'EOJIMHAMUYECKUX OOCTAaHOBOK IIOKa3bIBa€T, 4YTO IO BCEM BEIIECCTBEHHBIM
MpU3HAKaM BYJKAHUTHl PAaHHEME3030MCKOI0 MarMaTH4eCKOTO KOMIUIEKCA COOTBETCTBYIOT
TAMAYHBIM ~ T1aToOazanmbram  Cubupckoit  mnardopmel  [Cumonos u  op.,  2005], a
MO3JHEME3030MCKOTO  CXOAHBl €  IUIIOMOBBIMM  BYJIKAaHUTaMH  TOPSYMX  TOYEK
BHYTPUOKEAHUYECKHX OCTpoBOB. [lo Tem e mpu3HakaM KOHTHHEHTAJbHbIE TOJIEUTOBBIC
6azanpThl apxunenara 3®@U otimyaoTes oT 6a3aIbTOB KOHTUHEHTAIBHBIX PU(TOBBIX 00sacTei,
B YaCTHOCTH OT JTasoHHOW baiikamo-MoHronbckol puQTOBOM CHUCTEMBI, TIE MpPeodIagaroT
cyOrienounbie 0a3aabThl.



OTmedeHHbIE 4YepThl ME3030HCKOro Marmatuzma apxumnenara 30U sBistoTcs
OTpaKEHHEM CIeIU(PHUECKOW TIeoJMHaMU4ecKoil mno3uuuu bapeHneBoMopckoil maccuBHOM
KOHTHMHEHTAJIbHOW OKPaWHbI B I0PCKO-MEJIOBOE BpEMs, KOTOpasi 00yCJIOBJI€Ha MOJI0)KEHUEM €€ B
001acTH B3aUMOJCHCTBUS OKPAaWHHO-KOHTUHEHTAJIbHBIX U (HOPMHUPYIOIIUXCS OKEAHHMYECKUX
CcTpYKTYp [[Lununos, 2004, 2008, [llununosg u op., 2009].

ABTOpBI NpU3HATEIbHBI HAYAJIBHUKY MOrpaHuyHON 3acTaBbl «Harypckoe» M.A. HocoBy
3a IOMOIIb B TIPOBEJICHUH MOJIEBBIX paboT Ha 0-Be 3emiist Anekcanapst B 2006 u 2008 rr.

Pabora BeimonHena B pamkax nporpammbl OH3 PAH Ne 14 «Mcropust hopMupoBaHus
Oacceiina CeBepHoro JIeTOBHUTOrO OKeaHa W PEXHUM COBPEMEHHBIX HPUPOJHBIX MPOIIECCOB
Apxkruku (1o nmporpamme MexayHapoaHoro nossipHoro roga 2007-2008 rr.)», npu HoaaepKKe:
POOU (mpoext Ne 08-05-00733) u unrerpanmonnoro npoekra CO PAH Ne6.16.
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