KOJIOCKOB u ap.

Puc. 1. Teonornueckas Kapta paiioHa BepxoBbeB p. KUXuuk: / — 4eTBepTUYHbBIE TPEUMYIIECTBEHHO aJJI0OBUAb-
HO-TIPOJIIOBUAJIbHbIE OTIOXEeHUH; 2 — KoMILiekc nopox Keuesa N, Bozpacta; 3 — kommueke Kabanuxu N1 Bospac-
Ta; 4—5 — NMOpOAbI BYJIKAHOI€HHO-0Cca104Horo pyHaaMenTa: 4 — Opmanosckoit (N, _?) u 5 — Mibunckoit (N, ,?)
CBUT; 6 — KOMILJIEKC KOHYCOB AOIYU; 7 — KOMIIJIEKC MPUPEUYHbIX KOHYCOB; &—9 — pas3joMbl: § — YCTAaHOBJIEHHbBIE U
9 — npennojaraemble; /10 — ToYku HabaoAeHUS; 11 — MECTOIOJIOXEHUE NU3YUEHHOTO 00beKTa.

Kpome nByX KpyHmHBIX BYJKaHUYECKUX Mac-
CHBOB Ha M3YYEHHOI TEPPUTOPUHU pacIliojaraeTcs
TaKXe HECKOJIbKO BYyJKaHUUYEeCKUX KOHYcOB. Ilo
OCOOEHHOCTSIM COCTaBOB M CTPYKTYPHOMY ITOJIOXKE -
HUIO OHU OBbLIY pa3aesieHbl Ha IBe TpyIIbl. KoHyCh
CEBEPHOI YacTH pailOHA COCTaBISAIOT MPUPEUYHBIA
KoMIutekc. OHM HeBbIcOKUEe — He 6ojee 60-100 M,
¢ IuaMeTpoM B ocHoBaHUU He Oonee 300-500 M.
Konycsl no npaBoMy 6opTy p. IIyKOHKa CIIOXEHBI
MOPUCTBIMM MTUPOKCEH-TIATMOKIa30BbIMU aHIe3U-
0azayjbTaMU, a JIeBOOEpeXKHbIIA KOHYC IIPeACTaBJIeH
MopPUPOBLIMHU MU POKCEH-TIJIATMOKIa30BbIMU aHJIE-
3UTaMU-aHIEe3UAAUTaAMU U COOEPXKUT OMMHOUYHBIE
BKpPaMJIECHHUKHU U CyOGheHOKpUCTaLIbl amdpudoia
1 OMOTHUTA, a TaKKe TOMEOTeHHBIE cCpacTaHU s T1Jia-
TMoKJa3a U mupokceHa pasmepom 2-3 cMm. Bospact
3TUX KOHYCOB, CKOpEe BCET0, TAaK>Ke MUOIIEHOBBIIA.

HMHTepecHy0 CTPYKTYPHYIO IPUYPOUYEHHOCTD
MMEIOT KOHYCHI LIECHTPaJbHOM YaCTU paiioHa, KOTO-
pbie Mbl OOBbENMHSIEM KaueCTBe O0I1IETO KOMILJIEKCa
AoIT4a 1o Ha3BaHMIO KPYMHON rOpbl-OCTaHIA UX
npogsBiaeHust (puc. 1). OHM pacrnoyjarapTcs Mo
oyre, KoTopas OMHUM CBOUM KpaeM pacceKkaer
maccuB Kabanuxy. OHuU KpyITHee IepBOii FPYIIbl —
BBICOTA caMOTO 00Jb11I0T0 0K0JI0 500 M (TMamMeTp B
ocHoBaHUM Topsgaka 1 kM), octanbHbIX 100-150 M
npu guametpe oT 300 M 1o 1 kM. Bombiioit KoHyc
COTIPOBOXKIAETCS CBOMM HEOOJBIIUM MTOTOKOM,
BBITEKABIIUM Ha CeBep OT €r0 MOAHOXUSA. DTOT

KOMILJIEKC MMeeT OJHOOOpa3HOe CTPOEHHUEe — 3TO
NJO0THBIC YepHbIe aUpPOBbIE U cybaduUpoOBLIE
IBYTIMPOKCEH-IIJIarMOK1a30Bble aHIe31u0a3albThl,
pyU OAJHOM aHaaM3e 6a3anbra. B oqHOM 13 KOHYCOB
6bL1 BcTpeueH aMbuboit (06p. 11-09).

OuuBMH — OOBIYHBIN MUHEpad BKpaIJIEHHH-
KOB U CyO(peHOKpHUCTAJIOB 0a3aJbTOB KOMIIJIEKCa
KeueBa, cydodeHOKpHUCTANIOB U KPYIHBIX MUKPO-
JIUTOB aHAe310a3albTOB KOHYCOB Aomuu. Jas
MEePBOTOCOCTaB OCHOBHOM MacChl KpUCTAJIJIOB
orseyaet Fo,, ., XOTa B HEKOTOPBIX sApax BO3pac-
taet 10 Foy,, a B kpaeBbIX 30Hax onyckaercs 10 Fo,,
(puc. 2). B ange3nba3anabTax BTOPOro MaccHUBa
MOXKHO BBIACJIUTH YEThIPE TeHepallui 3TOr0 MU HE-
pana co sHaueHussmMu: Foy, ; Foy s Fog, (- mFo,, ..
OJIUBUHBI MEPBOI reHepaluy ObIJIM BCTPEUYCHBI
B BUJIE €AMHUYHBIX KpynHBIX (D0 0.5 MM) 3epeH
U OTJIMYAIOTCS MOBBILIEHHBIM comepxkaHuem NiO
(puc. 2a). Uuorna onu cogepxart BkintoueHus Cr-Al
wnunenu (Cr,0, = 14-18%; Al,0, = 14-22%). I1pu
OIM3KOM MarHe3uaJbHOCTU OJIMBUHBI KeueBa 4yTh
0oJ1ee KanblUeBhIe (pUC. 26), YeM B ITIOpogax AoITuu,
HO MeHee MapraHIilOBUCTBIE (puc. 26).

ITupoxcenbl HaMbOJIEE pACTPOCTPAHEHBI BO BCEX
Tumnax nopod. KJinMHOMMPOKCEHB UMEIOT OJU3KUIA
KOMIIOHEHTHBI COCTaB — IMOTICUIOB-3KEIE3UCThIX
aBruToB (puc. 3a). Siapa BKparJIieHHUKOB U cyode-
HOKPUCTAJIJIOB 00Jiee MarHe3uaJbHbl B MOpoAax
KeueBa u Aormuu (Mg# = 75-92), yeM B TaKHUX Xe
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Puc. 2. CootHouenue NiO-Fo (@), CaO-Fo (6), MnO-
Fo (6) B oluBUHAaX ByJKaHUYECKUX KOMILIeKCOB Kux-
yuka: /-2 — ByJiKaHUueckue Komrekcol: / — KeueBa;
2— Aonua.

MnO (Bec.%)

TreHepalusIX U3 BYJIKAHUTOB MPHUOPEK HBIX KOHYCOB
(Mgt = 65-75). I1pn 6JM3KOI MarHe3najabHOCTHU
KJIMHOIMPOKCEHBI MEPBO TPYMNIbl OTINYAIOTCS
oonbmwumu cogepxanuamu Cr,O, (puc. 36) u
TiO, (puc. 32). OpTONUPOKCEHBI B BULE MEIKUX
3epeH ObLJIM BCTPEUYEHHI TOJLKOB aHAe310a3aibTax
KOHYCOB AOITYH C IIMPOKUM AMIIa30HOM Bapualluu
COCTaBOB: OT dHcTaTuTOB (Mg# = 92) no deppo-
runepcreHoB (Mg# = 45). 1o 1ByITMpOKCEHOBOMY

reotepmomeTpy (Mori, Green, 1978) ObLIM TIOJTY-
YeHBbI TEMIIePATYPbl KpUCTAIIN3ALNN OIHOMN U3 Iap
(Mg#t = 82-83): T°C = 1186-1193. bauskue 3HaueHUS
JaeT UCIoJIb3oBaHuUs reorepmomMeTpa JIJI. Ilepuyka
(ITepuyxk, 1977): T°C = 1165.

HMHTepecHo, YTO cXOmHasl 1O BHICOKOI MarHe-
31MaJIbHOCTHU I'eHepaIus OJTMBUHOB KJIMHO- U OPTO-
MAPOKCEHOB Obly1a BCTPeUeHa B BUJE OTHOCUTEJILHO
KPYITHBIX BBIIEJCHU I B OMHOM U TOM Ke 00pa3iie U3
aHJe31ba3anbToB Aomuu (puc. 2, 3). Dta reHepanus
SIBJISIETCS SIBHO HEPABHOBECHOI MO OTHOIIEHUIO K
He OYeHb MarHe3uajJbHBIM COCTaBaM BMelllalolieit
nopox. ITo Bceil BEpOSITHOCTH, 3TO pa3pylLIeHHBII
KCEHOJIUT MepUAOTUTOBOTO COCTaBA.

IInarmokia3sl — Takke pacrpoCTpaHEHBI BO
Bcex Tunax nopon. IIpu aTom cocTaB sipep 3TOro
MuHepaja 6ojsiee OCHOBHOM (10 Ang,) B 6a3ab-
tax KeyeBa u He mpeBbILIACT 3HAYEHUI Ang, . B
aHAe3uba3aabTax AOIIYM U IIPUPEUYHBIX KOHYCOB.
COBMECTHO ¢ MEJIKMMU 3epHAMM TLIarMoKJjasa B
06azanprax KeueBa BCTpeUueHBl TaKXK€ OTAEIbHbIE
3epHa OPTOKJIa3a, a BOIHOM U3 aH1e310a3aIbTOB U3
MPHOPEXKHBIX KOHYCOB — OPTOKJIa3a U aHOPTOKJIa3a.

Ampuob0BI COCTaBa MarHe3uaabHBIX TACTUHT -
cutoB (o (Leake, 1997)) 6b111 BCTpeUyeHBl B
npubpexHbIX KoHycax (00p. 3670 u 3672), roe oH
MPUCYTCTBYET COBMECTHO C OMOTUTOM, U B OMHOM
13 KoHycoB Aomuu (00p. K—11—09). i nepshIX,
¢ ucnonbzoBanueM moaenu (Ridolfi, 2010), ycra-
HOBJICHBI CJeAYIOIIMe MapaMeTpbl 00pa3oBaHUA:
T°C = 914-1029; P(kb)=5.3-6.0; ANNO = -0.5+0.9;
H,0 = 4.5-7.5 Bec.%. Ina amdpubos10B Aonuu 1o
toit xe moxenu: T°C = 996-1005; P(kb)=3.4-9;
ANNO = -1.0£0.9; H,0 = 6.2-6.7 Bec.%.

METPOXMUMUYECKHUI COCTAB IOPOJ,

CocraBbl nopon Kuxuuka mano nuddepeH-
LHUpOBaHHI (Tab. 2, 3). B ocHOBHOM 3TO 0a3ajbT-
a”zae3ubazansToBasi accouuauus. [Ipu aTom 060co-
OJISTIOTCS HU3KOTJIMHO3EMHUCThIE, HO C IIOBBIILIEHHBIM
conepxanueM TiO,u MgO tpaxubaszanbrel Keuesa,
C OHOI CTOPOHBI, 1 Iopoabl KabaHuxu 1 npuped-
HBIX KOHYCOB, Ialoliue TpeHa 1uddepeHInaiuu ot
aHIe31M0a3aIbTOB 10 AHI€3UIALIMTOB.

ITo cooTHomenuio SiO,-Na,0+K,O Touku
COCTAaBOB KMXYUKCKUX BYJIKAaHUTOB 00pa3yioT
eIUHBII psia, 3aHUMAaIOII U MIOTpaHUYHYIO 00JIaCTh
MEXIy Tpaxuba3albT-TpaxuaHAe3UTOBOM U aHIEe3U-
0aszanbT-aHAe3uJAIUTOBOM cepusiMu (puc. 4a). [pu
3TOM MOBBIIIEHHOW OCHOBHOCTBIO U IIEJIOYHOCTbHIO
XapakTepusyloTcd nopoabl KeuyeBa, a mpoTUBO-
MOJOXHBIMHU XapaKTepUCTUKAMU — BYJKaHUTHI
KabaHuxu u npupedHbIX KOHYCcOB. Ilo cooTHO-
menuio SiO,—K O nopoasl Keuesa oTHOCATCA K
CyOIIEJIOUHON CepUHM, a BCE OCTaJIbHBIE COCTABBI
MomanaloT B IOJiIe BBICOKOKAIUEBOM M3BECTKOBO-
mejsouHoil cepuu (puc. 46). [Ipu 3TOM MOpoOABI
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Puc. 3. Coornomenune En-Woll-Fs (a); CaO-Mg# (0); Cr,0,-Mg# (6); TiO,-Mg# (e); Na,0-Mg# (0); MnO-Mgs
(e); ALLO,-Mg# (o) B IUPOKCEHAX BYJKAaHUYECKUX KOMILIEKCOB Kuxunka. [-3 — BYJIKaHMYECKME KOMILIEKCHI:
1 — KeueBa; 2a — Aonua (KIMHOOUPOKCEHHI); 26 — Aomya (OpTOMUPOKCEHBI); 3 — IMPUPEUYHBIX KOHYCOB.
Mg# = Mg/Mg+Fe.
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Puc. 4. Coornowenne Na,0+K 0-Si02 (a), K,0- SiO,
(6), TiO,—Si0O, (6) B mOponaXBYJIKAHUYECKMX KOMILIEK-
coB Kuxuuka: /-4 — ByJIKAHUUYECKNE KOMIIJIEKCHI:
1 — KeueBa; 2 — Aonun; 3 — Kabanuxu; 4 — npu-
peUHBIX KOHYCOB. BbljeseHo mojie cocTaBOB MaccuBa
VYkcnuan no (JaswimoBa, 2014). JucKpuMUHAHTHEIE
nuarpammbl nio (Ierporpaduyeckuii koaekc..., 2009;
Pecerillo, Taylor, 1976). JIuaus, pasaenasionias moyst
OCTPOBOAYKHOTO (0/1) U BHYTPUIIJIUTHOTO (BM) TUIIOB
BysikaHUTOB 1o (Kosockos u ap., 2015).

MaccuBa YKCHMYaH XapaKTepuU3yIOTCSI OoJiblIeit
CTETIeHbIO HAKOTICHU ST KaJTUEeBOM IIEJIOYHOCTH TP
nepexone oT 6a3aJbTOB K 0oJjiee KPEMHE3eMUCTHIM
Pa3HOCTSM IMOPOI, KOTIa OHU MTOIAanaloT B IoJIe Tpa-
XUTOB. B To BpeMs Kax 1iesouHoil Tpena Kuxuunka
00J1e€ BBITTOJOXEHHBIN.

Ha nunarpamme SiO,-TiO, (puc. 46), OBbIILEH-
HBIMM COAEPXKAHUSIMU TUTaHA XapaKTepU3YIOTCS
06azanbThl KeueBa u anpe3ubaszansThl KadbaHuxu,

KOTOpBIC MAIOT PEe3KUil TPEHI MOHUXKEHUS THUTa-
HUCTOCTH B CTOPOHY aHIe3unanuuToB. [IpupeuHbie
KOHYca 00pa3yIoT TaKoM e TPeH I, HO ITPU MEHBIITNX
KoHueHTpauusax TiO,. [IpakTuyecku Bce TOYKU
nopoa Kuxuuka jiexxat Huxe pa3rpaHuduTeIbHOR
JIMHUM IIOPOJI pa3HBIX TUIIOB, TO €CTh 10 CBOEI TUTA-
HUCTOCTH paccMaTprBaeMble COCTaBBI OTHOCATCS K
OOBIYHOMY OCTPOBOAYKHOMY THUITY.

T’EOXUMUA PEAKOSJIEMEHTHOI'O
COCTABA

CrieKTpbl COCTABOB IJIS1 Pa3IMYHbBIX KOMILJIECK-
COB 0JHOOOpAa3HBbI (puc. 5). OHU XapaKTepU3yoTCcs
CYILLECTBEHHBIM O0OOTallleHUEM KPYMHOUOHHBIMU
JquTodunamu (ocobeHHHO Ba) u jJerkuMu peako-
3eMenbHBIMU d5eMeHTamMu (La, Ce) OTHOCUTEIBHO
BBICOKO3apSIHBIX U TAXKEJBIX PEIKO3EMETbHBIX
s371eMeHTOB. KpoMe Toro, Ha Bcex Auarpammax
HaOawomaeTcs riayookuit Nb-Ta MUHUMYM (TO Xe
s Ti) 1 makcumyMm 1o Pb u K, nmpusnaku, npu-
CylllMe OCTPOBOAYKHBIM (HaACyOdYKIIMOHHBIM)
ByJIKaHUTaM. OTCYyTCTBUE KAKUX-JINOO OTKJIOHEHU
no Eu cBuieTeNbCTBYET, BEPOSTHO, O MAJIOM YUACTUU
nJjarvokJja3 B npoueccax GpakiilMOHUPOBAHUS U
HE3HAYMUTEJbHOM BJIMSHUMU aKTUBHOCTU KHUCJIOPOIA
Ha KO3(PPULIMEHT pacIpeaesieHus 3TOro dJIeMeHTa
B pacrJjaBe (B COOTBETCTBMU C MPEACTABICHUSIMU
(Drake, Weil, 1975), cornacHo (MapteiHOB, 2010)).

ITockobKY KOHIIEHTPALlU MHOTUX JIEMEHTOB
ornpenensoTcsd cogepxxanuem K B mopomax, mocmMo-
TPUM, KaK 3TO OyAeT BBITJISAAETh HA AMarpamMmmax
(puc. 6) mpy cpaBHEHW U U X C JAHHBIMU I10 TOPOAaM
0azanbT-aHAe310a3aJIbTOBOrO COCTaBa paliloOHOB
VYkcuuaH, MunHckuili u benoronosckuii (puc. 1,
BCTaBKa). B 11eJToM KUXYMHCKKE COCTaBHI (3a UCKJTIO-
yeHreM KeueBa) oboramensl K, 3aHuMas KpaliHue
HauboJiee 1IeJ0YHbIE YaCTU IOJIe 3TUX paliOHOB.
Tak:xe oHuM HM3KOMarHe3uajabHbl. IIpu OIM3KOI
KaJMEBOM 111€JJOUHOCTU OOJIBIIMHCTBO COCTABOB
Kuxuuka (3a uckiawouyeHuem KeueBa) oboralleHbl
Rb, Ba, Th u yactuuno U u Pb. UHTEpeCHO BHITIS-
nat1 cootHomeHus Ti—-K n Nb—K. 3nech nias mac-
cuBoB benoronoBckuii 1 MMMHCKUI BBIAETSIOTCS
JIBe 00JIaCTU C IOBBIIIEHHBIMU (IJIs1 0Opa3oBaHU
BHYTPUIIJIUTHOTO TUIIA) U TIOHUXEHHBIMU (I
OCTPOBOAYXKHBIX BYJIKAHUTOB) KOHLIEHTPALIUSIMU
Nb u Ti. IIpu 3ToM TOYKU COCTABOB AJISI MACCUBOB
VYkcuuan u Kuxunka pacronaratorcst TOJbKO B ITOJIE
OCTPOBOJY>XHBIX BYJIKAHUTOB.

OBCYXIAEHMUE PE3YJIILTATOB

IIpexnae Bcero, 3a1annumMcst BOIpOCOM — OTHO-
CATCS JIM pa3Hble 10 OCHOBHOCTHU BYJIKAaHUYECKHE
KomJiekchl: KeyeBa—Aonua—KabaHuxa—TpupedyHnie
KOHYCHI K €TMHOMY 3BOJIIOIIMOHHOMY PSIIY UJIX 3TO
MPOSIBJCHUS, CBSI3aHHBIC C PA3JIMYHBIMU UCXOII-
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Puc. 5. [luarpaMMbl KOHLIEHTPALMil HECOBMECTUMBIX 2JIEMEHTOB, HODPMUPOBAHHBIX K MPUMUTUBHON MaHTUU
(McDonough, Sun, 1989), nasg nopoa ByJKaHUUYECKUX KOMITIeKCOB Knxuunka: a—e — ByJKaHUYECKHUE KOMIIIEKChI:
a — KeueBa; 6 — Aommuu; 6 — KabaHUXHU; ¢ — MPUPEYHBIX KOHYCOB.

HBIMHU paciijiaBamMu. Bo-nepBbIX, MOpoabl AOIIYH,
a BO3MOXHO M MPUPEYHBIX KOHYCOB HECKOJIBKO
MoJioxe. Bo-BTOpBIX, MPaKTUYECKH TI0 BCEM I'e€O-
XMMUYECKMUM XapakKTepucTukaMm moponbl Keuera
CXOIHBI ¢ 0a3zanbTaMu YKcudaHa U MUMHCKUMU,
TOorna Kak TPM OCTaJIbHBIX KOMILIeKca: Aomya,
KabaHuxa u mpupedHbIX KOHYCOB (00beIUHUM
9Ty Tpuany abopesuarypoit AKAII) yactuuHo unu
TOJTHOCTBIO BHIXOMSIT 32 PAMKM MOJIEH 3TUX COCTaBOB
u 1o psany aneMeHToB (Rb, Pb, Ba, Zr, Hf, Nb, U, Th)
CYILIECTBEHHO 00OrallieHbI IT0 CpaBHEHMUIO C 0a3alib-
tamu Keuesa (puc. 6). KpoMe Toro oHv 3HaYMTETHLHO
MeHee MarHe3uaJIbHbI U 0oJiee KajaueBbie (puc. 6).
ITosTOMYy, €cTh BCE OCHOBaHUS paccMaTpuBaTh
OTAEJIbHO METPOTEHE3UC U YCIOBUS 00pa3oBaHUSI
1mist mopoxd Kedea, ¢ omHoit ctoponsl, 1 AKAII, ¢
npyroii. boyiee Toro, MocKoJabKY MPOSIBJICHU S 3TOTO
MepPBOro KOMIIJIEKCAa BO MHOTOM CXOXM C XOPOIIO
M3YYEHHBIMU COCTaBaMM OCTPOBOMYKHOI'O THUIIA
6azasbTona0B MuMHCKOrO 1 YKCMUYaHCKOIO Mac-
cuBoB ([aBeimoBa, 2014; ®nepos u ap., 2014, 2016)
Jajiee OCHOBHOE BHUMaHUeE OyIeT yeJeHO Iopoaam
AKAII-o6pa3zoBaHUsIM, YYaCTBYIOLIUM B €1MHOM
Ipoliecce MmeTporeHesuca.

OCHOBHBIMU (haKTOpaMU, ONpeneasdoluMU
cnenMpUKy COCTaBOB BYJKAHUTOB, SBJISIOTCH:
THUIT MAHTUHAHOTO UCTOYHUKA, CTETICHb €T0 MapIu-
aJILHOTO TUIABJIEHUS UM (QJIIOUIHO-PaACIIJIaBHOIO
oboralieHus, KpUcTaJJIM3allMoHHas AU depeHI1I -
alnMs, KOHTAaMUWHaIUS pacijiaBOB KOPOBBIM MaTe-
puajaoM, y4acTHe IOrpyKarolleics MIUTHI (C130a).

Tun MAHTUHHOTO MCTOYHHUKA U €ro Mojaep-
Hu3amua. HeT HUKAKOro COMHEHUs, YTO Tpel-
CTaBJIeHHBIC 3[€Ch BYJKAaHUTH OTHOCITCS K
OCTPOBOIYKHOMY TUITY. O0 3TOM CBUAETEIbCTBYET
cnaiimeporpaMMEl (puc. 5), a TakKke 0COOEHHOCTU
peaKo3JIeMeHTHOr o cocTaBa (puc. 6). B takom ciiydae
OOBIYHOI METPOJOTrNYECKON MOIEbIO SIBJISIETCS
MJaBJieHUe AeTIETUPOBAHHOI'O MCTOYHMKA MaH-
TUIHOIrO KJMHa, 00orameHHoro Kak ¢GpJImouIo-,
TaK U pacrnjaBOMOOMJIbHBIMM KOMITOHEHTaMU 3a
CUET MPOLECCOB AeruapaTalluy MOAJBUTAEMOTO
cie6a (JdasergoBa, 2014; Churikova et al., 2001;
Dorendorfetal., 2000; Kepezhinskaset al., 1996 u np.).
OCo06EHHOCTBIO pacCMaTPUBAEMBbIX COCTABOB BYJIKa-
HUTOB KMXuuKa SIBASIeTCS MX HU3Kasi MarHe3uaib-
HOCTb U BBICOKAsI KPEMHEKUCIOTHOCTh, OCOOEHHO B
noponax AKAII. 31o Morjio Okl CBUAETEIbCTBOBATD
0 TOM, YTO MBI UMEEM JIeJI0 HE C IEPBUYHBIMHU, a yKe
B 3HAUUTEIbHON CTENEHU 9BOTIOLIMOHMPOBABIIUMU
pacriaBamu. OnmHAaKO, HAXOAKHU B aHaAe310a3aibTax
KeueBa BhIcOKOMarHe3uaJabHOM KCEHOT€HHOM (ha3bl
(MaHTUHBIN KCEHOIUT?) CBUIETENLCTBYET, CKOpee,
0 TOM, YTO MBI UMEEM JeJI0 C IEPBUUYHBIMU MAHTU -
HBIMU BBITLIAaBKaMU, TEOXUMUUYECKHE XapaKTepu-
CTUKHU KOTOPBIX CBUAETEIHCTBYIOT 00 0COOEHHOCTSIX
COCTaBa M CTEIEHU IIaBJIEHUSI MAHTUHHOTO UCTOY -
Huka. Ha Kamuarke ecTb psijg «aHAe310a3aI5TOBBIX»
ByJKaHOB (KtoueBckoii, beasiMsaHHBIHA, [ITnBenyY),
KOTOpPBI€ TaKKe BHIHOCSAT MAHTUHHBIE KCEHOJUTHI
(EpmakoB u ap. 1987; Konockos, 1999), To ecThb
HauyMHAIOT CBOM TPEHAbI BOJIOLIMN COCTABOB C
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KOJIOCKOB u ap.

MEPBUYHBIX MAHTUWHBIX BHIMJIaBOK. IIpuunHoit
HU3KON OCHOBHOCTHM KCEHOJMUTCOIEpXKAIIUX BYJI-
KAHUTOB MOXET OBbITh JINOO crieiupUuIeCKU cCocTaB
MIaBsIIerocs cyocTpara B 1eJIoM (KOpo-MaHTHIAHAS
CMECbH), JIMOO OUYEeHb MaJiasi CTETNIEHb €TO TMJIaBJIEHUSI
B YCJIOBUSIX OO0JIBIIONM BOJOHACKHIILIEHHOCTU. AHAINU3
COCTaBOB CTEKOJ B KCEHOJMTAX MEePUIOTUTOB U3
0a3aHUTOB M 1IEJOYHBIX OJIMBUHOBBIX 0a3aJIbTOB
BreTHama, 0O0pa3oBaBLIMXCS ITPU UX PPaKILIIOHHOM
MJaBJeHUM OPTONMMPOKCEHA MpPU ydacTuu amdu-
GoJta, MOKa3aJ, YTO OHU B CPeIHEM colepxKaT oT 56
10 59% SiO, 1 ABIAOTCA BBICOKOKAJIUEBBIMU — J10
1.5-2% K,O (Konockos, 1999). DTa crexiosaras
(aza 0OBIYHO cocTaBigeT He bojiee 5% 00beMHOM
MaccChl IOPOJIbI.

HamoMHuM, 4To BO BpeMs KpUCTadJu3a-
uuu am@uoboI0B colep:KaHUe BOAbL B pacIljaBax
Aomuu goxonuio ao 6.7 Bec.%, a o1t IpuOpPeXKHBIX
KOHYCOB — 10 7.5 Bec.%. Moaeau paBHOBECHOTO
MJIaBJEHMS TPAHATOBOIO U LI HEIEBOr0 MEPUIO-
TUTOB MpelacTaBjeHbl Ha puc. 7. Kak nmokazaHo Ha
3TUX AMarpaMMax, pacijasbl 11 mopoa Kuxuunka
MOTIJIM 00pa30BaThCs U3 LITTMHEJIEBOro MepUuI0TUTa
B IMana3oHe 3HAYEeHUIl YaCTMUYHBIX BBIMJIABOK OT
0.5 1o 3% wnu ot 1.5 no 10 % npu OTHOCUTENBHOIT
oboraueHHOCTU (B IEPBYIO ouepenb IJIs1 MOPOI
AKAII) psaoom snemeHTOB (puc. 76, 76). Kakue 310
ayieMeHTHI? PaHee yke roBOpMJIOCH, YTO IO PIIY
Kak ¢pmoungo-mobuabpHbIX (K, Rb, Pb, Ba, U), Tak
U pacnyaBo-MoounbHbIX (Zr, Hf, Nb, Th) snemeH-
ToB nopoabl AKAII oGoralueHbl OTHOCUTEIBHO
0azaJibT-aHae31M0a3aJIbTOBbIX COCTABOB MaCCUBOB
MunnHckuii 1 YKcuuaH. JIlnarpaMmma puc. 7a Takxe
CBUIIETEJBCTBYET O CYIIECTBEHHOM OOOTallleHUUN
ByikaHuToB AKAII nepuem. M Bce 310, IIpu TOM,
yTO, TI0 JaHHBLIM ([daBeimoBa, 2014), MIMOLIEHOBBIE
JIaBBI MaccHBa YKCHYaH 00pa30BaJIvCh B pe3yJibTaTe
MJaaBjaeHUs (GJIOTOMUT-COoAePXKaIIero MaHTUITHOTO
WCTOYHMKA, METACOMaTUUYeCKU MepepaboTaHHOTO
B X0Z€ IMpOoLEeCcCOoB cyonyKuuu. Yem Torga BbI3BaHO
JOMOJHUTEeNIbHOe oborameHue paciiaBoB AKAII
Kak (110 10MOOUIbHBIMU, TaK 1 PACILIAaBOMOOUIb-
HbIMU 25eMeHTamMu? B pa6ore M.IO. daBbinoBoit
(2014) B Mogensx meTporeHe3uca IpearoaraeTcs
y4acTue «acTeHOC(hEepHBIX» OKOH, Yepe3 KOTOpPhIe
MPOMCXOIMJI TOTIOJHUTENbHBI MTPUBHOC MUKPO-
KOMITOHEHTOB U B3aUMOJIEUCTBE MAHTUNHBIX IOME-
HOB TMXOOKEAHCKOr0 U MHIOOKEaHCKOTO TUIIOB.
Curyauus cxogHas U B oTHoueHun Kuxuuka. 1o
COOTHOIIIEHUIO U30TOIOoB Pb (Tabi. 4) 3mech TakxKe
MOXHO TIpeAIiojaratb y4yacTue MHI00KEaHCKOro
noMmeHa. KpoMe Toro mopoabl 04HOro U3 aHae3uba-
3anbToB Kabanuxu (puc. 8; Tabdu. 4, o6p. 07—11) upes-
BbIYAiHO OOOralleHbl pafuoOreHHBIM CTPOHIIUEM.
ITo aTomMy mapaMeTpy OHU MPEeBOCXOASAT AJaHHBIE
10 BCEM YeTBEPTUYHBLIM ByJKaHUTaM KamuaTku,
HO OJIM3KU K MUOLICHOBBIM ILEJOUYHBIM «ITJTIOMO-
reHHbIM» 6a3anbTogaM BocTtouHoit KamuaTku

10
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Puc. 7. Bapuauun Yb(n)-Ce(n) (@), Sm/Yb-La/Sm (6)
u Lu/Hf- La/Sm () oTHOLIeHM#T B TTOpoaax ByJKaHU-
yecKknx KoMmruiekcoB Kuxunka: /—4 — To ke, 4TO U Ha
puc. 4; 5—6 — BynkaHbl: YKcudaH (5), Muunckwuii (6).
Ha ¢ nuausa dbpakimoHHONW KpUCTAJJIM3allUK TIPOBE-
JleHa B COOTBETCTBUM C MaHHBIMU 10 TTopogaMm CKep-
raapackoro MHTpy3uBHoro Mmaccuba (McBirney, 2002).
Yb(n) u Ce(n) — HOPpMHUPOBAHBI HA UX KOHILIEHTPALIUN
B mupoaute (McDonough, Sun, 1995). luckpyuMuHaHT-
Hble auarpamMMbl 1o (LI konpHMK 1 Ap., 2009) 111 6 ¥ IO
(Regelousetal., 2003 g4 6.

(BoabiHen u np., 1997). KoHeuHO, IpSIMO TOBOPUTH
0 «TLUTIOMOTE€HHOI» pUpoje ByJakaHu3Ma Kuxuuka
HET OCHOBaHMS (OTCYTCTBHUE MOPOA BHYTPUILIMUT-
HOTO THIIA), HO BIUSHHUE 3TOTO UCTOYHMKA MOTLJIO
CKa3bIBaTbCS B BUIE MPHUBHOCA JOMOJTHUTEIbHBIX
KOMITIOHEHTOB, KaK 3TO IpeIiojaraeTcs, HalpruMep,
B MOJEJH, IpeacTaBieHHoN B paboTe (Marquez,
Delgnacio, 2002).
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Tao0auna 4. MI3oTonHbIi cocTaB aHIe3MTa KOMIUIekca Kabanuxu

IEPBBIE JAHHBbIE

Ne o6p.

rmopona

m.g

Rb, ppm

Sr, ppm

Rb/*Rb

26%

$7Sr/%Sr

26 %

07-11

AHIE3UT

0.21626

75.9

577

0.38037

0.546

0.70419

0.0007

Tao6auna 4. [TponoskeHue

2 G abs.

1206Pb mV

206Pb /204Pb

2 G abs.
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2 ¢ abs.
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®pakunonHasa auddepenuuanusa. TpeHIbI
sBoJironuu coctaBoB mopon AKAII npu nepexone
OT aHJe310a3albTOB K aHae3nganutam (puc. 4), a
TakxXe obeqHEeHUe MpU 3TOM ByJakaHUToB Mg, Ca,
Ni, Cr, V, Ho o6oramenue Rb, Ba, Th, U MoxHO
CBSI3aTh C HEKOTOPHIM 3¢ HeKTOM (PppaKIIMOHUPO-
BaHUS OJJMBUHA U KJIMHONUpPOKceHa. OmHaKo, Kak
nokKa3zaHo Ha puc. 7a, 3¢@eKT 3TOT HeOOJIbIIOMA.
3HauuTenbHOE OOeqHeHMe Sr aHIe31n0a3aabTOB U
aHnae3uToB KabaHUX1 MOXHO ObIJIO Obl OOBSICHUTH
(bpakImoHMpoBaHMEM IJIAaTMOKJIa3a, HO OTCYTCTBUE
Eu MuHumMyMma 1 o00oralieHHOCTh TeX Xe 00pa3lioB
Nb, Zr, Hf, ckopee roBOopuT 0 MaJIOii CTENIEH U MJ1aB-
JIEHUSI COOTBETCTBYIOLLETO UCTOYHUKA.

KoHTamuHanus pacnjaBoB KOPOBbIM MATepH-
ajoM, yyacTue morpyxamwouneiicsa nautol. B xone
MPOLIECCOB KOHTAMWHAILIUY PACIIJIaBOB KOPOBBIM
MaTepuajoM IPOUCXOIUT oboTralleHre UX paauo-
renHbIM Sr, Si0,, Ba, Th, U, 1erkumu pe1Kumu 3eM-
nsamu (LREE), npu He3HAYUTEIbHOM yBEJIMYEHUU
cogepxanuii Nb, Ta, Ti, TSxXeIbIX peAKO3eMeIbHBIX
anemeHToB (HREE). ITono6HEBIe aHOMAaIY HA0I10-
narpTcsa B coctaBe nmopod AKAII, ogHako TpyaHO
CKa3aTb CBA3aHBI U OHU C JOMOJIHUTEIbHBIM MPU-

Puc. 8. CootHomenue *’Sr/%¢Sr—20°Pb/2“Pb B aHme3U-
06azaspTax KabaHUXU U B MOpPOAAX JAPYTHUX PAiOHOB
Kamuarku: 1 — anmge3mnba3aabThl KabaHUXM; 2 — Mac-
cuB YkcuuaH no ([JaseimoBa, 2014); 3 — UunHCcKuUit
MacCCHUB: BYJKAHUTHl BHYTPUIIJIUTHOTO (@) U OCTPO-
BonyxHoro (6) Tunos no (Churikova et al., 2001);
4 — nopoanl UentpanbHoit Kamuarckoit nenpeccuu
no (Portnyagin et al., 2007); 5 — MHOLIEHOBBIE BYyJIKa-
HUTBHI BocTtounoit Kamuarku no (Bossraen u np. 1997);
6—7 — MeTaMop@uabl: XaBIBEHCKO BO3BBIIIEHHO-
ctu (6) u 'ananwsckoro xpedTa (7) mo (Tapapun u ap.,
2010). IMonsa: HuxHssi-cpeaHsst kopa, 1o (AKUHUH U
np., 2013), Pe3epByap manTuitnoro niaioma 1 N-MORB
Tuxoro okeana no (Konockos XyoyHast, 2013). EM-I u
EM-II — oGorainieHHble MAaHTUITHBIE KOMITOHEHTHI 1O
(Hoffman, 1997).

BHOCOM BellleCTBa U3 KOHTMHEHTAJIbHOW KOPBI MU
BJIMSIHUEM APYTUX BblllEe pa300paHHBIX (PaKTOPOB.
UTo KacaeTcs HEMOCPENCTBEHHOTO yYaCcTU s MOTpy-
>Karolencs MINTBI, TO XapaKTep B3aMMOOTHOIIEHU ST
TUXOOKEaHCKOTO M MHIOOKEAaHCKOTo JOMEHOM
TPYIHO YY€CTh, BBULY OTPAaHUYEHHOCTU JAHHBIX 10
M30TOMNUU CBUHIIA.

3AKJIIOYEHUE

HoBrle Bo3pacTHBIE M aHATUTUYECKHUE MAaTePU-
aJIbl TIO3BOJISIOT CYIIECTBEHHO AOMOJHUTH HAIIKN
npeacTtaBiaeHus o cocrtaBe lLleHTpaiabHo-Kam-
YaTCKOTO BYJKAHMWYECKOIo Mosica U O HayaJie ero
BYJIKaHMUYeCKO#l gedrenbHocTU. Ha kpaitHem C3
(bmaHre 3TOrO MOsICa BBISIBICHBI O3HEMUOIICHOBLIC
KOMILJIEKCHI MOPO, KaK MOJHOCTbIO MASHTUYHBIE
0JIM3 pacmoIO(KEHHBIM MPOSBICHUSIM IJIMOLIEHO-
BOro ByJkaHu3Ma — KeueBa, Tak 1 aHOMAaJIbHO
oborameHHble Rb, Pb, Ba, Zr, Hf, Nb, U, Th u
paguoreHHBIM St — KoMILJIeKchl Aomun, Kabanuxu,
npubpexxHbiX KoHycoB (AKAII). ITpoucxoxaeHue
3TUX aHOMAaJIbHBIX BYJIKAHUTOB, BEPOSITHO, BHI3BAHO
MaJjioil cTeneHbio GPaKIIMOHHOTO IMJIaBJIeHUEM
MaHTUHOTO UCTOUHUKA, OJIM3KOTO K IIITUHEIEBOMY
MEePUIOTUTY, METACOMAaTHUUYECKHU NTPOpabOTaHHOrO
poleccaMu, KOTOpble MOTYT OBITh CBSI3aHBI KaK C
Jeruapatauyeid cyonyuupyloieil okeaHn4eCcKoi
IJIMTHL, TaK U ¢ BausHueM lleHTpanbHo-KamMyar-
ckoro (Konockos u ap. 2014) unu 3anagHo-Kamyar-
ckoro (ITepemnenos, 2014) acteHochepHOTO AUATTUPA
WJIY TUTIOMA.
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FIRST DATA ON AGE, RARE-EARTH-ELEMENT AND ISOTOPIC COMPOSITION
OF VOLCANIC MANIFESTATIONS WITHIN THE HEAD OF THE KIKHCHIK RIVER —
MARGIN OF MIOCENE-PLIOCENE VOLCANIC BELT OF CENTRAL KAMCHATKA

A.V. Koloskov!, D.V. Kovalenko?, V.V. Ananiev!

!Institute of Volcanology and Seismology FEB RAS
?Institute of Geology of Ore Deposits, Petrography, Mineralogy and Geochemistry RAS

The paper presents new geological and isotope-geochemical data on rock composition from the head of
the Kikhchik River, the outer NW part of Miocene-Pliocene volcanic belt of Central Kamchatka. The
authors obtained age characteristics (**K—*°Ar dates): 9.8 and 9.1 Ma for Kecheva massifand 8.3 and 7.8 Ma
for Aopchi cones. New data on ages and analytical materials allow substantial updating our understanding
of the rock composition from this volcanic belt as well as the beginning of volcanic activity. The authors
revealed complex rocks, both completely identical to closely located volcanic manifestations (Kecheva) and
abnormally enriched with Rb, Pb, Ba, Zr, Hf, Nb, U, Th and radiogenic Sr Aopchi, Kabanikha, littoral
cones. The origin of these anomalous volcanites was likely caused by the partial melting of the mantle source
close to the Sp- peridotite metasomatically reworked by the processes that may relate both to dehydratation
of the subducting oceanic plate, and by the effect from the asthenospheric diapir.

Keywords: Kikhchik, Central Kamchatka, age characteristics, volcnic belt, petrology.
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