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Hccnenosanbl paciiaBHble BKIFOUEHNS BO BKpAIUIEHHUKAX 6a3ajibTa, aHAEe3UTOB, JALUTOB U PHOAALIUTOB
Kapsivmckoro Bynkanmueckoro nenrpa (Kamuarka) m ganuros ByjakaHa [onoBHuHa (0. Kynammp, Ky-
punbckue ocTpoBa). Mcmonb30BaHbl METOAbI T'OMOT€HM3alUM BKIIIOUYEHHH W aHANIM3 CTEKOJ Oonee
80 BKJIFOUEHUII ¢ NOMOIIBIO 3JEKTPOHHOTO M MOHHOrO MHKpo3oHfaa. Copepxanud SiO, B paclaBHBIX
BKJIIOUEHHSX BO BKpallJIEHHUKAaX IUIarnokiasa u3 6a3anbpra KapbIMCKOro ByJKaHMYECKOTO IIEHTPA U3Me-
HatoTcst oT 47.4 no 57.1 mac. %, BO BKpaIlJICHHUKAX IUIaruokiiaza u3 aHae3uToB — ot 55.7 no 67.1 mac. %,
BO BKpaIUIEHHUKAX IUIAaTMOKIIa3a U3 JallUTOB U pUOauTOB — oT 65.9 0 73.1 Mac. % u BO BKpalsIeHHUKaX
KBapla U3 puofanuTos — ot 72.2 go 75.7 mac. %. Conepxanus SiO, B pacllaBHBIX BKJIIIOUEHUSIX B KBaple
u3 ganuToB BynkaHa ['onoBHuHA BapeupyioT oT 70.2 mo 77.0 mac. %. Ba3zanbToBbIe pacniiaBbl XapaKTepH-
3YIOTCsl OOBIYHBIMU copiepskanusmu (B Mac. %) TiO, (0.7-1.3), FeO (6.8—11.4), MgO (2.3-6.1), CaO (6.7—
10.8) m K,O (0.4-1.7), Ho 3HaunTenbHO oboraimieHsl Na,O (2.9-7.4 mac. % npu cpepueM 5.1 mac. %), npu-
4eM caMble BbICOKHE cofiepKaHust Na,O ycTaHOBIIeHbI B HanOolee OCHOBHBIX pacmiaBax (SiO, = 47.4—
52.0 mac. %). KonnenTpanuu JeTy4nx B 6a3aIbTOBBIX paciuiaBax coctasmiu 1.6 mac. % H,0, 0.14 mac. %
S, 0.09 mac. % Cl u 50 ppm F. [17151 aHA€3UTOBBIX paclIaBOB XapaKTEpPHBI BLICOKHUE cofiepKaHus (B Mac. %)
FeO (B cpemueM 6.5), CaO (5.2), CI (0.26) u o6b1unblie cogepxkanust Na,O (4.5), K,O (2.1), S (0.07). Brico-
K¥e KOHIEHTPAlH BOJIbI ONpEfiesIeHbl B JalUTOBBIX M PHOAAIMTOBBIX pacmiaBax — oT 0.9 mo 7.3 mac. %
(cpenmnee 4.5 mac. % u3 15 onpepenenuti). Copepxxanne Cl B atux pacmiaBax cocrasisuio 0.15 mac. %, F —
0.06 mac. % u S — 0.01 mac. %. B pacniaBHbIX BKIFOUEHUSIX B KBaplie U3 JaUTOB ByJKaHa ['onoBHUHA cO-
Hep>kaHMs BOABI TaK:Ke O4YeHb BbIcokue — oT 5.0 7o 6.7 Mac. % (cpenHee 5.6 Mac. %). CpaBHEHHE COCTaBOB
pacrnaBoB KapbIMCKOTro BYJIKaHMYECKOTO IIEHTpa C paHee M3YUCHHBIMH HaMH pacIlaBaMU BYJIKaHOB
Besbivsunblii u llluBenyd mokasamo cymiecTBeHHOe ux pa3nnune. [lepsbie, 60iiee OCHOBHbIE, OOOTaIleHBI
Ti, Fe, Mg, Ca, Na, P, Ho 3HaunTenbHO GefHee kanueMm. Ckopee Bcero, pacmiaBbl KapbIMCKOTo ByJKaHU-
YECKOr'o EHTPA SIBISIOTCS MeHee A hepeHIMPOBaHHBIMY 110 CPAaBHEHUIO C PacIIaBaMHU BYJIKaHOB be3bl-
MsHHBIA 1 [lluBenyy. KornenTpanun Bosibl 1 20 3;1eMEHTOB-NIpUMecel ObIIIN U3MEPEHBI B CTEKIax 22 pac-
IUTaBHBIX BKJIFOUEHUH B INIArMOKIIa3e U KBaple N3Y4eHHbIX 00pa310B. HeoObIUHBIM SIBUIOCH OYEHb BbICO-
Koe copepxanue Li (Hapsiny ¢ BbIcOKUM copiepxkaHueMm Na) B 0a3albTOBbIX paciyiaBax KapbiMckoro
BYJIKaHMYECKOro neHTpa — oT 118 mo 1750 ppm, Torga Kak B JAIUTOBBIX M PHOJIUTOBBIX pacIuiaBax Coiep-
>kaHue Li B cpeHeM paBHO 25 ppm. [1J11 pHOIUTOBBIX paciiaBoB ByiKaHa ['onoBHIHA cofepxkaHnue Li 3Ha-
YUTENBHO HIKE — B cpefiHeM 1.4 ppm. PacmuaBel KapbIMCKOro ByJIKaHHUECKOTO IIEHTPa XapaKTepU3YrOTCs
OTHOCUTENbHbIMUA MUHUMYMaMu 110 Nb u Ti u makcumymamu o Ba, K, yTo TUIMYHO 1711 MarM OCTPOBHBIX JIYT.

KapbIMckuil ByIKaHUUYECKUI LIEHTP PaCHOIOXKEH
Ha IOro-3anajHoM (iaHre LEHTPAJIBbHOIO ydacTKa
Bocrounoro Bynkannyeckoro nosca Kamuatku. On
AMeeT pa3Mephl 55 X 65 KM 1 HECKOIIBKO BBITSHYT B
CEeBEpPO-BOCTOYHOM HaIpaBJICHUU BAOJb ByJIKaHAYE-
cKoro mnosca. KapbIMCKHil BYJIKAaHMYECKHI LEHTP
MpeficTaBisieT coOoM clnoxHoe oOpa3oBaHue (puc. 1),
COCTOSIIIIEE N3 MHOXKECTBA BYJIKAHNIECKUX MIOCTPOEK
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nuppepeHIUPOBAHHOTO COCTaBa U psiia KalbAep-
HBIX CTPYKTYp, NWHAMHYECKU Pa3BUBAIOIIUXCS BO
BpeMeHN HaumHas ¢ mmoneHa (Bmopasen, 1947;
WBanosg, 1970; I'pu6, 1997; Ozepos, 1997; PepoTos,
1997 u ap.). IIponecc kanbrepooOpa3oBanus (Kallb-
pepbl Crena, CobGonunasi, ITonoBuHKa) Havasncs B
cpequeM meiicroneHe 180-150 Teic. neT Ha3zaf
(Bynkanndeckuil neHTp..., 1980) n conpoBoxkaancs
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Puc. 1. KocMuiecknil CHUMOK IEHTPaIbHON YacT KapbIMCKOTO BYJIKaHIYECKOTO IEHTPA.

ITyakTupHBIME TUHEAME 0003HaYeHbl Kanbaepbl, AH — BynkaH u kanbsepa Axagemun Hayk (kanbpnepa 3anonHeHa o3. Ka-
primMckoe). Ha ceBepe pacrnososkeHa cnoxnas cucreMa Kanbiep Crena—Co6onuHas, KoTopasi ouepueHa OOIIM OBaJIOM.

MOIIIHBIMU U3BEPKEHUSIMI MUPOKIACTUKU CPETHETO
1 KHCIIOro cocTaBa 00beMoM ~280 kKm? min, B nepe-
cuere Ha Marmy, okono 100 km® (I'pu6, JleoHOB,
2001a, 20016). ITocae dpopMupoBaHus CpeHENIIEH-
CTOLICHOBBIX KaJlbJep BYJKAHU3M COCPEOTOYMUIICS
WCKIIFOYNTENHFHO BHYTPH HUX. B 3TOT mepuop, B Ha-
Yajie MO3[{Hero IuieficToneHa, (PQOPMHUPYIOTCS TaKue
BynKaHbl, Kak OpHoOokwmii, [IBop, Ilpa-Cemsuuxk,
ITpa-Kapsimckuii. CocTaB naB, cliararomux ux, npe-
MMYIIECTBEHHO 0a3ajbTOBbIA, aHAE3UTO0a3alIbTO-
BbII1, aHAEe3UTOBBIN. OO beM MaTepralia 3TOro Mepu-
oma ouenmBaercs B 80 kM’ (ByakaHudeckuit
LEeHTp..., 1980). Ha HekoTOpbIX BylIKaHax IO3xKe
¢opmupyroTcst HOBbIe Kanbaepsl (OmHOOOKasA, Ma-
apiii CeMsYNK), a B TIO3HEM TUJIEHCTOIEHE BHYTPH
9THX KalbJep BO3HUKAIOT HOBbIEC ByJIKaHbI (AKaje-
muu Hayk, Manbiit CeMsIuuK), a 3aT€M — CHOBA Kallb-
pepbl (Akagemun Hayk, KapeiMckas). Bynkanusm B
IO3JIHEM IIETICTOIeHEe—TONIOLEHE OTIIMYacsa 00Jb-
UM pa3HOOOpa3ueM COCTAaBOB MPOAYKTOB M UX (pa-
IMAJILHBIX TUIIOB.

MHOXecTBO cTaTell MOCBSEHO FE€0JIOrNYECKOMY
CTPOEHUIO, TEKTOHWKE, TTHAMUKE U3BEP>KEHUI, IeT-

porpaduu u3BepKEHHbIX IOPOJ, X KX BO3MOXKHO Ire-
HeTH4ecKoy cBA3u. OHAKO MOKa elle OYeHb Majlo
MAaHHBIX O XUMUYECKOM COCTABE, JIETYUYUX KOMIIOHEH-
Tax ¥ PEeAKUX 3JIEMEHTAaX MarMaTHYeCKHUX pacluia-
BOB, (popMupoBaBIINX NOpoAbl KapbsiMcKkoro Bysika-
HUYECKOTO LIeHTpa. be3 aTux JaHHbIX HEBO3MOXKHO B
MOJIHOI Mepe pacCMaTPHUBATh KaK F€HE3UC KOHKPET-
HBIX MOPOJ, TaK U OOIIME BOMPOCHI MarMaTUYECKON
UCTOpUU peruoHa. B cBsi3u ¢ 3TUM 1enb HacTosIeH
paboThI 3aKIOYaNach B AETAIBHOM M3YYEHHH pac-
IUTaBHBIX BKJIIOYEHHWH B MUHEpajax pa3jdyHbIX IO
cocraBy nopoj (0T 0a3aJabTOB 10 PUOAALMTOB) IS
BBISICHEHUS] XMMHUYECKOI'O COCTaBa MarMaTHYECKHX
pacIulaBOB ¥ BO3MOXKHOCTH T'€HETUYECKOU CBSI3H
pa3IMyYHBIX IO OCHOBHOCTH NOpof. IlepBble faHHbIE
9TUX HCCIEJOBaHUN ObLIM ONYyOJHMKOBAHbI paHee
(Tolstykh et al., 2001). [Ins1 cpaBHEHUs HOJIyYEHHBIX
Pe3yNbTAaTOB MO XMMHUYECKOMY COCTaBY PacCIIaBOB
KapbIMCKOro ByJIKaHMY€CKOrO LIEHTPa Mbl U3yUUIIH
TaK>Ke paclljlaBHble BKJIIOUEHUS B KPUCTAJLJIAX KBap-
[la U3 AaUTOB ByJKaHa ['onoBHuHA (0. KyHammp).

IIETPOJIOTUSA Ttom 15 Ne 6 2007



XUMWYECKUUN COCTAB, JIETYYUE KOMITOHEHTHI 565

KPATKASI TEOJIOTO-
METPOTPA®UYECKAS XAPAKTEPUCTUKA
KAPBIMCKOT'O BYITKAHUYECKOTO
LEHTPA

KapbiMckuil ByJIKaHWYECKUI LEHTP NPUBIEK K
cebe oco00e BHUMaHKE MTOCIe U3BEPKEHUI, TPOU30-
menmmnx B HeM B 1996 r. OcoOeHHOCTBIO 3TUX U3BEP-
SKeHMi1 ObLIO TO, YTO OHU MPOM3OILIN OJHOBPEMEH-
HO B JIBYX MECTax M Ha MOBEPXHOCTH MTOCTYIUJIHN pac-
IUIaBbl KaK CPEJHEro, TaK W OCHOBHOI'O COCTaBa.
ITponecc n3Bep>keHus MOXKHO pa3feiuTh Ha 3 aTamna.
B Teuenue nepporo stana (2-3 siuBapst 1996 r.) npo-
UCXOIMJIO U3BEPKEHUE U3 IBYX BYIKAHUYECKUX LEH-
TPOB, HaXOMSILIIUXCSl HA PACCTOSIHUY 6 KM JIPYT OT JIpy-
ra: U3 BEpUIMHHOrO KpaTepa ByiakaHa Kapeimckuii n
B ceBEpHOM cekTope o3epa Kaprimckoro, npencras-
nsronero coboi Kanbaepy Akagemun Hayk (Pepmo-
TOB, 1997). I3 rmaBHOro Kpartepa HabIrofancs He-
IPEPBIBHBINA MOABEM Ia30IMEeNIOBOro cToi0a Ha BbI-
cory ot 500 mo 1200 M. OT nogHUMAIOIIEHC
KOJIOHHBI Ha IOT NPOCTHUpAJCS TEMHbIN Nuieid anm-
Hoit 10 50—70 KM, U3 KOTOPOIro MOCTOSIHHO MPOUCXO-
nuio BbinageHue Tedpsrl. B ato xe Bpems B Kapbim-
CKOM O3€epe NPOUCXOAUIIO MOABONHOE HM3BEpP>KEHHUE
0a3aIbTOB U3 IPYINTUBHOTO LEHTPA, PACIIOIOKEHHO-
ro B 500 m ot 6epera (I'pu6, 1997). Moinble auc-
KpeTHbIe (ppeaToMarMaTU4ecKue B3PbIBBI ClIeJOBa-
JIU OpyT 3a Apyrom c¢ uarepBanom 10-15 muH, napo-
ra3oBble BBIOPOCHI C MPUMECKHIO eI TOHUMAIINCH
Ha BBICOTY HECKOJIBKUX KujoMeTpoB. [1pu Hanbonee
CHJIbHBIX B3PbIBaX HPOUCXOAMI BBIOPOC OGONBIIOTO
KOJIM4YecTBa 60MO, a Ha MOBEPXHOCTH 03epa HabIIIo-

[laJIUCh BOJHBI, JOCTUTaroue BbicoThl 10 M. Bo Bpe-
Ms IEPBOTO 9Tana u3BepKeHust B KapbIMckoM o3epe
chopmupoBascs nonyocrpos HoBoropuuii mionma-
nbto 0.7 kM2,

Bropoii atan ussepkenus (4—12 suBapst 1996 r.)
XapaKTEepU30BaJICS SPYNTUBHON JESITebHOCTBIO
TOJBKO M3 BEPIIMHHOIO KpaTepa ByikaHa Kapbim-
CKUI, NIpU 3TOM 4YacToTa B3PbIBOB 3HAUYUTEILHO
yMeHbIImack. Beicota Bh1OpocoB coctaBisia 5S00—
900 M, menyoBble HUIEH(BI TAHYIUCH HAa S0-60 KM,
[J1aBHBIM OOpa30M B 3allaJJHOM U BOCTOYHOM HaIlpas-
neHusix. B teuenme tperwhero stana (c 13 sHBaps
1996 1, 1 o HacTosIIIee BpeMsT) U3 TIIABHOTO KpaTepa
KapbIMcKOro ByjJKaHa HIPOUCXOJWIIO IIOCIENOBa-
TeJIbHOE U3IIASHUE CEPHUU JIABOBBIX MOTOKOB. [InHa
CaMoro MOIIHOTO M3 HUX locTuraia 1.5 kM, a BeIcoTa
¢pponTanbHON YacTu — 25 M. M3nusiHue j1aB compo-
BOXJaJOoCh 3Kkcmo3usiMu. [laporazoBsie BbIOPOCHI,
Harpy>XeHHbIE€ NEIUIOM, HOJHUMAJIUCEH HA BBICOTY OT
100 mo 500-600 M, popmupyst apynTUBHBIE OONIaKa.
ITpu Haubonee cUIBHBIX 3KCII03UAX (250 M u 6onee)
B MX HUXKHEH YaCTH NOCTOSIHHO HAOIIOAAIUCh pacKa-
JIeHHbIE OOMOBI pasMepoM 1-2 M, 3HAUUTENIBHO PEXKEe —
mo 4-5 m (O3epos, 1997).

WN3ydensl 3 oOpa3ua NOpOAyKTOB WU3BEPXKEHHS
1996—-1997 rr., cocTaB KOTOPBIX MpUBEfieH B Tad. 1.
Ilepsrlit oOpazern (K-2) — 6a3anbToBast ByJIKaHUYE-
ckas OombOa c monyocrpoBa HoBoroguuii npepcras-
JsieT co0O YEpHYIO NOPUCTYIO CTEKJIOBATYIO IIOPO-
[y ¢ GONBIINM KOIUYECTBOM (PEHOKPUCTAIIOB IjIa-
ruokiaza pasmepom ot 0.3 pgo 3 mm. Cocras
BKPAaIUICHHUKOB BapbUPYET OT Afg, gy B LEHTpalb-

Taémua 1. Xumuaecknii coctas (Mac. %) TOPOJ ¥ CTEKOII OCHOBHOM Macchl 13 Topoj] KapbIMCKOTro ByJIKaHIIeCKOro IEHTpa

I;Zﬁ:l K-2 K-4 K-63 K-41 K-35 K-31 K-23 K-2a K-4a K-63a
Sio, 52.00 62.45 | 62.05 6480 | 6541 | 6632 | 69.00 | 6659 | 7480 | 75.28
TiO, 0.73 0.92 0.88 0.72 0.56 0.38 0.43 0.50 1.06 0.83
ALO; 19.21 1627 | 16.60 16.00 1639 | 14.99 14.35 19.52 | 12.62 12.46
Fe,0; - - - 1.79 2.77 1.19 1.26 - - -
FeO 8.30% 6.58% |  6.95% 3.45 2.27 2.27 1.94 1.78% | 3.59% 3.14%
MnO 0.14 0.15 0.12 0.18 0.16 0.03 0.16 0.06 0.10 0.11
MgO 5.34 2.01 2.00 1.62 0.90 0.94 0.94 0.23 0.18 0.49
CaO 10.47 5.38 5.39 3.90 4.41 3.28 1.76 4.65 0.92 0.94
Na,O 2.80 452 4.08 3.72 4.12 3.91 3.66 5.76 1.88 1.77
K,O 0.58 1.57 1.58 1.86 1.48 1.98 2.46 1.64 3.50 3.44
P,Os 0.14 0.26 0.25 0.03 0.19 0.09 0.06 - - -
oo - - - 2.40 1.48 4.10 3.80 - - -
Cymma | 99.71 | 100.11 | 99.90 10047 | 100.14 | 99.48 99.82 | 100.73 | 98.65 98.46

IIpumeuanne. 3neck u B Tabu. 2-5: K-2 — 6a3zansT m3Bepxkenus 1996 r., momyocrpos HoBoropgumii, kansaepa Akagemun Hayk; K-4,
K-63 — anfie3nThI 1aBOBBIX MOTOKOB M3BepXKeHni 1996 n 1997 rr. n3 BepmmaHOro Kpatepa KapeiMckoro Bynkana; K-41 — manur, Bo-
CTOYHBIN 60PT Kanbaepbl OgHob6oKas; K-35 — cnekimuiics Tyg fanuToOBOro cOCTaBa, 3anafnblil 60pT Kanbaeps! [Tonosunka; K-31 —
meM3a IaluTOBOTO COCTaBa, JeBbIil 60pT p. KapsiMckas, BocTouHbIi 60pT Kanbaepbl KapbiMckas; K-23 — nem3a proganquToBoro co-
cTaBa, BOCTOYHBII CKJIOH BynkaHa Akajgemun Hayk; K-2a, K-4a, K-63a — cTekna ocHOBHOI Macchl 00pa3[oB. * — xKeJie30 o0IIee.

IIETPOJIOTHA TtoMm IS Ne 6 2007
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Ta6auna 2. [IpeacraBuTenbHbIe aHANMA3BI (Mac. %) MIATKOKIIa30B 13 mopoj KapbhIMCKOro BYJIKaHHYECKOTO LEHTpa

Iflgxf; K-41 K-2 K-2 K-4 K-63 K-41 K-41 K-31 K-23 K-35
SiO, 4500 | 44.79 4764 | 4758 | 52.85 | 5339 | 5766 | 5826 | 60.40 | 62.15
AL, 33.02 | 34.35 33.66 | 31.65 | 3047 | 2803 | 2499 | 2474 | 2354 | 21.59
FeO 0.55 0.62 0.59 0.75 0.66 0.40 0.35 0.44 0.33 0.07
Ca0O 19.29 18.09 17.10 1741 | 1451 13.13 9.92 9.65 7.36 5.31
Na,O 0.82 0.99 1.56 2.65 3.36 4.25 6.15 5.83 7.42 8.22
K,O 0.01 0.03 0.01 0.08 0.11 0.10 0.20 0.25 0.36 0.93
Cymma | 98.69 | 98.87 | 100.56 | 100.12 | 98.04 | 9930 | 9927 | 99.17 | 99.41 98.27
An 92.7 90.8 85.8 78.1 70.0 62.7 46.6 47.1 34.7 24.5

Ab 72 9.0 14.1 21.5 29.4 36.7 52.3 51.5 63.3 69.9

Or 0.1 0.2 0.1 0.4 0.6 0.6 1.1 1.4 2.0 52

Taommma 3. [IpencraButenbHble aHANMH3BI (Mac. %) MUPOKCEHOB U3 opoy KapbIMCKOro ByJIKaHMYECKOTO IIEHTpa

If{gﬁf; K-2 K-63 K-63 K-4 K-41 K-41 K-35 K-35 K-23 K-31
Sio, 53.58 5235 | 5208 | 50.76 5363 | 5253 | 5197 | 52097 53.12 | 5248
TiO, 0.49 0.34 0.53 0.63 0.21 0.16 0.10 0.13 0.10 0.26
ALO; 1.33 111 1.54 1.88 1.26 0.87 0.35 0.74 0.40 0.89
FeO 19.55 2037 | 1094 | 10.40 1941 | 11.63 | 21.39 8.96 2295 | 10.62
MnO 0.44 0.71 0.49 0.49 0.59 0.44 1.49 0.58 1.48 0.40
MgO 20.80 2324 | 1475 | 13.89 2374 | 1363 | 2292 | 14.11 2130 | 13.83
CaO 2.24 192 | 1978 | 20.98 1.69 | 20.36 111 | 21.88 1.02 | 2044
Na,0 0.13 0.00 0.35 0.31 0.00 0.20 0.00 0.15 0.00 0.29
Cymma | 98.56 | 100.04 | 100.46 | 99.34 | 100.53 | 99.82 | 9933 | 99.52 | 10037 | 99.21
Fs 329 31.7 17.5 16.8 30.4 18.8 336 14.4 36.9 17.3

En 62.3 64.5 42.0 39.9 66.2 39.2 64.2 40.5 61.0 40.1

Wo 48 3.8 40.5 433 3.4 42.0 2.2 45.1 2.1 42.6

HBIX 4acTsX JI0 Angs_s, B KpaeBbIX 30Hax. CocTaBbl
MJIarMOKJIa30B, HACBIIIEHHBIX PaCIUIaBHBIMU BKIIIO-
YEHUSIMU, NIpeficTaBiIeHb] B TaOJ. 2. OnuBuH (Fog; 7,)
U NUPOKCEH (OpTO- M KIHWHONUPOKCEHbI, Taba. 3)
BCTPEYAIOTCS pexke. AKIECCOpHble MHHEpajbl 0a-
3aj1bTa — anaTUT U pyAHbLI MuHepad. IlepBriil BcTpe-
YaeTcs JUIIb B BUJEe KPUCTAJTNIECKNUX BKITIOUCHHUI,
a BTOPOH — B BUJI€ KPUCTAIJINYECKAX BKIIIOUEHUN U
MUKPOJIHUTOB (Tabm. 4).

IIBa agpyrux oopasua (K-4 u K-63, Tada. 1-4) — an-
[e3UTHI JIAaBOBBIX OTOKOB M3 BEPUIMHHOTO KpaTepa
Kapsimckoro BysikaHa 0TOOpaHbI B TOPSTYEM COCTOSI-
Hur 22.09.1996 u 19.08.1997 coorBeTcTBeHHO. OHU
MPEeACTaBISIIOT cO0O0M c1abonoOpUCThbIe MOPOALI TEM-
HO-CEpPOro I[BETa C KOJHMYECTBOM BKPAIICHHUKOB
30-35 06. %. I'maBHBIM TOPOFOOOPA3yIOIIM MUHE-
PaJioM B HUX SIBJISIETCS TUTATMOKIIa3, COfiepKaHKe KO-
TOPOTO cocTaBisieT ~85% OT BceX BKPAIJICHHUKOB.

INnarmokia3 mpepncTaBieH pa3HOPa3MEPHBIME 3ep-
HaMM, OTHAKO Jlake B KPYIHBIX BKpAIJIEHHUKAX 30-
HBI pe30pOIuN He OTMevanuch. [lmana3oH cocTaBoB
IJIaTMOKJI1a30B — OT Angs 10 Ans,. TeMHOI[BETHBIE MHU-
Hepallbl MPEJICTABIEHbI OPTO- U KIMHOMUPOKCEHOM,
OJIMBUH PEIOK ¥ HAXOJUTCS B PEaKIMOHHBIX B3aNMO-
OTHOIIEHUSX ¢ MupokceHaMu. OCHOBHAsI Macca Cllo-
2K€Ha CTEKJIOM, MUKPOJIUTaMU IJIaruokJja3sa, MipoK-
CeHa M pyJJHOTO MUHepaa.

Bynkan KapbeIiMcKuil IpUYypOYEH K LEHTPY ONHO-
UMEHHOH KaJbflepbl, KOTopas obpa3oBanach B pe-
3yJbTaTe KaTacTPO(UUYECKOro 3IKCIIO3MBHOTO M3-
BepxkeHusi Ha BynkaHe [Ipa-Kapeimckuii 7600-
7700 ner nazapn (BynkaHumyeckuiél ueHtp..., 1980).
IMupoxiracTudeckue OTIOXKEHUS, CBSI3aHHBIC C €€ 00-
pa3oBaHMEM, TPEACTaBICHbI TEM30BBIMU TydaMu
paguToBoro cocrana (06p. K-31, tadn. 1-4). Ilem3o-
Bble O0JIOMKHU OekeBOro LBeTa OT NceUTOBOU O
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Taémmma 4. ITpencraBuTenbHbIe aHANU3bI (Mac. %) pyJHBIX MUHEPAJIOB 13 Mopof KapbIMCKOro ByJIKaHHYECKOTO EHTpa

Iflgxf; K-2 K-63 K-4 K-4 K-41 K-41 K-35 K-31 K-31 K-23
FeO 5225 | 78.09 | 78.05 | 9290 | 52.04 85.63 | 5531 5552 | 86.26 | 85.60
TiO, 40.13 11.80 12.87 3.17 | 43.61 10.15 | 40.72 | 40.52 9.25 8.89
ALO;, 0.43 3.26 3.35 1.30 0.43 2.14 0.05 0.33 1.59 1.54
MnO 0.29 0.45 0.42 0.45 0.70 0.48 0.74 0.09 0.04 0.61
MgO 3.18 2.69 1.91 1.11 2.86 1.69 2.10 1.86 1.40 0.58
Ca0 0.04 0.13 0.06 0.06 - - - - - -

Sio, 0.03 0.18 0.06 0.19 - - - - - -

Cymma | 9635 | 96.60 | 9672 | 99.18 | 99.64 | 100.09 | 98.92 | 9832 | 9855 | 97.22

arJioMepaToBON Pa3MEPHOCTH MOTPYXKEHbI B TOHKO-
00JIOMOYHBII MaTepuai, o0pa3ys HHOIJa CJIOH, Ha-
CBIIIICHHbIC IEM30BbIMMU JIAIIUJLIIN.

Hpyrue o6pa3npl, U3yUYeHHbIEC B JaHHOI paboTe,
MPEACTABISIIOT COO0 MUPOKIACTHUYECKHUE OTIIOXE-
HUSI I0KHOTO ceKTopa KapbhIMCKOro BYJIKaHUYECKO-
ro HEHTPA, COCTOSIIETO U3 TPEX TEJIECKONMMPOBAHHO
BIIOXXEHHBIX JIPYT B Jipyra Kanpaep. Hauboiee npes-
Hell sBusercs Kanbfepa IlomoBunka. OCHOBHOM
00'beM (0KOJIO 42 KM?) MUPOKIIACTHYECKUX OTIIOKE-
HUI COCTaBIISAIOT CHEKIINECs NEMIOBO-IEM30BbIE TY-
(b1 ppogAUTOBOrO M JAIIUTOBOrO cocTana (00p. K-35,
Taba. 1-4). B panbHelieM BHyTpu Kanbaeps! [1omo-
BHHKa copmupoBaiics ByJakaH OmHOOGOKWI, JIaBbI
KOTOPOTO NOYTH MOJHOCTBIO 3aMOJHUIN ee. B ncro-
pHUM pa3BUTHS ByJKaHa OTMEYAETCs [Ba 3Tala Kara-
CTpO(PUYECKUX IKCIUIO3UBHBIX U3BEPXKEHUH, pasfe-
JIEHHBIX TlepuofioM 3¢ (Y3UBHON MAESTENHLHOCTH.
B pesynbrare aTux nponeccos 110-80 TeIc. meT Ha-
3aj1 cchopMupoBaiiach Kanbiepa Ogaob6okas (Bynka-
HUYECKUil UEeHTp..., 1980; I'pud, Jleonos, 2004a,
20046). IInpoknacTnyeckre NOTOKH CIOXKEHBI B OC-
HOBHOM IEIJIOBO-IIEM30BbIMU Ty(haMU U OTINYAIOT-
Cs1 30HAJIbHBIM CTPOEHUEM, YTO BhIPaXKaeTCs B U3Me-
HEHHUH COCTaBa OTIIOKEHUI OT PUOJALMTOB B UX OC-
HOBAaHUU [0 JALUTOB B BepxHed yacTu. Ilem3oBbIe
Tydo1 (00p. K-41, Taba. 1-4) cocTosiT U3 yriaioBaThIX
NEM30BbIX 00JIOMKOB IICe(PUTOBOII M arIoMePaTOBOI
Pa3MEPHOCTH, MOrPYKEHHBIX B 0ojiee TOHKOOOJO-
MOYHBIN MaTepuall. IlemM3bl MIOTHBIE, TOHKOIOPH-
CThIE, IBET Oe3KeBbIi, cephlil. CofepkaHne KpUCTal-
nudyeckoit pa3wl BapbupyeT B pefenax 10-20 06. %.

B mospgHeEM mIENCTOLEHE Y FOXKHON TIpaHULbI
kaneepbl OpHOOOKas copMupoBajcs BYJIKaH
Axkapgemuu Hayk. IlupoxiiacTuueckue OTIIOXKEHUS,
CBSI3aHHBIC C IKCIJIO3UBHBIM M3BEP3KCHUEM Ha BYII-
KaHe, IPeCTaBIeHbl arJIOMEPAaTOBBIMU NTEM30BBIMU
Tycpamm pumopmanuToBoro cocraBa (o6p. K-23,
Tabia. 1-4), KOTOpbIe NePEKPHIBAIOT IOKHbIE CKIOHBI
BynkaHa. Tynbl Genmoro nsera, pasmMep HeM30BbIX
006JIOMKOB He TpeBbImaeT 5—10 cM, MOPUCTOCTH CO-
ctaBisgeT 30-50%. Bepxu pa3pe3oB NepeMbIThI, YTO
yKa3bpIBaeT Ha UX OTIIOXKeHue B o3epo. Ilo moBony
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MPOUCXOXJEHUs Kanbaepbl Akagemnu Hayk B co-
BPEMEHHOM €€ BHJe HET OJHO3HAYHOI'O MHEHHUS, TaK
KaK He OOHapy>KeHbl 3HAUUTEJIbHblE 00'bEMbI IIUPO-
KJIACTHYECKHX OTIIOKEHUIl, CBA3aHHBIX C ee 00pa3o-
BaHueM. Ilpepmomaraercs, uTo ¢opMupoBaHKE
KaJbAephbl MPOU30INIO B BEpPXHEM IJIEHCTOIEHE —
HIDKHEM TOJIOLIEHE B pe3yibTaTe u3BepxKeHus Oa-
3a/IbTOB B 30HE CYyOMEPHUANOHAIBLHOTO pa3joMa B ce-
BepHOII yacTu o3epa KapbeiMckoro. 9To u3BepeHue
ObI110 MOJO00HO cOOBITHIO 1996 . Unbeknus 6a3ann-
TOB B OCHOBaHHME BEPXHEKOPOBOI'O Oyara Ipuselna K
MOOMIN3alMK KUCIOTO paclijlaBa B HEM U BbI3Baja
CyOCMHXPOHHOE M3BEp3KEHUE Ha ByJIKaHe AKaleMun
Hayk, ero paspyuienue u o0pyuieHue O0pTOB yKe
CYIIECTBOBaBIIEN A0 3TOro Kambaepbl OnHOOOKASI.
[1pu feTanbHOM U3yUEHNH pa3pe30B MAPOKIIaCTHIC-
CKHUX OTJIOXKEHUH, CBA3aHHBIX C KaJIbJiepaMi I0>KHOT'O
cekTopa KapbIMCKOro ByJIKaHU4YECKOTO IIeHTpa, ObI-
J0 OOHAapy:KeHO, YTO CJIOM 0a3ajJbTOBOW Te(PhI
(MHOTAA B accouuanyy co ci1abo YINIOTHEHHbIMU 0a-
3aJIbTOBBIMH Ty(paMn) BCTPEeYarOTCs B HUX JOBOJILHO
YacTo, HaunWHAsl C KOHIA CPEJHETO MIIeHCTOLEeHa. DTO
CBHECTEIBCTBYET O TOM, YTO COOBITHS, NOJOOHBIE
u3BepKeHnto 1996 r., mpoucxonuiu B 3TOM pafioHe U
panee (I'pu6, Jleonos, 2004a, 20046). bazanbToBas
Te(ppa NO3HEIIEHCTOEHOBBIX U TOJIOLEHOBBIX M3-
Bep>KeHUl 06pa3yeT Teppachl BIOIb CEBEPHOTO 60p-
Ta o3epa KapbIMcKOro, 3amoiHSIOMEro Kalbaepy
Axapgemuu Hayk.

BxpanneHHNKH NHPOKIACTUYECKUX OTIOXKEHUN
NpefCTaBICHbl IUIArOKIa30M, OPTO- M KIMHOIH-
POKCEHOM, PYAHBIMU MHHEpPAJIaMU, COCTaBbl KOTO-
PBIX HEPEKO OTPakatoT HEPABHOBECHOE COCTOSTHUE
paciuiaBa B Ipolecce Kpucrajaian3anud. B Havdanb-
HBIX NIPOAYKTAX KaXKJOH Kajblepbl OTMEYEeHa POro-
Basl oOMaHKa, a B Hauboyee paHHUX CIEKIIUXCS Ty-
¢ax kanppeps! [lonoBuHKa — KBap 1 6noTuT. OTIH-
YUTENIBHOW  OCOOCHHOCTBIO  IHUPOKJIACTHYECKUX
OTJIOXEHUN Kanbfepbl OnHOOOKasl SIBISETCS NpH-
CYTCTBHE B HUX IOJTHOKPUCTAINIMYECKHX KIIACTEPOB
(kymynaToB?). B meM30BbIX ariioMepaToBbIX Tydax
MEepBOr0 3Talla OHU IMpeJICTaBIEHbl accoluanuen
IUTarnoKIIa3a, KIMHOMUPOKCeHa, TUTAHOMAarHeTuTa,
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00pa3yrolmux MOUKUIOO(UTOBbIE CTPYKTYPhI MPO-
pacranus. K aToil acconyanuum MHOTA PUCOETUHSI-
€TCsl BBICOKOTJIMHO3EMUCTast porosas ooOmManka. s
Ty(poB U UrHUMOPUTOB BTOPOTO 3Tala XapaKTEpHO
MPUCYTCTBHAE OJUBUH-aHOPTUTOBBLIX BKIIIOUECHUI U
WX KPHUCTAJUTMIECKHX (PparMeHTOB, KOTOpbBIE pac-
IpefiesieHbl KpaliHe HepaBHOMEpHO. B cnekmmxcs
Tydax aHIE3UTOBOrO COCTaBa HAOJIIONAKOTCS MUK-
POBKpAIJICHHUKHU OJIMBHHA CO CTPYKTYypaMU CKEJEeT-
HOI'O pOCTa.

ITnarnokmas npeoOaagaeT BO BCeX TUIAX NUPO-
KJIACTUYECKHUX OTJIOXKEHUU. Pa3Mep BKpaIlJIEeHHUKOB
BapwupyeT B mpepenax 0.6—1.5 mm, pexxe 2-3 mm. Co-
CTaB IIJIarMOKJIa3a ONPEAENsIeTCs B OCHOBHOM COCTa-
BOM NMPOKJIACTUYECKUX OTIOXKeHMi. Tak, B puoga-
LIUTOBBIX MEM30BbIX Tydax mnpeobiiajlaeT OJIUro-
KJla3—aHAe3uH (An,g 4p), B HAUUTOBBIX — aHJC3UH
(Any,_s;). B HEKoTOpBIX (heHOKpHCTAIIIaX OOHApY-
SKMBAIOTCS. KOPPOAUPOBAHHBIE Sipa KallbIIMEBOTO
cocraBa (Ans, ss, pexxe Anqs_gs). Ilmarnoknas copep-
SKUT pacIUIaBHbIE BKIIFOYCHHUS, allaTUT, PEKE MarHe-
TAT W WIBMEHNAT. B cOCTaBe MOTHOKPHUCTAINIMYECKUX
CPOCTKOB Tpeo0siafiaeT OMTOBHUT—AHOPTHUT (Angg o4)-
B 6a3anbToBOil Tepe PeHOKPUCTAIIIBI ITArMOKIa-
3a MMEKOT cocTaB OUTOBHMTA (Arngs o)), comepxKar
KpHUCTAJNINYEeCKUEe BKIIFOYEHUS KIMHONMMpPOKCEHa M
paciiaBHble BKIIOUEHHS. B KpaeBbIX 30HaX I1aruo-
KJa3a KOJIMYECTBO aHOPTUTA MPOTPECCUBHO CHUXKA-
eTcsl 10 ANgg_ g6

Cpenu TEMHOUBETHBIX MUHEPAJIOB BO BCEX IIUPO-
KJIACTUYECKNX OTJIOXKEHUSIX NMpeoOsafaloT OpTo- U
KJIMHONMPOKCceHbl. OHN BCTpevaroTcs B BUfie (PeHO-
kpuctamioB (0.6-1.5 MM), MUKpPOBKpaIIEeHHUKOB
(100-300 mxMm), B cocTaBe MOTUMUHEPATBHBIX CPOCT-
KOB U peXe — B BUJIe KPUCTANINYECKUX BKIIOUECHUN
B IpYI'uX MuUHepanax. B cBoro ouepenb, NTMPOKCEHbI
CofiepKaT KPUCTAJUINYECKHE BKIIOUEHUS MarHeTH-
Ta, WIBMEHNUTA, allaTUTa, pexke MIarnokiasa, a Tak-
>K€ pacIulaBHble BKIOYeHHs. AM@puOO0bl BcTpeda-
FOTCSl B HAYAJIbHBIX MPOAYKTAaX KaXKAOH U3 Kajbaep
IOXHOro cekTopa KapbhIMCKOro BYJIKaHUYECKOI'O
HeHTpa. PopMa KpHUCTAIIOB YAJIMHEHHO-IIECTOBA-
Tas, pasmep oT 1.5 o 2.5 mm, nset 4depHslil. Kpu-
CTaJUIbl OTIANYAIOTCS NPABIIBHBIMU KPUCTAJIOrPa-
¢puueckumu popmamu u cBexxuM 006J1UKOM. Porosble
OOMaHKM U3 PUOAALUTOBBIX NEM3OBBIX OTJIOXEHUN
Kanpaepbl OnHOOOKas U ByiakaHa Akagemnu Hayk
OJM3KM 1O COCTAaBY M OTHOCSTCA K OOBIKHOBEHHOM
yMmepeHHo-riuHo3emucroil (6.0-8.0 mac. % Al,O3)
pasHoBuaHOCTH. PEHOKPHCTANIBI COfEpKAT KpH-
CTAJUINYECKNE BKIIOUEHUS! TUTAHOMArHETHUTA, Uib-
MEHHTA, allaTUTA, PEXe IIaruoknasa (Any,_43) ¥ pac-
NJIaBHbIE BKIIIOYeHUs. B meM30BbIX Tydax Kaabaepbl
OpHoOOKast BcTpevyaeTcs Takxke amM@puoos ¢ BbICO-
KO rimuHo3eMucTocTrro (9—11, pexe 12-13 mac. %
Al,O;). BUOTUT NpPUCYTCTBYET B KayecTBE E[IUH-
CTBEHHOT'O TEMHOIIBETHOI'O MHUHEpajla B Haumboiee
9BOJIIOIIMOHMPOBAHHBIX IOPOJIax, a UIMEHHO B Tydax

HAYMOB u mp.

U UTHUMOPHUTAX, BEIOPOLIECHHBIX B HAYAJILHBII EpH-
of1 popmupoBanus Kaibaepb! IlomoBuHKa.

PynHble MuHEpanbl IpeicTaBlIeHbl TATAHOMAarHe-
TATOM W WJIBMEHHUTOM, KOIMYECTBO KOTOPBIX BapbH-
pyeT oT poneit nponenTa Ao 1.5-2.0%. CopepxaHust
WX MUHMMAaJlbHbl B NUPOKIJIACTHKE PUOJALUTOBOrO
coCTaBa M 3HAYMTEJIBHO YBEJIMYMBAIOTCS B JALIUTO-
BOW MUPOKJIACTHKE. IIpHUCYyTCTBYIOT OHU B BHJIE KPH-
CTaJUIMYECKNUX BKJIFOUEHWH BO BKpaIUICHHHKaX IH-
pokceHa U amdubosia (B MEHbIIEH CTENEHU — Ija-
ruokJja3a 1 KBaplia), B COCTaBe IOJUMHUHEPAJIbHbIX
cpocTkoB. PazMep BKpalIEeHHHKOB H3MEHSETCS OT
100 go 300 MxM, pa3Mep KpUCTAIUIMYECKHUX BKIIOYE-
HUM — OT nepBbIX MKM 10 100-150 MKM.

Kpowme ykazannbix B Tabis. 1 06pa3noB ObLIX U3Y-
YeHbI KpPyIHbIE KPUCTAJLIBI KBapIia U3 3aXOPOHEHHO-
o MUPOKJIACTUUECKOr0 MOTOKA, OOHAPYKEHHOIO B
paiioHe 3amagHoro 60pTa KOMIUIEKCa FOSKHBIX Kallb-
nep KapbiMckoro Bynkanmueckoro IeHtpa. B pac-
YUCTKE HA MUPOKIACTUYECKOM MOTOKE, CBI3AHHOM C
Kanbpepoil IlomoBuHKa, MMeeTCsl CIOil 3aXOPOHEH-
HOTO KPYMHO3EPHHUCTOrO NecKa, KOTOPbIi, B CBOIO
ouepefb, MepekpbiBaeTcsl 6oyiee MO3MHUMU UTHUM-
O6putamu. Kpucrammo-manuinnm KBapia ¥ IUIaruo-
KJIa3a U3 3TOTO CJI0S IOCTUTAIOT 2—3 MM, a pacIjiaB-
Hbl€ BKJIIOUCHUS B HUX BUIHBI Jjaxke MOj, OMHOKYJISI-
pom.

Kak yxxe ynoMuHanoce pasee, iJis CpaBHEHUS MbI
U3YYMIIM TaKKe PaclIaBHbIC BKIFOYCHHS B KPUCTAJ-
Jax KBapla u3 ByinKaHa ['oloBHWHA. DTOT ByJKaH
pacloJIoKEH B FOXHOU vactu ocrpoBa Kynammp,
uMeeT KaJbAepy U HEeHTPaNbHbIA 9KCTPY3UBHBIN KY-
oJ1 TosoneHoBoro Bo3pacra (I'opmikos, 1967; ®po-
J0Ba u fp., 1985). [lauuTel 9TOro ByJKaHa NpeficTaB-
JIeHbI NOP(UPOBLIMU PA3HOCTSIMHU C BKpaIVICHHUKA-
MH Iuardoknasa (Ang,_y3), OPTONHMPOKCEHA U
KPYIHBIMH KPUCTAJIaM# KBapla.

VCCIIEJOBAHUE BKIIIOYEHUU
B MUHEPAIJTAX

WccnepoBanns pacniaBHbIX BKIIIOYEHUN (IOArO-
TOBKA U aHAJIU3 HA 3JIEKTPOHHOM MUKPOAHAIIN3aTO-
pe Camebax Microbeam) mpoBOAWIINCE IO METONIAKE,
KOTOpas NpPUMEHsIach HaMU paHee NpH H3yYeHUU
aHJIE3UTOB HEKOTOPBIX ByJkaHOB Kypuio-Kamyar-
ckoro peruoHa (Toncteix u gap., 2003) u Tpaxuba-
3a71bTOB  BocTO4HO-TYBHHCKOrO BYJIKAHUYECKOTO
Haropes (HaymoB u fp., 2003). Copep:xaHusi BOAbI,
¢propa u sneMeHTOB-IpEMecel B paciijIaBHBIX BKITIO-
YeHUAX ObLIIU ONpefieIeHbl METOJOM BTOPHYHO-MOH-
HOH Macc-CIIeKTPOMETPUN Ha MOHHOM MHUKPOAHAIIH-
3aTope IMS-4f B MHCTUTYyTE MHKPO3JIEKTPOHUKHU
PAH (r. dpocnasnp) N0 METOAUKE, AETANBHO OIHU-
caHHoil B pabotax (Cobones, 1996; HocoBa u np.,
2002; IToptasrux u gp., 2002).

WN3yueno 6onee 70 paciiaBHbIX BKJIIOUCHWI B
MJIarmoKJIa3ax W KBaple u3 pas3imyHbix nopoy Ka-
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Taémmma 5. Xumudeckuii coctas (Mac. %) CTEKOJ pacljiaBHbIX BKIFOUEHHH B IJIarnokja3ax nopop KapsIMckoro Byinka-
HUIECKOTO IeHTpa

Howmep KomnoneHTbI
BKITIO- Cymma | T,°C | An
verns | Si0, | TiO, | ALO3;| FeO | MnO | MgO | CaO | Na,O | K,O0 | P,O5 | Cl S
Oo6paszen K-2
1 47441 0.73 | 19.67| 6.83| 0.13 | 5.19 [ 10.82| 7.40 | 0.44 | 0.09 | 0.07 | 0.14 | 98.95| 1140 | 93
2 14947]| 1.08 [ 16.09| 8.66| 0.12 | 6.10 [ 10.00| 596 | 1.13 | 0.24 | 0.12 | 0.19 | 99.16| 1140 | 81
3 50.71| 0.99 | 18.93| 801 | 0.19 | 3.20 | 9.93| 4.64 | 0.73 | 0.25 | 0.07 | 0.13 | 97.79 20| 88
4 15092 | 1.05 |15.69| 8.77| 0.22 | 495 | 9.08 | 6.90 | 1.24 | 0.18 | 0.10 | 0.16 | 99.26 20| &4
5 5098 0.79 [ 19.05| 7.86| 0.16 | 430 | 9.69| 6.21 | 0.66 | 0.15 | 0.10 | 0.16 | 100.11 | 1120 | 89
6 |51.27)| 091 [17.36| 8.12| 022 | 3.65 | 890| 5.33 | 1.07 | 0.16 | 0.06 | 0.15 | 97.20| 1140 | 84
7 |51.47| 095 |17.76| 9.03| 0.21 | 470 | 9.05| 6.38 | 0.66 | 0.16 | 0.08 | 0.10 | 100.55| 1120 | 92
8 [51.84| 0.87 [19.83| 7.24| 0.13 | 3.75 | 9.28| 591 | 0.74 | 0.16 | 0.07 - 99.82 | 1100 | 85
9 152.04| 1.02 | 1645| 845| 0.12 | 5.26 | 8.38| 7.07 | 1.40 - - 0.22 | 100.41| 1130 | 91
10 [53.55| 1.08 [18.71| 7.83| 0.23 | 3.06 | 9.82| 4.02 | 092 | 0.19 | 0.09 | 0.19 | 99.69 | 1100 | 89
11 [53.87| 1.01 [1835| 7.71| 0.14 | 3.55 | 7.61| 5.56 | 0.94 | 0.22 | 0.09 - 99.09 | 1100 | 88
12 {5390 1.30 | 13.93|11.39| 0.23 | 476 | 7.03| 3.88 | 1.25 | 0.24 | 0.11 | 0.11 | 98.13 20| &4
13 |54.11| 0.85 |16.42| 890| 0.21 | 4.63 | 8.16| 443 | 1.66 | 0.14 | 0.07 | 0.17 | 99.58 | 1120 | 86
14 [54.68| 1.00 |17.30| 7.70| 0.15 | 3.68 | 8.12| 6.05 | 091 | 0.13 | 0.08 | 0.14 | 99.94| 1140 | 87
15 [54.87| 0.83 [14.41| 898| 0.14 | 6.59 | 821| 4.60 | 0.68 | 0.24 | 0.09 | 0.10 | 99.74 | 1140 | 86
16 5544 1.19 |16.23| 896| 0.15 | 392 | 6.66| 5.15 | 1.44 | 0.19 | 0.11 | 0.15 | 99.59| 1100 | 83
17 |55.44| 0.86 [17.67| 5.45| 0.09 | 3.72 | 8.15| 2.64 | 595 | 0.11 | 0.01 | 0.03 | 100.12 | 1140 | 82
18 [5547| 1.03 |17.62| 8.08| 0.21 | 3.63 | 7.24| 3.09 | 1.11 | 0.17 | 0.11 - 97.76 20| 83
19 [55.62| 091 [18.59| 6.85| 0.16 | 3.61 | 790 | 4.84 | 1.04 | 0.21 | 0.09 | 0.10 | 99.92| 1120 | 83
20 |57.14| 0.88 [17.97| 7.29| 0.17 | 3.50 | 7.46| 2.87 | 1.10 | 0.15 | 0.11 | 0.10 | 98.74 | 1120 | 83
Oo6pasern K-63
21 [56.89| 2.25 [13.60| 8.98| 0.26 | 243 | 6.17| 5.66 | 1.80 - 038 | 0.12 | 98.54| 1110 | 84
22 |57.26| 1.71 |15.76 | 7.82| 0.26 | 2.15 | 6.33| 5.22 | 1.79 | 1.16 | 0.30 | 0.15 | 9991 | 1110 | 84
23 [58.21| 1.70 |15.15| 7.84| 020 | 1.97 | 644|495 | 1.74 | 1.23 | 0.30 | 0.13 | 99.86| 1110 | 84
24 159.26| 1.33 |16.34| 6.73| 023 | 1.62 | 6.00| 522 | 1.75 | 0.89 | 0.29 | 0.06 | 99.72| 1110 | 60
25 5945|147 |16.58| 629 0.18 | 1.63 | 553 | 583 | 1.84 | 036 | 0.29 | 0.05 | 99.50| 1120 | 78
26 [59.55]| 2.11 [16.03| 6.89| 0.25 | 1.67 | 552| 528 | 1.81 | 0.46 | 0.29 | 0.09 | 99.95| 1110 | 60
27 160.39| 1.60 |14.86| 8.16| 0.23 | 1.99 | 547 | 474 | 1.77 | 0.28 | 0.30 | 0.13 | 99.92| 1110 | 84
28 160.64| 1.29 [1642| 594 | 0.15 | 1.67 | 535| 5.60 | 1.67 | 039 | 0.25 | 0.07 | 99.44| 1120 | 78
29 160.71| 1.69 | 1548 | 7.02| 0.24 | 1.68 | 5.68 | 442 | 1.77 | 0.59 | 0.33 | 0.06 | 99.67| 1120 | 70
30 |61.30| 1.35 | 14.12| 6.87| 0.26 | 2.27 | 540 5.02 | 1.89 | 1.16 | 0.33 | 0.09 | 100.06 | 1110 | &4
31 |6245] 1.22 | 1549 6.23| 0.21 | 1.57 | 532| 3.88 | 2.12 | 0.46 | 0.29 | 0.06 | 99.30| 1120 | 70
32 |63.02] 1.58 |15.62| 5.70| 0.25 | 1.20 | 4.57| 3.84 | 1.94 | 045 | 0.21 - 98.38 | 1120 | 78
33 |63.64| 098 |16.88| 4.31| 0.16 | 1.02 | 3.77| 484 | 3.10 | 0.59 | 0.31 | 0.07 | 99.67 | 1120 | 58
34 |6457| 1.14 |12.30| 5.45| 020 | 1.36 | 3.23| 4.86 | 2.85 | 0.47 | 0.21 | 0.04 | 96.68 | 1120 | 52
35 |67.10] 090 |13.85| 5.66| 0.21 | 1.28 | 3.55| 422 | 2.21 | 0.33 | 0.20 | 0.08 | 99.59 | 1120 | 59
O6pa3zen K-4
36 |55.70| 1.27 | 15.87| 8.15| 0.14 | 2.74 | 6.45| 582 | 1.37 | 0.32 | 0.27 | 0.10 | 98.20| 1100 | 80
37 |56.67| 1.47 |1536| 8.54| 046 | 270 | 6.81| 5.71 | 1.68 | 0.36 | 0.26 | 0.07 | 100.09 | 1100 | 78
38 |58.33| 1.40 |15.09| 7.54| 021 | 2.15 | 6.60| 594 | 1.89 | 0.45 | 0.35 | 0.09 | 100.04 | 1100 | 78
39 |61.68| 1.47 | 1420 7.75| 0.21 | 2.00 | 5.34| 4.65 | 1.96 | 033 | 0.26 | 0.06 | 9991 | 1110 | 65
40 |62.26| 1.52 | 14.44| 741|024 | 1.87 | 5.02| 429 | 1.93 | 0.36 | 0.28 | 0.05 | 99.67| 1110 | 65
IIETPOJIOTUS Ttom 15 Ne 6 2007
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Taomuma 5. OkoHuaHue

HAYMOB u ap.

Homep KomMnoneHnTs!
BKJIIO- Cymma| T,°C | An
qermst | Si0, | TiO, | ALO;| FeO | MnO | MgO | CaO |Na,O | K,O | P,Os | ClI S
41 |63.01| 1.52 | 1448 | 7.69 | 0.22 | 1.77 | 530| 3.24 | 1.88 | 0.45 | 0.26 | 0.08 [99.90 | 1110 | 69
42 |64.13| 092 |15.38| 5.60 | 0.17 | 1.57 | 5.07| 4.06 | 229 | 0.32 | 0.21 | 0.08 [99.80 | 1110 | 64
43 | 6430 0.69 | 16.30 | 4.08 | 0.12 | 1.05 | 4.97| 496 | 3.07 | 0.18 | 0.14 | 0.07 [99.93 | 1110 | 58
44 16470 | 1.39 | 14.06 | 6.03 | 0.20 | 1.48 | 4.40| 3.98 | 2.77 | 0.53 | 0.19 | 0.06 [99.79 | 1110 | 58
45 |64.73| 0.83 | 1546 | 472 | 0.14 | 1.07 | 4.97| 496 | 2.00 | 022 | 0.15 | 0.07 [99.32| 1110 | 59
46 | 6521 1.02 | 14.64 | 448 | 0.20 | 1.06 | 3.66| 4.18 | 2.03 | 0.24 | 0.17 | 0.08 | 96.97 | 1100 | 53
47 16546 1.04 | 1570 | 465 | 0.11 | 1.26 | 4.47| 4.12 | 2.05 | 0.36 | 0.18 | 0.08 [99.48 | 1100 | 53
48 |65.75| 094 |14.13| 493 | 0.18 | 1.18 | 3.62| 3.65 | 2.54 | 0.37 | 0.16 | 0.06 |97.51 | 1100 | 55
49 |65.78| 0.96 | 15.05| 5.33 | 0.20 | 1.39 | 4.39| 3.65 | 2.55 | 0.41 | 0.15 | 0.07 [99.93 | 1100 | 53
Oo6paszen K-41
50 |47.27| 0.67 | 18.93| 6.34 | 0.16 | 5.56 | 10.56| 7.07 | 0.25 | 0.15 | 0.04 | 0.09 |97.09 | 1150 | 93
51 [50.69| 0.74 | 16.42| 7.99 | 0.15 | 5.80 | 9.22| 6.62 | 0.47 | 0.11 | 0.03 | 0.12 [98.36| 1150 | 93
52 6593|037 |13.77| 202 | 0.12 | 0.63 | 2.29| 3.64 | 2.55 | 0.09 | 0.17 | 0.01 [91.59| 20| 49
53 |66.05| 0.40 | 13.80| 221 | 0.00 | 0.59 | 2.10| 4.54 | 2.40 | 0.12 | 0.19 | 0.01 [92.41| 20| 47
54 |66.76| 0.32 | 13.89 | 2.31 | 0.11 | 0.64 | 2.23| 4.40 | 2.46 | 0.00 | 0.15 | 0.00 [9327| 20| 63
55 |68.24| 0.46 | 14.00 | 2.59 | 0.14 | 0.66 | 2.26| 4.20 | 2.56 | 0.06 | 0.19 | 0.01 [9537| 20| 63
56 6832 021 |13.93| 232 | 0.11 | 0.64 | 2.15| 448 | 2.46 | 0.08 | 0.19 | 0.01 [9490| 20| 47
57 69.95| 0.47 | 13.73| 294 | 0.03 | 0.89 | 2.23| 4.44 | 2.47 | 0.10 | 0.19 | 0.02 [97.46| 20| 63
Oo6pasern K-35
58 |71.76| 0.21 |13.16| 0.94 | 0.03 | 0.27 | 0.83| 4.97 | 3.32 | 0.00 | 0.20 | 0.01 |95.7o| 1150| 25
Oo6pazen K-31
59 |70.78| 0.23 | 12.25| 1.59 | 0.08 | 0.31 | 1.49| 4.18 | 3.33 | 0.06 | 022 | 0.01 |94.53| 20| 43
60 |71.74| 030 | 12.45| 1.58 | 0.06 | 0.37 | 1.40| 4.25 | 3.43 | 0.09 | 024 | 0.01 [9592| 20| 43
61 |71.85]| 029 | 1236 1.38 | 0.06 | 0.26 | 1.25| 421 | 3.15 | 0.03 | 0.17 | 0.00 [95.01 | 20| 43
62 |72.09| 035 | 1248 | 1.57 | 0.03 | 0.33 | 1.41] 2.99 | 326 | 0.01 | 0.19 | 0.01 [94.72| 20| 47
63 |72.13| 032 | 11.67| 1.44 | 0.08 | 0.30 | 1.28 | 3.89 | 3.19 | 0.01 | 0.19 | 0.00 |94.50| 20| 41
64 |72.18| 028 | 12.42| 1.67 | 0.01 | 0.34 | 1.30| 3.80 | 3.29 | 0.02 | 0.18 | 0.02 [9551| 20| 41
65 |7235]| 027 |12.09| 1.39 | 0.10 | 0.25 | 1.27| 3.86 | 3.26 | 0.04 | 0.16 | 0.00 [95.04| 20| 41
O6pa3zen K-23
66 |7242| 0.18 | 12.40| 1.16 | 0.07 | 0.24 | 1.20] 3.60 | 3.06 | 0.01 | 0.20 | 0.01 |94.55| 20| 35
67 |72.54| 018 | 11.93| 1.13 | 0.00 | 0.21 | 1.20| 3.63 | 3.05 | 0.00 | 0.20 | 0.02 [94.09| 20| 35
68 |73.09| 0.28 | 12.50| 1.20 | 0.09 | 0.27 | 1.28| 2.80 | 2.91 | 0.06 | 0.19 | 0.01 [94.68| 20| 35

PBIMCKOTO BYJIKAHUYECKOTO IEHTpPa W HECKOJIBKO
BKJIFOUEHUH B KBapLe U3 JalUTOB ByJKaHa ['010BHHU-
Ha. [TonyJeHHbIE TaHHBIE IO XUMUIECKOMY COCTaBY
CTEKOJI PACIJIaBHBIX BKIFOUCHWI TPECTABICHbI B
Tabn. 5-7. Copgepkanug SiO, B paciiaBHBIX BKIIIO-
YEHHUSAX BO BKpaINICHHUKaX IUIarnokKja3a u3 6as3aib-
Ta KapbIMCKOTO BYJIKaHMYECKOTO IEHTpPa W3MEHS-
1otcst oT 47.4 mo 57.1 mac. %, BO BKparieHHUKaX Ija-
TMOKJja3a u3 aHge3uToB — oT 55.7 go 67.1 mac. %, BO
BKpAIUICHHUKAX TUIaTMOKJIa3a U3 JaluTOB W puoja-
ouTOB — OT 66.1 70 72.5 Mac. % (Tab. 5) u BO BKpar-
JICHHMKAaX KBapLa H3 PpHOAAUUTOB — OT 72.2 1o

75.7 mac. % (tabn. 7). Copepxanus SiO, B paciuias-
HBIX BKJIIOUCHHSIX B KBaplie W3 JalUTOB ByJikaHa ['o-
noBHUHA BapeupyoT oT 70.2 no 77.0 mac. % (tabm. 7).

BazanbToBbie pacmiaBel (Tabm. 5) xapakTepusy-
IOTCSl OOBIUHBIMU cofiepxkanusiMu (B mac. %) TiO,
(0.7-1.3), FeO (6.8-11.4), MgO (2.3-6.1), CaO (6.7-
10.8), HO 3HauMTeNnbHO OOorameHbl Na,O (2.9-7.4
pu cpefHeM 5.1), mpuyeM caMble BBICOKHE COMlEep-
xkaHugd Na,O ycraHOBJieHbl B Han0OOJie€ OCHOBHBIX
pacmnaBax (SiO, = 47.4-52.0 mac. %). CopepxaHust
K,O u3mensitores ot 0.4 o 1.7 mac. %. VckinroueHne
COCTaBJISIET OfHO PAaCIJIaBHOE BKJIIOUEHHE, B KOTO-
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Taomuma 6. ConepzkaHus BoAbl (Mac. %) 1 3JIeMEeHTOB-TIpuMecell (ppm) B pacIuIaBHBIX BKIIFOYEHUSIX B IUIarMOKIIa3ax MOPOf
KappiMckoro Byinkannueckoro nenrpa (Kamuarka)

KoMmiio- Howmep Bkitouenust B Tadm. 5

HEHTBL | 5() 3 4 53 54 56 60 61 62 65 67 58
H,O 0.69 2.44 - 7.27 4.64 4.97 5.14 5.87 3.12 4.96 6.65 4.75
Li 1750 284 118 25.2 22.3 23.2 14.8 14.6 16.0 15.8 22.2 73.7
Be 0.19 0.69 0.56 1.07 1.25 1.34 1.13 1.18 0.95 1.04 1.11 0.95
B 5.98 7.90 6.32 | 36.0 26.9 14.9 32.6 32.7 32.0 35.1 41.6 58.4
F 6.79 | 142 6.32 | 533 508 814 801 569 948 587 324 14.0
Cr - 36.3 70.6 - - - - - - - - 0.81
Rb - 12.0 30.0 - - - - - - - - 91.8
Sr 531 418 449 255 285 363 107 105 188 102 107 57.2
Y 8.90| 15.2 19.3 19.8 16.1 9.19 | 18.6 21.5 22.4 22.9 16.9 8.15
Zr 17.5 55.9 64.1 134 107 58.2 | 183 177 204 209 140 57.2
Nb 0.42 1.88 1.87 2.89 2.53 1.46 4.05 4.31 6.30 4.96 3.71 3.69
Ba 88.1 | 187 236 413 481 461 629 629 734 685 606 1070
La 1.81 4.88 7.17 8.19 8.07 7.44 | 10.8 11.3 12.8 11.6 10.3 12.4
Ce 3.35| 12.8 17.7 23.8 20.1 24.0 27.6 28.6 29.8 30.2 24.0 21.5
Nd 4.28 8.87 | 13.0 10.9 10.0 7.08 | 122 13.1 14.4 13.4 10.6 7.54
Sm 0.87 2.37 341 3.52 2.56 2.57 3.11 3.50 3.42 3.78 2.71 1.32
Eu 0.42 0.86 1.27 0.57 0.91 0.72 0.68 0.99 0.70 0.72 0.76 0.31
Gd 1.13 2.84 3.35 3.80 2.51 2.99 2.24 441 3.17 3.77 2.51 0.64
Dy 1.15 2.53 3.56 3.76 2.71 2.70 2.85 3.63 3.36 4.15 2.52 1.24
Er 0.77 1.83 2.59 2.87 2.08 2.09 2.17 2.68 2.61 3.08 2.00 1.04
Yb 0.79 2.03 2.35 2.86 2.00 1.80 2.62 2.97 2.72 3.32 2.26 1.25
Hf - 1.69 2.17 - - - - - - - - 1.78
Th 0.14 0.90 0.59 1.63 1.42 0.80 2.32 2.11 242 2.44 2.76 3.76
U 0.05 0.47 0.36 1.11 0.85 0.54 1.52 1.49 1.78 1.88 1.66 2.17
Th/U 2.80 1.91 1.64 1.47 1.67 1.48 1.53 1.42 1.36 1.30 1.66 1.73
La/Yb 2.29 2.40 3.05 2.86 4.04 4.13 4.12 3.80 4.71 3.49 4.56 9.92

pom copepxanue K,O (5.95 mac. %) 3HauuTENBHO
BhINIE, YeM Na,O (2.64 mac. %). OTMeTHM, 4TO 3TO
CYIIECTBEHHO KaJMeBOE BKIIIOUEHHE MOYTH HE CO-
mepxwut Cl (0.01 mac. %), B TO Bpems Kak B OCTallb-
HbIX 19 Bkmtoyenusix o6pasna K-2 konuenrpanus Cl
3HaynTeabHO BbImIe (0.06-0.12 mac. % npu cpegHeM
0.09 mac. %). Takast 0COOEHHOCTB KQJIMEBBIX pacIlyia-
BOB B OTHOIIEHUM XJiopa Obljla HaMH yCTaHOBJIEHA
paHee B pacmiiaBax BYJKaHHTOB Kanbjepbl MenBe-
Kbt Ha 0. UTypym, FOxubie Kypuns (ToncToix u ap.,
1997) u B kucabIXx pacmiaBax Bepxneypanbckoro
pyaHoro paitoHa, IOxueii Ypan (HaymoB m np.,
1999). CpaBHuUTENIBHO BBICOKA B paciiaBax Oa3anbTa
koHueHTpanus S — ot 0.07 go 0.22 mac. %, ipu cpegHei
Bennuune 0.14 mac. % B 17 Bkimouenusix. B 2 Bkitoue-
HUSX OblIa ONpefiesieHa KOHLEHTpalys BOfbl B pac-
miase 0.7 u 2.4 mac. % (tabm. 6).

Copepxanus SiO, B cTeKjax pacniaBHbIX BKIO-
yeHn# B 00pas3Iax aHIEe3uTOB, BapbUpyroIue ot 55.7

IIETPOJIOTUS Ttom 15 Ne 6 2007

mo 67.1 mac. %, B cpegHeM Ha 9 mac. % BBIIIE, YeM B
CTEeKJIaX pacIUIaBHBIX BKIIOUEeHM 0Opa3na 6a3anbTa
(Tabu. 5). [y1s pacniaBoB B IIJIarOKJa3aX aHAE3UTOB
XapaKTepHBI BeIcokHe copepxkanus FeO (ot 9.0 mo
4.1 mac. % npu cpepnem 6.5 mac. %), CaO (B cpegHeM
5.2 mac. %) n o6b1unbIe coepkanus Na,O (4.5 mac. %)
u K,O (2.1 mac. %). Konuenrpauusa Cl B aHge3uTo-
BOM pacIijiaBe 1o CpaBHEHUIO ¢ 6a3aIbTOBBIM pacIiyia-
BOM 3HAYUTENLHO BbIlIe (B cpefHeM jo 0.26 mac. %), a
KOHUeHTpanud S Hike (B cpegHeM po 0.07 mac. %).

CrekJa pacniaBHBIX BKIFOUEHHH B ITarMOKIIa3ax
(Angz_ps) 0Opa3IOB NALUTOB U PUOJALIUTOB XapaKTe-
pU3YyIOTCS OOBIYHBIMU cofiepkaHusiMu (B mac. %)
Si0, (65.9-73.1), FeO (1.1-2.9), MgO (0.2-0.9) Na,O
(2.8-5.0) u K,O (2.4-3.4). Konnenrpauus Cl B aTux
paciiaBax Takasl ke BbIcoKad (B cpegaeM 0.19 mac. %),
KakK ¥ B aHIE3UTOBBIX pacIljlaBaX, HO KOHIIEHTpAIHs
S 3naunTensHo HIke — 0.01 mac. %. Ananu3s 9 pac-
IUTABHBIX BKJIIOYEHUH HA MOHHOM MHKPO3OHJE I103-
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Taommna 7. XuMHu4yecKuil cocTaB paclijlaBHBIX BKIIFOUYEHUI B KBapIle U3 3aXOPOHEHHOT'O MUPOKJIacTHYecKoro notoka Ka-
PBIMCKOTO BYJIKAHHIECKOTO IieHTpa, KamyaTka (1-6), u B KBapIie U3 TanuToB BynkaHa ['omoBrmHA, 0. Kynammp (7-10)

Kowrto- 1 2 3 4 5 6 7 8 9 10

Si0, 7215 | 7283 | 7328 | 7402 | 7491 | 7567 | 7018 | 7212 | 7405 | 77.02
TiO, 0.24 0.11 0.12 0.09 0.31 0.11 0.24 0.19 0.16 0.16
ALO; 1282 | 1251 | 1298 | 1244 | 1295 | 1283 | 1095 | 1178 | 11.02 9.29
FeO 130 0.51 0.57 0.54 1.25 0.67 1.57 1.25 1.18 0.90
MnO 0.04 0.06 0.07 0.13 0.15 0.11 0.00 0.15 0.08 0.04
MgO 0.27 0.12 0.16 0.06 0.24 0.10 0.27 0.21 0.20 0.19
Ca0 1.23 0.66 0.88 0.62 1.19 0.68 1.43 1.35 1.04 0.98
Na,0 3.89 3.32 3.60 3.72 4.03 3.64 5.81 479 4.46 4.10
K,0 2.82 3.82 3.74 3.92 3.12 4.12 178 1.83 1.84 1.69
P,0; 0.02 0.04 0.00 0.06 0.01 0.04 0.02 0.02 0.04 0.10
cl 0.14 0.11 0.10 0.11 0.15 0.10 0.28 0.26 0.26 0.19
H,0 4.89 4.88 420 3.41 0.90 1.64 6.68 5.73 4.98 5.10
Cymma | 9981 | 9897 | 9970 | 99.12 | 9921 | 9971 | 9921 | 99.68 | 9931 | 99.76
Li 182 13.6 21.0 18.9 16.9 24.0 0.16 0.59 0.27 4.42
Be 1.04 0.94 0.76 0.94 0.99 0.93 0.70 0.58 0.58 0.49
B 30.0 55.4 37.1 54.6 43.5 575 | 105 110 100 70.9
F 605 269 223 274 644 163 539 925 765 401

Cr 2.26 0.74 1.13 0.73 2.38 1.09 1.10 2.00 2.50 1.46
Rb - - - - - - 25.7 39.3 43.4 23.8
Sr 123 506 | 113 549 | 121 59.1 74.0 68.2 56.5 452
Y 15.8 1.5 7.20 962 | 266 865 | 37.8 29.8 27.8 20.6
7r 163 64.0 63.2 599 | 237 56.5 | 148 121 117 95.3
Nb 3.22 5.44 2.90 4.14 4.19 3.85 1.35 1.44 1.46 1.10
Ba 563 843 782 933 556 778 464 575 554 323

La 11.6 14.7 982 | 1255 14.7 10.7 8.02 9.12 8.29 5.87
Ce 28.0 222 19.2 25.0 36.8 20.9 21.9 20.4 21.1 13.6
Nd 13.9 10.3 7.24 891 | 21.1 742 | 127 12.5 12.3 8.25
Sm 2.87 1.52 1.40 2.15 5.12 1.48 3.84 3.43 3.27 225
Eu 0.77 0.74 0.47 0.11 1.12 0.21 0.43 0.61 0.81 0.49
Gd 2.78 1.45 1.08 1.60 5.19 1.82 4.89 5.01 476 2.14
Dy 2.64 1.44 1.09 1.57 431 1.44 5.35 4.83 452 2.96
Er 1.69 1.27 0.92 1.34 3.13 1.02 4.47 3.89 3.48 232
Yb 1.91 135 0.95 1.53 3.19 1.20 5.45 429 9.35 2.84
Hf 4.8 221 1.85 1.96 5.26 1.63 4.94 479 475 3.08
Th 1.99 4.66 2.54 452 2.8 3.53 2.77 2.49 234 1.84
U 1.38 2.90 1.73 2.77 1.48 2.19 127 131 1.17 0.82
Th/U 1.44 1.61 1.55 1.63 1.54 1.61 2.18 1.90 2.00 224
La/Yb 607 | 109 103 8.17 4.61 8.92 1.47 2.12 0.89 2.07

HpI/IMe‘IaHI/Ie. OKCI/IIH)I NIpUBENCHBI B MacC. %, QJIEMEHT — B ppm.
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Puc. 2. PactinaBHble BKIIFOUCHHS B KBaplle U3 IaUTOB ByJiKaHa ['onoBHUHA.

Pasmep Bkntovenuit: (a, B) — 100 MKM, (6, T) — 50 MKM.

BOJIMJI ONPEEINTh COflep3KaHusl BOABI IPU KPUCTA-
JM3alUy TIArMOKIa30B (Tabn. 6). DTH KOHIEHTpa-
MY OKa3alIiCh OYeHb BBICOKIMH — OT 3.1 o 7.3 Mac. %,
pu cpepHeM 5.5 mac. %. CnefyeT OTMETHTH, YTO B
o6pasue gauuta K-41 Obln BCTpeueH BKPAILIEHHUK
IJIAaTHOKIIa3a Angs, COJep>XKaIIuil paciiaBHbIE BKITIO-
YEHHUs, 10 COCTABY AaHAJIOTUYHBIE BKIFOUSHUSIM W3
o6pasua 6azanbTa K-2. B HuUX Takxke ompepeseHbl
(Tabn. 5) BbIcOKHME copiepxkaHus (B mac. %) Na,O
(6.6-7.1), MgO (5.6-5.8), FeO (6.3-8.0) n au3kue co-
pepxanust K,O (0.2-0.5). Hanomuum, uTo oGpa3zer
K-2 aBasiercst 6a3anbrom n3BepxkeHus 1996 r. Ha no-
nyoctpoBe HoBoropumit B Kanbaepe Akagemun Ha-
VK, a obpazen; K-41 oro6pan 3 BocToyHOrO 60pTa
kanbaepsl OnHobokast (puc. 1).

Copepxanus SiO, B cTeKIax pacliaBHbIX BKIO-
YeHUH B KBaplie U3 3aXOPOHEHHOTO MUPOKJIacThye-
cKoro nmortoka (tabia. 7) emje OoJjiee BBICOKHE — OT
72.2 no 75.7 mac. %. [1ys 3TUX pacniaaBoOB KUCIOTO
COCTaBa yCTAaHOBJIEHbI OOBIYHBIE COAEPKaHus (B Mac.
%) TiO, (0.09-0.31), FeO (0.5-1.3), MgO (0.06-0.27),
CaO (0.6-1.2), Na,0O (3.3-4.0), K,O (2.8-4.1), Cl
(0.10-0.15 ). KonnenTpartysi BOJbI B paciuiaBe MeHsI-
nack oT 0.9 10 4.9 mac. % (cpepHee 3HaueHue 3.3 Mac. %
u3 6 onpepeeHui).

ITETPOJIOTUA Ne 6
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JlJ1st cpaBHEHUSI C COCTaBaMH KHUCIBIX PaCIlIaBOB
KapbIMcKOro ByJIKaHMYECKOrO LIEHTPa Mbl U3yUUIIH
paciiaBHble BKIIIOUEHHUS] B KBaple U3 JalUTOB BYJI-
kaHa ['onoBHMHA. DTH BKIIOYEeHH (pUC. 2) XapaKTe-
pU3YIOTCS KPYIHBIMU pa3Mepamy, JOCTHTAIOIINMU
100-140 mxm. OHM WK YaCTUIHO PACKPUCTAIIIA30-
BaHbI (puc. 2a, 20), WK COAepXkKaT TOIbKO CTEKIIO U
HeOOJBIION Ta30BbIll My3bIpeK (puc. 2B). Temnepa-
TYpbl IOJTHOW TOMOT€HU3ALMU BKIIFOUEHUI COCTaB-
nstot 820-850°C, mpuyeM OOBIYHO JI7Isl 3TOTO I0CTa-
TOuHO BbIfilepKKKM 5—-10 MmuHyT. I'eTeporeHmsanus
pacmiaBa ¢ BBIIEIIEHHEM MHOXECTBA Ta30BBIX Iy-
3pIpbKOB (puc. 2r) mpoucxoput mnpu 700-780°C 3a
15-30 cexyHf, 4YTO CBHAETENBLCTBYET O HU3KOM BSI3-
KOCTH paciuiaBa. Takoe NoBeleHNe BKIIOYEHHUI PU
TEPMOMETPUYECKUX IKCIIEPUMEHTAX OJHO3HAYHO
yKa3bpIBaeT Ha CYLIECTBEHHOE COfep>KaHWE BOMBI B
pacmiaBe, YTO M MOATBEPAMIOCH IPY UX aHAJIU3E Ha
nOHHOM MUKpo3oHfe (0T 5.0 mo 6.7 mac. %, ipu cpefi-
HeM 3HaueHnu 5.6 mac. % u3 4 onpepeneHufi, Tabu. 7).
OTH pacniiaBbl IO CPAaBHEHHIO C KMCIBIMU paciliaBa-
mu KapbIMCKOro ByJKaHMYECKOrO LEHTpa OTinYa-
IOTCs TaKXke 0oliee BBICOKUMHU cofiepKanHusiMu Na,O
(4.1-5.8 mac. %), Cl1 (0.19-0.28 mac. %) u bonee HA3-
knmu — K,O (1.7-1.8 mac. %).
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Na20 + KzO
161

12

80
Sio,

Puc. 3. CocraBbl (Mac. %) pacIuiaBHBIX BKITFOUCHHUI HA
knaccucuxkanuonnoii guarpamme (Le Bas et al., 1986)
SiO2—(NazO + Kzo)

b — 6azanetel, Th — Tpaxubazanbtsl, BA — 6azanbToBble
anye3uTsl, BTA — 6a3anbToBble TPaXUAHAE3UTHI, A — aH-
ne3utsl, TA — rpaxuanpes3utsl, [ — ganutel, T — Tpaxu-
RamuTel, P — pronuTsl.

OBCYXIEHUNE PE3YJILTATOB

MHuKpO30HOBBII aHANU3 CTEKOJ BKIOYEHUN NO-
Ka3ajl MHTepecHEeHIIne OCOOEHHOCTH COCTaBOB pac-
iaBoB KapbIMckoro BynkaHmdeckoro neHtpa. Ecmu
XapakTepmn3oBaTh X B KoopamHatax Si0,—(Na,O +
+ K,0), To Gonbllas yacTh pacijiaBoB MOMajfaeT B
LIeJIOYHbIE Pa3HOCTHU — OT Te(puTa 10 TPAXUTa, XOTS
IpEACTaBICHBI U PacIiulaBbl ¢ MEHbIIEH IIEJIOYHO-
cthio (puc. 3). [Ipuyem nopops! (Ta6:a. 1) He oOHapy-
>KMBAIOT MOBBIMIEHHOTO cofiepXaHus mejoueit. Emie
OfjHa OCOOEHHOCTD: Ha TpahuKe TPEHA COCTAaBOB pac-
nosiaraeTcs cyonapaniensHo ocu adcuuce, T.e. Mpu
pOCTe KPEMHEKUCIOTHOCTH PACIIIAaBOB CyMMa IIEJI0-
Yyell He YBeIMYUBACTCS, B TO BpeMsl KaK KpUCTaJIIIN-
3alioHHas AuddepeHnuanuss npeanonaraeT pocT
menoyveil B xofie nosbieHus: SiO, B paciuiase.

Bonee monHy:o KapTHHY 3BOJIIOLUHM PaclilaBOB
MOKHO BHjeTh Ha puc. 4. IloBeneHne pa3nmumyHbIX
NETPOTEHHBIX KOMIIOHEHTOB MOXKHO YCIOBHO pa3fie-
JIUTH HAa TPU THUIIA.

1. Copepxanne Al,O3;, MgO, CaO c pocrom SiO,
3aKOHOMEPHO MajaeT, a copgepxkanue K,O yBeanyu-
BaeTcs. TpeHsibl He UMEIOT Nepernda u XxapakTepHBI
[J1S1 IPOLECCOB KPHUCTAIIN3aMOHHON b hepeHu-
anum.

2. Copepxanus TiO, u FeO ¢ pocrom SiO, 3ako-
HOMEPHO CHMXKAIOTCS TOJABKO npH Si0, > 57 mac. %,
YTO OOYCIOBIEHO OCaXKAEHUEM PYIHBIX MUHEPAJIOB
B Ipollecce KpUCTAJIN3alMOHHON Aunddepennuna-
uuu. B OoJiee OCHOBHBIX paciiiaBax, 0OOHAPy>KEHHbBIX
BO BKIIFOUEHHUSX B Iutarmokiasze ooOpasma K-2 (6a-
3anbT u3BepxkeHus 1996 r. B kanbaepe AkageMun
Hayk), copepxanus TiO, gaxke HEMHOT'O yBEJIMYHUBa-
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totcst (o1 0.7 mo 1.3 mac. %). 3HaunTenbHO 6oJiee BbI-
cokue copepxanus TiO, onpeneneHbl BO BKIIOUEHH-
gX B IUIarnokiasax oopasuos K-4 u K-63 (ange3uTs!
u3zBepkeHuit 1996 u 1997 rr. Kapsimckoro Bynkasa).
Conepxanns TiO, 6omnee 1.3 mac. % 3acdpukcupoBa-
Hbl B 17 pacnnaBHbIX BKiItodeHusix. CopepkaHue
FeO mpu SiO, < 57 mac. % no4Tu MOCTOSIHHOE — B
npepenax 7-9 mac. % (06p. K-2, puc. 4).

3. HeoxxupaHHee BCEro BBIMISITUT HOBEJCHUE Ha-
Tpusi, cofepXkaHue KOTOPOro ¢ pOCTOM KpeMHEKHC-
JIOTHI CHIKaeTcs, IpuyeM Ha rpacduke (puc. 4) MOxK-
HO BBIJIEJIUTH [BA TPEHAA COCTABOB. [IJ1s1 OMHOrO U3
HUX IIpH CPaBHUTENBHO HEOOJBLIOM J[Ualla30He
kpemHekucinotTHoctu (47-57 mac. %) copepsKaHus
Na,O uamenstorcs ot 7.5 go 3 mac. %, BTOpOii TpeH[,
6onee momoruii — npu yBenmuernun SiO, oT 57 mo
73 mac. % copepxanusi Na,O uzmenstorcst ot 6 10
3 mac. %. IlepBblil TpeHA MOaAy4YeH Ajs1 oOpa3ua Oa-
3anpTa (K-2), BTOpO#t — mist o6pa3ioB aHAE3UTOB
(K-4 u K-63) n mauuroB (K-41 u K-31).

BbazanbproBble pacmiaBbl KapbIMCKOro ByJIKaHU-
yeckoro nenrpa (SiO, = 47-57 mac. %) KpoMe BbICO-
KUX COfIepsKaHM HATPUsI XapaKTePU3YIOTCI U BHICO-
kuM otHoleHueM Na,O/K,O, paBHbIM B cpefem 8.0
(23 onpepenenns). Takue ke BBICOKHE COflEP>KaHUS
HaTpus u cxofHble oTHoIeHus Na,O/K,O B pacmna-
Bax ObLIM OOHAPYXKEHBI paHee IPU U3YYEHUH KCEHO-
mutoB Monromun u HMemena (Ionov et al., 1994;
Chazot et al., 1996). Crekna B IepugOTUTOBBIX KCe-
HOJIATaX U3 HIEJIOYHBIX 0a3aabToB Monroauu (Ionov
et al., 1994) copepxat 51.8-57.0 mac. % SiO, u 6.8—
10.6 mac. % Na,O, ornomenune Na,O/K,0 =4.5-17.2,
npu cpepneit BennuuHe 8.6 (19 onpenenenwuit). Crek-
J7a, OOHAPY>KEHHbIE B INIUHEJIEBLIX JIEPLUOIUTAX M3
Hemena (Chazot et al., 1996), comepxar 50.0-
55.8 mac. % Si0,, 5.9-8.9 mac. % Na,0, a oTHOILIIeHIE
Na,O/K,0 = 7.5-14.1, npu cpenneil BenuuuHe 9.7
(15 ompepenennii). 'enesnc momo6GHOTO popa pac-
MJIaBOB aBTOpaM 3THX CTaTell MPeACcTaBIsIeTCcs Ipo-
O6neMaTn9HbIM. BO3MOKHO, ONpENeNIeHHYI0 POJb
3[1€Ch UIPAJI MAHTUIHBIA METacoMaTo3, OOyCIOBIIECH-
HBII BO3IEVICTBIEM HATPOBOTO MaHTHITHOTO (pITIOUfa.

CpaBHeHue TMoJiell COCTaBOB pacIyiaBoB (puc. 5)
pa3Hbix ByJKaHOB (KapbIMckuii ByJIKaHUYECKUN
ueHTp, besbiMsnublil 1 LluBeny4y) 1eMOHCTpUpPYET,
YTO UMEHHO B ByJKaHUTax KapbIMcKOro ByJKaHnye-
CKOrO IIeHTpa IHpefcTaBleH Haubolsiee IUPOKUR
CIIEKTpP PacIUIaBOB (B TOM YHCJIE OCHOBHBIE Pa3HO-
cTH, oboraieHHbIe 3KeJIE30M, MarHIEM U TUTAHOM).
B TO e BpeMs TpeHbI COCTaBOB 3TUX pacIlaBOB Ha
BapHAlMOHHBIX MarpaMMax Ooliee 4eTKHe, a Iap-
Hble KOPPEJNSINHA MEeTPOreHHBIX 3JIEMEHTOB Ooiee
BbIpaKE€HbI, YEM [1J151 BYJIKAaHOB be3bimsanHbli u 1u-
BENyY.

Pacnipenienenne HECOBMECTHMBIX 3JIEMEHTOB B
0a3albTOBBIX U JALUT-PUONMTOBLIX paciiaBax Ka-
PBIMCKOTO BYJIKAHUYECKOTO LIEHTPa U B PUOJIUTOBBIX
paciuiaBax BynkaHa ['onoBHUHa (puc. 6) yKa3bIBaeT
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Puc. 4. Bapnannonsasie fuarpammsl SiO,—TieTporeHnbie 31eMeHThI, Si0,—S, mocTpoeHHbIe IO JAaHHBIM O COCTaBax pacIIaB-
HBIX BKJIFOUEHMH B m1aruoknasax (1-6) u keapue (7) KapbIMCKOro ByJKaHMYECKOro IeHTpa (B Mac. %).

Howmepa o6pasmos: 1 — K-2,2 - K-63,3 -K-4,4 - K-41,5-K-31, 6 — K-23.
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Puc. 5. CpaBHeHme cocTaBOB (B Mac. %) pacIUIaBHBIX BKIIIOUCHUI BO BKpAIUIEHHUKAX BYyJIKaHOB KapbIMCKOro ByJIKaHIIECKO-

ro ueHtpa (1), bespivsunsiii (2) u lllusenyy (3).

KonmaecTBo ananmn3oB paciiiaBHbIX BKJIIFOYCHHM ISt KapLIMCKOFO BYJIKAaHUYECKOTO IIEHTpa — 73, U1 ByJIKaHa Be3bIMsIHHEBIT

— 47, nns Bynkana lllusenyy — 38.

Ha OCTPOBOJYXXHOE IIPOMCXOXKICHUE BCEX pacIuia-
BOB. [IlockonbKy Hanbosee HeCOBMECTHMBbIE JIEMEH-
ThI NIPU KPUCTAJUIM3ALNN MPAKTUIESCKU He (PpaKIro-
HUPYIOT JPYT OTHOCUTEIIBHO JIpyTa, UX BaJlOBOE COlEp-
>KaHNe MOXKET AaTh MH(MOPMAIHIO O MArMaTUIECKOM
HCTOYHHKE BYJKaHMYEeCKOro uneHrpa. K ocrposo-
NYKHBIM XapaKTEPHUCTUKaM paciiaBoB KapbIMCKO-
ro BYJKaHHYECKOI'0 LEHTpa OTHOCATCS, HAIIpUMED,
Nb MuHUMYM u BbIcOKHe oOTHOcuTenbHO MORB
Ba/Th oTHOImEHNsI. DTN XapaKTEPUCTUKHA TPUCYIIN
KakK caMbIM IPUMHUTUBHBIM, TaK U Hanboiee audde-
PEHIMPOBAaHHBIM paciuiaBaM. Takum oOpa3om, pedb
MOXKET MATH WMEHHO O COCTOSIHMHM MaHTHIHOTO WC-

TOYHUKA, BO3MOXHO METacOMaTU3MPOBAHHOTO
¢IrouIHLEIM KOMIIOHEHTOM, oboranieHHbIM LREE u
OTHOCHUTEIBHO 00egHeHHBIM Nb. Bnipodem, y Mmarma-
THYECKOro oyara, nurarouero KapeiMckuii Byika-
HUYECKWIi IIEHTP, €CTh ¥ CBOM OCOOEHHOCTH. ' maBHas
ero OTJAWYUTENbHAS YepTa — OTHOCUTEIbHas obora-
LIEHHOCTD JINTHEM, OCOOEHHO 3aMeTHasl P CpaBHe-
HUM C paciulaBaMu ByiikaHa ['osoBHuHa. HeoGxopu-
MO OTMETHUTb, YTO OOOTAIEHHOCTD JINTHEM OTHOCH-
teabHO TakenbiX REE n Y no cpaBaenntro ¢ MORB
XapaKTEpHAa 711 MHOTMX OCHOBHBIX OCTPOBONY>KHBIX
marMm (Portnyagin et al., 2007). Omaako abcomtoTHOE
COJIEpKaHME 3TOTO 3JIEMEHTA OOBIYHO HE MPEBBIIIA-

ITETPOJIOI'A Ne 6

TOM 15 2007



XUMWYECKUUN COCTAB, JIETYYUE KOMITOHEHTHI

Pacnnas/N-MORB
10° -

10%

10!

100

102

577

Ba Th U Nb K La Ce Sr

Nd Zr

Sm Eu Ti Dy Er Li Y Y

Puc. 6. I'pacuk copepkaHnil B pacIIaBHBIX BKIIOYEHUSIX 3JIEMEHTOB-TIPAMECEH, HOPMUPOBaHHBIX K cocTaBy N-MORB (Sun,

McDonough, 1989).

1, 2 — 6a3anpToBbIE (1) M FANUT-PHOIUTOBEIE (2) pacmiaBbl KapbIMCKOro ByTKaHMYECKOTO IIEHTpPa, 3 — pUOJUTOBBIE paciia-

BbI BYJIKaHa T'onoBHuHa.

eT 5—6 ppm, B TO BpeMsi Kak OCHOBHbIE pacmiiaBbl Ka-
PBIMCKOTO BYJIKaHMYECKOIO IIEHTpa cofepxkar B 19—
290 pa3, a kucable pacniaBbl — B 2—12 pa3 Oonbiie
nuTusi. Ecny >ke TOBOPUTH O KHUCIBIX OCTPOBORYX-
HBIX pacIuiaBax, TO TyT pa3HHIIA elle 3HauYuTeIbHee
(puc. 6). OT™MeTuM, 4yTO GOrarble JUTUEM paciljaBbl
OTJIMYAIOTCS] TAaKXKe U MOBBIIMICHHBIM COlEP>KaHUEM
Hatpus (1o 7.5 mac. %). Takue 3HaueHus BOOOIIE HE
XapaKTEPHBI [JIs1 OCHOBHBIX PACIIABOB.

HHTEepecHO, Y4TO COINacHO pe3yibTaTaM aHallu-
30B, MOJy4YeHHBbIX B padote (Portnyagin et al., 2007),
Ha BynkaHe KapbIMCKuUii B B BKIIOUYCHUAN B OJIUBH-
Hax NMPUCYTCTBYIOT U OCHOBHbBIE PacIUIaBbl CO Cpefl-
HHUM cofiepKaHueM HaTpud 2.9 mac. % U KOHIEHTpa-
nueit autus 5.23 ppm. I1pu aToM cofepskaHus HEKO-
TEPEeHTHBIX 3JIEMEHTOB, IIOJNIyYeHHbIE HaMH U
M. I1opTHArUHBIM, AHAIU3UPOBAIUCH HA ONHOM H
TOM K€ OOOpYAOBAaHUU C MCIOIB30BAaHUEM OJHUX U
TEX Xe 3TAJIOHOB, YTO UCKIIIOYAET BAPUAHT anmapar-
HOH on6Oku. TakuM 0Opa3oM, ecIi TOBOPUTH 00 OT-
HOCUTEJIHO IPUMHUTHUBHBIX paciuaBax KapeimMckoro
BYJIKAaHMYECKOI'O IIEHTpa (OCHOBHBIX, OOETHEHHBIX
HEKOTepEHTHBIMH 3JIEMEHTaMU, B YACTHOCTH JIETKU-
mu P33), To OHM UM YaCTh U3 HUX OTJIMYAIOTCS OT
OOJIBIIMHCTBA CXOIHBIX C HUMH OCHOBHBIX MarMm, 3a-
(pukcupoBaHHBIX HA APYIHX I'€OJOTMYECKHX O0BEK-
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TaX, MOBBIIIEHHLIMU KOHIICHTPAIIMSIMU HATPUS U JIH-
tusi. [lpuumHbl 3TOrO OOOorameHusi HescHbl. Kak
OJIVH U3 BapMaHTOB OOBSICHEHNS MOXKET paccMaTpH-
BaThCSl KOHTaMUHAIMSI paciiiaBa KOPOBBIMY MUHEPa-
JaMu crienu(pUIecKuX COCTABOB, HAPUMEP IIEOJIH-
TaM# HaTPOJIUTOBOH IPYNIbI, ChOPMUPOBABIINMUCS
Ha cyOcTpaTe U3 JpeBHUX 6a3ajJbTOB BYJIKAHUYECKO-
ro neHTpa. OTCyTCTBUE JaHHBIX IO 3THM MIHEpaIaM
B HACTOSIIMI MOMEHT 3aTPYAHSET KaKue-lInOo BbI-
BOJBL.

OTMeTHM, YTO OJUH U3 00pa3OB, B KOTOPOM ObI-
71 0OOHApYKeHbI pacijaBHbIE BKIFOUEHUS C BBICOKH-
MU COIep>KaHUSIMU HATPUS U JIUTUSL, OTOOPaAH B CTEH-
K€ JpeBHEN KaJbAephl, a Ba OCTAIBHBIX B3SATHI BO
BpeMs u3BepxkeHus 1996 r. Iloatomy MoOXHO che-
JaTh BBIBOJ O TOM, UTO OO MPOLECChl aCCUMUIISI-
MU KOPOBOTO BEIECTBa MPOUCXONUIN MHOTOKpPAT-
HO B T€UYEHHUE JJIUTEIbHOrO BPEMEHH, JU0O0 KU3Hb
BKPAIJICHHUKOB, C(POPMUPOBAHHBIX 3TUM pacija-
BOM, UpE3BBIUAHO JJINTEIbHA B Mpefieax MpUIo-
BEPXHOCTHBIX OYaroB.

3aTpynHsaeT paciingpoBKy MPOIECCOB U TO, YTO
NpPaKTUIECKN BCE MUHEPAJbl, COEepsKallue JIUTUN B
3HaYUMBIX KOJHMYECTBaX, JUOO BTOPUYHOTO IIPOMUC-
XOXJeHus (Ie0JIUThl), Tu00 popMupyroTCs U3 nud-
(pepeHIIMPOBAaHHBIX paCIIaBOB Ha 3aBEpLIAOIIUX
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Puc. 7. I'pacpuk 3apucumocreii Th-La/Yb u Th-Th/U mo
JlaHHBIM U3y4YeHHs pacIUIaBHLIX BKJIOYEHHI B MUHEpa-
nax BynkaHmdeckux mopop Kamuatkum m Kypuimbckux
OCTPOBOB.

1, 2 — Kapeimckuit Bynkaandeckuil [eHTp (1 — 6a3anbThl,
2 — aHAe3uThl U JauuThl); 3 — BynKkaH ['onoBHuHA, 0. Ky-
Haump; 4 — kanbeepa Mensexss, o. Utypyn (KoBanenko
u fp., 2004); 5 — Bynkan Ywmkypauku, o. [Tapamymmp
(Gurenko et al., 2005); 6, 7 — Bynkan ABadynHcKui (6 — 1o
manHbIM (Tonerhix 1 fip., 2003); 7 — no fanubM (Portnya-
gin et al., 2007)); 8 — Bynkan Be3bIMsiHHBIN; 9 — BynKaH
Jukwit I'pe6enn; 10 — Bynkan llusenyq; 11 — N-MORB
(Sun, McDonough, 1989); 12 — Bynkan Kirouesckoii
(Portnyagin et al., 2007).

CTafiusIX KPUCTAUIM3ANN MarMaTHIeCKUX Tesa (MH-
Hepallbl MerMaTuToB). TakuMm oOpa3oM, UCXOfsd W3
AMEFOIIUXCS TAHHBIX 110 MUHEPAJIOTHH, 000TaTUTHCS
STUMH 3JIEMEHTaMH PacIulaB MOT TOJIBKO B MPHIIO-
BEPXHOCTHBIX YCJIOBUSIX, NepepabaTbiBasi KOPOBBIN
MaTepuad.

Bropuunas npupopa ¢asbl, 060rammeHHon JINTH-
€M U HaTpHeM, UCKIIFOUeHa: BO-TIEPBbIX, B CUIY NEp-
BUYHOTO MPOUCXOKACHNS BKIFOUSHHI, KOTOPOE NOf-
TBEPKAAeTCsl X MOP(OJIOTHeit; BO-BTOPHIX, B CHITY
TOrO, 4TO 06pa3ubl 1996 r. 6p11M OTOOpaHHI elje To-
PSTYAMH U BTOPUYHBIM U3MEHEHUSIM NOABEPTHYTHCA
HE YCIIeNH; B-TPETbUX, BblIUIEIEPEeUYUCIeHHbIE NIPU-
3HaKU ‘‘HacienyroTcs’ u Oojee kuciabiMu (Oojee
pucpepeHIUPOBAaHHBIMU) PACILUIaBAMH BYyJIKaHUYE-
CKOro 1ieHTpa. Takum 06pa3oM, OTHOCUTEIbHAS 000-
FaljeHHOCTh JIUTUEM XapaKTepHa JJIsl BCeX pacia-
BOB KapbIMCKOro ByJIKaHHYECKOTO LICHTPA.

OO6cysknast mpupoly NOBEJCHUs JINTUSL B paciuia-
Bax KapbpIMCKOro BYyJIKaHHYECKOIO LIEHTPA, MOXKHO
Ha3BaTb €€ aHOMAJIbHOH, IOCKOJIBKY 3TOT 3JIEMEHT
IIpH KJIaccuueckoyl cxeMe fudepeHraniy JOIKeH
HaKaIUIMBaThCS B pacmiaBax. B maHHOM Xe ciydae
OoJiee KHCIble paciylaBbl OTIMYAIOTCH 00Jjlee HU3KU-
MU KOHIIEHTpaLUsIMU JIUTUS 110 CPABHEHMIO C OCHOB-
HBIMH paciiiaBamMi. He HMCKIIOYeHBI MO3TOMY Npo-
Lecchl CMEIIEHHs OCHOBHBIX pacIljIaBOB, COfepXKa-
IMX BBICOKHME KOHICHTPAUMU JUTHUS, C KHCIBIMH
paciuiaBamMi, YTO IPUBEJIO K OOOTAIEHUIO MOCIEN-
HUX JTUTUEM.

Ha puc. 7 npepcrasnens! cooTHomenus: La/Yb—Th u
Th/U-Th pnsa passubix BynkaHoB Kypuno-Kamuart-
CKOIl ocTpoBHOI nyru u o0egueHHbIx MORB. BusHo,
4yTO 1o oTHo1IeHuto La/Yb Bce pacmiiaBpl OTiIMYaIOT-
csi pasHOH creneHblo AU depeHIMPOBAHHOCTH.
B pacnnaBax BynkaHa ['OlOBHMHA OTHOLIECHHE
La/Yb, paBHoe 1.4, BecbMa ONM3KO K 3HAYEHUSIM
MORB (ta6an. 8, puc. 7). biu3zku k MORB Ha aua-
rpamme (puc. 7) TakxKe pacmiaBbl BynkaHoB Kynpsi-
BbIll 1 Menbmon bpat (0. Utypyn, Kypuibckue oct-
poBa) U 6a3anbTOBbIE pacmiaBbl KapbIMCKOro ByIl-
KaHM4YeCKOoro neHTtpa u KiroueBckoro BysKaHa
(Kamuartka). Heckonbko pansiie ot N-MORB pac-
rmojaraeTcs 4acTb aHAE3UT-JAalUTOBBIX PacIIaBOB
ByJakaHa KapeiMckuii ¥ ByJKaHa ABauyMHCKUUI
(BKIIOYEHMS B OJIMBUHAX M IIJIarnoknasax). Eme 60-
nee pudepeHIpoBaHbl AalUTOBbIE PAacIlIaBbl
FOKHOTO ceKTopa KapbIMCKOro BYJIKaHHYECKOTO
LIEHTpPAa, pacIIaBbl BYJKAHOB bBe3bIMSHHBIN, [Tukuit
I'pe6ens u llluBenyuy.

Yo kacaercs orHoumeHul Th/U B pacnnaBax Ka-
PBIMCKOTrO BYJIKAHMYECKOTO IIeHTpa (puc. 7), TO OHU
MOYTH MOCTOSIHHBI JITISI BCEX COCTABOB M HAXOJSATCS B
uHTepBane 1.3-1.9. B To ke Bpems 3adpuKcupoBaH
0a3aIbTOBBIN pacIUlaB € CYLIECTBEHHO 0o0Jiee BbICO-
kuMm orHouieHueM Th/U, paBHbeiM 2.8. VIMeHHO B
9TOM paciyiaBe ONpefieNIeH0 caMOe BBICOKOE COfEep-
skarme Li (1750 ppm), a Takke O4eHb BBICOKOE CO-
nepxxanue Na,O (7.1 mac. %) u caMoe HU3KOe cofiep-
xkanne K,O (0.25 mac. %). B kucnbIx pacnnaBax ByJ-
kaHa I'onoBumHa otHomeHuss Th/U nomaparoT B
uHTepBai ot 1.9 no 2.2.

HWrak, uHTEpnpeTHpysi pe3yJbTaThl aHaJW30B,
MOSKHO CHIeJIaTh CIefyIollee 3aKItoueHne: (PopMu-
poBanue KapbIMCKOro BYJKaHMYECKOTO LEHTpA —
pe3yabTaT JOBOJBHO CIOXKHOW 3BOJIIOLUHU pacIa-
BOB. IIpu aTom Hambojee NPUMUTHUBHBIE PACIIABbI
AEMOHCTPUAPYIOT AaHOMAJIBHO BBICOKHE COIEP KAHUS
HaTpus u autus. [IpoucxoxueHue 3Tux crenupuye-
CKHUX PacIyIaBOB TPeOyeT JalbHEHIIEro YTOUHEHHUSI.
B kayecTBe HMCTOYHMKOB JUTUH-HATPOBOIO KOM-
IUIEKCAa MOTYT paccMaTPUBATHCS LIEOIUTHI HATPOJIH-
TOBOM TPyNIbl WU JUTHEBbIE CItOAbl. OYEBUIHO
JUIIb, YTO OCOOEHHOCTH PACIJIaBOB CBA3aHbI C KOH-
TaMUHallMEd KOPOBBIM MaTepuajioM. B pamkax
fanbHelmen paboThl O UCCIAECAOBAHUIO TIOPOJ BYJI-
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Taomua 8. Cpennue copepxanus (ppm) La 1 Yb u oTHomeHus La/Yb B pacmitaBHbBIX BKIIFOUEHUSIX B MEHEPANax ByJIKa-

Huveckux nopop Kypuno-Kamyarckoro pernona

Byakan ITopopa Munepan n La Yb La/Yb
Kypunbckue ocrpoBa
Tl'onoBuuna (0. Kynammup) JamuT KBapI 4 7.8 55 1.4
Kynpsseii (0. Utypym) aHpe3uTo0a3aNbT | IUIATNOKIIa3 2 4.9 4.0 1.2
Menbmoii bpat (0. Utypyn) |aHge3nTo0a3anbT | INIarnoKJIa3 2 9.4 53 1.8
Yukypauku (0. [Tapamymmp)* | 6a3aneT OJINBUH 19 6.9 2.8 2.5
Kamuarka
Kapbimckuit 6a3anbT IJIaTMOKJIa3 3 4.6 1.7 2.7
» JanuT IJIaruoKya3 10.3 2.4 4.3
» puoaanuT KBapI| 6 12.3 1.7 7.2
Krouesckoir** 0aszanbT ONMBHH 78 5.1 1.9 2.7
ABaunHCKUI*** aBa4yuT OJIUBUH 5 6.9 1.5 4.6
ABauynHCKUI aHIEe3UT IUTaruoKJjaa3 2 7.3 1.2 6.1
Be3pIMsIHHbBII AHIE3UT MJIaruoxkjaas 3 11.8 1.5 7.9
Hukwnit 'pe6GeHb JanuT IJIaruoKJIa3 2 11.8 1.4 8.4
MuBemyu aHJIE3UT IJIaruoKJya3 9.1 0.7 13.0

ITpumeuanue. n — KonumuecTBO onpepeneHuil, * — nanuble (Gurenko et al., 2005); ** — nanubie (MupoHoB, [1opTHSTHH, B eyaTH); *** —

mannble (IToptasarus u ap., 2005).

KaHMYECKOro NEHTpa HEOOXOAUMO BBISICHATH COCTa-
BbI IOPOAO00PA3YIOLINX PACIUIaBOB BO BKIIIOUEHUSX
13 TEMHOLIBETHBIX MHHEPAJIOB — IMPOKCEHOB, OJINBU-
HOB, aM(pHuOOJIOB, a TaKXK€E HCCIENOBATh MAKPO3JIE-
MEHTHBII COCTaB BTOPUYHBIX MHHEpAJIOB, Pa3BUB-
muxcst 1o nopogaM KapbIMCKOro BYJIKaHUYECKOTO
LEeHTpa.

BbBIBOJbI

1. 3yueno 6oiee 80 pacmiiaBHBIX BKIIFOUSHHN BO
BKpaIUICHHUKaX 0a3abTa, aHe3UTOB, JallUTOB U PH-
opauuToB KapbIMCKOro BYJIKaHMYECKOrO LEHTpa
(KamuaTtka) u gauutoB ByJkaHa I'omoBHuHa (0. Ky-
Haump, Kypunsckue ocrposa). Conepxanus SiO, B
pacIUIaBHBIX BKJIIOUCHHUSIX BO BKpaIlJICHHHKAX IUIa-
ruokiasa u3 6a3anpra KapbIMCKOro BylIKaHUYECKO-
ro neHTpa usMeHstorcs ot 47 po 57 mac. %, BO
BKpaIUICHHUKAX MJIaruoKjasa U3 aHAe3uToB — OT 56
mo 67 mac. %, BO BKpaIJIeHHUKaX IUIarnoKJiasa us jja-
LUTOB U PUOAALUTOB — OT 66 no 73 mMac. % u BO
BKpaIUICHHUKAaX KBapla U3 pHOJALMTOB — OT 72 1O
76 mac. %. Conepxanns SiO, B paclIaBHbIX BKIIO-
YeHUsIX B KBaplle W3 JJaUTOB ByiKaHa ['onoBHMHA
BapeupyroT oT 70 no 77 mac. %.

2. YcraHOBIEHO, 4TO 0a3ajJbTOBbIE PACIIABbI
KapsIMckoro ByTKaHI4eCKOT0 EHTPa 3HAUNTEIBHO
o6oraiensl HaTpueM (Na,O = 2.9-7.4 mac. %, npu
cpepHeM 3HaueHnu 5.1 mac. % u3 23 aHaau30B), IPU-
yeM camble BbIcOKHe cofiepkanus Na,O ycTaHoBie-
Hbl B HamboJjiee OCHOBHBLIX pacmiaBax (5i0, = 47—
52 mac. %). DTr paciiaBbl TaKKe XapaKTepU3yIOTCS
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0oYeHb BbICOKMM oTHomenneM Na,O/K,0O, paBHbIM B
cpenueM 8.0.

3. Onpepenensbl cofiep>KaHus JIeTy4yux B paciia-
Bax: B 6a3aJIbTOBBIX paciiaBax KapbIMcKOTo ByJiKa-
HUYECKOTro IIeHTpa oHM coctaBmiu 1.6 mac. % H,0,
0.14 mac. % S, 0.09 mac. % Cl u 50 ppm F, B fauuto-
BBIX ! pHOAIMTOBBIX pacmiasax 0.9-7.3 mac. % H,O
(cpennee 4.5 mac. % u3 15 onpepenenntii), 0.15 mac. %
Cl, 600 ppm F u 100 ppm S. Conepxxanusg H,O B pac-
TJIaBHBIX BKITFOUEHUSX B KBapIle 13 Jal[UTOB ByJIKaHa
T'onoBuuHa G6onee Buicokue — ot 5.0 mo 6.7 mac. %
(cpennee 5.6 mac. %), copepxxanusi Cl TakKe BbICO-
kue — 0.19-0.28 mac. %, copepxkanust F — 660 ppm.

4. CpaBHEeHHUE COCTaBOB paciiiaBoB KapbiMckoro
BYJIKQaHMYECKOI'O IIEHTPa C paHee U3yYeHHbIMHA HaMU
pacniaBamu ByJKaHOB be3bimsannblii u llluBenyy no-
Ka3aJ10 UX CyLlIeCTBeHHOE pa3nnune. [lepBbie, Oonee
ocHOBHbIe, oboraiensl Ti, Fe, Mg, Ca, Na, P, Ho 3Ha-
4yuTeNbHO OefHee KanueM. CKopee BCero, paciiiaBbl
KapbIMCKOro BYJIKaHMYECKOTO LEHTpa SBISIOTCS
MeHee AuppepeHIMpOBaHHbIME II0 CPAaBHEHUIO C
paciuraBamu ByJKaHOB be3biMsauubli U [llusesnyy.

5. KonuenTtpauuu 20 asieMeHTOB-IpUMeEcei ObLIH
U3MEpeHbl Ha HOHHOM MUKPO3OHJE B CTeKJax
22 paciulaBHBIX BKJIIOYEHHI B IUIaTMOKJa3e M KBap-
1e. HeoGbIYHBIM SBIIIOCH OUYEHBb BBICOKOE COfiepKa-
Hue Li (Hapsimy ¢ BbIcOKHM cofiep>KanueMm Na) B Oa-
3aJIbTOBBIX paciaBax KapbIMCKOTO ByJIKaHHYECKO-
ro meaTpa — ot 118 mo 1750 ppm, Torma Kak B
MALUTOBBIX U PHOJIUTOBBIX paciulaBax copepxkanue Li
B CpeffHEM PaBHO 25 ppm. [I7151 puOTUTOBBIX PacIyIaBOB
ByJKaHa ['ooBHMHA cofiep:kanue Li 3HaunTensHO HU-
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ke — B cpegHeM 1.4 ppm. Ilo cootHomenuto La/Yb,
Th-La/Yb m Th-Th/U Bce pacmmaBbl OTAWYAIOTCS
pa3Hoil creneHblo auddepeHnupoBaHHocT. Pac-
miaBbl KapbIMCKOTO BYJIKaHMYECKOTO IEHTpa Xa-
PaKTEepHU3yIOTCS OTHOCHTEIbHBIMA MIHUMYMaMH TIO
Nb u Ti, Mmakcumymamu 1o Ba, K, uro Tunmaso pst
MarM OCTPOBHBIX JTYT.

baazooaprocmu. AsTops! 6marogapsar A.A. Ka-
muka (CEOXU PAH) 3a mpepocraBieHHbIe 151 MC-
clefoBaHus (peHOKpHUCTAJIBI KBaplia U3 JalluTa BYyJI-
kaHa I'onosHuHa u A.B. Co6oneBa ('EOXU PAH)
u B.B. dpmomtoka (MI'E1 PAH) 3a KOHCTPYKTUB-
HbI€ 3aMeYaHus 10 PYKOIHUCH CTaThH.

Paboma svinoanena npu gpurarcosoii noooepic-
ke PODU (epanmuvt NeNe 04-05-65123, 05-05-64730,
07-05-00497), I[Ipoexma ABO PAH 06-111-A-08-329,
Ilpoepammbt nOOOepHCKU 8EOYUIUX HAYUHBIX ULKOA
(2006-PH-112.0/001/008) u IIpoepammer OH3.
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