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HccnenoBanbl paciiiaBHbIe BKIIFOUEHHS BO BKpaIUIEeHHUKAaxX 0a3aibTa Kanbaepbl Akagemun Hayk (mpopbiB
Hosoropunii, ozepo KapsiMckoe) u anfe3nToB ByiakaHa KapbIMckuil mocienHero m3BepxkeHus 1996 r.
Hcnonb3oBaHbl METObI TOMOTEHHU3AIMN BKITIOUEHUH M aHAJN3 CTEKOJN 3TUX BKItodeHuit (>50) ¢ momo-
B0 3JIEKTPOHHOTO MUKpo3oHAa. Comepxkanus Si0O, B pacluiaBHBIX BKIFOUSHUSX B INIATHOKIIA3€ M OJIMBH-
He 6a3anbpTa u3MeHstoTcs oT 47.4 mo 57.1 mac. %, B IIarnokIa3e aHAe3uToOB — OT 55.7 mo 67.1 mac. %. Pac-
mIaBbl 6a3anbTa XapakKTepu3ytoTcs oobpraHbIMA cofiepKanusmu FeO (11.4—6.8%), MgO (6.1-2.3%), CaO
(10.8-6.7%), TiO, (1.3-0.7%), HO ob6orameHs! Na,O (7.4-2.9%, cpennee 5.1%), npuueM caMmble BBICOKHE
cogepxanus Na,O (7.4-5.3%) ycraHoBieHBI B Hanboyiee OCHOBHBIX paciiaBax (SiO, = 47.4-52.0%). Co-
pepxanus K,O uzmenstoresa ot 0.4 go 1.7%. OnpepenieHbl KOHIEHTPALUU JETY4YUX B 0a3aJbTOBOM pac-
mase: B cpeiHeM 0.09% Clu 0.14% S. [1nst pacniiaBoB aHAE3UTOB XapaKTePHbI BeIcOKne cofepxkannst FeO
(B cpegHeM 6.5%), CaO (5.2%) u o6brunble cofiepkanusd Na,O (4.5%) n K,O (2.1%). Konnentpanus Cl B
pacmuiase cocraBmsina 0.26%, S — 0.07%. CpaBHeHme paciiiaBOB aHAE3UTOB BylKaHa KapbiMckuii ¢ paHee
M3yYEeHHBIMM HAMH pacIliiaBaMy aHAe3UuTOB ByNnKaHOB lllnBenyd n Be3pIMsHHBIN TOKA3aJI0 CYIIECTBEHHOE
ux pasznuune. [lepsrie, 60ee ocHOBHBIE, oO0orameHns! Fe, Ti, Ca, Mg, P, Na, 3HaunTensHO GeHee KallneM.
Ckopee Bcero, pacimiaBbl KapbIMCKOTro ByJIKaHa SIBISIIOTCS MeHee fn(depeHInpOoBaHHBIME 110 CpaBHe-

HUIO C pacmyiaBaMu BynKaHOB be3biMsanubii u lusenyy.

Kaprsivmcknit — ofuH 13 caMbIX aKTHBHBIX BYJIKa-
HOB KamM4aTKy — BXOIHUT B OMHOMMEHHYIO I'PYIILY, CO-
croswyo u3 9 spyntuBHbIX HeHTpoB (Kapbimckuil
BYJIKAHWYECKMI LEHTp 1O [1]) 1 pacnonoXeHHyro B
LEHTPaJIbHON 4YacTd BOCTOYHOro BYyIKaHWYECKOI'O
nosica Kamuatku, B 30 kM oT nobepexbs Tuxoro
okeaHa U B 125 kM Kk ceBepy ot I. IleTponasiioBcka-
Kamuatckoro. Oco6oe BHUMaHME TPHUBJIEK K cebe
Kapsivmckuit BynkaH nocie uzBepxkenus 1996 r., ca-
MOTO MOIIHOTO 3a MOCJIEAHUE HECKOJIBKO COT JIET.
W3BepskeHne 3HAMEHATEJILHO U TeM, YTO OJ[HOBpE-
MEHHO IPOU30IIIeNT BIOPOC MaTepuaja KaK CpeflHe-
ro, Tak ¥ OCHOBHOTI'O COCTaBOB. MHOXKECTBO CTaTei
TIOCBSIIIIEHO fIeTaTbHO 3a(PMKCHPOBAHHON JUHAMUKE
U3BEP3KEHMs, IETPOTrpapny M3BEPKEHHBIX MOPOJ] U
WX TeHeTUYEeCKOu cBA3u [2-5 m np.]. B Heckompkux
paborax [6—8] yka3aHbI TeMrnepaTypbl TOMOTE€HHU3a-
oun paCHJIaBHI)IX BKJIIOUEHUH B allaTUTE U IJIATMOK-
Ja3e U3 aHIe3UTO-IalluTOB 3TOTO ByJIKaHa, KOTOPhIE
oKka3anuchk BecbMa BhicokmMu: 1440-1000°C. Tonb-
KO B ofHO# pabote [9] mpuBefeH cocTaB pacIijiaBa,
MOJYyYEHHBI TMPU HUCCIEJOBAaHUU HEOOBLIYHBIX Mar-
MaTHUYECKHUX BKIIOUCHUI C IPU3HAKAMH JIMKBAINK B
MJIarMoKIIa3aX W3 aHIe3uTO-fanuToB KapbkiMckoro
BYJIKaHa.

lens HacTosieit paboOThI 3akiroyanach B fie-
TATLHOM M3Y4YEHUH PACIJIaBHBIX BKIIFOUYEHHUN B IJIa-
ruokiiazax 0a3ajbTOB W aHAE3UTOB MOCIETHETO W3-
BepxkeHusT 1996 r. KapbIMCKOro BYJIKaHHYECKOTO
LEHTpa 7151 BHISICHEHUS] XUMUYECKOT0 COCTaBa Mar-
MaTUYECKUX PACIZIaBOB U BO3MOXKHOCTHU FeHEeTUUYeC-
KO CBSI3W Pa3JIMIHBIX 0 OCHOBHOCTH opof. Kpome
TOrO, MPOBEIEHO CpPaBHEHME XMMUYECKOTO COCTaBa
paciiaBoB aHAe3uToB KapbIMCKOTO ByJKaHa € pa-
Hee M3YYEeHHBIMI pacCIUlaBaMH aHIE3WTOB BYJIKAHOB
IlluBeny4 n Be3bIMAHHBIA, YTO MO3BOJIIWIO BBISIBUTH
0COOEHHOCTH KaxXKJ0ro U3 HUX.

KPATKOE OIIMCAHHME KAPBIMCKOI'O
BYJIKAHMYECKOI'O LIEHTPA

Bynkan Kapbeimckuil oTHOCHTCS K ByJIKaHaM LIeH-
TpaJbHOW 4YacTU BYJIKaHMYECKOW 30HbI KamuyaTku.
OH pacnonoxeH B TOJOLEHOBON Kallbjepe, Hallo-
>KEHHOH Ha CpefiHe-BEepXHEIUIEIICTOLEHOBRIE BYJIKa-
uel [1Bop 1 [1pa-Kapemvcknit. CoBpeMeHHast TOCTpo-
Ka TMpeJCTaBIsieT coOO00H KOHYC C aOCONMIOTHON OTMET-
Koi 1536 M, pacnosoXeHHbI B IEHTPAJIbHON YacTH
Kaibpaepbl. OTHOCHTEBHAS BhIcOoTa KOHyca — 600 M,
prameTp KpaTtepa — 200-250 M, utoiaab Kajabaepbl —
12 xm. Ha ceBepe K Kanbepe NPUMbIKAET MOCTPONA-
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Taoanma 1. Xumndeckuii cocraB (Mac. %) NOPOA ¥ CTEKOJI OCHOBHOI Macchl 3THX opoy KaphIMCKOro ByJIKaHUYECKOI'O

LEeHTpa

KommonenT 1 2 3 4 5 6 7
Si0, 52.00 52.38 62.45 61.54 66.59 74.80 75.28
TiO, 0.73 0.78 0.92 0.86 0.50 1.06 0.83
Al,O4 19.21 19.22 16.27 16.67 19.52 12.62 12.46
Fe,04 - 2.32 - 2.43 - - -
FeO 8.30* 5.92 6.58* 5.12 1.78* 3.59* 3.14*
MnO 0.14 0.13 0.15 0.11 0.06 0.10 0.11
MgO 5.34 5.14 2.01 1.99 0.23 0.18 0.49
CaO 10.47 10.52 5.38 5.31 4.65 0.92 0.94
Na,O 2.80 2.54 4.52 3.69 5.76 1.88 1.77
K,0O 0.58 0.78 1.57 1.58 1.64 3.50 3.44
P,04 0.14 0.15 0.26 0.25 - - -
Cl - - - - 0.04 0.02 0.02
S - - - - 0.06 0.03 0.04
H,0 - 0.11 - - - - -
Cymma 99.71 99.99 100.11 99.55 100.83 98.70 98.52

* XKeneso obuee. [Tpumeyanue. 1 — o6paser K-2, 2 — 6a3anbThl (cpennee u3 20 aHanu30B, JaHHbIE U3 pabor [3, 4]), 3 — o6paszen K-4,
4 — anpe3uThl (cpegHee n3 6 aHanmm3oB [3], 5—7 — crekiia ocHOBHOM Macchl (5 — o6pazern K-2, 6 — o6pazen; K-4, 7 — o6pazen K-63).

Ka [IBop, IeHTpalbHas YacTb KOTOPOH 3a/IiTa JIaBa-
MU fipeBHETO ByikaHa Kapsivmckuil. [JHO Kalbaepsl
3aII0JIHEHO JIaBAMU MOJIOIOTO KOHYCA.

Kanspepa o6pasosanace 7700-7800 net Ha3an B
pe3ynbpTaTe CEpUU U3BEPXKEHUN MEM30BOM NUPOKJIa-
cruku. ITocie oGpa3oBaHusl KanbAepbl OOpYyLIECHUS
[esTeNbHOCTh ByJIKaHa 3aMepiia nmoutu Ha 2000 jer.
Hogsas Bcnbllka aKTUBHOCTH BYJIKAHUYECKOTO LIEH-
Tpa cBsi3aHa ¢ 0Opa30BaHUEM MOJIOJOTO CTPATOBYII-
KaHa B Kanpaepe (~5300 seT Ha3aj1) u NpogoIKanach
~3000 steT. Monable BEIOPOCHI aHAE3UTO-0a3aIbTO-
BOH M aH[€3UTOBOW NUPOKJIACTUKHA YEPENOBAINCH C
WU3NUSHUSIMHA aHIE3UTOBBIX J1aB. OCOGEHHO MOIIHbIE
BBIOPOCHI BYJIKAHWYECKOTO MaTepHala NPOU30IUIH
5100 un 4200 net nazap. Ilocie HeKOTOpOro nepepriBa
~500 5eT Ha3a[ CHOBA Hayallach aKTUBU3aLUs BYJIKa-
Ha, BbIpa’kaBIlasics B BLIOPOCaxX NMAPOKIIACTUKH U W3-
JUSHUSX JIaB aHAE3UTOBOIO COCTaBa. DTOT NEPUON
aKTHBHOCTH IIPOJOJIKAETCS U cefyac.

ITocnennee xpymHoe u3Bep:KeHHe ByiKaHa Ka-
pbIMCKUIl Havanock 2 siuBaps 1996 r. [3] u npopoin-
>KaeTcsl 10 HacTosero BpemeHu. [Iponecc u3Bep-
JKeHHMSI MOKHO pa3fenuTh Ha 3 arama. B Teuenue
mepBoro atamna (2-3 ssHBaps) IPOUCXOANIIO U3BEPXKeE-
HUE U3 IBYX BYJKAHMYECKUX IIEHTPOB, HAXOSIIIXCS
Ha paccTOSHUM 6 KM JIpYT OT Apyra: U3 BEpLINHHOIO
kpartepa ByJakaHa KapeimMckuil u u3 KapbsiMckoro
o3epa (ceBepHbIA ceKTOp) BysiKaHa Akagemuu Hayk.
W3 rnaBHOro kparepa HaOJarOfascss HeNpPEepPbIBHBIN
MOJIbEM T'a30MeIIoBOro cTox6a Ha BbicoTy oT 500 10
1200 m. OT nogHUMATOIIIETCS KOJIOHHBI Ha FOT TPOCTH-
paJicsl TEMHBIN e, 13 KOTOPOro IOCTOSTHHO NPO-
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UCXOMUIIO0 BhlnaieHue Tedprl. [InuHa uuteiicda goctu-
raia 50-70 kM, CKJIOHBI ByJIKaHa B 6OpTa Kajabaephl
OBbLIM TOKPBITHI MOIIHBLIM clioeM memia. B 3To ke
Bpemsi B KapbhIMCKOM 03epe MpOMCXOAMIO TOABOI-
HOE M3Bep:KeHNe U3 3PYNTUBHOIO IIEHTpPa, PaCloo-
skeHHoro B 500 M oT Oepera. MolHbIe JUCKPETHBIE
(ppeaTo-marmaTuIecKue B3pHIBBI CIEIOBAIN IPYT 3a
npyroMm c uatepBaioMm 10—15 muH, mapora3zoBble BbI-
OGpOCHI C TPUMECHIO TIEeMJIa MOHUMANIMCh Ha BBICOTY
HECKOJNILKNX KM. [Ipm Hamboiee CHIBHBIX B3pbIBaX
MPOMCXOMIII BHIOPOC OOBIIIOTO KOJTMYecTBa 60M0, a
Ha IOBEPXHOCTHU 03epa HaOJIFOAINCh BOJHBI, JOCTH-
raromue BoicoThl 10 M. Bo Bpemst nepBoro sTamna us-
BepxkeHus: B KappiMckom o3epe chopMupoBalcs 1mo-
ayoctpos Hosoroauuii momasio 0.7 Km?,

Bropoii atan n3sepkenus (4—12 suBaps 1996 r. )
XapaKTepHU30BajIcsl 3pyITUBHON AEATEIbHOCTHIO TOIb-
KO U3 BEPILINHHOIO KpaTepa, IpH 3TOM 4acToTa B3pbl-
BOB 3HAYUTENLHO YMEHBIIMIACH: OHU MPOUCXOMIN B
cpepHeM uyepe3 10 muH. BricoTa BEIOpOCOB cocTas-
asina 500-900 M, nennosble HUIEH(bI TSHYIUCh HA
50-60 kM, r1aBHBIM 00pa3oM B 3allaIHOM M BOCTOY-
HOM HaIlpaBJICHUSIX.

B Teuenue TpeThero arana (13 sHBapst 1996 r. —
HacTosllee BpeMs) U3 IJIaBHOro Kparepa KapbiM-
CKOT'O BYJIKaHA MPOUCXOAMIIO MOCIIEA0BATEIbHOE 3~
JUsIHUE HECKOJBKHX JIaBOBBIX IMOTOKOB. [lmMHa ca-
MOT'0 MOUJHOTO M3 HUX focTuraia 1.5 kM, a BbICOTa
(pponTanpHOM yacTu — 25 M. B Teuenune Bcero arama
U3 BEPIIMHHOI'O KpaTepa HalJjrofanach 3KCIUIO3MB-
Hag fiesiTenbHOCTh. [lapora3oBsie BBIOPOCH], Harpy-
>KEHHBbIE MEeII0M, TOAHUMAUCh Ha BbIcOTy OT 100 1o
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Taomuua 2. IlpencraBuTespHble aHATU3BI (Mac. %) MIarnoKaa3oB Nopof BynkaHa KapbiMckuit

TOJICTBIX u fp.

K}‘I’g“}:‘TO‘ K-2 K-2 K-2 K-63 K-4 K-63 K-4 K-63 K-4%
SiO, 44.79 47.64 45.99 47.28 47.58 52.85 51.97 55.07 57.38
Al,O4 34.35 33.66 31.76 3221 31.65 30.47 28.76 27.31 26.68
FeO 0.62 0.59 0.60 0.87 0.75 0.66 0.71 0.67 0.86
CaO 18.09 17.10 17.98 16.68 17.41 14.51 14.07 12.37 8.49
Na,O 0.99 1.56 2.23 1.78 2.65 3.36 4.31 4.64 5.86
K,0 0.03 0.01 0.05 0.05 0.08 0.11 0.13 0.15 0.29
Cymma 98.87 100.56 98.61 98.87 100.12 98.04 99.95 100.21 99.56
An 90.8 85.8 81.4 83.6 78.1 70.0 63.9 59.1 43.7
Ab 9.0 14.1 18.3 16.1 21.5 294 354 40.1 54.6
Or 0.2 0.1 0.3 0.3 0.4 0.6 0.7 0.8 1.7
ITpumeuanne. K-4* — MUKpONHT, OCTalIbHbIE aHAIHM3bI — BKPAIJICHHUKH.
Ta6auna 3. IIpencraBuTensHble aHAMU3bI (Mac. %) TEMHOLBETHBIX MUHEPAJIOB NOPOA BynkaHa KapbiMckuii
KomMnonent 1 2 K-2 K-2 K-63 3 K-4 K-63
Si0O, 38.45 39.58 37.93 53.58 52.35 52.19 50.76 52.08
TiO, - - 0.00 0.49 0.34 0.47 0.63 0.53
Al,O4 - - 0.04 1.33 1.11 2.75 1.88 1.54
FeO 22.20 17.53 20.24 19.55 20.37 8.21 10.40 10.94
MnO 0.57 0.42 0.03 0.44 0.71 0.07 0.49 0.49
MgO 38.22 43.11 39.18 20.80 23.24 15.50 13.89 14.75
CaO 0.11 0.15 0.17 2.24 1.92 20.71 20.98 19.78
Na,O - - - 0.13 - 0.48 0.31 0.35
Cr,05 - - 0.13 0.10 0.04 0.08 0.02 0.00
CymMma 99.55 100.79 97.72 98.66 100.08 100.46 99.36 100.46

ITpumeuanue. Ananusel 1-3 — nanHble U3 paboThl [4].

500-600 M, popmupys spynTuBHbIe obnaka. Hacro-
Ta BRIOPOCOB MEHSJIACh OT HECKOJIBKUX MUHYT 710 He-
CKOJIBKHX 4yacoB. [Ipn Hambosee CUIbHBIX 9KCIUIO3H-
sx (250 M u GoJee) B X HUKHEH YacTH MMOCTOSTHHO Ha-
OMIOAIUCh packaleHHble OOMObI pazMepoM 1-2 M,
3HAYUTEIBHO pexe — 10 4-5 M.

IIETPOI'PAPNYECKOE OITMCAHUE ITIOPO[]

OOBEKTOM HaIlIMX UCCIEOBAHUI MOCTYKUIU TPH
oOpasna ropHBIX NMOPOA — MPOAYKTOB HM3BEPKEHUS
1996-1997 r. r. Ilepsslit o6pasen (K-2) — 6a3anbTo-
Basl ByJKaHu4eckas 6omOa ¢ nosyocrpoa Hosorop-
HUI1, TOCTYNUBIIIasi HA TOBEPXHOCTH 2-3 stHBaps 1996 1.
IBa octanbHbIX oOpa3ua (K-4 u K-63) — ange3utsl
JIAaBOBBIX IOTOKOB U3 BEPIIUHHOrO KpaTepa Kapbim-
CKOTO BYJIKaHa, OTOOpaHbl B TOpSYEM COCTOSIHUU
22.09.1996 n 19.08.1997, coorBeTcTBeHHO. COCTaBBI
9THX 00pa3IOB, TaKKe KaK W CPEeJlHuEe COCTaBbl Oa-
3aJIbTOB U aHE3UTOB U3BepxkeHus 1996 r., npusepe-
HbI B Ta0I. 1.

BazanbTt — uepHasi mopucras cTekjaoBaTtasi Hopojia
¢ 60JIBIIUM KOJTMIECTBOM (DEHOKPUCTAIIIIOB IIarMOK-
naza. KonmaecTBo BKpanjaeHHUKOB cOCTaBIsieT ~35%
o0beMa nopopbl. OHE IpefcTaBjeHbl MJIarvoKia-
30M, OJMBMHOM U mnupokceHoM. OCHOBHas macca
UMeeT THAJIMHOBYIO CTPYKTYPY, COCTOUT U3 CTEKJIA
MHKPOJIUTOB IITaTMOKJIa3a, MUPOKCEHa U PYAHOTO
muHepana. CocTaB CTeK/la OCHOBHOII Macchl IIpHUBe-
neH B Tabdm. 1.

[Inarnoknas mnpeoGnagaeT BO BKpanjeHHUKAX
(~80% Bcex BKpAIUNIEHHHKOB), pa3Mephbl ero Kpuc-
TamnoB BapeupyioT ot 0.3 no 3 mm. KpynHble Bkparn-
JIEHHUKY IIJIarMOKJIa30B 4acTO cofiepKaT OOLINPHbIE
BHYTPEHHHE 30HbI, NOJBEPIIINECS CHIIBHON pe30p0-
uun. [Tnarnoksas yacto o6pasyeT rimomMeponopgupo-
Bble cpacranusl. [To cocraBy OH OoTBeuaeT OMTOBHUT-
aHoptuty (ANy;_g;), B KpaeBBbIX 30HAX — JIabpaiopy
(An,s_g, o manHbIM [4]). CocTaBbl MIIarnoKIa30B, Ha-
CBIIIEHHBIX PacIVIaBHBIMU BKIIFOYEHUSIMH, IPECTaB-
JieHbI B TabO. 2 ¥ Ha puc. la.
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Puc. 1. 'mcrorpamMmbl cOCTaBOB IIArNOKIIa30B 6a3anbTa (a) U aHAe3uToB (6) KapbIMCKOro ByJIKaHMYECKOTO [EHTpA.

OnuBYH ¥ MUPOKCEH BCTpevaroTcs pexe. OIMBIH
10 cocTaBy oTBevaeT F0o;,_g;. Pegko BcTpeyaromiuecs
0oJiee MarHe3uajbHble Pa3HOCTU OTHOCSTCH, 10-BU-
AAMOMY, K KyMYJIITUBHBIM (pa3aM, PefICTaBISIOMIM
co00i1 (pparMeHThI aNIUBAIUTOBBIX BKIIOUYECHHI, KO-
TOpbIE B OOIIEM XapaKTEePHbI AJIs MMPOKJIACTUIECKIX
OoTI0XeHUA KapbIMCKOro BYJIKaHMYECKOIO LEHTpa
[5]. B Ga3zanmbTax pacnpocTpaHeHbl KakK OpTO-, TakK U
KJIMHONIMPOKCEH. MIX cocTaBbI ITpefCcTaBIeHbI B Ta0M. 3.

AK1eccopHble MIUHEpaibl 6a3ajbTOB — AaATUT U
pyaHblid MuHepail. [lepBelil BcTpevyaeTcs JUIIb B BU-
e KPUCTAJIINYECKUX BKIFOYEHUH, a BTOPOH — B BUfIE
KPHUCTAJIINYECKHUX BKIFOUYEHNN 1 MEKPOJIUTOB.

Amnpe3nTbl — c1abo MOpUCTbIE NOPOAbI TEMHO-Ce-
PpOro LBeTa ¢ KOJINYECTBOM BKPAIIEHHUKOB ~30-35%.
I'maBHBIM TOPOIOOOPA3YIONUUM MHHEPAIOM B HUX
SBJISIETCS. IUIaTMOKJIa3, cofepXkKaHUe KOTOpOro co-
cTaBlgeT ~85% OT BceX BKpaIUIEHHUKOB. B mopopax
BCTPEYAIOTCS KPHUCTAJIbl OJMBMHA M IMPOKCEHA
(tabi. 3). OcHoBHas Macca CJIOXKEHA CTEKJIOM, MUK-
pONUTaMHU IIaruokias3a, TUPOKCEHa U PYAHOTO MH-
Hepasa. CocTaBbl CTEKJIa OCHOBHOI Macchl IIpUBefie-
Hbl B TaOn. 1. [Inarmoknas npeAcTaBieH pa3HoOpas-
MEpHbBIMH 3€pHaMH, OJ[HAKO Ja’ke B KPYIHBIX
BKpAIUIEHHMKAX 30HbI Pe30pOIMM HE OTMEYalNCh.
Jlrana3oH cOCTaBOB MJIArMOKJIA30B aHAE3UTOB Oojee
3HAYUTEJIEH, YeM Y IUIaruoKia3oB Oa3ajnbTa: Ans, gs
(Tab:. 2, puc. 16). AKieccopHble MUHEpAJIbl aHfIE3H-
TOB T€ K€, 4TO U B 0a3anbTe. XMMUYECKUN COCTaB
PYAHBIX MUHEPAJIOB IPEACTaBJIeH B Ta0II. 4.
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VCCIIEJOBAHUE BKIIIOYEHUU
B MUHEPAIJTAX

Bo BkpamnenHukax 6a3anbTa U aHAE3UTOB pac-
IIPOCTPaHEHbI KpUCTAJINYECKue, (PIOUAHbIE U pac-
I1aBHbIe BKIIOYeHus. Kpucramnmuyeckue BKIIOYe-
HUS — allaTUT W PYAHBIA MUHEPAT — ONMHAKOBBI IS
BCEX BKPAIJIEHHUKOB. PtoufiHbIe BKIFOUSHUS IPef-
CTaBJISIOT COOOII My3bIPbKYU Pa3HbIX Pa3MEPOB, TEM-
HbIE U IIOYTHU HEeNpo3payHble. B cBsI3M ¢ Masion mioT-
HOCTBIO BKJIIOUEHHMI OIPENeUTh COCTaB uronaa
KPHOMETPUYECKUM METOIOM He yAanoch. PacnnasHbie
BKJIFOUEHUS] MOKHO TOApPA3feNuTh HA TPU THUIA MO
BHEIIIHEMY OOJIKY ¥ PACIOJIOKEHHUIO B KpUCTAILIAX.

BxuroyeHnss mepBOro THma XapaKTEpHbI IS
BKpAIUICHHUKOB KakK 0a3albTOB, TaK M aHME3UTOB.
Bxnrouenns yaille BCero HENpO3payHbIE, YAJINHEH-

Taomna 4. IlpepcraBurensHble aHanu3bl (Mac. %) pyn-
HbIX MIUHEPAJIOB OpoJ BynkaHa Kapbimckuii

HESQ‘H'T K2 | K4 | K63 | K4 | K4 | K4
FeO | 52.25 | 78.05 | 78.09 | 81.86 | 93.26 | 92.90
TiO, |40.13 | 12.87 | 11.80 | 1023 | 3.88| 3.17
ALO; | 043 | 335| 326| 3.12| 1.66| 1.30
MnO | 029 | 042 | 045| 053 | 045| 045
MgO | 3.8 | 191 | 269 | 204 | LI18| 1.11
CaO | 004 | 006 | 0.13| 003 | 003 0.06
Sio, | 0.03| 006 | 0.18 | 006 | 004] 0.19
Cr,0; | 013 | 010 | 0.13| 0.15]| 0.12| 0.06
Cymma| 96.48 | 96.82 | 96.73 | 98.02 |100.62 | 99.24
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TOJICTBIX u fp.

Ta6aunma 5. Xumudeckuii coctas (Mac. %) CTEKOJ paclilaBHbIX BKIIIOUYEHUN B INIaTNOKJIa3ax 1 OIMBHHE 06a3aJIbTOB (00p.

K-2) xanbpepsr Akagemun Hayk

KommnonenT 1 2 3 4 5 6 7 8 9 10
Si0, 47.44 49.47 50.98 51.27 51.47 51.84 52.04 53.55 53.87 53.90
TiO, 0.73 1.08 0.79 0.91 0.95 0.87 1.02 1.08 1.01 1.30
Al,O3 19.67 16.09 19.05 17.36 17.76 19.83 16.45 18.71 18.35 13.93
FeO 6.83 8.66 7.86 8.12 9.03 7.24 8.45 7.83 7.71 11.39
MnO 0.13 0.12 0.16 0.22 0.21 0.13 0.12 0.23 0.14 0.23
MgO 5.19 6.10 4.30 3.65 4.70 3.75 5.26 3.06 3.55 4.76
CaO 10.82 10.00 9.69 8.90 9.05 9.28 8.38 9.82 7.61 7.03
Na,O 7.40 5.96 6.21 5.33 6.38 5.91 7.07 4.02 5.56 3.88
K,0O 0.44 1.13 0.66 1.07 0.66 0.74 1.40 0.92 0.94 1.25
P,05 0.09 0.24 0.15 0.16 0.16 0.16 - 0.19 0.22 0.24
Cl 0.07 0.12 0.10 0.06 0.08 0.07 - 0.09 0.09 0.11
S 0.14 0.19 0.16 0.15 0.10 - 0.22 0.19 - 0.11
Cymma 98.95 99.16 100.11 97.20 100.55 99.82 100.41 99.69 99.09 98.13
T, °C 1140 1140 1120 1140 1120 1100 1130 1100 1100 20
An 93 81 89 84 92 85 91 89 88 84

KommnoneHnT 11 12 13 14 15 16 17 18 19 20
SiO, 54.11 54.68 54.87 55.44 55.44 55.47 55.62 55.75 57.14 53.30
TiO, 0.85 1.00 0.83 1.19 0.86 1.03 0.91 1.17 0.88 0.97
Al,O4 16.42 17.30 14.41 16.23 17.67 17.62 18.59 16.05 17.97 17.38
FeO 8.90 7.70 8.98 8.96 5.45 8.08 6.85 9.79 7.29 8.17
MnO 0.21 0.15 0.14 0.15 0.09 0.21 0.16 0.19 0.17 0.17
MgO 4.63 3.68 6.59 3.92 3.72 3.63 3.61 5.10 3.50 4.35
CaO 8.16 8.12 8.21 6.66 8.15 7.24 7.90 7.34 7.46 8.43
Na,O 4.43 6.05 4.60 5.15 2.64 3.09 4.84 3.50 2.87 5.08
K,O 1.66 0.91 0.68 1.44 5.95 1.11 1.04 0.96 1.10 1.00
P,04 0.14 0.13 0.24 0.19 0.11 0.17 0.21 0.16 0.15 0.17
Cl 0.07 0.08 0.09 0.11 0.01 0.11 0.09 0.09 0.11 0.09
S 0.17 0.14 0.10 0.15 0.03 - 0.10 0.07 0.10 0.14
Cymma 99.58 99.94 99.74 99.59 100.12 97.76 99.92 100.17 98.74 99.25
T, °C 1120 1140 1140 1100 1140 20 1120 1159* 1120
An 86 87 86 83 82 83 83 83

ITpumeuanue. 1-17, 19 — nnaruoknas, 18 — onusuH (Fo 76), 20 — cpegHee u3 21 aHanm3a.

F
* PacueTHas TeMIepaTypa paBHOBECHs OJMBUHA M pacrasa npu Ky

HblE, pexe U30METPUYHBIE, IPaBUIBHBIX (POpM, pas-
HBIX pa3MepoB (0T HepBbIX MKM 10 30 MkM). OHu nOJI-
HOCTBIO PacKpUCTANIN30BaHHbI U COAEP>KAaT MHOIO-
YyHCIeHHbIe pyHble pa3bl. CTeKI0BaThIe BKIIOUCHUS
BCTpEYalOTCd OYEHb peaKo. BkirodeHuss BTOpOro
THIIA BCTPEUYAIOTCs JUIllb B 0a3anbTaX. OTO MeJIKHe
HENpO3padyHble BKIIOUCHHS, PACIOJIOXEHHE KOTO-
PBIX OYeHb YETKO MPUYPOUCHO K KOHIEHTPUICCKIM
30HaM BOKPYT o06iacTell pe30opOLud — CHTOBUIHOTO
IJIArMOKJIa3a ¢ 3aTeKaMu Oyporo crekia. Bkiroue-
HUSI TPETHEro TuUNa OOHApYXXEeHbI TakKe TOJBKO B

e=Mg _ 30,

62133.JII)T€, 06pa3y10T HC30HAJIbHBIC CKOIIJICHUA B CO-
BEPHICHHO YUCTBIX 3€PpHaX IJIarnokKiaasa.

TepMmoMeTpHuecKoe HUCCIeJOBaHUE PacCIIIaBHBIX
BKJIFOYEHUH TPOBOAMIOCH B MUKpOMYese ¢ miaTu-
HOBBIM HarpeBaTejeM C TOYHOCTbIO W3MEpeHUN
+10°C, mpu 3TOM UCIOJB30BANICA METOJ 3aKallKd
[10]. CocTtaBbl cTekon paciiaBHBIX BKIFOUEHHUH TO-
Jy4EHbI HAa 9JIEKTPOHHOM MUKpoaHanu3aTope “Cam-
ebax Microbeam” mpu CIEIyOIUX YCIOBUAX: YCKO-
psroriee HanpsikeHne 15 kB, Tok 30 HA, pa3BepTKa

TEOXUMMA N5 2001
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Taomma 6. Xummuyeckuii cocTas (Mac. %) CTEKOJ pacIulaBHbIX BKJIFOYEHHH B IIarMokia3ax anaesuta (0op. K-4) Kapemckoro

ByJIKaHa

KomnoneHnt 1 2 3 4 5 6 7 8
Si0, 55.70 56.67 58.33 61.68 62.26 63.01 63.60 64.13
TiO, 1.27 1.47 1.40 1.47 1.52 1.52 1.17 0.92
Al,O3 15.87 15.36 15.09 14.20 14.44 14.48 15.37 15.38
FeO 8.15 8.54 7.54 7.75 7.41 7.69 6.18 5.60
MnO 0.14 0.46 0.21 0.21 0.24 0.22 0.16 0.17
MgO 2.74 2.70 2.15 2.00 1.87 1.77 1.86 1.57
CaO 6.45 6.81 6.60 5.34 5.02 5.30 4.55 5.07
Na,O 5.82 5.71 5.94 4.65 4.29 3.24 4.39 4.06
K,O 1.37 1.68 1.89 1.96 1.93 1.88 2.24 2.29
P,0O4 0.32 0.36 0.45 0.33 0.36 0.45 0.34 0.32
Cl 0.27 0.26 0.35 0.26 0.28 0.26 0.30 0.21
S 0.10 0.07 0.09 0.06 0.05 0.08 0.06 0.08
Cymma 98.20 100.09 100.04 99.91 99.67 99.90 100.22 99.80
T, °C 1100 1100 1100 1110 1110 1110 1110 1110
An 80 78 78 65 65 65 69 64

KommnonenTt 9 10 11 12 13 14 15 16
Si0, 64.30 64.70 64.73 65.21 65.46 65.75 65.78 62.69
TiO, 0.69 1.39 0.83 1.02 1.04 0.94 0.96 1.21
Al,O4 16.30 14.06 15.46 14.64 15.70 14.13 15.05 15.09
FeO 4.08 6.03 4.72 4.48 4.65 4.93 5.33 6.27
MnO 0.12 0.20 0.14 0.20 0.11 0.18 0.20 0.20
MgO 1.05 1.48 1.07 1.06 1.26 1.18 1.39 1.70
CaO 4.97 4.40 4.97 3.66 4.47 3.62 4.39 5.08
Na,O 4.96 3.98 4.96 4.18 4.12 3.65 3.65 4.51
K,O 3.07 2.77 2.00 2.03 2.05 2.54 2.55 2.13
P,O5 0.18 0.53 0.22 0.24 0.36 0.37 0.41 0.35
Cl 0.14 0.19 0.15 0.17 0.18 0.16 0.15 0.23
S 0.07 0.06 0.07 0.08 0.08 0.06 0.07 0.07
Cymma 99.93 99.79 99.32 96.97 99.48 97.51 99.93 99.53
T, °C 1110 1110 1110 1100 1100 1100 1100
An 58 58 59 53 53 55 53

ITpumeuanue. 1-15 — aHanU3bI BKIIIOYEHNH B IUIarnokiasax, 16 — cpennee n3 16 aHann3oB.

Bpactp 12 x 12,5 X 51 2 X 2 MKM IIpU UCCIIEJOBAHAN
CTEKOJI, 2 X 2 MKM IIpH ONpe/ieeHUN KpUcTayinyec-
kux (pa3. TouHOCTH OonpeeneHns 3IeMeHTOB IPH UX
copepxanusax >10 mac. % cocrasinsna +2 otH. %, Ipu
copepkanusax 5—10 mac. % — +5 oTH. %, ipu cofep-
kaHusax 1-5 mac. % — 10 otH. %. CnegyeT oT™Mme-
TUTb, YTO IIPHU aHAJIN3€E CTEKOJI BKIIOUYECHUI B ClIy4yae
CKaHUPOBaHUA 110 MAJIOH INIOLIA/IA YCTAHOBJIEHA CY-
miecTBeHHas noreps Na. [ToaToMy MbI B HECKOIBKHX
kpymHbIX (30-50 MKM) BKITIOUEHHSX BBITOIHUIA
aHaJIM3bI CTEKOJI PU Pa3INYHBIX IUTOLA/IIX CKAHUPO-
BaHUsI, YTO HO3BOJIMIIO PACCUUTATh MIONPABKH B OIpe-

TEOXUMMUA N5 2001

nenernn Na Uit HeOONBIINX PaCIUIaBHBIX BKIFOYE-
HUll. ITOT K03(hpumeHT okazancs paBHbIM 1.4.

ITocne HarpeBaHus BKPaIICHHUKOB ILIarMOKIa3a
no temnepatyp 1100-1140°C u nocnenyroniei 6bICT-
PO 3aKaJIK! CTEKJIa PACIUIaBHBIX BKITIOUCHUI BHIBO-
IWJINCh HA TIOBEPXHOCTH KPHUCTAJUIOB M aHAJU3MPO-
BaJIMCh HA MUKPO30H/e. Pe3ynbTaThl mpeficTaBieHbl
B Ta0J1. 5 OJ1s1 BKIIIOYEHH B 6a3ajibTe U B Ta0mI. 6, 7 —
IS BKIIFOUCHW B aHpe3wuTax. [ HarJssgHOCTH 10
9THM pe3yibTaTaM MOCTPOEHbI BapUalMOHHbIE Ja-
rpaMMBI 3aBHCHMOCTEN cofiepxkanuii “SiO, — metTpo-
TeHHBbIE 3JIEMEHTBhI” COOTBETCTBEHHO [IJISI COCTaBOB
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Taomuma 7. Xumuyeckuit coctaB (Mac. %) CTEKOJ pacljlaBHbIX BKJIIOUEHHH B IUTardoknasax aHpesuta (06p. K-63) Kapbm-

CKOr'O ByJIKaHa

TOJICTBIX u fp.

Komnonenr 1 2 3 4 5 6 7 8
Si0, 56.89 57.26 58.21 59.26 59.45 59.55 60.39 60.64
TiO, 2.25 1.71 1.70 1.33 1.47 2.11 1.60 1.29
Al,O4 13.60 15.76 15.15 16.34 16.58 16.03 14.86 16.42
FeO 8.98 7.82 7.84 6.73 6.29 6.89 8.16 5.94
MnO 0.26 0.26 0.20 0.23 0.18 0.25 0.23 0.15
MgO 243 2.15 1.97 1.62 1.63 1.67 1.99 1.67
CaO 6.17 6.33 6.44 6.00 5.53 5.52 547 5.35
Na,O 5.66 5.22 4.95 5.22 5.83 5.28 4.74 5.60
K,O 1.80 1.79 1.74 1.75 1.84 1.81 1.77 1.67
P,04 - 1.16 1.23 0.89 0.36 0.46 0.28 0.39
Cl 0.38 0.30 0.30 0.29 0.29 0.29 0.30 0.25
S 0.12 0.15 0.13 0.06 0.05 0.09 0.13 0.07
Cymma 98.54 99.91 99.86 99.72 99.50 99.95 99.92 99.44
T, °C 1110 1110 1110 1110 1120 1110 1110 1120
An 84 84 84 60 78 60 84 78

Komnounent 9 10 11 12 13 14 15 16
SiO, 60.71 61.30 62.45 63.02 63.64 64.57 67.10 61.15
TiO, 1.69 1.35 1.22 1.58 0.98 1.14 0.90 1.48
Al,O4 15.48 14.12 15.49 15.62 16.88 12.30 13.85 15.14
FeO 7.02 6.87 6.23 5.70 431 5.45 5.66 6.67
MnO 0.24 0.26 0.21 0.25 0.16 0.20 0.21 0.22
MgO 1.68 2.27 1.57 1.20 1.02 1.36 1.28 1.69
CaO 5.68 5.40 5.32 4.57 3.77 3.23 3.55 5.19
Na,O 4.42 5.02 3.88 3.84 4.84 4.86 4.22 4.68
K,0 1.77 1.89 2.12 1.94 3.10 2.85 2.21 2.03
P,04 0.59 1.16 0.46 0.45 0.59 0.47 0.33 0.62
Cl 0.33 0.33 0.29 0.21 0.31 0.21 0.20 0.29
S 0.06 0.09 0.06 - 0.07 0.04 0.08 0.08
CymmMma 99.67 100.06 99.30 98.38 99.67 96.68 99.59 99.24
T, °C 1120 1110 1120 1120 1120 1120 1120
An 70 84 70 78 58 52 59

[Tpumeyanue. 1-15 — aHanu3bl BKIIIOYEHUI B IIaruokiasax, 16 — cpennee u3 17 aHanu3os.

MOPOJ], CTEKOJI PACIUIABHBIX BKIFOUCHHN W CTEKOJ
OCHOBHOI1 Macchl 3TUX NOPOJ (puc. 2).

Copepxanus SiO, B pacijiaBHbIX BKIIIOUEHUSIX B
IJIaTMOKJIa3e W ONuBUHE Oa3ajabTa W3MEHSIOTCS
(3mech u panee copepkaHus faHbl B Mac. %) ot 47.4 no
57.1%. PacnnaBbl XapaKTepHU3YyIOTCsI OOBIYHBIME CO-
nepxanusimu FeO (11.4-6.8%), MgO (6.1-2.3%),
CaO (10.8-6.7%), TiO, (1.3-0.7%), HO OGOTaIIEeHBI
Na,O (7.4-2.9%, B cpegHeM 5.1%), npudeM caMble BbI-
cokue cofepkanust Na,O (7.4-5.3%) ycTraHOBIICHBI 711
caMbIXx OCHOBHBIX 1O SiO, pacmnaBoB (47.4-52.0%).

Copepxannda K,O usmensitores ot 0.4 fo 1.7%. Uc-
KJIFOYEHHE COCTaBIISIET OHO BKIIFOYEHNUE, B KOTOPOM
cogepxanue K,O (5.95%) 3HauuTenbHO BBILIE, YEM
Na,O (2.6%). OT™MeTHM, 9YTO 3TO CYIIECTBEHHO KaJlH-
eBoe BKJIto4eHne He cofepkut Cl, B To BpeMs Kak B
ocTanbHbIX 20-TH BKJIOUYEHHSIX KoHUeHTpanus Cl
cocraBisier 0.06-0.12% npu cpegnem 0.9%. Takas
O0COOCHHOCTh KaJIMEeBBIX PACIIAaBOB B OTHOIICHUU
xJiopa ObIJla HAMU YCTAaHOBJIEHA paHee B pacIljlaBax
BYJKAHUTOB Kalibiepbl Menasexbs (0. Utypyn, I0x-
Hble Kypunel) [11] u B kucnbix pacmiaBax Bepxuey-

TEOXUMMA N5 2001



COCTAB MAI'M U3BEPXEHMU S 1996 r. KAPBIMCKOI'O BYJIKAHNYECKOI'O LIEHTPA

505

o/
3r 02 15
3
o4
2t o ig 10F
8 Ogocgtgﬁo [m] 8
L [ o L
1 OAS' +%O o |jl:l 5
n
O 1 1 1 ] O
20 . - 8
%. [
U .
. o
15 * ‘0(908) % 6 % G0, m
I ..O P o) o .(%p(éi%@
2 o o8 T4 ° © O
=< o Z. s P O
10F o s e® 00O
271
G B8
5 1 1 1 ] O 1 1 1 ]
151 6 °
10F 4+
o Q:.A‘.::B o & H
e ° 0 09@§ o :;2. N 0o
T : %O 2r ° o
Ny u
RRL IR
0 1 1 1 ] O ® 1 1 1 ]
8r 1.5
61 L4 * &
[} .A ° 1.0_ o
[d )
S 4l % o
E ‘.‘Q Q:]
2r ’ O%Qo%’ o .l O%§ o
@o O .ﬁ" @
1 1 B, 03 0 hdlld 1 1 1
40 50 60 70 80 40 50 60 70 80
Si0,

Puc. 2. Bapnanuonnele fuarpammsl “SiO, — NETPOreHHbIE 2JIEMEHTHI .

1, 2 — cocTaBhI paciiIaBHBIX BKIIFOUEHN BO BKpalJIeHHNKaxX Ga3anbTa (/) 1 aHge3nToB (2); 3, 4 — cocTaBbl CTEKJIa OCHOBHOM
Macchbl 6a3zanbTa (3) 1 aHfe3uToB (4); 5, 6 — cocTaBbl NOpof: 6a3anbTa (5) U aHAE3UTOB (6).

panbckoro pygHoro paitona (KOxwubiii Ypam) [12].
CpaBHUTENBHO BBICOKA B paciiaBe Oa3anbra Ka-
PBIMCKOTO BYJIKAaHMYECKOTO IEHTpa KOHIIEHTpaIus
S —ot1 0.07 no 0.22% npu cpenneit Benuuune 0.14%.

Copepxanne SiO, B CTeKJIaX pACIUIaBHBIX BKIIIO-
yeHuil B o0pasuax aHge3utos (55.7-67.1%) B cpen-
HeM Ha 9% BbIIlIe, YeM BO BKITFOUEHUSIX oOpasia Oa-
3anbTa. [I71s1 paciuiaBoB aHE3UTOB XapaKTEPHbI BbI-
cokue copepxkanus FeO (ot 9.0 no 4.1% npu cpepaem

TEOXUMUA N5 2001

6.5%), CaO (B cpenreM 5.2%) 1 0ObIYHbBIE COIEPKAHUS
Na,O (4.5%) n K,0 (2.1%). Konuenrpauus CI B pac-
IUTaBe 3HAUYUTEIHLHO Bo3pocna (B cpegueM o 0.26%), a
KOHIIeHTpanusi S ymenbiunach (B cpegaeM a0 0.07%).

OBCYXIEHUNE PE3YJILTATOB

K camMbIM 3HaUNTENTBHBIM BONpocaM, BOSHUKIIUM
MMOCJIC MOJYYCHUA JaHHBIX IO paCllyIaBHbIM BKJIFOYE-
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75 MKM

Puc. 3. ITpodunb ckaHnpoBaHMs 3JEKTPOHHBIM ITyYKOM
Jyepes paclyiaBHOE BKIIOUEHHUE B IJIarHOKIa3e 6a3albTa
(Tabm. 5, ananus Ne 6).

K,0

6 °
(a)

I

0 1
40 50 60 70 80
Sio,

Puc. 4. KnaccugpukaqoHHble AHarpaMMbl pasfeiaeHust
BYJIKaHWYECKHUX cepuil: a — 1o copepxkanuro K,O (I, 1L, IIT —
HU3KOKaJNeBasl, CpefHeKaIeBast i BLICOKOKaJIMeBast ce-
pun, cooTBeTcTBeHHO), 6 — mo FeO/MgO otromenuto (T —
TonenTtoBas cepust, VI — n3BecTKOBO-IIIeTIOUHAS CEPHIS).
YcnosHble 0003HAYEHNS 1aHBI K pHC. 2.

HUSIM B oOpasmax KapbIMCKOTO BYJIKaHWYIECKOTO
LEHTPa, MOKHO OTHECTH CIIEAYIOIIHeE:

1 — KaKOBO TPOWCXOXKAEHHE OOOTalleHHbIX Ha-
TpHEM OCHOBHBIX PacIIaBOB, OOHAPYKEHHBIX B IJa-
rmokJja3sax 6a3anabta?

TOJICTBIX u sp.

2 — SABISIOTCS JIU aHAEe3UTOBble paciiaBbl Ka-
PBIMCKOTO BYJIKaHA TNpsIMbIME Au(depeHnaTaMu
0a3anbTOBBIX pacCIIaBOB?

3 — KaKOBO COOTHOIIEHHE MEXJy paclijlaBaMu
KapriMckoro ByikaHa u pacmjiaBaMu IPYrux ByJKa-
HoB KamuaTku?

1. B mepByto ouepenb npUBIeKaeT BHUMaHKE TO,
4YTO camble BbIcoKue cofepxkanns Na,O (7.4-5.3%) yc-
TAHOBJIEHBI B CAaMbIX OCHOBHBIX 10 Si0, (47.4-52.0%)
pacmiaBax KapeiMckoro Bynkana. [Ipu 3ToM BbIcO-
KOHATPOBbIe CTEKJa 3a(PMKCHPOBAHbl B OCHOBHOM
marnoknase (Ang,_g,). Kakne-nu6o o6MeHHbIe peak-
LMY B CUCTEME “MUHEpa—paciuiaB’, MPOUCXOJUBIINE
[ocJe 3axBaTa BKIIIOUEHHUS, [10-BUAUMOMY, MOKHO HC-
KITI04uTh. O6 3TOM CBHAETEILCTBYIOT MPOUIN CKa-
HUPOBAHMS, IOJTyYECHHbIE IO HECKOJIBKUM BKIIFOUCHU-
M (puc. 3), KOTOpbIE YKa3bIBalOT HA OHOPOIHOCTH
copepkanuit Ca 1 Na 1o miomajau u Ha OTCyTCTBHE
MIMPOKUX KallM OKOJIO BKIIFOYEHHU.

Ba3anbToBbIiT paciuiaB KpoMe BBICOKUX COfiepKa-
HUU HATPUS XapaKTepU3yeTcs W BBICOKHM OTHOIIE-
HueM Na,O/K,O, paBHbIM B cpefiHeM 5.1, mpu 3TOM
no copepxanuto K,O pacnnaBbl pacnosioXXeHbl B
cpepHekanueBou cepuu (puc. 4a). Takue ke BbICO-
KHe coflep>KaHUsl HATpPUsl U CXOAHBbIE OTHOIIEHUS
Na,O/K,0 B pacmnaBax OblLid OOHapyKeHbI paHee
Mpu M3ydYeHnn KceHonmnToB Monronnn n Memena
[13, 14]. Crekna B MepUAOTUTOBBIX KCEHOJUTAX U3
eNouHbIX 0a3zanbToB Mouronuu [13] copepzkat
51.8-57.0% SiO, n 6.8-10.6% Na,O, oTHOIIeHNE
Na,O/K,0 = 4.5-17.2 npu cpepneit Benuuune 8.6
(19 onpenenenumit). Crekna, OOHApy>KEHHbIE B LIINH-
HeneBbIX JepuonanTtax u3 Memena [14], comepxkart
50.0-55.8% Si0O,, 5.9-8.9% Na,O, a oTHOIlIcHHE
Na,O/K,O = 7.5-14.1 npu cpepHeit BenmumuHe 9.7
(15 ompenenenntii). ['enesnc momoGHOTO popa pac-
MJIaBOB aBTOpaM 3THUX CTaTel MpeACcTaBIsIeTCcs Ipo-
OGneMaTHYHbIM. BO3MOXKHO OTpeAesIeHHYI0 POJib
3[1€Ch UTPAET MAHTUITHBII METACOMATO3, O0YCIOBJIEH-
HBI BO3[IEICTBUEM HaTPOBOTI'O MAaHTHITHOTO (hirronsia,
000TaIIeHHOTO PeKAMU 3JIEMEHTaMU CpeTHEH cTere-
HU HECOBMECTHMOCTH (TaM, I7le UX COfepKaHUs aHa-
JTU3MPOBANCh, OTMEYEHO OTHOCUTEIbHOE MX 00ora-
menue). s nmopaTBepxKAeHusI TAaKOTO 3aKIIFOUYEHUS
mist 6a3aIbTOBBIX pacmiiaBoB KapsimMckoro Byika-
HUYECKOTO IIEHTpa, HeOOXOANMO IpOaHaIN3NPOBaTh
CHEKTP PEAKUX SJIEMEHTOB.

2. Ilpu paccMOTpeHMM COOTHOIIEHWI pacIjaBoOB
OCHOBHOT'O U CPE[JHETO COCTABOB B TPOAYKTAaX U3BEP-
skerust 1996 r. HaGrogaeTcs JBONCTBEHHAS KapTHHA.
Bo-nepBbix, 06a paciiaBa OTHOCSTCSI K OTHOU U TOU
K€ CEepuu — CpeHEeKaJueBbIM TojieuTaMm (puc. 40).
YeTkue TpeHAbl C OTPULATEIBHON KOppeasauuei
Si0,—Al 03, Si0,~FeO, Si0,-MgO, Si0,—Ca,O (puc. 2),
SiO,—An (puc. 5a), MOMOXKUTENBHON KOpPpEesIuei
Si0,—K,0 (puc. 2) MOryT CBUAETEILCTBOBATH O TEC-
HOM T€HETHYECKOM POJICTBE MEKAY 3THUMHM pacija-
Bamu. OfHAaKO Ha [PYyruUX guarpaMMmax OTpaKeHbI
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WHbIE 3aBUCUMOCTH. Tak, Hampumep, Cofep>KaHue
TUTaHa B OOJIBIIMHCTBE PACIJIABHBIX BKIIOUCHHUN B
aHfIe3nTax MOYTH B MOJITOpa pa3a Ooubllle, YeM B
CTEeKJIaX OCHOBHOI'O cocTaBa. TakKe He TUIIMYHA OT-
punatensHast Koppessus Si0,—Na,O (puc 2), npu-
YyeM MOKHO 3aMeTHUTh Ha 3TOM I'pacuKe Be YeTKUe
BETBH, XapaKTepHU3yole 6a3albTOBBIN U aH/e3U-
TOBBIIl pacIuIaBbl COOTBETCTBEHHO. CTOJb XK€ Heo-
SKUTaHHOW BBITTIIAUT TOJIOKUTENbHAS KOPPESIus
Ha puarpamme 3aBucumoctu CaO-Na,O (puc. 56).
Taxum 06pa3om, Ai1si KOPPEKTHOTO BBISIBICHHS CTe-
MIEHU POJICTBA aHIE3UTOBBIX U 6A3aNBTOBBIX paciJa-
BOB HeoOXofiuMa JAeTajau3anusl UCCICHOBAHMN, U B
NEPBYIO OYepedb — ONpeesIeHNs COlep>KaHuil pef-
KHUX 3JIEMEHTOB.

3. CpaBHEHHE COCTABOB PACIUIaBHBIX BKIFOUEHUN
B aHfe3uTax KapbIMCKOTO ByJIKaHa C paHee U3yueH-
HBIMHI HaMHM Ha TeX K€ Npubopax M N0 aHAJIOTHYHOM
METOJINKE COCTAaBaMU PACIIJIaBHBIX BKJIFOUEHUI B aH-
me3uTtax fApyrux BynkaHoB KamuaTtku — llluBenyya u
BesbimsaHOrO [15-17] — nogTBepauio ceoeoOpasue
naB KapsiMmckoro Bynkana (puc. 6). Ha pucynke nzo-
OpaskeHbI T0JISI COCTABOB PACIIaBOB 3TUX TPEX BYII-
KaHOB, CpefiHHAE 3HAYEHUS JJISI KasKIOro MO U Cpefl-
HHE cOcTaBbl NOPOA. OTYETINBO BUAHO, UYTO B CPEAHEM
pacmnaBbl KapbiMckoro BynkaHa Oojiee OCHOBHBIE,
oboramieHbl TUTAHOM, XKEJIe30M, MarHueM, Kajblu-
eM u (pocchopom. UTto KacaeTcs mieao0dei, To cofep-
>kaHne Na,O comocTaBUMO ¢ TaKOBBIM B pacIllaBax
IIuBenyua n Be3bIMAHHOrO, B TO BpeMsl Kak COfep-
»kaHue K,O B pacmtaBax KapeiMckoro ByJikaHa 3Ha-
YUTENILHO HUKE, YeM B pacilylaBaX OCTAJIbHBIX BYII-
KaHOB. OTH JaHHbIE MO3BOJISIIOT CAENATH BBIBOJ O
TOM, YTO aHIE3UTOBbIE paciiaBbl KapbIMcKOro ByI-
KaHa — HauMeHee JuddepeHnpoBaHHble U3 paccMa-
TPUBAEMBbIX TPEX BYJKAHOB. DTO NOATBEPKAAETCS
HE3HAYUTENbHBIM PacCTOSIHUEM MeX[y (pUurypaTus-
HBIMU TOYKaMU paclijiaBa 4 MOpOJbI Ha puc. 6, B TO
BpeMsl Kak JJIS OCTAJIbHBIX BYJIKAaHOB 3TH PacCTOs-
HUS BECbMa 3HAUUTENbHbI.

Wrak, Bynkan KapbeIiMckuil XxapakTepeH TeM, YTO
COCTaBbl pacIUIaBOB U IIOPOJ 3[€Ch NPAKTUYECKU
COBMAJAIOT (3TO OTHOCHUTCS U K OCHOBHBIM, U K Cpefi-
HUM [OPOJiaM), 32 UCKIIFOUEHNEM OUYEHb BBICOKHUX CO-
[ep>KaHull HaTPUsl B HEKOTOPBIX PACIUIaBHbIX BKIIIO-
YeHusIX B 0a3ajbTaX. DTH OCOOEHHOCTH — CXOJCTBO
COCTaBOB PACIIaBOB M MOPOJ, & TaK>Ke OTCYTCTBHE
KHUCJIBIX PACINIaBOB — OTJINYAIOT BYJKaH KapbeiMckuit
OT JPYTrUX PacCMOTPEHHBIX BYJIKaHOB KamyaTku.
CrenugununbiM giist KapbiMckoro BynkaHa siBsieTCS
IIPUCYTCTBUE HATPOBBIX PACIJIaBOB HEOOBIYHOI'O CO-
CTaBa BO BKpaINICHHUKAaX OCHOBHBIX INIATMOKJIIa30B B
6a3anbTe. ba3anbTOBbIE M aHAE3UTOBBIE PACIIIABbI
KapbIMCKOro BYJIKaHMYECKOrO LIEHTpa, BEPOSITHO,
CBsI3aHbl TEHETUYECKH Ha YPOBHE INIYOMHHOT'O OyYara.
OpHako TOYHEE ONPEAeNIUTh HX B3aMMOCBSI3b HE
IIpefCTaBIIsIeTCsl BO3MOXHBIM JI0 ITOTY4EeHUsI TOUHbIX
MaHHBIX 110 COMIEP3KaHUSIM PEIKUX JIEMEHTOB B TEX
APYTHUX paciuiaBax.
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Puc. 5. [lnarpaMMebl 3aBECEMOCTEN: a — cofiepkanne Si0O,
B PACIIaBHBIX BKJIIOUEHHSIX — COCTaB IIJTarHOKIIa3a-X035-
nHa, 6 — copgepxkanust CaO-Na,O. YcnoBHble 0603HaUe-
HUS JJaHbl K pUC. 2.

BbIBOJbI

1. OnpeneneHbl cOCTaBbl PacIVIaBHBIX BKIIOYE-
HUI BO BKpaIUIEHHUKax 0a3ajbTa Kaubaepbl AKaje-
muu Hayk (mpopsiB HoBoropgumit, o3epo KapbsiMckoe)
u aHpe3uToB ByJakaHa Kapeimckuii (KamuaTka) mo-
cnegHero u3BepxkeHust 1996 r. PacmmaBel 6a3anbTa
(810, =47.4-57.1 mac. % 1o faHHbIM 21 BKIIFOUEHUST)
XapaKTEepU3yIOTCs OOBIYHBIMHU cofepxXaHusamu FeO
(11.4-6.8%), MgO (6.1-2.3%), CaO (10.8-6.7%),
TiO, (1.3-0.7%), Ho 3HauuTeAbLHO OOorameHs! Na,O
(7.4-2.9% nipu cpearem 5.1%). [1pu 3TOM camble BbI-
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Puc. 6. CpaBHeHue cocTaBOB NOPOJ (aHAE3UTOB) U pacllyIaBHbIX BKIIIOUeHUH Tpex ByiKaHoB Kamuarku: Kapesimckoro (/), be-

3pIMsiHHOTO (2) 1 llluBemnyua (3).

ITone — o6nacth cocTaBoB pacijiaBHbIX BK.TIIO‘{GHI/Iﬁ, KPY2XKOK — CpE€AHEE 3HAUYECHUE COCTABOB pacCIlJIaBHbIX BKJIIO‘{CHI/Iﬁ, KBaj-

part — cpegHHil cocTaB MOPOf (aHAE3UTOB).
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cokue copiepxanus Na,O (7.4—5.3%) ycTaHOBIIEHbBI B
caMbIX OCHOBHBIX 10 Si0, pacmnaBax (47.4-52.0%).
Conepxanus K,O uzmensitores ot 0.4 go 1.7%. dns
pacmaBoB anae3uToB (Si0, = 55.7-67.1 mac. % no
JaHHbIM 33 BKIJIIOUYEHUI) XapaKTEPHbI BBICOKUE CO-
nepxanusi FeO (B cpegeM 6.5%), CaO (5.2%) mu
o6b1unbIe cofepxanus Na,O (4.5%) u K,0 (2.1%).

2. OmnpepeneHsl KOHIEHTpAUUH JIETy4uX B pac-
I1aBax: B 0a3aJbTOBOM pacIulaBe B CPEHEM COfiEp-
xutest 0.09 mac. % Clu 0.14 mac. % S, B aHAE€3UTOBOM
paciiaBe KoHueHTpanus Cl Bo3pacTaeT B cpegHEM
mo 0.26 mac. %, a KOHIIEHTpalusi S yMEHbIIIaeTcs B
cpeaueM fo 0.07 mac. %.

3. IIpoBefeHO cpaBHEHHE COCTAaBOB PacIljlaBOB aH-
[e3UTOB BynKaHa KapbIMcKuii ¢ paHee M3y4YeHHBIMHI
HaMH 0 aHAJOTMYHOH METOANKE pacllaBaMH aHfe-
3uTOB BynkaHoB lllusenyy u be3pimsannbiin (Kamyar-
Ka). Y CTaHOBJIEHO CYIIIECTBEHHOE pa3linyie MarMaTH-
YECKUX pacIulaBOB 3THX BYJIKaHOB: Ha KapbiMckom
BYJIKaHe pacimiaBbl 0oJjiee OCHOBHBIE, OOOTAIEHBI
TUTAHOM, 3KEJIe30M, MarHmeMm, KaiblmeM, ¢ocdo-
POM, HATPHEM M 3HAYUTENILHO OefHee KallueM, 4eM
pacmiabl ByJakaHoB lllusenyy u bespimsnnsblii. [To-
BUJIIMOMY, paciuiaBbl KapbIMCKOTO ByJIKaHa SIBIISIFOT-
csl MeHee U epeHINPOBAaHHBIMYU 110 CPABHEHHIO C
paciiaBamu BylKaHOB be3biMsiHHbIA 1 [nBenyy.

Paboma svinoanena npu ¢purarcosoii noooepic-
ke Poccuiickoeo ¢ponoa ¢pynoamenmanvrvix uccae-
oosanutl (npoexmbt 98-05-64491 u 97-05-64541),
TocyoapcmeeHHOll HAY1YHO-MEXHUeCKOU npo2pam-
mbt Poccuu “I'nobanvbHble usmeHeHus npupooHOll
cpeobt u kaumama’ (npoexm 1.2.2.) u npoexma
96-15-98442 (Hayunwte wikoawt).
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