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BOITPOCHI TEHE3UCA IIEJOYHBIX
N CYBIIEJIOYHBIX BYJIKAHUTOB KAMYATKH

IlpoBeneHo  MaTeMaTHYeCKOE€  MOJCIMPOBaHHME OOpa3oBaHUS JIaB  BYJIKaHHYeE-
ckux cepuil Kamuatkm B mporecce KpucTaumzanuoHHOH audpdepennmanum.  Pac-
cMaTpuBaeTcss Ierporpadus, MHHEpPAIOrHs ¢ IETPOXUMHUS INOIIOHHT-IATHTOBOH ¥
IIeNI0YHO-0a3aIbT-KOMEHIUTOBOH  cepun.  IloctpoeHHble  Mojenu  (paKIMOHHPOBA-
HHS XOpOIIO COTJAcyIOTCS C OKCICPHUMEHTAalNbHBIMH JaHHBIMH IO cucreMe Lc—
Fo—Q u® mO3BONAIOT B paMKaX KpPHCTAUIM3AHOHHON aubdepeHnuanuu  oobsic-
HUTh  (opMmMupoBaHHS OoONbIIMHCTBA 1mopox  JuddepeHnupoBaHHOro psama. Ilpen-
JIaraeTcs HoBoe 00bsICHEHHE MEXaHH3Ma 00Pa30BaHHs arTTaHTOBEIX PaCILIaBOB.

CornacHo COBpPEMEHHBIM JAaHHBIM, B IIpeJeliaX OCTPOBHBIX AYT MOTYT OBITh
MPOSIBJICHBl TPU CEPUH JIaB MOBBIMICHHOW MIEIOYHOCTH: aOCapOKHUT-IIOMIOHHT-
JAaTUT-TPAXUTOBAsA, IIEJOYHO-OJIMBUH-0a3IbT-TPAXUH-KOMEHANTOBAasE W Ka-
JIueBasl IeNo4YHo-O0asanbpToBas. HamOonbmuM pacnpocTpaHEHHEM Cpeau HUX
MOJB3YIOTCS MOPOABI HMEPBOM CEpUH, TOrjJa KaK HAXOAKH JBYX JAPYIHX e€JH-
HUYHBI. JIaBbl IIOMIOHUT-TATUTOBON CEPUM BCTPEUAIOTCA HAa MHOTHX OCTPOB-
HBIX Jyrax oro-3amagHoil wactu Tuxoro okeana [1—3] m B CpemusemHO-
Mopee [4, 5]. JlaBel 6a3anbT-KOMEHIMTOBON CEpUM yCTaHOBIEHBHI Ha 0. [loro,
3anannas Amonust [6], B I[lamya-Hosas I'Bunes, Ha o-Bax Meiip [7—9] u
IOxuoMm, HoBas 3emanmgus [10]. Lllemounbie onuBHHOBBEIC 0a3albThl OMHMCAHBI
Takke Ha 0-Bax @umxwu [11]. HakoHenm, mopoasl KallmeBO# Imeno4HO-0a3alb-
ToBOU cepuu m3BecTHH B CpemmzemHOMOpbe [5, 12] u Ha o. fBa B HMHmone-
3un [13]. Bce atu cepum mopoj ycTaHOBIIEHBI Takxe Ha Kamuarke B 3aman-
HOM oOpamiieHWH ByJkaHuueckoro mosica CpenmnHoro Kamuarckoro xpe0ra
[14-19].

B nacrosimeit nmyOnmkanuu pedb MOHAET TOJNBKO O JlaBaxX IIEIOYHO-OJIH-
BUH-0a3aJbT-KOMEHIUTOBOM ¥ MIOMOHWUT-JIATUTOBON cepuii. HccrmemoBanus
Ha KamMuaTke mOKa3pIBalOT, YTO JIaBBl OTHX ABYX CEPUH MOTYT MMETH OJIMU3KHI
WUIN OJWHAKOBBIH BO3pacT, OyAydd NPOSBICHHBIMH B CMEXHBIX TEPPUTOPHUSIX,
nnbo CMEHATH Jpyr Jpyra BO BPEMEHHM Ha OJHOM ydyacTke. Tak, B I0OXKHOH
YacTH ByJKaHM4eckoro nosca CpenumHHoro xpebra Ha paccrosaun 40—60 km
JIpYyr OT Jpyra pacHOJOXKE€Hbl ILUIMOLEH-pPAHHENIEHCTOLEHOBbIE BYyIKaHbl be-
nmoronoBckuil, Hionkange, UYepHYK ¢ IIeT0YHO-OJIMBUH-0a3aJIbT-KOMEHINUTO-
BBIM COCTaBOM JIaB U BYJK. YKCH4YaH, CIIOKEHHBIM JlaBaMM INOMIOHHUT-JIaTU-
ToBOM cepun. CxomHas KapTuHa HaOmomaeTcss M IJs TO3THEKAaWHO30HCKHX
naB npoBuHIUK baccelinoB n XpedbToB B CeBepHoil AMepuke, rae obpasoBa-
HHAIO OWMMOJAJIBHON TpaxmbaszajabT-TPaxuJalHUT-IIEIOYHO-PUOIUTOBON CEepUHU
MpEeAIIeCTBOBAIN U3IUSHHUS JIaB JaTUTOBOro cocrasa [20].

[IposiBieHne 3THX MOpoJ Ha ONM3KUX MIM OTHHUX M TEX K€ TEPPHUTOPHIX
MO3BOJISIIOT MCKATh NPUYUHY pPa3IUUMs UX T€OXMMUUYECKUX XapaKTEpHUCTHK He
TOJBKO B OCOOEHHOCTSIX BEIIECTBEHHOTO COCTaBa TiIyOMHHOro cybcTpara, HO
U B YCIOBHUSAX TEHEpalMd HMCXOAHBIX MarmMaTHdeckux pacmiasoB [18, 20].
B03MO0XHO, Ba)XHYI0 pPOJIb UIPAIOT TAaKXKE€ M pa3Id4yUs B XapaKTepe 3BOJIO-
nuu pacmiaaBoB. CrenuagbHble NETPONOTHYECKHE U T€OXMMUYECKUE UCCIENO0-
BaHWs IPHUBEIN HAC K BBIBOAY OO0 OTCYTCTBHH CYIIECTBEHHOTO BJIMSHHS Ha
COCTaB pPAacCIIaBOB MPOLECCOB ACCUMMISIHHUU KOPOBOTO CHAIUYECKOTO MaTe-
puana, rubpuamsmMa M KoHTamuHauuu [21]. BonpmmHCTBO uHcciemoBareneit
[ojaraer, 4To 4WIEHBl CEpUil MOpPOJ MOBBIMIEHHON MIEIOYHOCTU TE€HETUUECKHU
CBSI3aHBI, IPUYEM B KadyeCTBE TJIaBHOTO Ipolecca, 00ecrneuynBaionero pa3sHo-
obpasue mopoj, NMPUHUMAETCS OOBIYHO KpHUCTaUIM3alMoHHas auddepennna-
uus. [IpoBepka 3Tol rumoTe3sl A NOPOJ IIEJIOYHO-0JIMBUH-0a3aIbT-KOMEH-
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JUTOBOW ¥ HIOMIOHUT-JIATUTOBOU cepuit KamMuaTku Ha mpumepe COOTBETCTBEH-
HO ByJnKaHOB bemoronoBckoro u YkcuuaHa W cTajia 3ajadeil Hacrosmeil pa-
OOTHEL.

IETPOI'PA®M, MUHEPAJIOTUA BYJIKAHWYECKHX ITOPOJ

L ]enouno-onusun-6a3anbm-KomeHoumosas cepus 8y benozonosckuii.
OCHOBHBIMH WICHAMH 3TOW CEPHUHU SBISIOTCS MICIOYHBIC OJIWBUHOBBIC 0a3aib-
TBHI, KOTOpPhIE BMECTE C TpaxmaHIe3mOa3zadbTaMH, TpPaxXHaHIEC3WTAMH U OT4Ya-
CTH TpaxuTaMu (GOPMHPYIOT IMMOCTPOUKY BYJIKaHA, TOTJa Kak OojJee KHCIbIE
NaBbl (TPAaXUTHI, KBapIEBBIC TPAXUTHI, TPAXUPHOIHUTH, KOMEHIHUTHI) CJIAraroT
pa3znuyHOil (opMBI CyOByIKaHWYECKHE Tella. B I[elloM KHCIBIE JIaBhl OTOpPBaA-
HBl TI0 BPEMEHH OT OCHOBHBIX [14, 15]. CxemaTuuecku MOCICIOBATEIBHOCTH
mopon B paay nuddepennuanuu npeacrasieHa Ha puc. 1 (I).

N3 ocobeHHOCTEH XMMHYECKOTO cOCTaBa MOPOJ MPEXkae BCETO HEOOXOIUMO
MOMYEPKHYTh WX MOBBIMICHHYIO MIENOYHOCTh (Tabn. 1). B 6a3anxprax oHa oTpa-
KaeTCsl B HAJIMYUHA HOPMAaTHUBHOTO He()CIMHA, B KOMCHIWUTAX — B IOSBICHUU
aKMHUTa, a B MOPOJAaX CPEIHETO COCTaBa — B OOMJIMH HOPMATHBHBIX IIECIOY-
HBIX ITOJICBBIX INMATOB. ba3aidbThl XapaKTEpHU3YIOTCS MOBBINMICHHBIM COJEpKa-
auem TiO, (wHOTHA 10 2,5%), HEOOBIYHBIM JJIS OCTPOBOJYXHBIX Pa3HOCTEH.
Bce mopoabl ByiakaHa OTHOCSATCS K BBICOKOTJIIMHO3EMHCTOMY THIY, IPUYEM CO-
nepxaaue Al,0; cmabo m3MeHsieTcs OT 0a3allbTOB JO KBApIEBBIX TPAXUTOB H
JIWIIh B TPAXHUPHOJIHUTAX M OCOOCHHO B KOMCHAUTAX 3aMETHO YOBIBacT. B cBaA31
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benoronosckuit (I) u Ykcuuan (II)

Puc. 1. Cxema pacyeToB MOCIIEIOBATEIbHOCTH  uddepeHIanuy HOpox B CEpUAX  BYIK.
Crpesiki  yKa3bplBalOT —HampaBieHHWe JTuddepeHnuanuy IMopoI: d — pacdyeT YAOBICTBOPSET TH-
morese KpPUCTaJUIN3aI[HIOHHOM nuddepeHunanny, 7] — HE YIOBIICTBOPSICT.
I /| — o1ienoyHble OJNUBHHOBBIC 0a3anbTel, 2— TpaxuaHae3nbas3aibThl, 3 — TpaxWaHIE3HTHI,
4 — JIBYNOJIEBOLINATOBBIC TPAaXUThl, 5 — OHOTUTOBBIC TPAXHUThl, 6 — KBApIEBBIC TPaxXUTbl, 7 —
TPaXUPUOIUTBI, 8 — KOMeHIUThL II: / — BBICOKOKaNMeBble 0a3anbThl, 2 — MIOMOHHUTH, 3 —
JIATUTBI, 4 — KBapLEBBIC JATUTHI, 5 — TPAXUJIALUTHI, 6 — TPAXUPHOJALUTHI
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VYcpenHeHHble cOCTaBbl 1 HOPMATUBHBIN TIepecueT Nopoj| cepuii Byik. benoronosckuit 1 Ykcuuan, Mac.%

Tabauya 1

Iopona Si0, TiO, AL,05 Fe,0; | FeO MnO MgO | CaO Na,0 K20 P,0; HO H0" > Hucio
AHAJIU30B
Byax bBenozonosckuii
1IeT0uHOM OJIMBUHOBBIMH 50,02 1,56 17,79 4,79 5,54 0,15 4,66 7,76 3,96 1,84 0,35 0,42 0,59 99,43 5
6azanbT 49,42 2,07 17,14 4,57 5,54 0,17 5,76 7,78 3,88 1,74 0,56 0,46 0,84 99,93 12
48,9 2,50 15,12 4,23 4,60 0,18 7,46 7,63 3,96 1,75 0,56 0,56 2,29 99,82 1
OcHoOBHas Macca 48,86 2,43 16,00 6,00 6,09 0,12 5,47 8,49 4,27 1,58 0,10 - - 99,42 1
TanI/IaHI[CSPI6333HLT 54,85 1,35 18,17 3,61 4,50 0,12 3,17 6,63 4,46 2,36 0,36 0,84. 0,36 100,78 3
Tpaxuasaesur 59,10 1,13 17,49 3,20 2,98 0,14 1,80 | 4,17 5,17 3,13 0,39 0,47 0,72 99,89 7
OCHOBHAS Macca 60,06 1,30 15,23 4,51 4,30 0,14 1,93 | 3,75 4,79 3,38 0,33 _ 0,48 100,20 3
KBapueBslii TpaxuT 65,2 0,79 17,19 2,50 1,55 0,17 0,89 1,86 5,43 4,92 0,17 0,41 0,16 101,24 18
TpaxuT ABYIIOIEBOIIIATO- 65,02 0,82 17,12 2,81 1,90 0,18 1,06 2,4 5,45 4,77 0,28 0,18 0,71 99,86 4
BBII
OCHOBHAsI Macca 63,75 0,71 15,87 2,92 1,48 0,14 0,40 3,02 6,06 5,0 0,12 0.14 0,18 99,80 2
Tpaxut GHOTHTOBBIT 63,81 0,84 17,13 2,46 1,47 0,16 0,85 1,90 5,26 5,10 0,23 0’23 0,42 99,86 2
OCHOBHAs Macca 66,33 0,46 15,8 2,20 1,14 0,06 0,36 1,27 5,71 6,15 0,11 o~ — 99,59 3
TpaxupuomuT 70,20 0,13 15,48 1,6 0,62 0,18 0,32 0,69 5,38 4,96 0,05 0.26 0,10 99,97 3
OCHOBHAS Macca 72,72 0,14 13,64 1,6 0,49 0,09 0,08 1,15 5,16 4,63 0,21 M 0,40 100,30 1
KoMeruT 72,19 (Cn 13,28 1,83 (0,88 HeoGu. | Cim. | 096 | 5.01 4,80 0,04 0.02 0,79 99,80 2
BhICOKOKAIMEBbI 50,45 0,76 17,87 4,07 |5, 64 0,15 548 | 998 2,82 2,06 0,17 0’17 0,30 99,98 8
GasasT 48,02 0,82 15,14 3,81 16,58 0,18 794 1 1205 | 2,84 1,69 0,16 ’ 0,38 100,21 1
IOmOHHT 55,59 1,14 16,50 3,14 (524 0,08 3,14 | 642 | 3.89 3,80 0,34 0*21 0.43 99,71 7
Byak, Ykcuuan
Jlatut 58,74 0,99 16,88 3,81 3,51 0,14 2,32 5,05 4,04 3,82 0,41 0,28 0,49 99,83 11
KBapueBslii 1aTuT 62,04 0,94 16,61 2,82 (2,23 0,11 1,58 3,64 4,36 4,69 0,32 0,42 0,46 100,22 13
Tpaxumanut 66,52 0,63 15,81 1,82 1,77 0,10 0,84 1,94 4,62 4,93 0,15 0,30 0,23 99,65 7
Tpaxuproganut 68,68 0,6 15,20 1,24 1,36 0,10 0,47 1,81 4,76 5,34 0,12 021 0,34 100,23 8
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Tabauya 1 (npoodondicenue)

Topona Q Or Ab An Ne Ac Wo Di Hd En Fs Fo Fa Mt
Bynx. Benozonosckuii
IlemouHOIi OJIMBUHOBBIH - 11,08 34,15 25,84 - - 5,60 3,85 1,30 1,09 0,37 4,83 1,79 7,08
6azaibT - 10,42 33,27 24,56 - - 4,53 3,34 0,76 3,59 0,82 5,33 1,35 6,72
- 10,75 32,65 20,00 1,44 _ 8,50 6,10 1,64 - - 9,55 2,84 6,52
OcHoBHas Macca - 9,65 29,94 20,50 4,0 _ 9,61 6,17 2,81 - - 5,54 2,78 8,99
Tpaxuannesnbazanpt 0,82 14,25 38,58 23,14 _ _ 4,38 2,51 1,68 | 5,56 3,71 - - 5,35
Tpaxuanznesur 5,58 18,07 4331 17,34 _ _ 3,57 1,95 1,50 | 185 1,42 - - 5,41
OcHoBHas mMacca 8,25 20,39 41,36 10,30 _ 3 3,63 1,80 1,76 | 3,11 3,03 _ _ 6,38
Ksapuesslii Tpaxut 9,48 29,18 46,13 8,06 N 0,50 0,34 0,12 | 189 | 0,66 _ _ 3,64
Tpaxu 1ByMONCBOIMMATO- 5,81 28,49 48,09 8,57 B - 1,22 0,77 038 | 138 | 077 _ _ 431
BBIN
OcnopHas Macca 4,26 30,05 52,14 1,37 - - 5,79 1,01 2,42 - - 2,95
Tpaxut OHOTUTOBBII 10,93 29,98 43,45 8,75 - - 0,39 0,27 0,09 1,88 0,6 - - 3,66
OcroBHas Macca 7,69 36,68 47,55 - - 1,08 2,66 0,93 089 | - - - - 2,52
TanI/IpI/IOHI/IT 18,13 29,52 45,84 3,45 - — _ _ _ 0,8 — - - 2,01
OcHoBHas Macca 23,49 27,42 43,75 0.42 - — 221 0.2 032 - _ - - 2,18
Komenmar 23,23 | 2894 42,45 - - 0.68 2,03 - 030 | .- - - - 237
BEICOKOKATMEBBIH - 1238 2420 30.54 _ _ 826 5.14 2.63 3,04 1,55 3,99 2,25 6,0
Gasabr - 10,12 15,05 23,89 5,03 - 15,31 9,85 4,44 - - 7,13 3,55 5,6
[Homonur 0,24 22,97 33,65 16.61 - - 6,67 343 | 3,07 | 459 | 411 _ _ 4,67
Bynk. Yxcuuan
Jlatur 6,95 23,17 34,45 17,39 - - 3,46 1,99 1,31 3,92 2,57 - - 4,78
KBapueBslii 1atuT 15,34 26,40 35,15 11,32 _ _ 2,46 1,58 0,71 2,16 0,97 _ _ 3,89
Tpaxuganur 15,59 29,12 39,07 7,85 _ _ 0,33 0,22 0,09 1,88 0,80 _ _ 2,64
Tpaxupuonaur 16,87 31,55 40,26 4,35 1,61 0,97 0,55 0,20 0,11 1,80

IIpumeuanue. Tlepecduer na HopMmbel (CIPW) mnpoBommncs mo cocraBaM, MCHONb30BAaHHBIM MPH pacueTax MofenH (10 AEBATH OCHOBHBIM okcuaaMm). CocTaB oOmpefencH XMMHYECKHM CHIMKATHBIM — aHAIM-
30M, a KPOME TOT0, 4aCTh OCHOBHBIX MAacC IMOPOJ IIPOAaHalIu3UPOBAHbBl PEHTTECHO(IOYPECUEHTHBIM METOMLOM.

3nech M ganee B TabmMIaX, TEKCTEe M HA PUCYHKAX NPHHATH cleaylomue ob6o3HaueHus: Lc- nmeinur, Q — kBapu, An — anoptut, Di - muomcun, En - oHcratut, Ne - HedenuH. Sn - CaHMOUH,
Fa — ¢dasnmur, Fo — dopcrepur, Or — oprtoknas, Ol—omusuH, Ab— amsbur, Amf — am¢pubon, Ac — axmur, Fs — ¢eppocunut, Hd - remenbeprut, Mt -marnetutr, Wo — BomnacToHuT, Cpx - KIHHO-
nupokceH, Opx - opromupokceH, Pl - mmaruoknas, 7Ti-Mt - TUTaHOMarHeTut, Bi - 6uotut, Fsp - IIENOYHON MONEBOH mmar, 77 - TPHANMHT.
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C TOBBIONICHHOW TIJIMHO3EMHCTOCTHIO, HECMOTPS Ha BBICOKHE COJEpKAHUS
menoueit, kodpdumuent armautHOCTH (K,) MOCTHTaeT ENWHHIBI W JaxKe
HEMHOTO TMPEBHIIIAET 3TO 3HAYEHHE TOJBKO B KoMeHauTax. OJHAaKO yXe B
Tpaxutax K,,, paBHbBIE WIN HECKOJBHKO OONBIINE CJUHMIIBI, JOCTATOYHO OOBIU-
HBI, @ COCTaB OCHOBHOW MAacChl W3 TPAXHPHOJHTA NMPAKTUYECKH HACHTHYEH CO-
craBy KoMeHauTa (Taba. 1). Bece 3To ompeneneHHO yKa3blBaeT Ha armauToBOE
HampaBlieHHe AuddepeHnInanuu paciuiaBoB, 4YTO MOATBEPXKAAETCS IPHUCYT-
creueMm CaNa-am¢pubona B Tpaxurax, a Takxke METOYHBIX aM(}puboI0oB — mnu-
POKCEHOB — B OCHOBHBIX MaccaxX KOMEHJUTOB.

'maBHBIM MHHEpaIOM cpelr BKPAaIUICHHUKOB B IIEJIOYHBIX OJHMBHUHOBBIX
0a3zanprax SIBISETCS OJHMBHMH, MEHEE paclpOCTpaHEH IUIardoKjia3, TOrAa Kak
KJIMHONUPOKCEH penok. B TpaxmanpesmbazanpTax W TpPHUXHAaHIE3UTaX B CO-
craBe (EHOKPHUCTOB pPE3KO NpeobiiafgaeT IUIarnokjias, a TEeMHOIIBETHbIE MHUHE-
palbl CIOXEHBI KIWHO- M OPTONHMpPOKCeHOM. MHoraa cpenu BKpPAaIUIEHHUKOB
BCTpeYaeTcsi TaKXKe OJMBHH, & B HEKOTOPHIX Pa3HOBUIHOCTSIX B KayecTBe
IJIaBHOTO TEMHOLBETHOTO MHHepaja mnpucyrcrByer am¢ubon. Cpennm Tpaxu-
TOB BBIJCJSIOTCS Ba MHUHEPAJIOTHYECKHX THIA: ONMBUH-KIMHONUPOKCEH-/BY-
MOJICBOIIIIATOBbIE M OMOTHUT-IUIATMOKJIA30BBIE (C PEAKMM KIMHONMHUPOKCEHOM).
KBapueBble TpaxuThl OMOTHT-KJIMHONUPOKCEH-IIEIOYHO-T0JIEBOIINATOBBIE HIIH
JIBYIIOJIEBOUINIATOBBIE. TPaxXUpPHOIHUTBHl COJAEPXKAT BKPAIUICHHUKH IEITOYHOT O
MOJIEBOTO INIMAaTa W KIWHONMUPOKCEHA, a KOMEHIUTHl — INEJIOYHOI'0 IT0JIEBOTO
mmnara u OwormTa. s BCEX CPEAHUX M KHCIBIX IIOPOJ XapaKTepHO TaKxke
HaJIM4Me BKPAIJICHHUKOB THUTAHOMAarHeTHTa M MWJIbMEHHUTa. B naBax cpenHero
cocTtaBa OOBIYHBI KPYIHBIC BBIJCICHUS alaTHTa, a B KUCIBIX — IUPKOHA M Op-
THTA.

CocTaB mopomoo0Opa3ylomux MHUHEpPAJIOB B JlaBaX belorosioBCKOTro BYyJKa-
Ha H3Yy4e€H C IOMOINBI PEHTreHOBCKOro MukpoaHanuszatopa «CAMEBAX)»
(Muctutyr Bynkanomorun JJBO AH CCCP), a oryacTH TakXke Ha OCHOBE
CHJINKATHBIX aHAJTHW30B MOHOMHUHEPAIBHEIX Mpob (Tadm. 2).

[ToneBsle mmaTel B mOpOJAax BYJIKaHa OOpa3yloT €JUMHYI0O M HEIPEPBIBHYIO
CEepHI0 COCTaBOB OT KaJbLIHMEBOro Jabdpaxopa OO0 HATPUEBOTO CAaHUIHWHA CO
BCEMH NPOMEXYTOUHBIMU Ppa3HOCTSMH, BKIJIIOYas KaJIWUEBBIH OJIMTOKIA3 M
KaJbOMEeBbIH aHopTOokia3 (puc. 2). IIpum 3TOM BKpamIeHHHKH ITOJEBBIX IIIa-
TOB B 0a3ainbTax COOTBETCTBYIOT JIaOpazopy, B TpaxHaHIE3WTaX — aHIE3UHY,
B TPaxXMpPHOJINUTAX W KOMEHIWUTAX — HAaTPHUEBOMY CAaHHAMHY, a CPEIH BKpal-
JICHHUKOB TPAaXHTOB MOTYT OJHOBPEMEHHO MPHUCYTCTBOBATH OJUIOKJIA3, Kajlb-
LMEBBIH aHOPTOKJIA3 M HATPOBBIH CaHUHH.

XKenesuctocts (f) onmBMHA B JaBax belorosioBckoro ByJKaHa CHIBHO
BO3pAacTaeT C POCTOM KPEMHEKHCIOTHOCTH IOPOJ, a TaKXe B MHUKPOJIHUTAX H
KpaeBBIX 30HaX BKPAIJICHHUKOB I10 CPAaBHEHHIO C LEHTPAJbHBIMH YacCTSIMHU
mociuenHuX. Tak, sApa BKpPAaIUICHHUKOB OJWMBWUHAa B 0a3ajgbTaXx HMEIOT
f= 18—32, a kpaeBble 30HBI UX M MUKpPOIUTH 33—44, B TpaxuTax COOTBET-
ctBeHHO 29—57 u 38—75%.

XKene3ucTocTh BKpalJICHHUKOB KIWHONHpPOKCEHAa B 0a3ainbTax, TpaxwaH-
JIe3UTaX W OTYACTH TpaxuTax MeHseTcs ciabo (aBruT), OJHAKO B TPaXHUPHO-
nutax f cuibHO moBblmaercs (peppoaBrur), a B IEJIOM C YYETOM BHENIHHX
30H BKPAaIUICHHUKOB M MHKPOJHUTOB f KIWHONMUPOKCEHa B IOpOJax BYJIKaHA
W3MEHSETCS B IMUPOKUX mpeaenax or 20—25 B 6aszamprax no 80—90% B
TpaxUpHOIHUTAX M KoMeHauTax. [Ipwm 3TOM B psme ciiydaeB BO BHEIIHUX 30-
HaX BKPAIJICHHUKOB KJIWHONHMPOKCEHAa B TPAaXUPHOJIHUTAX YCTAaHOBJIEHO MpHU-
CyTcTBHE HaTpueBoro ¢epporenendeprura m srupuH-regendoeprura. lllemou-
Hbl€ IHPOKCEHBl (ITHUPHH-TEJEHOEPTUT W OTUPHH) XapaKTEepHbl Hapsiay co
menoYHbIMH  aMbubonamMu (puOEKUTOM H ap(BEICOHUTOM) [JIsI OCHOBHBIX
Macc KOMEH/IMTOB.

B memoMm TpeHa 3BONIONMK KIMHONHMPOKCEHAa B JiaBax belorosoBckoro
ByJIKaHa CXOJEH C TaKOBBIM I aHAJOTMYHOHW CEpHUM TOpoJ 0-BoB Jloro mu
Oxkwu, 3anamnas Anonums [6]. XKemesuctocTh THTAHOMAarHETHTAa W WJIBMCHHTA
Tak)Ke MOBBIIIAETCS OT 0a3aJIbTOB K TPAXUPHOIUTAM U KOMEHIUTAM.

Hlowonum-namumosasn cepua eyakana Yxcuuan. Cpeam BYIKaHHYECKHUX
MOpoJa Kajblaepbl YKCHYaH Tak ke, Kak W Ha bemoromoBckom ByikaHe, Mpo-
SIBJICHBI JIB€ CEPHUH MOPOA: M3BECTKOBO-IEJIOYHAS U NIOMOHHUT-JIATUTOBAS.
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Puc. 2. CocraBbl 0JIEBBIX IUNATOB B IOPOJaX cepuil Byik. benoronosckuii
(1) 1 Ykcuuan (2)

a — BKpAIlJICHHUKH, 60— MUKPOJHUTHI

A

YMepeHHO KaiueBble 0a3anbThl M aHJe3M0a3albThl CIAraloT IJIHOLNEHOBYIO
4acTh AOKaldbAepHOW nocTpoilku. OgHako B BEpXHEW 4YacTH IIMOLEHOBOIO
paspesa coxepxkanue K,O B mopoaax BO3pacTaeT M UX CIEeAyeT OTHOCHUTH yXKe
K BBICOKOKAJIHEBBIM Pa3HOCTSIM HM3BECTKOBO-IIeNO4YHON cepuu. Ilopoxasl yer-
BEPTUYHON YACTH JOKaJbJIEPHOTO pa3pe3a, a TakKe WTHUMOPHUTHI, CBS3aHHBIC
¢ ¢opMHpOBaHHEM KajibJepbl, NPHUHALIES)KAT K IIOMOHUT-JIATUTOBON CEpHH.
Jons KHCHBIX IOpOA B IJIMOLECHOBOW dYacTH paspe3a He npeBbimaer 5%.
B uerBepTHuHON uYacTH pa3pe3a cpend JiaB Hapsay ¢ INpeodiajarolluMu Ja-
THTaMH IIHPOKO Pa3BUTHI MIOMIOHUTHI, TOTJAAa Kak Ooyiee KHCiIbIe (KBapLEBHIE
JATUTHI, TPaxWUIALMUTHl, TPaXUPHONAIUTHI) U OoJice OCHOBHBIE IMOPOABI (BHI-
COKOKallueBble 0a3anbThl) penku. WrHUMOpPHUTHI OTBEYAlOT MO COCTaBy KBap-
LEeBBIM JaTHUTaM M JaTHTaM. B cocTaBe MOCTKalbIEPHOrO0 KOMILIEKCAa BHOBB
MpPOSABIEHBl JBE CEPUHU MOPOJ: BBICOKOKAIMEBBIE JALUTBHI M AHJE3UTHl U3BECT-
KOBO-I[EJIOYHON CEpPHM CIaralT LEeHTpalbHbIE dKCTPY3HHM B KallbJepe, TOraa
KaK JKCTPY3HWH NepupepuuecKuX 30H KalbJepbl U CBS3aHHBIC C HUMH JIaBOBHIE
IMOTOKH CJIO0XEHBl MNPEUMYINECTBEHHO TPAXUPHUONALUUTAMU, TPAXUJALUTAMHU H
peke KBapLEeBBIMU JIATUTAMU.

B Hacrosmei#l pabore paccMaTpHUBAIOTCS TOJIBKO MOPOJBI IIOMIOHUT-JIATH-
TOBOI cepuu. Bce OHM OTIMYAIOTCS MOBBIIMIEHHBIM COJAEpPKAHUEM Kallus, IpU-
yeM koHmeHTpanuun K,O u Na,O Moryr BeIpaBHHBAThCS yX€ Ha ypOBHE Ia-
TUTOB M Jaxke WMOomOoHUTOB. Kak u naBbl beloromoBckoro ByJKaHa, JaBsl
KaJlbAepbl YKCHYAH OTHOCATCS K BBICOKOIIMHO3EMHUCTOMY TUITY, U COJEpPKaHHUE
A1,05; onmyckaercss Hmxe 16% TOIBKO B TpaxugamuTax M TpaxupUOJALHTaX.
Kosdounuent armantHOCTH, HOake B IMOpPoOAax C MAaKCUMaJIbHO BBICOKUM
(>10%) comepxaHHMeM mIeI04Yeld 3aMETHO HWKE eJWHHIBL. [lo OTHOIIEHHIO
FeOu6/(MgO — SiO,) Oonpmras 4acTh JaB NIOMOHHUT-TATUTOBOW CEpUU Ha
nrarpamMmMe Muamupo momnajaer B IoJie MOpoja, OOOTalleHHBIX JKEJIe30M, OJI-
HAKO 4aCTh JATUTOB M KBApLEBBIX JATUTOB JIEXKUT B IOJE U3BECTKOBO-LIEIOU-
HbIX pa3Hocredl. ba3zanbTel kambaepsl YKcuuan B oriuuue oT 0OazanbToB be-
JIOTOJIOBCKOTO BYJKaHa XapakTepusyilorcs Hu3kuM (<1,3%) conepxxanuem
TiO, (Tabmn. 1).

BricokokanueBble 0a3anbThl MOMIOHUT-JIATUTOBOH CEpPUH — pPE3KO mopdu-
pPOBBIE MOPOABI ¢ BKpPAaIIEHHUKaMH OJIMBUHA, KIMHONHUPOKCEHA M IJIaruokKJia-
3a. B momonuTax Kk HUM J00OaBIsieTCS TAaKXe OPTONHPOKCEH W THTaHOMarHe-
TUT. BKpamuieHHUKY B IaTUTaX M KBAapIEBBIX JATUTaX IPEACTaBICHbI IJIaTH-
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CocraB MUHEPAJIOB-BKPAIVIECHHUKOB U3 ITOPOJ BYIJIK. BCHOFOHOBCKI/Iﬁ, mac.%

Tabauya 2

512

Oxkcup 11len0uHbIi OMMBUHOBEIN 0a3anbT Tpaxuasae3ut 0!, Cpx-IBYNONEBOIINATOBBIA  TPAXHUT
Pl ol Cpx Ti-Mt Ilm Pl Cpx Opx |Amf Ti-Mt Ilm Pl Fsp ol Cpx Ti-Mt Ilm
SiO0; 51,19 | 37,74 | 51,14 0,07 042 | 5720 | 51,98 | 5346 | 41,16 0,16 | 002 |61,15] 66,08 | 3504 51,65 0,13 0,02
TiO, 007 | 0,02 | 133 14,19 4959 | 005 0,73 034 | 448 1607 | 4691 | 0,07 | 0,10 0,02 0,61 16,87 47,74
ALO; 30,17 | 000 | 2,98 4,10 0,1 2515 | 221 1,00 | 1236 | 277 024 | 2417|1974 | 0,00 1,69 0.93 0,03
Fe,0; — — — 39,55 10,48 — — — — 3660 | 1185 | — | — — — 3542 8,46
FeO 0,62 | 26,87 | 8,50 38,74 3487 | 044 | 1039 | 1982 | 12,59 | 4187 | 3654 | 039 | 043 | 3797 10,15 43,66 37,54
MnO 0,00 | 051 | 024 0,49 0,73 0,01 0,42 0,73 04 0,73 071 | 002 | 001 2,15 0,90 1,51 2,57
MgO 0,02 | 3444 | 13,87 3,32 5.1 0,02 | 14,85 23,00 | 12,78 2,64 2,86 | 0,03 | 0,01 2436 14,13 0,98 1,59
Ca0 13,02 | 020 | 20,17 0,00 0,39 8,00 | 1862 1,69 | 1024 | 000 001 | 501 | 1,09 0,19 19,40 0,06 0,00
Na,0 382 | 000 | 038 0,03 0,01 625 | 046 0,09 | 287 0,00 010 | 748 | 690 | 004 0,53 0,03 0,00
K20 029 | 000 | 001 0,00 0,0 0,75 | 0,00 0,00 | 082 0,00 0,00 | 154 | 549 | 006 0,00 0,00 0,00
Cr,0; 0,02 | 001 | 005 0,26 0,05 002 | 002 001 | 0,02 0,03 0,02 | 004 | 0,00 0,03 0,00 0,04 0,02
) 99,22 | 99.79 | 98,67 100,75 | 101,74 | 9789 | 9949 | 100,14 | 99.73 | 100,87 | 99,28 | 9890 | 99.85 | 99,80 99,06 99,57 97,98
Komaectso 8 14 4 6 2 5 7 10 4 8 3 17 20 13 11 6 6
aHaJIN30B
/ — | 309 | 256 86,9 79,7 — | 29,10 332 | 363 88,8 80 | — | — 48,0 (30.5) 96,3 93,4
An (Wo) 64201 | 43,7 — — 397 | 682 | GO | — — — |46 | 3| — (40.7) — —
g]; ;Z)) ?48,2 — | @ — — 550 | @29 | 632 | — — | 664 | 627 — (412) _ _
g — (14,4) — — 44 17.,9) (33,2) — — — 9,0 | 32,0 — (18,1) _ _




Tabauya 2 (npodoiicerue)

Ksapuessrit

Cpx, Pl-6MOTHTOBBIN TPAaXUT TPaXHT TpaxupHonut Komenaut
Oxcup
Pl Cpx Opx Bi Ti-Mt Iim Fsp Fsp Cpx Ti-Mt Iim Fsp

SiO, 59,64 53,10 53,87 37,06 0,06 0,01 64,46 67,27 50,98 0,07 0,03 66,90
TiO, 0,02 0,39 0,29 6,64 15,03 45,52 0,10 0,0 0,19 10,34 45,64 0,01
Al,0; 24,5 1,22 0,91 13,61 1,80 0,15 19,81 18,62 0,54 0,03 0,00 20,17
Fe, O3 — — — — 39,31 13,88 — — — 47,77 8,29 —
FeO 0,69 10,04 20,53 15,14 42,30 36,03 0,62 0,28 19,37 36,81 35,73 0,39
MnO Co. 0,76 1,31 0,20 1,04 1,28 0,03 0,02 2,06 3,09 4,95 0,02
MgO 0,02 13,89 21,35 12,61 1,49 2,09 0,04 0,01 7,53 0,10 0,23 0,01
CaO 6,34 19,56 1,51 0,01 0,00 0,00 1,25 0,18 18,35 0,00 0,10 0,35
Na,O 6,95 0,37 0,02 0,95 0,03 0,08 6,80 6,95 0,51 0,02 0,02 7,09
K,O 1,39 0,00 0,00 8,67 0,00 0,00 6,00 6,47 _ 0,00 0,00 4,60
Cr,03 — 0,01 0,00 0,02 0,03 0,04 — — — 0,01 0,01 0,01
> 100,04 99,34 99,79 98,90* 101,05 99,08 99,11%* 99,88 99,53 98,24 94,99 99,55
KommuectBo 3 6 1 8 5 2 3 7 12 7 5 1
AHAJIN30B

f — 30,4 31,5 40,5 94,2 90,9 — — 61,5 99,6 99,0 —
An (Wo) 30,9 (41,3) 3) — — — 6,0 0,9 — — — 1,9
Ab (En) 61,1 (40,8) (61,5) — — — 59,5 61,4 — — — 68,8
Or (Fs) 8,0 (17,8) (35,4) — — — 34,5 37,7 — — — 29,3

* B cocrase 6uoruTa 3,99 mac.% H,O.
** CocTaB MOHOMUHEPAIBHOI TPOOBI OMPE/IENIeH XMMUYECKHM CUIIMKATHBIM aHAIM30M, OCTAIBHBIX BKPAIJICHHHKOB — Ha MHKPO30H/E,
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CocraB MUHEPAJIOB-BKPAIICHHUKOB U3 JIaB KaJIbJI€PhI yKCI/I‘IaH, mac.%

Tabauya 3

BricokokanueBslii 6a3ansT Hlomonut Jlatut Ksapuessiii 1atut
Oxcup
Pl ol Cpx Pr ol Cpx Opx Ti-Mt Pl ol Cpx Ti-Mt Pl Cpx Opx |Ti-Mt | Ilm
SiO, 50,56 38,20 49,32 52,45 37,96 50,70 54,23 0,07 54,09 38,69 51,71 0,63 57,02 | 51,28 | 53,82 | 0,05 0,07
TiO, 0,00 0,02 0,50 0,03 0,00 0,70 0,13 12,16 0,07 0,03 0,67 11,61 0,06 0,68 0,30 11,71 | 44,57
Al,0; 30,56 0,53 3,47 31,02 0,00 3,02 0,51 4,00 28,51 0,00 2,40 3,96 26,66 | 2,03 0,81 2,47 0,13
Fe,O3 — 3,70 2,08 — — — — 41,70 — — — 40,06 — — — 42,01 | 13,59
FeO 1,21 23,85 8,87 0,80 26,68 9,47 16,09 38,68 0,7 25,39 8,69 35,43 0,52 8,16 15,02 | 38,92 | 35,46
(27,18)* (10,28)*

MnO 0,00 0,36 0,33 0,03 0,65 0,39 0,97 0,58 0,02 0,68 0,42 0,62 0,02 0,75 1,25 1,08 2,13
MgO 0,16 31,55 13,82 0,06 35,50 14,41 25,55 2,39 0,08 33,98 14,97 3,19 0,03 15,20 | 25,68 | 0,95 1,45
CaO 12,66 0,91 20,11 13,01 0,18 19,49 1,37 0,02 10,93 0,19 19,56 0,09 8,51 20,07 1,43 0,00 0,00
Na,O 3,58 0,26 0,65 3,50 0,00 0,27 0,01 0,04 4,85 0,10 0,18 0,00 5,97 0,33 0,07 0,12 0,00
K,O 0,79 0,18 0,32 0,64 0,00 0,01 0,00 0,00 0,56 0,00 0,01 0,00 0,88 0,0 0,00 0,00 0,00
P,0s 0,07 0,18 0,10 — — — — — — — — — — — — — —
Cr,03 — — — 0,03 0,01 0,06 0,00 0,16 — 0,01 0,02 0,13 — 0,07 0,05 0,02 0,07
H,O — — 0,05 — — — — — — — — — — — — — —
H,0' 0,72 0,05 0,43 — — — — — — — — — — — — — —
xz 100,31%** 99,42%* 100,05** 101,57 100,97 98,53 98,82 99,79 99,81 99,07 98,62 95,7 99,72 | 98,56 | 98,43 | 97,34 | 97,47
KomuectBo 4 3 3 4 2 7 2 4 11 3 5 4 16 5 10 6 2
AHAJIN30B

f — 329 30,2 — 30,2 27,8 27,3 90,2 — 30,0 25,5 86,3 — 24,8 26,2 95,9 93,6
An (Wo) 63,0 32,9 (42,2) 64,9 30,2 (41,3) 2,7) 90,2 53,7 30,0 (41,2) 86,3 41,8 | AL | (2,9 95,9 —
Ab (En) 32,2 — (40,4) 31,4 — (42,4) (70,7) — 43,0 — (43,8) — 53,0 | (43,9) | (71,6) — —
Or (Fs) 4.8 — (17,4) 3,7 — (16,3) (26,6) — 3,3 — (15,0) — 5,2 (14,4) | (25,5) — —
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Tabauya 3 (npodoiicerue)

Oxcup Tpaxumanut Bi, Cpx-IBYIOJICBOITATOBbIN TPAXHPUOZALUT Bi, Pl-Tpaxupuomanut
Pl ol Opx Cpx Pl Fsp; Fspy; Cpx Bi Ti-Mt Iim Bi Ti-Mt

Si0, 57,15 58,32 54,87 49,93 60,36 64,01 65,29 51,16 35,28 0,00 0,05 36,44 0,04
TiO, 0,0 0,04 0,30 1,08 0,06 0,10 0,08 0,36 6,01 10,33 50,20 5,62 8,06
Al,0; 26,22 25,49 0,94 3,37 23,80 21,30 18,98 1,03 12,81 0,48 — 13,55 1,59
Fe;O3 — — — — — — — — — 47,79 0,05 — 52,11
FeO 1,51 0,50 16,19 10,09 0,40 0,36 0,34 7,17 15,95 37,10 40,65 13,31 34,36
MnO 0,00 He o6H. 1,30 0,99 0,02 0,01 0,02 1,07 0,76 2,80 3,28 0,30 1,50
MgO 0,28 He o6H. 25,68 14,80 0,01 0,01 0,00 14,63 12,95 0,27 0,41 14,58 1,79
CaO 7,58 7,58 1,40 19,13 5,81 2,65 0,60 20,64 0,04 0,00 0,00 0,00 0,00
Na,O 6,07 6,91 0,05 0,05 7,58 8,59 5,61 0,44 0,83 0,02 0,11 0,74 0,02
K,O 1,38 0,89 0,01 0,01 1,08 2,41 8,02 0,01 8,64 0,00 0,00 9,72 0,00
P05 0,00 — — 0,07 — — — — — — — — —_
Cr,0; — — — — — — — 0,04 0,01 0,02 0,02 0,02 0,01
H,O 0,00 — — — _ _ — — _ _ _ _ —
H0' — — — — _ — — — 3,95 — — 3,96 —
) 100,19** 99,73 100,75 99,97 99.12 99,43 98,94 96,55 97,23 98,80 94,77 98,15 99,48
KomuuectBo 1 11 4 1 ; 2 12 4 6 1 2 14 7
AHAIIM30B
/ — — (27.6) 29.6 _ _ — 24,0 41,9 98,8 98 4 344 91.8
An (Wo) 375 35,9 (2,8) (39,5) 28.0 126 2.9 (43,5) — — — — —
Ab (En) 54,4 59,1 (70.3) (42,6) 65.8 73.7 49,9 (42,9) — — — — —
Or (Fs) 8,1 5,0 (26,9) 17,9 62 137 472 (13,6) — — — — —

* Obwee conepsxanue Fe B Buge FeO.

* Cocras MOHOMHHCpaHLHOﬁ HpO6LI OIPEACICH XUMHUYECCKUM CHUIIMKATHBIM aHAIN30M, OCTAJIbHBIX BKPAIJICHHUKOB — Ha MUKPO30HIEC.
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OKJIa30M, KJIWHO M OPTONHPOKCEHOM, THTAaHOMAarHeTUTOM, a B IIOpOJax C
conepxannem Si0,<60% Hepeako NpUCyTCcTBYyeT oJMBHH. Cpeau HIOMOHH-
TOB W JIATUTOB HAapSAy C yYMEPEHHO M OOMJIBHO MOP(PUPOBEHIMU Pa3HOCTIMHU
(mpuYyeM OIOMIOHUTHI HEPEAKO KPyHMHONOP(HUPOBBIE) MPHUCYTCTBYIOT U cybadu-
poBble, coaepxamue He Oonee 5—7% QeHokpucTaIOB. XUMHUYECKUH COCTaB
CXOIHBIX IO COJEp)KaHUI0O KpeMHe3eMa NOop(QHUPOBBHIX U CcyO0adHUpOBHIX JaB
MPAaKTUYECKH HIACHTHYECH. TpaxumanuTel M TPaxXUPUOJAIUTBl — MeEJIKOmopdu-
poBbIe, Hepenko cybadupoBBIE MOPOABI C TUTAHOMArHEeTHT-OMOTHT-TIIArHOKIIA-
30BBIMH, THUTAHOMAarHeTHT-KJIMHONUPOKCEH-OMOTUT-IJIATHOKIA30BBIMH  HUIH
JIBYIIOJIEBOLIIIATOBBIMU (IIOCIEJHUE XapaKTEPHBI TOJBKO [JIs TPaxXHpHOJAIM-
TOB) IlapareHe3ncaMM BKpalJIeHHHKOB. Horma B mopojax psga JaTur —
TPaXUpPHOAAUT HApANY C TUTAHOMArHeTUTOM HPUCYTCTBYET HIBMEHHUT, a B
HEKOTOPBIX Tpaxuopuoganurax u am¢ubdon. MuHepaidbHBIE MapareHEe3UCH
BKpPAaIUICHHUKOB B 0OIIEM paBHOBECHBIE, OJHAKO B HEKOTOPHIX IIOMIOHHUTAaX
HaOJMOMAI0TCSl pEaKIMOHHBIE COOTHOWICHHUS MEXAY OpTO- W KIMHOMHpPOKCE-
HOM, a B JABYIIOJEBOIIMATOBBIX TPAaXMPHONAIUTAX — MEXAY IUIATHOKIA30M H
IIEJTOYHBIM MOJIEBBIM IITATOM.

CocTaB BKpAaIUICHHWKOB IIOJEBBIX MLINATOB B JIaBaxX KaJjbAepbl YKcHYaH
U3MEHSETCS OT OMTOBHHTA M Jabpagopa B BBICOKOKAJHEBBIX 0a3anpTax M IIO-
IIOHUTAX JO OJINTOKJa3a, aHOPTOKJIa3a M CaHWAMHA B KBapLEBBIX TPaxMUTax
(tabn. 3). TpoiiHble mojeBbIe MIMATHI JJIs JIaB KaJbJepbl YKCHYaH MEHEE Xa-
paxkTepHBI, 4yeM I JaB benorogoBckoro ByikaHa, a BKpaINICHHUKH IIEJIOY-
HBIX MOJICBBIX INNATOB OTJIWYAIOTCS HECKOJIbKO Oojiee BBICOKMMHU COJepXKa-
HHASMH OpTOKJIa30BOH MOJIEKYJIBl. B KBapieBbIX TpaxuTax B psjae ciydacs
00HapyXHMBAIOTCS pPEAKIMOHHBIC KaWMBl AHOPTOKJA3a W CaHUAMHA BOKPYT
BKpaIUICHHUKOB Iiarnokiaza. OTmedeHsl cialble BapuamuH KEIE3UCTOCTH U
KaJbIHMEBOCTH KIWHONMUPOKCEHA (M3BECTKOBO-IENOYHASI TEHACHUUsS) B pas-
HBIX O KPEMHEKHCIOTHOCTH mopoaax u Huszkoe (<0,5—0,7%) comepxkanme
TiO, B kiamHONMHpOKceHe. OPTONUPOKCEH LIOMIOHWTOB, JIATUTOB M KBapPIEBBIX
JIATUTOB OTBEYAET THIIEPCTEHY M NPAKTUYECKH HE MMEeT BapHalWi IO cocTa-
By (f = 24—28%, Wo = 2,4—3,2%), olHaKO B IIONIOHHUTaX BOKPYT BKpal-
JICHHUKOB OPTONMHUpPOKCEHAa HWHOTJa HaOII0JaloTcsi peaklIUOHHBIE KaWMBl CyO-
kajgpnueBoro asruta (Wo = 18—30%, f = 29—31%), 4Tro cunrTaercs HETH-
MTAYHBIM JUISI TOPOJI MIOMOHNUT-JIATUTOBBIX CEPHUH.

BuoTtuT, OTMEUEHHBII BO BKpPAIUICHHHKAaX TPaxXUPUOJALMTOB, TpPaxuIaIlH-
TOB M KBapIEBBIX JIATUTOB, XapaKTEPU3YETCS YMEPEHHOH JKele3UCTOCTHIO
(f = 33—48%), rnmnozemucrocteio (12,2—13,7% A1,03) u HECKONBKO TO-
BBIIICHHBIM coOJiepkaHueM TuTaHa (mo 5,5—6,0% TiO,), Bce e Oosee HHU3-
KM, 4eM B Oumorturte u3 yaB bemoronmosckoro Bymnkana. Conepxanme TiO, n
A1,0; BO BKpallJICHHUKaX THUTAHOMarHeTHTa MOCTENEHHO YOBIBa€T C POCTOM
KPEMHEKHCIOTHOCTH IOpoA. Bo Bcex TEeMHOIBETHBIX MHHepayiax (OJHUBHUHE,
MIPOKCEHE, TUHTAHOMAarHeTHUTE, WIBMEHHUTE) C yBEIHUYECHUEM HUX XKEJIE3UCTOCTH
Bo3pacraeTr cojepxkanune MnO, oqHaKO OHO HUKOr/a HE JOCTHTAaeT 3HA4YCHHI,
XapakTEepHBIX sl Haubojiee >KeNe3UCThIX MHHEpanloB M3 JaB beioroioBcko-
ro ByJKaHa.

[IpoBeneHHbIE HCCIIEOBAHUS MOKAa3aJIM TECHYIO T'€OJIOTHYECKYIO CBS3b IO-
poa B cepusAx BYJIKaHOB YKcWuaH M benorosoBckuil, Haam4dme OOMIMX METPO-
XUMHYECKHX OCOOEHHOCTEH (MOBBIMICHHAs J>KEJIE3UCTOCTh, TIIMHO3EMHCTOCTD,
IIETOYHOCTh OIPEACICHHOT0 THIa), YTO MO3BOJAET OTIMYATH ATH IOPOJBI OT
J1aB W3BECTKOBO-IIEIOYHOW 0a3aiabT-AalMTOBOM CEpUHM W TpEAIoNaraeT Hx
TeHETHYECKYI0 B3aMMOCBA3aHHOCTh. Halmiomaercs 3akoHOMEpHOE HM3MEHEHHUE
COCTaBOB IOPOJI OT HAaYaJIbHBIX K KOHEYHBIM WieHaMm auddepeHInpoBaHHBIX
PANOB, CONpPSDKEHHOE C M3MEHCHHEM IapareHe3nca MHHEpPaJOB-BKpaIUICHHH-
KOB M COCTaBOB IOJIEBBIX IINATOB, MarHeTHWTa, MUpOKceHa. Bce 3TW maHHBIE

MOTr'yT OBITH OOBSICHEHBI B paMKax Ipollecca KpHUCTaJIM3alMoHHON audde-
peHIHALHH.
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MOJIEJIb TIPOLIECCA KPUCTAJUIM3ALIMOHHOW JU®OEPEHIIAALINN
PACIIJIABOB.

Jnsa pacyeroB Opanu mapy HOpOJX ONpPENEICHHON cepuH, COOTBETCTBYIO-
IUX 110 COCTaBy MAaTepHMHCKOMY (MCXOIHOMY) M JO4YepHEMY (NPOU3BOJHOMY)
pacimuiaBaM, a TakKXXe€ COCTaBbl MHHEpaloB-BKPAINICHHUKOB MCXOJIHOW MOpo-
abl. Beruncnenus nposoaunu Ha OBM «EC-1010» no nporpamme «Munepan»
(aBTop A. WM. Ilankman T'EOXMW AH CCCP). Pacuer mnpencraBisin coOoi
nmouck (1o MeTony HAaMMEHBIIMX KBAJApPaTOB) HPOMOPIUNA MEXIY KpHUCTAJIIH-
3yIOIIMMHUCS MHHEpalaMu-BKpaIUICHHHKAMH W JO4YepHUM pacimiaBoM (F),
KOTOPBIE SIBJISIIOTCSI PEIIEHUEM CUCTEMBI U3 AEBITU yPaBHEHUN, ONMCHIBAIOIINX

%o

100

Puc. 3. Mopenb (pakiuoHHON 50 I —

KpUCTAJUIN3aI UK pacIiaBoB —— I — —1_—

BynK. benoronosckuit (4, C) u 11— — b PR
Vkcuvas (B) - ‘ ! | ! J - —

A, C: a — TpaxuaHje3noa- - - I 1-"=1 -
34T —  TpaXxuaHAe3uT, O — I —
TpaxuaHJIe3UT — KBapueBbit 20 — | — || | | —
Tpaxur, & —  KBapIeBBIi  Tpa- 7 7
XUT — TPaXWpHONUT, 2 — Tpa- |
XUPHOIUT - KOMEHJIHT, 0 - o
TpaxXuaHJe3u0aIbT — TPaxuT A
JIBYIIOJNEBOIINATOBEIH, e —  Tpa-
XUaHAe3nba3anbT —  TPAxXHT  OHO- o,
TUTOBBIH; bK: — a — JATHT — m'fo u ] §
KBapUeBH  JIATHT, 6 —  KBaple- .
BBl JATUT — TpaxXuJaluT, 6 — g
TpaxXUIaHuT — TPaXUPHONAIIUT.

!/ — pacumaB (WTpUX —  BeIH- 60
YMHa ~ MaKCHMalbHOH  OMMOKH  OI- 4 - T I
pemenenus jpoma  ¢a3z), 2 — Ka- 50 —
JIMEBBIM  TMOJIEBOM  ImmaT, J3— IUIa-
THOKJIa3, 4 — KIIMHOITIPOKCEH, 1
5 — TuTaHOMarHeTur, 6 — Op- 40
TOIHPOKCEH, 7 — OIMBUH

204 —

O0amanc macc (mo ocHOBHBIM KoMmmoHeHTaM: Si0,, TiO,, A1,0;3, u 1. 1.) MeXay
HNCXOJHBIM pAacIUIaBOM M COBOKYIHOCTBIO JOYepHEH NOpOABl C MHUHEpalaMH-
BKpaIUICHHUKAaMH MaTEpHHCKOW mopoxasl. KpuTepusMu DOCTOBEPHOCTH MIpPOBE-
JICHHBIX PAacueTOB SBJISIOTCS ITOJIOXKWTEJIbHBIE 3HAYCHHUS BEIWYUH IPONOPLUH
MHHEpPaJIoB, CyMMa WICHOB npomopunu, paBHas 100%, HU3kHe omuOKH ompe-
neneHuss noiad  Ga3 M BeIWUYMHA (CyMMa KBaJgpaTOB pa3zHOCTEH MeEXAy
BBIYMCIEHHBIM M peaJlbHO HAOII0JaeMbIM COCTAaBOM HCXOJHON MOPOJIHI,
otH.%). Ilpu BemmumHe YR°<l pacueT mHpu3HAEeTCA JOCTOBEPHBIM. Ilpu
YR*>] TONy4eHHOE COOTHONIEHHE HE COOTBETCTBYET MOJENH KPHUCTAJIIN3a-
uroHHOW mauddepenumanuu. s NMpoBepKkH Momenu xoxa (ppakuumoHUpOBaHUS
Mexay auddepeHnmaTamMu MBI NPOBOJMIJIM IPOBEPOYHBIE pACUETBl MHHYS
OAMH WM ABa 4WieHa psga. Ha puc. | cxemaTwmueckw MOKa3aHbBl pE3yJIbTATHI
pacdeToB, COOTBETCTBYIOIINE M HECOOTBETCTBYIOIIME paccMaTpHUBaeMOil Mo-
nenu. B Tabn. 4 mpuBeneHbl OCHOBHBIC BapHaHTHl PAacUeTOB, IS KOTOPBIX
CpeJHEKBaJpaTHUYHbIE OTKJIOHEHHS MUHHMalbHbB. CooTHomeHue (a3 B Xone
KPHUCTAJIN3AlMKN PAacCIlJIaBOB COTJACHO ITOCTPOCHHOW MOJENH IIPEACTaBICHO
Ha puc, 3. PaccMoTpuM moApOOHO MOJNyYEHHBIE JaHHBIE MO OTICIBHBIM Ce-
pHUsIM.
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Pacuer nponecca KpHCTaUTH3AHOHHON U depeHIanuy By IKaHHIEeCKUX CepHil ByIkaHOB benoronosckuii n Ykcudan

Tabauya 4

Jlomn munepanoB, Mmac.%

Hess3ku pacuera

abcomoTHas
HWcxonuslii paciias Koneunslii pacras F, mac.% ol Cpx Amf Ti-Mt Opx Pl Fsp SR% otn.% omnpé(?{i;(;rg?je;[e- %adc)gz
a3, otH.%
Bynx. Benozonosckuii
Ilenounoii omm- Tpaxuanae3ubazanbT 60,57 — 12,71 12,18 3,82 — 8,8 — 1,58 2,58—3,19 98,07
BUHOBBIIT 0a- 69,65 2,16 12,05 — 6,29 — 8,06 — 2,06 2,94—3,13 98,21
st * 60,82 — 1417 | 16,02 3.0 — 2,55 6.6 — 148 | 283356 | 98,13
Tpaxuanpaesur * 247 7,2 7,12 — 9,18 — 40,27 — 6,13 49—54 89,1
Tpaxuanae3uba- To xe 41,76 3,07 6,07 — 4,1 — 44,06 _ 0,66 1,56—1,77 99,06
3AJIET Tpaxuanae3ur 55,83 [—0,13 6,87 — 3,92 _ 31,43 — 1,82 2,59—2,94 98,93
TpaxuT IBYIOJIEBOIIIATOBBII 40,3 _ 11,15 — 6,03 2,92 39,97 — 0,43 1,26—1,47 (100,3
Tpaxut JBYIOJIEBOLINATOBBINA * —5.9 33,43 — — 8,13 56,00 71,49 — 3,0 3,24—3,78 96,3
Tpaxut GHOTUTOBBII 33,73 _ 10,73 _ 6,81 2,62 45,45 — 0,56 1,39—1,62 99,3
Tpaxuanpaesur * To xe 86,9 _ 11,08 — 5,61 —1,35 —0,72 — 2,03 2,64—3,19 [101,5
Tpaxut OHOTUTOBBII * 69,3 _ 8,5 _ 6,63 0,44 16,12 — 2,47 2,84—3,34 [100,1
TpaxuT IBYIOJIEBOIIIATOBBII 95,7 _ 10,07 _ 4,48 —1,38 —5,52 — 1,98 2,71—3,16 [103,3
Tpaxut JBYIOJICBOLINATOBBINA * 79,3 _ 4,13 17,2 1,07 —2,15 2,0 — 0,064 1,73—2,35 [101,4
KBapreBblii Tpaxut 74,9 — 9,5 — 5,34 — 10,95 — 0,71 1,39—1,58 [100,7
Tpaxuanaesur * Tpaxupuonut 33,0 — 11,05 — 7,78 — 17,44 30,05 0,5 1,19—1,51 99,73
To xe 33,5 — 9,98 — 7,68 1,03 19,41 27,85 0,47 1,32—1,68 99,6
Komenaur 34,5 _ 9,98 — 7,43 1,07 21,01 259 0,53 1,43—1,79 99,9
33,7 — 11,1 — 7,54 — 18,88 28,8 0,57 1,28—1,6 100,0
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Tabnuya 4 (oxonuanue)

Jlonu MuHepanos, Mmac.% Hesssku pacuera
Hcxomuslii paciuias Koneunslii pacrnas F, mac.% abcomoTHas
ol Cpx Amf Ti-Mt Opx Pl Fsp YR, otH.% omnpé(li;;;(;rg;e;[e- %;3%2
(a3, otH.%
Byax. Benozonosckuii
Ksapressrii Tpa- Tpaxupuosut * 31,04 — 3,15 — 3,46 — — 62,35 0,84 1,37—1,74 100,00
XHT 33,53 — 2,69 — 3,43 — 3,96 56,2 0,79 1,48—1,88 99, 82
Tpaxut gBymose- KBapreBblii Tpaxut 94,08 —_ 3,42 —_ 0,19 —_ —1,95 3,81 2,46 2,84—3,33 99,55
BOLIINATOBBIN *
Tpaxur 6uoTH- To xe 92,37 — 1,74. — —0,54 — —25,14 31,84 0,96 1,77—2,08 100,26
TOBBIN *
Tpaxupuosut * Komengut 99,42 — — _ — — — 2,13 0,34 0,75—0,79 101,55
Bynxk. VYxcuuan
BricokokanueBbrit IlomonuT 46,47 3,61 15,8 — 3,08 — 30,84 — 2,22 3,06—3,37 99,8
6a3aIb6T Jlatur 34,27 — 17,58 — 4,76 6,19 36,43 — 1,4 2,34—2,65 99,2
[Homonut 81,23 1,87 5,7 — 2,21 — 8,21 — 0,92 1,91—2,07 99,21
» 79,95 — 6,01 — 2,48 2,02 8,63 — 1,08 2,05—2,24 99,07
78,38 1,19 5,29 6,02 _ — 7,58 — 1,77 2,65—3,37 98,47
Jlatut KBapueBslii 1atuT 73,42 2,28 2,04 — 3,17 _ 18,17 — 0,37 1,13—1,31 99,08
73,98 — 4,32 — 3,63 — 16,99 — 0,79 1,47—1,71 98,88
Tpaxugauut 65,96 1,03 6,99 — 4,49 — 20,71 — 0,34 1,05—1,25 99,17
66,23 — 8,01 — 4,7 — 20,16 — 0,42 1,05—1,25 99,09
KBapueBslii 1atuT To xe 88,2 —_ 5,05 —_ 1,44 —_ 5,53 —_ 0,55 1,19—1,36 100,02
Tpaxugauut » 90,28 — — — 1,42 — 8,22 — 0,33 0,83—0,92 99,92
91,81 — — — 1,39 — 10,93 —4,16 0,32 0,89—0,99 99,96
85,05 — 0,83 — 1,49 — 7,14 5,65 0,29 0,94—1,11 100,17

*B pacyueTe UCIIOJIL30BaH COCTaB OCHOBHOW MacChl TIOPOABL, NIt OCTAIBHBIX — BAJTOBOM.

519




bazanom-xomenoumosasn cepua nas eyax. benozonoeckui. HHTEpecHBIM
U HEOXXHJAHHBIM pE3yIbTaTOM PacyeTOB OKa3aloch TO, YTO Hamboyiee OCHOB-
HOW YJIEH CEpUM — IIEITOYHON ONMBHHOBBINH 0a3aibT HE yJNaJlOCh CBSA3aTh IPO-
LIECCOM KPHUCTAUIM3aLUOHHON nuddepeHnnanum ¢ ApyruMHd HOPOJAMH BYIIK.
BenoronoBckuii. Pacuersl mpoBoammmch Kak IO BajJOBOMY COCTaBy MOpPOJ,
Tak W 1O OCHOBHOM Macce mienoyHoro OazanpTa (BapuaHT INPHUBEACH B
Tabs.4), OIHAKO BCE BAapHaHTHl JAalOT CYMMY CpPEIHEKBAaIAPaTUYHBIX OTKJIOHE-
HUW, 3HAYUTEJHHO MPEBBIIAIONIYI0 €AWHUIY WIM OTPHIATEIbHBIE K03 duin-
€HTBl TNpW MHUHepalbHBIX (azax. CorysiacHo MoOJAeNM HCXOXHAash Marma pac-
CMaTpUBaeMoOl CepUHM 1O COCTaBy COOTBETCTBOBaja TpaxHaHAe3n0a3anbTy.
DBONIONMS 3TOr0 paciijlaBa OCYLIECTBISJIACh IO JABYM HampaBieHusM. OngHoO
13 HUX TNPHUBEIO K 0Opa3OBaHHMIO KOMEHAMTOB, a JIPYyrod THH (QpaKIUOHHPO-
BaHUSI— TPaXHUTOB.

DBoNIONMs pacijaBa MO0 «KOMEHIMTOBOMY HAaIpaBJICHUIO» BKIIOYACT P
nuddepennuaros: TpaxmanneznbazaabT — TpPaxHaHAE3UT — KBApLEBHI Tpa-
XUT—TPaXUPUOJIUT— KOMEHIHUT. [JaBHBIM MHUHEpaJIOM KyMyjlyca Ha mep-
BOoM »drane auddepeHumanuu spisercs Iarnokiaas (>80%), kpome Hero
(pakUMOHHPYET OJIMBHH, THTAaHOMarHeTUT M AaBrUT. Pacuer ciexyiomiero
mara, 10 KBapleBOrO TPaxWTa, MOKa3bIBAaeT, YTO KOJHMYECTBO IIJIATMOKIa3a B
KyMyJlyce pe3Ko IaJaeT, Mcue3aeT OJMBHH W BO3pacTaeT NOJs THTaHOMarHe-
TiTa U aBruta (puc. 3). @paknuOHHpPOBAHUE dTUX MHHEPAIbHBIX (a3 MPHUBO-
AT K IIOBBIMICHWIO KOHLEHTPAlMH KpPEMHE3eMa B OCTAaTOYHBIX paclulaBax
(yBennumBaeTcs cojep)kaHMe HOPMATHBHOTO KBapua B mopojax). Hauumnas c
JTama KBapUEeBBIH TPAaXWT — TPaXUPHOIUT, BO (PaKIHMOHMPOBAHMH NPUHHU-
MaeT ydacTHe KaJIMEeBBIM IOJIEBOW IIMaT, NMPHYEM OH cpa3y 3aHMMaeT Beay-
IIyI0 poib B cocTaBe Kymyinyca. Jlons miarmokiasa HpoJOKAET CHHXKATHCS,
pPE3KO yMEHbIIaeTcsl AOJIsI aBTUTa. OJBOJIONUSA paciulaBa II0 «TPaXUTOBOMY
HampaBJICHUIO» [aeT CIEAYIOMHH psA: TpaxuaHae3nba3zanbT — IBYIOJEBO-
IIIATOBBIM TPaxUT — OWMOTHUTOBBIM TpaxuT. CoOTHOLIEHME BHIMagalomux ¢as
1pu 00pa30BaHMM TPAXUTOB NMPAKTHUYECKH HACHTHYHO — BeAyllas pojib B Ky-
MyJIyce NMpUHAJICKUT IUIaTHOKIa3y MPU YYacTHH JBYX NMHUPOKCEHOB M MarHe-
tuTa. Jl0oNsg KIMHONMMUPOKCEHA B KPHUCTAJUIMYECKOM OCaJKe IMPEBHINIAET KOJIHYe-
CTBO opTomnupokceHa. [loBwimenne kodp¢UIMEeHTa armauTHOCTH B OCHOBHBIX
Maccax HEKOTOPBIX TPAaXHTOB JO EIWHHIBI (pHuC. 4), MO-BUAMMOMY, CBSI3aHO
¢ KpuUCTaJUIM3alMed aHOpTOKJIa3a. MHTEpeCHO OTMETHTh, YTO KOTAa IpU pac-
YeTe MCIOJIB30BAIM COCTaBbl OCHOBHBIX Macc, a HE BaJIOBOM COCTaB TPaxXHTOB,,
HE yJaJioCh MOJIYYHUTh PEIICHHsI ypaBHEHHUs OanaHca Macc, yJOBIETBOpSIONIEE
MOJIeJIN KpHCTalinn3anuoHHol auddepenumanuu (tabn. 4). DTO CBHIETENb-
CTBYET O TOM, 4YTO YCJIOBUS (ppaKkIMOHWPOBAHUS B TIYOMHHOM HPOMEXKYTOY-
HOM oOvare 3HAa4YUTEJIbHO OTJIHYAINCH OT MapaMeTpoOB KPHUCTAJIM3aIMH pac-
IIJIaBOB HA MOBEPXHOCTH. Mcmonp30BaHHE BMECTO BaJlOBOI'O COCTaBa IOPOJBI
COCTaBOB OCHOBHBIX MacC ¢ (hOpMaibHOH CTOPOHBI TEXHHKH PACUETOB JIOJKHO
JlaBaTh pa3IMYHBIC PE3YyJbTaThl, TAK KaK COOTHOLIEHHE TBEpABIX (a3 B HOpO-
Jie B 00IIeM CIIydyaifHO M HEe OTpa)kaeT TaKoBOE NpH (PpaKkIMOHUPOBAHUU.

['maBHBIM OTIMYMEM «TPAaXHTOBOTO» (PAKIMOHUPOBAHUS OT «KOMEHIUTO-
BOTO» SIBJISIETCS NMPUCYTCTBHE B COCTaBe KyMmyllyca B IIEpBOM cllydae OpTO-
MpOKCEHa, a Npu (OPMHUPOBAHMM KOMEHIHUTOBOW cepuu onuBUHA (puc. 3).
Kpome Toro, B TpaxutoBod nuHUU nuddepeHnuanuu B COCTaBE KyMYJIUPYIO-
mux (a3 BBIOIE OIS aBTUTa M MarHeTHUTa W HIKE — IUIaruokiaza. @pakmuo-
HHUpOBaHHE OPTONMHPOKCEHA B TPAXHUTOBOW CEPUM NPHUBOJUT K FEHEPAIMH OCTa-
TOYHBIX XUIKOCTEH C MEHBIIMMHU KOHIEHTPAIMSIMHU KpEeMHeE3eMa II0 CpaBHe-
HHUIO C KOMEHIUTOBOU cepueil.

Hlowonum-namumosas cepus nae eyakana Ykcuuan. Haunboaee OCHOBHBI-
MH [OpOJaMH, paclojaralliuMucs B Hadane auddepeHIUpoBaHHOTO psaa
JaB KaJbJepbl YKCHYaH, SIBISIOTCS BBICOKOKAJIMEBBIM 0a3aibT M cyOrienou-
HOW aHAe3UT-0a3aysbT (IOMWOHMUT). [IOMBITKH «CBA3aTh» 3TH MOPOABI IPYT C
JIPpYroM W C JIaTUTOM HIpPHU TOMOIIM IIpollecca KPHUCTAIM3AIUOHHONH nudde-
peHIMANWKM OKa3ajduch HeymadHbIMHU. JJIsI DaHHBIX TEPEeXO0J0B CHCTEMa JH-
HEWHBIX ypaBHEHHH OallaHCca Macc IO MaKpOKOMIIOHEHTaM HEYCTOWYMBa; He-
KOTOpbI€ BapHaHTHl pacyeTa AaloT OTpHUIATeNbHble KOdPOHUIMEHTH nus ¢as;
CpeJHEKBAJIpaTHYHBIC OTKJIOHEHHUS APYTUX BapHaHTOB OOJNbIIE €JHHHIIBI
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Puc. 4. 3menenne Benu4uHbl KOd(Q(HIMEHTa arTauTHOCTH B XOJE€ JBOIIOIMH PACIUIaBOB
a — TPaxXHUTOBas cepusi, 6 — KOMEHAUTOBAsI @ — JATUTOBAs, ¢ — INEJII0YHO-0a3aIbTOBAs Ce-
pus o-Ba CB. EneHsl.

1 — rtpaxuanae3nbazanpT, 2 — TpaxuaHJE3UT, 3 — JBYIOJCBOIUIATOBBI TpaxuT, 4 — OHO-
TUTOBBIM TpaxuT, 5, 6 — OCHOBHas Macca TpaxXuUToB, / — KBapuUeBbli Tpaxur, 8§ — pPHOIMHT,
9 — KOMEHJHUT, /() — TpaXupuoaauurt, / / — tpaxudoHonuT, Pl — conepkaHue Miarnokiasa

B KyMYyJIyce, OTH. eJl. (CM. TEeKCT)

(tabn. 4). Heynmaua B pacuerax, Tak ke Kak W JUI HLICIOYHBIX 0a3aibTOB
Bynk. bemoronxoBckuii, cBsizaHa C HEOOXOAMMOCTHIO (PAKIHMOHUPOBAHUS
¢dbenpaAmIaTONAOB IS Iepexojia TeMmIeparypHoro Oapbepa B ciydae audde-
peHunmanuu HedenuH HOPMAaTHUBHBIX pacimuiaBoB. Hamm mnerporpaduueckue
HCCIIEIOBAHMS IOKA3aliM, YTO TaKHe MHHEpPalbl HE KPHUCTAJIU3YIOTCS B IIOPO-
Jlax IIOMIOHUT-JATHTOBOW cepuu. MopaesupoBaHHE ITO3BOJSIET IMPEANoararh,
YTO pa3BUTHE BYJIKAHUYECKOH CHCTEMbl YKCHYaH OIPEACNsAIOCh BHEIPECHHEM
TpEeX CaMOCTOSATEIBHBIX, HE CBSI3aHHBIX MEXIY cO0OH ImpomeccamMu KpHUCTal-
nru3anuoHHON nuddepeHMany THIOB paciulaBoB. B To ke BpeMs IMoOJydeH-
HblE JJAHHBIC JaJ¥ BO3MOXHOCTHh PAaCIIOJNOXUTHh OCTalbHBIC MOPOJBI B €AWHBIN

pAal JAaTUT — KBapHeBLIﬁ JJATUT — TPpAXHUAAUHUT — TPAXUPUOAALHUT. Y,uanocs
MNOJIYy4YUuTh XOpoumee COBIMAaACHUC B 3HAYUYCHUAX Z[OJ'IGI7[ OTCa’XHUBAKOIIHUXCA (1)33
OTUX HNEPEXOAOB C HNPOBCPOYHBIM paCUCTOM IO piaAAYy JAaTUT — TpaxXuAalUuT

(tabn. 4). Ha paHHMX 3Tamax KpUCTAJJIM3aIMU JIATUTOBOW Marmbl TJIAaBHBIM
MHHepajsoM Kymynyca (>70%) sBusiacs Tularuokia3, a Jojis aBruTa W TH-
TaHOMarHeTura Obl1a HeBenwka. Ha cragum QopmMupoBaHus TpaxuaanuTa
JOond IUIaTMOKJAa3a YMEHBIIAeTCS U BO3pacTaeT KOJHMYECTBO aBrura. Takue
COOTHOIIEHUSI CXOJHBI C mpomopuusiMu ¢da3 Ipu oO0pa30BaHMU KBapIEBOTO
TpaxuTa cepud ByIK. bernoronosckuii. B xone panbHeilmed 3BOIIONUH COAEP-
JKaHUe IUIarMoKJja3a B KyMyJlyce CHOBa BO3pacTaeT. B oTnudme OT «KOMEH-
JIUTOBOTO» TpEeHJa KPHUCTAJNIW3aNMs JIaTUTOBOW CepHM 3aKaHUYMBaercs Oe3
y4acTHsi KajJWUEBOTO IIOJIEBOTO IINAaTa, 4TO, BUJWMO, OOBSCHSETCS MEHBIICH
nruddepeHIupPOBaHHOCTHIO PACIUIABOB BYJIK. Y KCHYaH.

OBCYXJEHUE PE3YJIbTATOB

IIpoBeneHHbIE pacueThl MO3BOIMUIM HOCTPOUTH KOIMYECTBEHHBIE MOJEIH
o0pa3oBaHHs OOJIBIIMHCTBA MOPOJ CEpHUH (3a MUCKIIOYEHHEM Haubojiee OCHOB-
HBIX) B Hpolecce KpUCTANUIM3ANUOHHONH auddepeHnnanuu IBYX paclliaBOB.
WexonueiM 111 1aB BYJNK. benmoromoBckui sIBHIICS TpaxuaHIe3n0a3aibTOBBIHM

paciuiaB, a AJid JaB BYIIK. VKcn4yaH — JaTUTOBBIM. HadanbHEIE YIICHEI HI/I(i)-
(l)epeHHI/IpOBaHHBIX psAaAOB — IICIIOYHON OJIMBHHOBEII 6a3aJ'II)T, MIOIIOHMUT, BBI-
COKOKAaJIMEBBIH 0a3albT — OKa3alKMCh HECBSI3aHHLEIMU C OCTaJIbHBIMU nmoponaa-

MU Mponeccamu (bpaKHI/IOHI/IpOBaHI/IFI. OHHOBpeMGHHOG Pa3BUTHUC B UCCICHO-
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Puc. 5. lnarpamma Lc — En — Q ¢ TpeHIaMHu cepuit

a — TPaxuToBas, 6 — KOMEHJHTOBAs, 6 — JIATUTOBAas, ¢— IpaHUIbBl (a30BBIX Imomed. I—
neperexTudeckas Touka Lc — Fo — En, 11 — sBrektHyeckas Touka Q — Sn — En
1 — tpaxuanpge3ubas3anbT, 2 — ABYIOJIEBOIINATOBEI TPAXUT, 3 — OHOTHTOBBIA TPAXHT, 4 —*
TpaxuaHJe3uT, 5 — KBapLEBbI TPaXUT, 6 — TPAXUPUOIUT, 7 — KOMEHAUT, ['— JaTuT,
2'— KBapueBblii 1aTtuT, 3'— Tpaxupanur, 4'— puomanuT

BaHHOM palioHE, KPOME TOro, IOPOJ HM3BECTKOBO-IIEIOYHOW 0a3aybT-JalHTO-
BOW CEepHM IO3BOJISIET CAENaTh BBIBOJ, 4TO NpH (opMHUpOBaHHMHM BYyIK. bemo-
FOJIOBCKUH ¥ VYKCHYaH CYyIIECTBOBAJN psJ H30JUPOBAHHBIX APYyr OT Apyra,
JOJATOXKUBYIIUX MAarMaTHYE€CKHX O4YaroB, B KOTOPBIX OCYIIECTBISJIACH 3BOJNIO-
LM Pa3JIUYHBIX TUIIOB MarM.

[lepeiineM K paccMOTPEHHIO BO3MOXXHBIX HPUYHH, OOYCIOBUBIIHX pas3ild-
Yusl MyTeH 3BOJIIOIUH HMCCIEJOBAHHBIX CEpUH (TpaxMTOBAas WU KOMEHAMTOBAS —
ByJIK. bemoronoBckuii m matutoBas — BYJK. YKCHU4aH). VM3MeHeHHE COCTaBOB
pacIIaBOB MOXHO HAIJSAJHO ONHUcAaTh B mpeaenax terpasapa Lc—Q0—An—
Fo. B sToll cuctemMe HaxXOAATCA MOJIS TIABHBIX MHHEPAJIOB, Y4acTBYIOIIHX BO
(pakUMOHUPOBAHWM, W MO XMMHYECKOMY COCTaBy OHa OJM3Ka K HCCIEIOBaH-
HBIM H3BECTKOBO-IEI0YHBIM MarMaMm. Kpome Toro, Ttakoe paccMoTpeHHUE IO-
3BOJISIET KAaUECTBEHHO CPAaBHUTh INPUPOAHBIE JaHHbIE C HKCIEPUMEHTAIbHBIMHU
uccienoBaHUsIMH (a30BBIX paBHOBECHH B JHaHHOM cucteme. Hambornee wmHTE-
pecHass KapTHHa IOJIydaeTcs NpU PAacCCMOTPEHUU OJHOM M3 CTOPOH TETpaj’A-
pa — maockoctTd Lc—Q—Fo. DTo 00BsAcCHAETCS TeM OOCTOSTENbCTBOM, YTO
MIJardoKiIa3 W MarHeTUT SBISIOTCS INOCTOSHHO INPUCYTCTBYIOIIMMHU (da3zamMu H
MOATOMY HaXOAATCA Kak Obl B HM30BITOYHOM KOJHYECTBE, M, KpOME TOro, 00-
WP KaJIMEeBBIH XapaKTep pacIIaBOB 3acCTaBISET WX TPYINNHUPOBATHCS OIM3KO
K JIEHOUTOBOMY YyIJIy auarpamMMsl. [{is MOCTpOEHUs] MNpOEKUUl TPEeHAOB Ha
TpeyroibHUK Lc—Fo—(Q MBI HCHONB30BaIIM paccuuTaHHble mo Mmetony CIPW
cocraBel mopox (tabm. 1). OOmee KOIMMYESCTBO MNHPOKCEHOBEIX MHHAJIOB
(kpoMe BOJJIACTOHHUTOBOTO) YCIOBHO HpHUHMMainuW 3a HdHcTtaTuT. CymMmy O3H-
CTaTUTOBOTO, KBAapLUEBOI'0 U OPTOKJIA30BOT0 KOMIOHEHTOB npuBogwin xk 100 %,
U TOYKH COCTaBOB HAHOCUIM Ha TPEYrolbHUK Sn—En—Q, KOTOpBIA sABIsSETCA
4acTbI0 AMArpaMMbl ILIaBKOCTH Lc—Fo—Q. Pe3ynbTaThl NOpencTaBieHBl Ha
puc. 5. Ha ngmarpammy TakXXe HaHECEHBl TpaHULBI (a30BBIX IOJIEH B CyXHX
ycaoBusix [22]. U3 puc. 5 BHIHO, YTO NMYTH 3BOJIOIUU HEKOTOPHIX H3YyYEHHBIX
cepuil OTIMYAIOTCS OT 3aKOHOMEPHOCTEM KPUCTANIH3aLUM B CYXOH CHCTEME.
OnHako OHKCHEpPUMEHTAIbHBIE HCCIENOBAaHUS CyxHX cucreM Lc—Q—An—Fo,
Lc—Q—An—Di, Ne—(Q—Di wu mnon pasnenmem ¢aouga (H,O, CO,, F)
[23—28] moxa3anm, 4TO MOBBHIINICHWE AKTHBHOCTH JETYYWX KOMIIOHEHTOB IIpHU-
BOJAMUT, COIJACHO KHUCIOTHO-OCHOBHOMY B3aUMOJEHCTBHIO, K 3HAYUTEIBHOMY
PACHIMPEHUIO MOJIEH KPUCTAJUIN3allMu YHCTAaTUTa U caHuANHaA. CienyeT oTMme-
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TUTb, YTO. IPOCTOE IOBBHIIICHUE AABICHUS NPUBOAUT K TaKOMy e 3QQeKTy,
HO B MeHbIIEH cTeneHu. B pe3ynprare U3 HUCXOAHOTO pacIilaBa TPaXxUaHAE3U-
6a3zanpTOBOrO cocraBa (puc. 5, Touka /) B,CyXHX YCJIOBHUAX OyZeT KpHCTaJ-
JMU30BAThCS OJMBHH, a INPH BHICOKOM MapUHalbHOM [JaBJICHUU JIETYYUX —
opTonmupokceH. MoXHO mIpeamnonaratb, 4YTo TpaxuToBas cepus, auddepeHnna-
M KOTOPOW MPOXOoAMIa C CYHICCTBEHHBIM (PaKIMOHHPOBAHUEM OPTOMHUPO-
kceHa, (opmupoBanace nubo B Oojee TIiIyOMHHBIX NPOMEXKYTOYHBIX oOdarax,
nnbo mpu Ooee BBHICOKOH aKTHBHOCTH JIETyYMX KOMIIOHEHTOB. B aToMm ciyuae
(mpu  pacmupeHMH TOJISI KPHUCTAJIM3alMM DJHCTaTUTAa 3a JHHUIO Sn—En)
OPTONIMPOKCEH CTAaHOBUTCS KOHTPYIHTHO IuIaBseiics ¢a3zoifi m Touka |
(puc. 5) W3 mepeTeKTHYEeCKOW MpeBpamiaercss B 3BTEKTHUeCKyl0o — O/—FEn—
Lc. TpaxurtoBas JNWHHS 3aKaHUYMBAETCS B ATOH Touke ¢ oOpa3oBaHHEM [BY-
MTOJICBOIIIIATOBBIX HMJIM OMOTHTOBBIX TpaxutoB. Toukm 5 u 4 (puc. 5) moryr
TaKXe€ COOTBETCTBOBATh IMOJNOXKCHUIO »JBTekTHUKe Il (Q—FEn—Sn), ecnum
BJIMSHUE JaBJeHUS (IONIAa B JOCTATOYHON CTENEHW pPAaCHIMPHUT II0JIe KBapua
1 KanueBoro moseBoro mmnarta. KoMmenauTtoBas cepus mopoha ByIK. bemoro-
JIOBCKHMH, MNO-BUAMMOMY, (opMupoBasach NpH HHU3KHUX JABJICHUSAX JETYUHX
KOMIIOHEHTOB, B pe3yjbTaTe Ha HAYaJbHBIX dTamnax (pakIUOHHPOBAJT OJHBHH.
Touka 3 (puc. 5), cocTaB KOTOPOH COOTBETCTBYET KBapIEBBIM TpaxHuTam, IO
BCEH BEPOSTHOCTH, OTBEUAET IOJOXEHHIO NepeTekTnueckod Touku I (puc. 5)
B NPUPOJHOW CUCTEME, U B CBSI3U C MHKOHIPYIHTHBIM XapaKTE€pOM ILIABIEHHUS
SHCTATHTAa M CaHUJMHA paciulaB MOXET 3BOJIONMOHUPOBATH B oOjacTh Ooiee
KHUCIIBIX COCTaBOB OO0 3BTeKTHU4Yeckoi toukum Il — (Q—En—Sn) (puc. 5). Ot-
CYTCTBHE OPTONHPOKCEHa M NpeodiajaHue KaJlMeBOro IOJIEBOro IIaTra B pac-
CYNTaHHOH Mojenu (pakUHMOHMUPOBAHMS NPH NEpexojie KBAapLUEBHI TpaxuT —
PHOJHUT CBSI3aHO C PE3KO JICHKOKPATOBBIM XapaKTepOM HaXOoIsALIUXCS B 00Ja-
CTH TepeTeKTHYecKod nuHuM En—Sn pacniaBoB (cogepXaHHE JHCTATHTO-
Boro MmuHaia <5%). Kpucraimsanus KajaueBOro MOJEBOTO MINarTa IPHUBO-
AT K OBIcTpOMY OOENHEHMIO paciulaBa amioMuHHEM. I[IpucyrcTBue B cocrase
KaJIUEeBOTO TIOJIEBOTO MIMaTa aHopTuToBoro mMuuHana (mo 10%, puc. 2) obyc-
noBnuBaer u3MeHenue orTHoumieHust Al/(Na + K) B ocTaToyHbIX pacmiaBax.
Kosdounment armauTHOCTH B KOMEHAWTAX M PUOJNUTAX MOXKET IPEBBICHTDH
equauny. B 1945 1. Boy’H mpemmoXmi MeXaHW3M, OOBSCHSIONUNA IOSIBICHHUE
MEepECHIIEHHBIX IIEI04aMU pPacIIaBOB 3a CUET yNaJeHHS U3 HUX NIaruokiasa
C BBICOKMM COJIEp)XKaHHEM aHOPTHTOBOI'O MHHajla — «IUIaTMOKJIA30BBIH» 3(-
¢exT. HTEpecHO OLEHUTH BIMSHHE JTOI0 MeXaHHW3Ma Ha BeIWYUHY K, B
uccie0BaHHBIX cepusix. Ha ocnoBanmm rpaduka K,,, — 10715 miaaruokiasa B
KyMyJIyC€ MBI PacCMOTPENH pOJIb «IIATMOKIa30BOro» 3¢ dexra B pa3iIHuHBIX
ByJlKaHHYecKux cepusx (puc. 4). U3 puc. 4 BUAHO, 4TO XOTS «IIJIarHOKJIAa30-
BBIH» 3(PEKT W BBHI3BIBACT MOBHINICHHE K03 UIIMEHTAa armauTHOCTH, OIHAKO
B NPHUPOJHBIX YCIOBMIX KPHCTAJIM3alMs IUIaruokKiiaza HE NMPUBOAUT K ¢op-
MHPOBAHUIO armauToBBIX mopoh. Pe3koe moseimenue K,,, U mosBieHue nepe-
CBHIIICHHBIX IIEJI0YaMH COCTaBOB HaONIOMAaeTCs TOJNBKO B TEX CIydasx, KOTaa
BO (DpakIMOHMPOBAHMUH NPHUHUMAET ydacTHE INEJIOYHOM moyieBOW mmar (Tpa-
XUPHUOJUTH, KOMEHIUTH, OCHOBHBIC MAacChl JABYIOJEBOIINATOBEIX M OWOTHTO-
BBIX TpaxuToB). TakuMm 00pa3om, MOSIBIEHHE armauTOBBIX pacIIaBOB OIpele-
Js€TCsl pacCTBOPUMOCTBHIO aHOPTUTOBOTO MMHaJIa B KaJMEBOM IIOJIEBOM MINATe,
KOTOpas 3aBHCHUT, IO-BUAMMOMY, OT aKTUBHOCTH KpEMHE3€Ma B pacIlllaBe
[29].

OCOOEHHOCTBIO JIATHTOBOH CEpHM SBISETCS HHU3KOE COJAEp)KaHWE MarHus,
4YTO, IO BCEH BEPOATHOCTU, NPUBOJUT K HCUE3HOBEHUIO MOJI OPTONHUPOKCEHA
Ha JguarpaMme nnaBkocTw (Q—Fa—Fo, cormacHO 3KCHEPUMEHTANbHBIM JaH-
HeiM [30]. B Takmx cucTremMax moJie KPHCTaJJIM3allMU OJIMBHHA PacCIIUPSETCS
BIJIOTh A0 3BTEKTHYECKHX COCTABOB C KBapueM. DTO MOATBEPKAAETCS COBME-
CTHBIM IIPUCYTCTBHEM OJIMBHHOBBIX BKPAaIUIEeHHUKOB (F040.40) C TpuImMuTOoM
OCHOBHOHM Macchl B KBapIeBBIX JaTUTax. Ha 3akiIounTEeNbHBIX 3Tamax nud-
(depeHIIMANNHU JIATUTOBOW CEpHHM 00pa3yloTcs TPaxUPUOIALMTHI, COCTaB KOTO-
pbIX, OYEBHMAHO, ONHM30K K obmacTu 3BTeKTHKH (Q—Sn—P[l—Fo, npoexuus
KOTOpOM Ha MJIOCKOCTb YNPOUIEHHOU cuctembl Lc—Fo—(Q mnonajaaer B TOY-
Ky 4' (puc. 5).
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Crenyer mOQYepKHYTh, YTO IOSIBICEHHE KaJIWEBOTO IIOJIEBOTO INMaTa TOJb-
KO Ha 3aKIIYUTEIBHBIX CTaJUSIX HE TO3BOJSCT 3TOH (a3e ydacTBOBaTh BO
(paKIMOHUPOBAHUN W TPHUBECTH K BO3HHKHOBCHHWIO armaWTOBHIX PAacILIaBOB.
Cuctema Lc—Q—Fo, Ha OCHOBaHHUU KOTOPOW MPOBEAEHO PACCMOTPEHHE HU3Y-
YEHHBIX BYJIKaHHYCCKHX cepuid KamuaTku, He oOTpakaeT BCEX CI0XKHOCTEH
MHOTOKOMITOHCHTHBIX MPUPOJHBIX paciiaBoB. OqHAaKO MPUHIUITHAIBHEIE OCO-
O6eHHOCTH UX IH(PEepeHInANN MOXHO YJOBJIETBOPUTEIBHO OOBSICHHUTH, pac-
CMaTpUBas KPHUCTALUIM3ANHUIO B paMKaX 3TOW AUarpaMMbl C YYE€TOM BapHalmi
¢GaouaHOrO pexnMa, OOIIero AaBJICHHUS, CTENEHH PAaBHOBECHOCTH IPOIECCOB,
MPOTEKAIOIMUX B Pa3HOTIIYOMHHBIX TPOMEXKYTOYHBIX OYarax.

Panee mamu Oblma paccumTaHa MoOAeHb AUPOEpESHIHANHUHU IS MEIOIHO-
0a3abTOBEIX HE(PETMHHOPMATHBHBIX CEPUN OKCAaHMYECKUX OCTpoBOB HOkHOU
Atnantuku [31]. ComoctaBieHme ocobOcHHOCTeH nuddepennuanun cyodmre-
JOYHBIX cepuil KaMdYaTKW H TWICTOYHBIX CEpHH OCTPOBOB ATIAHTHYECKOTO
OKeaHa IMOKa3bIBAET ONPEACIECHHOE CXOACTBO B MX pa3BuTHU. OQHAKO B CIy-
yac He(QCTWHHOPMATHUBHBIX pPACIUIABOB JOJS TEMHONBETHBEIX MHUHEpPaTbHBIX
¢a3 ropasmo Beime. Kak B OCTPOBHBIX, TAK M B OCTPOBOJYXHBIX CEpPUIX Ha-
POy C CYXMMH paciulaBaMHU CYIIECTBOBAJIW MarMmbl, AudQepeHmuamus KOTo-
PBIX TPOUCXOMAMIA MPH MMOBEIIICHHOM JaBICHUH JIETYYUX KOMIIOHEHTOB. B 0o-
Jiee MIETOYHBIX OCTPOBHBIX CEPHSAX B ATUX YCIOBUAX KpHUCTAIH3yeTCsS aMpu-
0ox (KepcyTHUT), a B KBapIHOPMATHBHBIX IO COCTaBY IOpoaax BYIK. bemoro-
JIOBCKMH— oOpTOnHpoKceH. B pe3ynapraTe B mepBoMm ciydae ¢GOpPMHUPOBAIKCH
O6ojee KPEMHE3EMHCTBIE OCTAaTOYHBIE J>KHAKOCTH (IIAHTEILICPUTOBAS TEHJICH-
1Ks), a BO BTOPOM cllydae — TEMII HAKOIJIEHHS KpeMHe3eMa PE3KO CHIDKAJCs
1 (QOpPMHUPOBANKNCH TPAXUTHl. DBONIONUA B CYXHX YCIOBHUSIX KaJHWEBO-HaTpHUe-
BOW Marmbl BYJK. bemoromoBckuii ompenpenmia oOpa3oBaHHE BBICOKOKpEMHE-
3EMHUCTHIX TOPOJ, MPUYEM MIHPOKOE pa3BUTHE (PPAKIUOHUPOBAHUS KAJIHEBOTO
MMOJICBOTO IIMNAaTa MPUBEIO K armauTOBOMY XapakKTepy 3THX paciuiaBoB (mepe-
CHINICHHBIX HaTpueMm). Hamm pacdeThl MOKa3aiu, 4YTO CYXKCHHUE IOJNCH KpH-
CTAJIW3aIliA KaJIUEBBIX ITOJIEBHIX IINMATOB B HATPHEBHIX INEIOYHBIX Marmax
OKEaHNYECKHX OCTPOBOB NPHUBOJHUT K MHACKHTOBOMY COCTaBY KOHEUHBIX 4JIe-
HOB aAuddepeHINPOBAHHOTO PALa.

BbIBO/IbI
1. U3yuenue nByX ByJKaHW4Yeckux cepuil KamuyaTku — MIOMIOHUT-JTATUTO-
BOM W 0a3ailbT-KOMEHJUTOBOH IO COBOKYMHOCTH JAaHHBIX — T'€0JOTHYCCKUX,

MHUHEPAJOTUYECKUX, HETPOXUMHIECKUX — I10Ka3ajio, YTO TJIABHBIM IIPOIECCOM,
OTBEYAIONUM 33 BO3HUKHOBEHHS MHOrooOpas3us Iopoj, Oblla KpHCTaJIn3a-
unonHast auddepenuunanus. B To ke BpemMs BBICOKOKaIHEBBIE 0a3aibThl U
IIOMIOHNTH! BYJK. YKCHYaH, a TaKXe IIEJIO0YHBbIC OJMBHHOBBIC 0a3zaibThl BYJK.
BenoronoBckuil SBISIOTCS CaMOCTOSTEIbHBIMM THIIAMH IIEPBUYHBIX paciia-
BOB. J{nst 0OBsICHEHUST TeHe3nca 3THX MOPOJ M CBA3M HUX C OCTAJbHBIMH 4Yje-
HaMU cepHil HeOOXOAUMO MPUBJIEKATh HHBIC TTETPOIOTUICCKHUE MEXAHU3MBI. .

2. BrisiBIeHO, YTO HCXOIHBIH TpaxnaHae3mba3albTOBBIM paciiiaB BYIK.
BenoronoBckuii 3BONMIONMOHMPOBAN MO JBYM HAIpaBJICHUSM: KOMEHIUTOBOMY
n TpaxutoBomy. KoMeHAMTOBas JMHHS SBONIONMH OCYIIECTBIsJIach 0e3 yua-
CTHsSI OPTONHMPOKCEHA, a TPaxuToBas — C (PaKIUOHHPOBAHUEM OPTOIHPOKCE-
Ha. JlatuToBas cepus ByJK. YKCHYaH IO COOTHOWICHUSM KPHCTAJIN3YIONIAXCS
(a3 6iM3Ka K KOMEHIUTOBOM.

3. ®opMupoBaHME armaMTOBBIX PacINIaBOB B cepuUM BYJIK. bemoromoBckuit
00ycioBieHO (paKkIMOHUPOBAHMEM KaJIMEBOTO MOJEBOTO MINATa C IOBBIIICH-
HBIM COJIEp’)KaHHUEM aHOPTUTOBOTO MHHasa. PacdeTsl mokasaiu, YTO «ILIaruo-
KJIa30BHIM» 3¢ (eKT NMPUBOAHUT K IMOBHINEHHIO KO3 (HUIMEHTa armauTHOCTH,
O/JTHAKO TOJBKO «MHUKPOKIMHOBBIN» 3¢ deKkT crmocobeH mpuectu K GpopMupo-
BAHMUIO armauTOBBIX MOPOJ.

4. TlpunoxeHne SKCIEPUMEHTAJIbHBIX IaHHBIX MO (a30BBIM PaBHOBECHSIM
B cucrteme Lc—Fo—(Q K MOCTPOEGHHOW Moaeian oOpa3oBaHMS MOPOJ MO3BOJSET
3aKJIIOYNTh: KOMEHJUTOBAsI CEpHUs OTBEYAET JBOJIOIWU TpaxmaHIe3nba3ayibTa
B MaJOTJYOMHHBIX CYXHX YCIOBHUSX, TPAXWUTOBas cepus (HopMHpOBajach IpH
MOBBIIICHHOM JaBJICHUH (IIOHUA, YTO MPUBEIO K 3HAUYUTEIHLHOMY pacIiupe-
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HHIO (ba?)OBI)IX moJaeH CaHUJIHWHA U OPTOIHUPOKCCHA. JlatuToBas cepusd, Mo-BU-
AUMOMY, TaKKe ObL1a C(l)OpMI/IpOBaHa OpHu HU3KUX BCIWYHMHAX MNAPHHUAJIBHOT O
JAABJICHUSA JICTYYUX KOMIIOHCHTOB.

CIIMCOK JIMTEPATYPbI

. Mackenzie D. E., Chappel B. M. //Contribs Mineral, and Petrol. 1972. V. 35. Ne 1.
P. 50.

. Mackenzie D. E. //Volcanism in Australasia. Amsterdam. Elsevier Sci. Publ. 1976.
P.221.

. Jagues A. L. //Geol. Soc. Amer. Bull. 1976. V. 87. Ne 6. P. 861.

. Keller J. //Contribs Mineral and Petrol. 1974. V. 46. Ne 1. P. 25.

Ghara M. R., Lireg L., Munne R. //Chem. Geol. 1979. V. 26. Ne 1/2. P. 29.

Uchimizu M. //J. Fac. Sci. Univ. Tokyo Sec. geol. 1966. V. 15. Ne 1. P. 85. i

. Smith I. E. M. //Volcanism in Australia, Amsterdam: Elsevier Sci. Publ. 1976. P. 275.

. Smith I. E. M., Jonsen R. W. //]. Geophys. Res. 1981. V. 86. Ne 11. P. 10257.

. Smith I. E. M, Chappel B. W., Ward G. K., Freeman R. S. //Earth and Planet. Sci.
Lett. 1977. V. 37. Ne 2. P. 230.

10. Price R., Taylor S. R. //Contribs Mineral and Petrol. 1980. V. 72. Ne 1. P. 1.

11. Ninkovich D., Hays J. D. //Earth and Planet. Sci. Lett. 1972. V. 16. Ne 3. P. 331.

12. Nicholly W. //J. Volcanol. and Geotherm. Res. 1983. V. 19. P. 337.

13. Gill Y. B. //Earth and Planet. Sci. Lett. 1984. V. 68. No 3. P. 443.

14. Iamowxa M. T., Yenencxuit B. C. //Jokin. AH CCCP. 1977. T. 233. Ne 6. C. 1168.

15. Ilamoxa M. T. IlnuoumeH-4eTBEpTHYHBIC KHUCJIbIE IEJIOYHBIE IIOPOABI IEHTPAJIbHOM  YacTH
Cpenunnoro xpebra Kamuarku: Aproped. auc. ... KaHA. TEOJN.-MHUH. HayK. BlaJnBOCTOK:
T'eon. un-tr AIBHI] AH CCCP, 1983. 23 c.

16. Boaviney O. H., Ilenomumos 3. H., I[lamoxa M. T., Anowun I. H. //Teoxumuss marmartu-
YeCKMX IOpOJl OKeaHa M 30H COWICHEHMs OKeaH — KOHTHHeHT. HoBocubupck: Hayka,
1984. C. 108.

17. Bomviney O. H., Auwmunun B. C, Awowun I. H. u Op. //Jokn. AH CCCP. 1985. T. 284.
Ne 1. C. 205.

18. Bomviney O. H., Awowun I. H., Auwmunun B. C. //Teonorus u reopusuka. 1986. Ne 8.
C. 10.

19. Boaviney O. H., Ilenomumos O. H., Ilamoxa M. I., Awowun I. H. //Ooxn. AH CCCP.
1984.T.274. Ne 5. C. 1185.

20. Kysemun M. M. Teoxumus (aHEepO30OHCKMX MarMaTHYeCKHX IOpOX ¥  TEOAMHAMUYCCKHE
ycinoBust WX (OPMHUpPOBaHHMS B IOABMXKHBIX mosicax: ABTOped. JuC. .. JOKT. T'eOJl.-MHHE-
pan. Hayk. Upkyrck: Mu-1 reoxumun CO AH CCCP, 1981. 51 c.

21. Henomumos O. H., Bomwiney O. H. Teoxumudeckue OCOOCHHOCTH YETBEPTUYHOIO BYJIKA-
Husma  Kypuno-Kamyarckoil ocTpoBHOM 1yrm #  HEKOTOpblE BOIpPOCH meTporeHesuca. Ho-
Bocubupck: Hayka, 1981. 182 c.

22. Luth W. C.//J. Amer. Ceram. Soc. 1967. V. 50. P. 174.

23. Wendland R. F. //Carnegie Inst. Geophys. Labor. Year. Book. 1977. V. 76. P. 435.

24. Kushiro I. //Amer. J. Sci. 1969. V. 267A. P. 269.

25.  Luth W. C. //J. Petrol. 1967. V. 8. Ne 3. P. 373.

26. Foley S. F., Taylor W. R., Green D. H. //Contribs. Miner, and Petrol. 1986. V. 91. Ne 1.
P. 46.

27. Eggler D. H. //Carnegie Inst. Geophys. Labor. Year Book. 1974. V. 73. P. 215.

28. Roedder E. //Amer. Mineral. 1951. V. 36. Ne 3/4. P. 282.

29. Rahman S., Mackenzie W. S. //Amer. J. Sci. 1969. V. 267. A. P. 391.

30. bapcyxkos B. JI, Koeapxo JI H. Ilonakoe A. M. u OJp. /Teoxummsa. 1979. Ne 11.
C. 1587.

VHCTUTYT reOXHMMHUH U aH aTUTHYCCKON Iocrynuna B peakiuo

xumuu uM. B. 1. Bepragckoro AH CCCP, 06.06.88

MockBa

O. N. VOLYNETS, A. M. ASAVIN, L. N. KOGARKO

PROBLEMS OF GENESIS OF ALKALINE
AND SUBALKALINE VOLCANITES OF KAMCHATKA.

Mathematical modeling of formation of lavas of volcanic series of Kam-

chatka in the process of crystallization differentiation has been made. Pet-
rography, mineralogy and petrochemistry of shoshonite-latite and alkaline
basalt-comendite are considered. The fractionation models are in a good
agreement with experimental data on the system Lc — Fo — Q and permit
to explain the formation of the most part of rocks of the differentiation sec-
tions by mechanism of crystallization differentiation. New explanation of
mechanism of formation of agpaitic melts is suggested.
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