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TOMCKOTI'O CPJEHA OKTSBEPbCKOM PEBOJIIOLIMHN
N OPIEHA TPYJAOBOIO KPACHOIO 3HAMEHM
MMOJIUTEXHHYECKOIO MHCTUTYTA umenn C. M. KHPOBA

Tom 177 _ 1971

3KCMJIC3HWOHHDBIE ObPA3OBAHUSA PANOHA PYAHUKA 1OJIUH
(baTteneBcKuii KpsixK)

. U. TAPEB

(ITpexcraBiena Hay4yHbIM CceMHHApPOM KadeAp MHHEPAJOTHH, meTporpaduu H MOJe3HbIX
HCKOTaeMBbIX )

3a nocaeanue roibl B Te0JOrHYECKOH JHTepaType CTaJu 4acTo MOaB-
JATbCsl Pa6OTBLI MO 3KCIJIO3HOHHBIM OpPeKUYHsM, CAaralolluM cexyliHe TeJaa:
naiiku, TpyOBl, pasBeTBJsOLMEeCT KHJAB U T. A. [4, 8, 10, 16, 17, 24, 29].
bBoabuas yactb Takux OGpeKuYMil MPOCTPAHCTBEHHO COBMEILAeTCS C PYAHBLIMU
IOJISIMH MJIH HENMOCPEACTBEHHO ¢ PYAOHOCHBIMH MHTPY3HUBHBIMH TejaMmu |4,
8, 9, 16], a motomy Bbi3biBaeT ocoObiit uurepec. II. ®. Msankun [8] npuso-
JUIT HECKOJIbKO CYLIECTBYIOIIMX B3TJISIIOB Ha reHe3nc OpeKunil, CONpPOBOK-
JaoIUX MarMatudyeckue Tesna. PaccmarpuBaTh 34€Cb 3TH  B3IVIAAbLI Mbl He
OyleM, a OTpAaHHUYMMCST HU3JI0KCHHEM CBOEH TOUKH 3pPEHHA, IOJYUEHHOIH IpH
M3YUYeHHH IeoJIorHYecKoro cTpoeHus paiona pyanunka [Oaun B Barenesckom
KpsizKe,

XapaktepHoii ocoGeHHOCTbIO paiiona pyauuka HOaum, xak u Bcero ba-
TEHEBCKOTO KpszKa, ABJAfeTcs Ha/Juune 060CcO0/JeHHbIX HeOOJbLIHX —yuacT-
KOB BYJKAHOTEHHBIX TOPOJ, C Pe3KUM YIJIOBBIM HECOTJaCHeM JIexKaluxX Ha
BEPXHENPOTepO30iCKO-HIKHenaseo30ickoM  pynaamente. [lo  ananornu
C ByJKaHHUECKHMH oOpa3oBaHUAME oOpamJjeHuss MuUHYCHHCKOH BladHHbI
9TH TOPOJAbI OTHeceHbl K KeMOpuio n meeony ([;— o). MHTepecHo ormernuthb
TO, 4YTO B OOJIBIIMHCTBE CJyYaeB K y4acTKaM 3THX BVJIKAHHUECKHX TOPOJL
MPOCTPAHCTBEHHO NPUYPOYHBAIOTCA HeOOoJblIMe HHTPY3HBHbIe Teaa CHEHHT-
rpaHocuennutoBoro psaa (y A. Katwomxuuoit, 6au3 ozepa Boaxaubero, x Bo-
CTOKY OT XaKaCCKOro 3BepOCOBX03a, y barpajackoro MmocTa, Ha MeCTOPOIK-
nenny Kapacyk u T. a.). [Ipu M3yueHHH 3THX y4acTKOB BBISICHHJOCL, UTO
CBSA3b MOBEPXHOCTHBIX BYJKaHHUECKHX 00pas3oBaHHUIl ¢ HHTPY3HUBHLIMH TeJsa-
MH reHernyeckasi. B moJaTBep:K/aeHHe 3TOH CBSiI3W OCTAHOBHMCS Ha Xapakre-
PECTHKE HEKOTOPBIX M3 BbIILIEYNOMSHYTBIX Y4aCTKOB BYJKAHONJIyTOHHYE-
CcKHX 06pa3oBaHuil.

Yyacrok BeicoTh 808,5 (6anu3 n. Kartwomkunuoil) npea-
cTaBaser co60I0 CHHKJIHHAJbHYIO CKJIaAKy, KPbLAbS KOTOPOH CJ0XKEHBI Kap-
GOHAaTHBIMH, @ 3aMKOBasi 4acTb — BYJKaHHUECKHMU MOPOJAMH BE€PXOB HHIK-
HEero — HHU30B CPeJHEero KeMopHs. DTH MOPOAbI NMPOPBAHBI HeOOJbLINMH Te-
JlaMH KBapleBbIX U GeCKBapleBbIX CHEHHTOB H CHEHHT-nophHpOB, Maccoy
JlaeK M 3KCIJI03HOHHBIMH Opekuusmu. [lociennue, Kpome cexymux rtea (aa-
ek u Tpyb), 06pa3yioT COBMECTHO ¢ TydhaMu H HTHHMOPHTONOAOOHBIMU I10-
pojaMu MOKpPOBHble 06pa30BaHHs, KOTOPbIe COXPAHM/IHCL B BHJE NATEH HA
keMOpHiickux 3¢ ¢y3uBax.

JKCIJIO3HOHHbIE OpeKudH IMpeiCTaBJAfAT co00I0 HeCcOPTHPOBaHHLIE
00JIOMKH 1I1J1aKONOA0OHBIX TJIarHOK/JIa30BbIX NOP(OHPHTOB, CHEHHTOB, OPTN-
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dupoB, MPaMOPOB, KBapUUTOB, CIEMEHTHPOBAHHBIX MEJKOOOJOMOYHBIM Mas
TEepHAJOM TeX Ke MOPOJ B CMECH C 3MHJA0TOM U KaJbIHTOM, H/IH (Deb3uTOM,
KOTOpbIH (Jionaa bHBIMU CTPysIMH orubaer oGgoMku. Cpeau  OCTPOYroJib-
HBIX O0JIOMKOB TMOpPOJ BCTPEYAIOTCS OKPYrJbie GOPMbI, KOTOPbI€ BO3HHKJIH
B pe3yJbTaTe OIJIABJEHHS HJIH CKOJA YIVIOB NPH JABHXKEHHH TII0 KaHaJy
BysnkaHa. Pa3amep 06J0MKOB CcHeHHTOB H mopduputoB gocturaer 40 cu
B MONEPeUYHHKEe, a OTAeNbHble TJbIOBl MPaMOpoB 10 3 MeTpoB. CHEHUTHI
B 00JIOMKax JIEHKOKPATOBbIe, 'KBapleBble UJAH OeCKBapLEBble, HMEIOT CTPYK-
TYpbl OT MeJKO- [0 KPYIHO3epPHHUCTBHIX; HAOJMI0AA0TCsI MeTacoMaTHYeCcKH
paspocuiriecss nop¢upobmactsl oproknasa. Ilerporpaduueckne merTpo-
XHMHUYECKHE COCTAaBbl HX OJIH3KH K TAaKOBBIM CHEHHUTOB, MPOPLIBAIOIIHX KeMO-
puiickue 3p@y3uBbl Ha OTO0-BOCTOUHOM CKJjoHe BbicoThl 808,5 m Ha MecCTo-
poxaenun HOnuu cBunuopoil. Benuunna o6/JOMKOB B BEDXHHX TOpPH30HTAX
3KCIIJIO3HOHHBIX OpeKYHil yMeHbIIAeTcsi, YMEHbIIAeTcsi KOJHYeCTBO 00JIOM-
KOB IIJIATHOKJIA30BBbIX TMOP(GUPUTOB U CHEHHTOB, COBEPLIEHHO HCYE3aIoT
00JIOMKH MpPaMOpPOB M KBapLUTOB, 3IKCIJIO3HOHHbIE OpeKYHH CMEHAITCS
KpacHBIMH Ty(aMH H CHeKWHMHUcsA TydhaMH C MHOTOYHCJIEHHBIMH B3aHMO-
napaJjyiesbHbIMH JHH30BUAHBIMH  BKJIIOUEHHSIMH  KOPHUYHEBOrO  (esb3nTd
(ppamme) [14]. O6wue BeTOBLHIE TOHA cCHEKIIUXCH Ty(hOB OT OYpBIX A0
KODHUHEBLIX, B JeTaJsX OKpacKa InecTpas H3-3a pas3/jHuHOrO0 cocraBa 00-
JIOMKOB mopod. [IpenmyuiecTBeHnoe KoaH4YecTBO OOJOMKOB COCTABJAIOT
¢enb3utel U optodupsl. IlaarnoknazoBbix NMOPGHUPHUTOB COAEPIKUTCS M0
59%. CueHuTsl BCTpeUaloTCcsi B OTAeNbHBIX ob6soMKax. ®opma 0610MKOB MO-
POZ OCTpOyroJibHasi H OBaJibHAsl, HHOTZA B BHJe I'PVILH, YTO CBUIETEJbCTBY-
€T O MJIAaCTHYHOM CCCTOSIHHM HEKOTOPBLIX M3 HHUX TPH BblJI€Te M3 KaHaJ/ja BY.-
kaHa. Pasmep 00/10MKOB BapbHpyeT B IIHPOKHX Ipejaesaax: oT AOJel mm A0
2—3 cm B OAHHUX pPa3HOCTAX chneKwuxcsa TygoB U po 10—I15 cmu — B Apyrux.
KosinuecTBO KCceHOreHHOro MaTrepuaJsa (MJAarHOK/aIa30BbIX MOpPGHHPHTOB,
JIEKOKPATOBBLIX CHEHUTCB U T. JI.) COAEP:KHUTCA GOJibllle B HHKHHX TOPH3OH-
Tax CHekmuxcs Ty¢oB, KOTOpPble TIOCTeNeHHO CMEHSIOTCS MOJCTH/IAI0-
UIUMH HX 3KCHJIO3UOHHBIMH OpeKuHsIMH.

PbsiMMe B oblleM JUH30BHAHOH (OpPMBI, MECTAMH HMEET NPUYYAJUBBIC
ouepTaHUs C paclleNnyieHHbIMH KOHIIaMH; KoJaHuuecTBo ero mo 509 or obiie-
ro o6beMa IMOPOJbI, pa3Mepsl B BepxHeM mnpefese gocruraiot 40 cu B IIH-
ny, 20 cm B wMpUHy U 6 cx B TOJNIIMHY, HAauOOJee 4acTO BCTpedarouinecs —
1—10 cm B nauny. Kpynnole @baMMe no mepudepur HMEIT TeMHO-KOpPHU-
HeBbIl 11BeT, KOTOPBHIH OJHXKe K CpeluHe CMEHSIeTCs pOo30BaTO-OypPbIM.
B uentpasbHONl wacTu no AJAHHe HAET MOJOCKA HIMPHHOIO OKOJO 2 MM, KOTO-
pasi B cpeluHe HMeeT TaKiKe TeMHO-KOPHYHEBbLIH I[BeT, a 1o KpasM — CBeT-
JIO-PO30BBIii. DTA NOJOCKA Pa3BETBJSETCS COTJIACHO BETBJEHHIO (PbsMMeE, HO
HHKOTZla He JOXOJHUT 10 €ro KoHna. B mecre pasBeTB/ieHHS 10OJOCKa pacCIlu-
pseTcsd, o0pa3ys TeMHO-KOpHYHEBOE TPeyrojbHoe MoJie ¢ BOTHYTBIMH CTOpPO-
Hamu. Herotopsie ¢bsiMMe conepkat 06JOMKH KPHCTAJJIOB MOJIEBBIX IUIa-
TOB, BKpamJeHHUKH 3nuporta. [lo Bceill BepOSITHOCTH, CpeaHHHAs IOJOCKA
SIBJISIETCS] TPaHUIeil BCTPEUH ABYX 3HepPreTHUeCKHX YpPOBHeH, KOTOpble BO3-
HUKJH TIPU pa3orpeBaHuM B Pe3yJabTaTe K30TePMHYECKHX TPOIECCOB IMad-
CTHYHOTO KYCKa LIeJOYHON J1aBbl, HAXOAfALLEHCA CpeAl Macchl pacKaJeHHBIX
06JIOMKOB TODHBIX MOPOJ, BbIHECEHHBIX M3 KaHa/ja ByJiKaHa B MOMEHT 3KC-
JI03HOHHOTO M3BeprkeHHsl. Kak ykasblBaloT MHOTrHe aBTOpHI paGoT, IOCBS-
HIEHHbIX H3YUeHHIO CIeKIIuXcsa Ty(poB (UrHUMOPHTOB), TMocaeinue obpaso-
BaJIMCh B pe3ysbTaTe OTJIOKEHHH majafumux Tyu (nuees ardentes) mpu me-
Jgefickom Tune mn3sepkenuit [8, 11, 14, 15, 28]. OrsoxeHHble TaKUM MyTeM
6OJIbILIIHE Macchl MAPCKJAACTHUECKOrO MaTepHaJsa [0JIroe BpeMsi COXPaHSIOT
BHYTpH ceGd BBICOKVIO TeMmepaTypy, KoTopas NnoJiJdep:kKHBaeTcsi TenJaoM, 00-
pasylouMcs TpH Jerasaldid H KpHcTaanusauuun 3Tux oraoxenuil. Ilo pe-
3yJbTaTtaM 3KCrnepuMeHtoB, nposenennbix ®. P. Bofigom [3], MunumanbHas
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TeMreparypa crnekaHusi pHOJIUTOBOro cTeksaa cocraaser 600°C. drta temme-
partypa 3aBHCHT OT JaBJieHHs, BpeMeHH u cofep:kanusa H,O B crekJe.

) Taxkum oGpa3oM, BBIIEYNOMSIHYTBIH KYCOK IJIACTHYHOH IMOJy3aCThIB-
1IeH JiaBbl IOJ JAeHCTBHEM BBICOKOH TeMIepaTypbl H AaBJEHHUS BbIIIEJekKa-
IIHX pacKaJIeHHBIX NHPOKJIACTOB CILVIIOUIMBAJCA H pacTeKaJcs, nepHpepus
M LeHTPaJIbHAsA YacTh €ro 00Orallajuch ChIbIO TeMaTHTa. DTO OOCTOSATE/b-
CTBO CBH/IETEJILCTBYET O (PU3HKO-XMMHYECKHX IIpolleccax B KyCKe JiaBbl, CIO-
COOCTBYIOIIMX BBITECHEHHIO Kese3a. JKese3o cKamiuMBadoCh B MeCTe Pas-
BeTBJIeHHsI ()bsiMMe, TaK KaK 37eCb BCTPEYaJuCh TPH SHEPTEeTHUECKHX YpOB-
Hs1. Takum oGpa3om, npoluecc BHITECHEHHSI KeJe3a M3 KyCKa JiaBbl Hallel
CBOe OTpazkeHHe B Gojiee TEMHOH OKPacKe [OBEPXHOCTH (bsiMMe, €ro cpe-
JIMHHOM JIMHHH U TPEYyroJbHBIX IJIOIlaAKaX B MecTe pasBerBjeHHsn. Ilossie-
HHE MHOTOYHCJIEHHBIX NMPHUYYAIHUBOH (OPMBI OTPOCTKOB H pacUlenJeHHbIX
KOHIOB ()bsIMME CBHJETEIbCTBYET O TOM, UTO MOJ AeHCTBHEM JaBJeHHs pac-
LIeNJIeHHbIH MaTepuaJs BHeAPSJICS MeKAY TBepAblX o6goMKoB. Ha nosepx-
HOCTH (bsIMME MOKHO 4acTo HabJoJaTh MOMepeyHble TPEIIHHKH, MOA0GHbIE
TpelUMHaM YCbIXaHUsA. DTH TPEIUUHKH He MPOXOAST TyyOKe TeMHOOKpalIeH-
Horo csosl. B menkux ke pasHocTsix (bsiMMe, KOTOpbie MOJHOCTbIO OKpa-
LIeHbl B TEMHO-KOPHYHEBLIH I[BeT, TPEIIHMHKH MHOTrJa TepecekaroT HX MHomne-
pek. DTO OOCTOATEIbCTBO MOJATBEPKAAeT [JaHHbIE O TOM, UYTO KYyCOYKH
T0JY3aCThIBILIEH JaBbl 1OCJA€ HX OTJOXKEHH$i YaCTHYHO HJH IOJHOCTbIO
pacnJaaBJ/s/IbCh, a NPH 3aCTBIBAHHH O0OBEM HX COKpAallaJcsd U BO3HHKaJH
nornepeyuHble TPeUHHKH.

Mukpockonuueckoe H3yuyeHue CreKumuxcs TyGhOB MOATBEPIKAAET HX
oOpa3oBaHHe U3 OTJOZKEHHH NMajAllUX TydY, HECIIUX pacKa/jeHHble TBepAble
0GJIOMKH TOpPHBIX TOPOJ, B NepeMelky ¢ oOpbsiBKamMu JjaBel. [locae otsoxe-
HHS MeJKHe OOJOMKH CleKaJHCb U COBMECTHO ¢ OOpBIBKAM JIaBbl LI€MEH-
THPOBAJK 00JOMOUHYIO Maccy, o6pasys nceBIODAONUAANbHYIO TEKCTypy Me-
3ocrasuca. KpymnHble 06JJOMKH MeHblle TOABepraJuch crnekanuioo. Crenenb
CreKaHusd JaHHBIX TY(OB OTJHYAET UX OT PaclpOCTpPAaHUBIIEroCs B HACTOS-
illee BpeMsi B TE€OJIOTHUECKOH JHTepaType IOHATUS «HUTHUMODUT», Npeny-
cMaTpuBaloliee crieKkaHue 0OJOMKOB CTeKJa MOUYTH [0 OLHOPOJHOH Macchl
[14, 19]. Ho cam TepMHH «HTHUMOPHT» (OTHEHHBIH JIHBEHb) C TeHEeTHYe-
CKOIl TOUKH 3PEHHsI BIOJHE MpUeMJeM K clekmumcs Tydam BbcOTH 808,5.

dbaMMe NMOA MHKPGCKONOM OOHaApy:KHBaeT (esb3UTOBYIO, KpHUNTO(e/b-
3UTOBYIO MJIH MHKPOC(HEpPOJUTOBYIO CTPYKTYpPbl OCHOBHOH MacChl, B KOTOPOI
pa3MellaloTcsl peJKHe 3epHa U IVIOMEPOKDHCTHl  aJbOUT-OJHUrOKNasa, KpH-
cTa/bl ¥ OOGJOMKH KPHCTAJJIOB MePTHTH3HPOBAHHOrO OpTOKaasa (2V =
68—72°). Hekoropble U3 3epeH MNJAarHOKIa3a IOJHOCTbIO 3aMelleHbl 3MHIO0-
TOM M CepHIUTOM ¢ HeGOJIbIIOH NmpuMechbio pyAHOi nbliH. [Ipu mMuxpocgepo-
JUTOBOH CTPYKType OCHOBHOH Macchl (pbsiMMe HabJionaercss GOJbLIOe KOJIH-
YecTBO MHKPOMHHIAJHHOK, BBIMOJHEHHBIX 3€JEeHBIM XJ0DHUTOM. MHKDPOMHH-
JaJUHKY PacrnoJsiaraloTcsi XaoTHYeCKH HJH B BhAe (JI0HIaJbHBIX M0JOC,
HO KaK NpaBUJIO, MPHYPOUHBAIOTCA K LEHTPY HanbGosee KPYMHBIX MHKPO-
cepoanros. MukpochepoauTsl, HECOMHEHHO, aBTOMHEBMATOJHTOBOTO MPO-
HCXOKJEHHUST M yKa3blBAIOT HA BBICOKYIO CTENEeHb HACHIILEHHS ra30oM MarMmbl,
nopojanBuieil JaHHOe H3BepxkeHHe. K aBTonneBMaTOJHTOBHIM 00pasoBaHH-
fIM, 110 BCeil BEpPOSITHOCTH, CJI€AYeT TaKKe OTHEeCTH JIyUHCTble MHHepaJsbHble
arperathl, ofpasyouiie rpe6eHyaTyio CTPYKTYpYy MO MOBEPXHOCTH HEKOTO-
PBIX 06/JOMKOB KPHCTaJ/JIOB NOJieBbX mmaTos. P. K. Maprtun cuntan noaoo-
Hble MHHepaJbHble arperaThl KOMOMHALHel KpeMHe3eMa M MOJIEeBOro wmnara
[15]. Cnemyer OTMeTHTD, 4TO 1O (PbAMMe H Me30CTa3uCy, KaK NpaBHJIO, pas-
BHBAIOTCSI KPACHOBATble KapOOHATHI.

B nanHO# craThbe He OyJeM OCTAaHABJHMBATbCA HA XapaKTePHUCTHKE BCeX
PA3HOBUHOCTEH 3KCIJIO3UOHHBIX o6pasoBanuil yuactka BeicoTel 808,5,
OTMETHUM JIMIIb TO, YTO CJOXKEHHbie HMH JafKONOAOOHbIE Tesa (TpellHHHbIe
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ByJIKAaHHYECKHE KaHaJ/ibl) OObIYHO CONPOBOKIAIOTCS NalKaMH OpTOMHPOB,
MHKPOCHEHHTOB, a/JbOUTO(PUPOB. JIafKu MJIH CEKYT SKCIJIO3HOHHBIE GpeKyHH
110 MPOCTHPAHHIO, HJIH K€ pacrnojaralTcs psiloM, NapaJeNbHO HX KOHTaK-
Ty C BMellamomHUMi nopoxamu. [lopoael naek no merporpaguueckoMy coc-
TaBY TOXKIECTBEHHBbI GOJbIIeH yacTH OGJOMKOB 3KCIVIO3HOHHBIX —OpeKuHil.
Mecramn Ha6/1101a10TCA TepeXoisl 06I0MOYHBIX NaeK B OObIYHEIE OpTOdH-
poBble NaiikKu. ITH 0OCTOATEJIbCTBA CBHAETEJILCTBYIOT O TeHeTHUeCKOH CBSI3H
JlacK ¢ 3KCIJIO3HOHHBIMH OpeKuHsiMH.
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Puc. 1. JIlzarpamMMma TreHeTHUeCKOH CepHH MarmaTuiyecKux Tmo-

pon pafiona pyauuka IOmaum (uudpbl COOTBETCTBYIOT NOPOAAM,
npuBeNeHHBIM B TabJ. 2)

XuUMHUecKHe CHJIHKATHbIe aHa/lu3bl (bsSMMe H3 CHeKIHXCs Tyhos
¥ 06/I0MKa CHEHHTOB H3 3KCIIO3HOHHBIX GpeKuHil ToKasaju GOJbLIOe CXOJ-
CTBO MX cocTaBoB (Taba. 1). :

Ha nuarpamme (puc. 1, Ta6a. 2), moctpoenHoii no merony I'. C. Momz-

100 Mg

xu [18], rae no ocu aGemuce oTyioxKeHa Bennunna M = Na+K+Cat Mg %
100 (Na + K) ¥ 100 Ca

¢ = o n C = %

R 0.0CH OPIIRE B e Ol U Ca g S Na ER L CA L M

(comep:kaHusi 3JeMeHTOB CepyTcsli B Iepecyere Ha aTOMHOE KOJHYEeCTBO),
BOSHHKAeT JBa PAJa TOYEK, OJHH U3 KOTOPBIX. COOTBETCTBYET 3HAUCHUAM McC
(o603naueHHbIl KpyKKamu), Bropoit — MH. Pansl Touek, Jokampecs Ha
nJaBHble KpUBBIE, GJM3KHe K runepOoJie H napaboJie, COOTBeTCTBYIOT TeHETH-
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o0T

Ta6anuma 1

H - : -
Hfl:Mrfggg;bl 510, Ti0, AlLO; | Fe,0p FeO MnO MgO CaO Na,O K20 SO3 P,0; ILILIL
Cuenur
B 9KCIIO3HOH-
HBIX OpeKuHsix 61,44 0,56 18,61 2,01 1,56 0,14 0,81 1,56 4,00 8,00 0,07 0,18 0,89
Pramme
CreKmerocs
Tyda 61,55 0,60 18,49 2,27 1,32 0,14 1,06 15512 4,48 7562 0,03 0,23 0,90
Tabnuma 2
ATOMHBIE KOJMHYECTBa M
g=f
Ne po6 @ M G H
HaumenoBanue mopox Mg ’ Ca Na K —{:*_Na—:_l{
|
KB. cuenur BoicoThl 808,5 1 25 43 112 130 310 8 14 78
Oprodup u3 naitku BwicoTnl 808,5 2 37 73 122 96 328 11 22 66
CuenuTto - nvoput ,CeBepHbIN ¢ 3 80 195 130 42 ST 21 3 46
Oprodup pymuuka [Oaun 4 20 38 86 66 210 10 18 72
Ouaurokaasut pynnuka HOanu 5 30 53 152 52 287 10 19 71
Cuenut K BOCTOKY oT Oauu . 6 26 30 121 114 291 9 10 81
CuenuT B 00/M0MKAaX 3KCIIO3HOHHOH GpeKuuu 7 20 28 130 170 348 6 8 86
Ppamme cnexumeroca Tyda 8 26 20 146 162 377 7 5 82
BasanbToBblit mopbuput BhicOTH 898,5 9 154 104 96 24 378 41 28 32
BazanproBbiil noppupnt Buicorsr 808,5 10 100 130 106 60 396 25 33 42




4eCKOH cepuu NopoJ, 00pa3oBaBILUXCS B pe3yJbTaTe KPUCTAIIH2AHHOHHOI
AnpdepeHnnanuy 3 OXHOTO MarMaTHY4eCcKoro ouara. B Hamewm ciydae K Of-
110fl TeHeTHYeCKOH CepHH OTHOCATCA Ga3asbToBble mopdHPUTHI BhicOThl 808,5,
HHTPY3UBHbIe H CyOByJKaHHUYECKHE TeJla CHEHHTOBOTO cocTaBa BbicOoThl 8085,
IOnun 1 1p., 06/7JOMKH CHEHHTOB 3KCIJIO3HOHHBIX OpeKYHil H (hbsMMe U3 CIeK-
wnxcsa Typos. CXOACTBO COAepIKAHHH 3/JEMEHTOB NMPHMeCeH 10 pe3yJabTaTaM
I1OJYKOJHYECTBEHHOIO CIIEKTPAJbHOTO aHAJMH3a B MOPOJAAaX CHEHHTOBOH TpyII-
[ibl U CXOJCTBO ONTHYECKHX KOHCTAHT MJIATHOKJIA30B M OPTOK/IA20B B CHEHH-
Tax, oproupax, 3KCIJO3HOHHBIX OpPeKuHsAX W CrneKuHxcs tyhax Takxke yka-
3bIBaeT Ha IeHeTHYecKoe POACTBO 3THX nopon (tabua. 3, 4).

Ha yuacrke Boicoter 808,5 B pesysnbraTe MOHCKOBO-pa3BeLOYHbIX palboT,
IIPOBEJ€HHBIX COTPYAHHKaMH KpacHOSIpCKOro reosoruyeckoro ymnpaBJeHHs,
oOHapyKeHO TPU THNA CyJAb(QHAHOrO OpyJeHeHHs: |) XaJbKONHPUTOBOE H
MUPUTOBOE B CKAPDHHPOBAHHBIX HM3BECTHAKAX U NMHUPOKCEHIJIArHOKJIa30BbIX
nopupurax; 2) BKpamJeHHOe XaJbKOTNHPHTOBOE, TajIeHHTOBOE K MHPUTO-
BO€ B OKBApPUOBAHHLIX HJH 3MHAOTH3HPOBaHHbLIX 3((dy3uBaX, B IKCMIO3HOH-
HbIX Opexkuusax, Tydax U H3BeCTHIKaX M 3) XaJbKONHPUTOBOE H TaJIeHHTOBOE
B KBAapLEBHIX JKHJIAX.

Bce Tpu THMa opyneHeHHS CBSI3aHBI C MOCTMarMaTHUeCKOH THIPOTEp-
MaJ/JIbHOH [efATeJbHOCTbIO KaK 3aBeplualolleil crajueil ByJKaHHYECKOTO Mpo-
1lecca, BbI3BAHHOTG BHeApeHHeM B OJIM3MOBEPXHOCTHYIO 30HY 3€MHOH KOPbI
foraTtoro razamu LieqouHoro auddepenurara 6a3ajbTOBOH MarMbl.

Ha yuacrtrke barpaackoro MmocTa 10 nMpaBOMy H JI€BOMY
oopram p. Cyxoit EpO6bl Ha HHXKHe-cpeIHEeKeMOPHHCKHX KapOOHATHBIX
M TeppUTreHHO-KapOOHATHBIX MMOPOAAX C PE3KHM  YIJIOBLIM HecorJacHeM
JIeKHUT BYJIKAHOTeHHasl TOJILlA, KOTOpas B OCHOBAHMM IpelcTaB/eHa Ipe-
MMYIECTBEHHO  aHAEe3MTOBLIMH H TpPaXHaHAE3UTOBLIMH TNOpPHHUPUTAMH,
a ceepxy Tyamu oprodupoB, KBapueBbIX NOpPHUPOB, aabOUTODHPOB, JEH-
TOUHBIMH (enb3utaMu. [lo anasoruu ¢ AeBOHCKMMU BVJKaHHYeCKHMMH obpa-
30BaHUAMU oOpamJjeHHss MUHYCHHCKOH BHAAMHBI 3Ta TOJIla OTHECeHa K Je-
Bony (i —2).

[Topupursl u KeMOpuilcKHe NOPOAbI, OCOGEHHO TeppPHTeHHbIe, NpOpBa-
Hbl MHOTOUHCJEHHBIMH  JAalKaM¥  OpTOHUPOB, MHKPOCHEHHUTOB, CHEHHT-
nop¢upos, naaruonopupos, MOpGUpPUTOB 1 T. A. Hexoropele u3 naex opro-
(HupoB, CUeHUT-TOPHHUPOB H MUKPOCHEHHUTOB HA JHEBHOH IOBEPXHOCTH
OKPY2KeHbl OpeOoJlaMH 3KCIJIO3HOHHBIX OpeKuHd, MecTaMH 3aHHMaroUUX
NJIOIAAH 0 HEeCKOJbKHUX JeCATKOB ThICSY KBaJpaTHBIX MeTpoB. B Bepru-
KaJbHBIX U KPYTOHAK/JIOHHBIX OOHa)KeHHSIX yaaeTcs HabJ0AaTh, Kak Opex-
YHH TIOA0OHO YeXJly OKPYKaloT HaAKH M ¢ TyOHHOIl BHIK/JIHHHBaIOTCA. BbI-
KJHHHBaHUE HJeT No nageHuio gaaiku. CocTaB M CTPYKTYpbl OOJbLIEH YacTH
06JIOMKOB 3KCIJIO3HOHHLIX OpeKuYHil TOXK/AeCTBEHHbl COCTABAM H CTPYKTypam
JlaeK, KOTOpble OHH OKpPYy:KaloT. B MeHbluell Mepe BcTpedaroTess OOJOMKH
OJMHAKOBOTO COCTaBa ¢ AAMKOH, HO ¢ OOJblIeH CTENeHbl0 pacKpHCTaJ/In3a-
I[MH, CBUAETENbCTBYIOUIEH O TOM, UTO TOPOABI, cjaraioupe 3TH O0OJOMKH,
POLHJIMCHh Ha 3HAUMTEJNbHOH (OTHOCHTesnbHO) raybune. Kpome Toro, nepen-
KO 3KCIJIO3HOHHbIE GPEKYHH COAepkKAaT OOGJOMKH BBIHECEHHBIX C TJYOHHBI
0CaJOYHBIX TMOPOJ: U3BECTHAKOB, KBAPIUTOB M T. A. LleMeHT Gpexkunid BCTpe-
qaeTcsl PasJMYHOrO PoJa: THAPOXHMMHUECKHH, THApPOTepMasbHbI  (3MHUAOT-
XJIOPUT-KAJbIUTOBBIA), MarMaTHueCKHi (¢heJb3UTOBLIH); MecTaMH BCTpe-
YaloTcsA crneKkumuecs 00JOMKH.

[Ipy MHKpPOCKONHYECKOM H3yUEHHH MAaeK, CBA3AHHBIX C 3KCIJIO3UOHHBI-
MU GPeKUYHsIMH, B HEKOTOPbIX M3 HHX, KPOME KCEHOJHTOB KBAPUHTOB, HA0JII0-
JlaeTcsi Macca KCEHOTeHHBIX 3epeH IJ1ardokJsasa (anp6uT-0TMrOKIA34a),
peke OpTOKJasa B BUJAe TJIOMEDOKPHCTOB, KaTaK/JAa3HPOBaHHBIX OCKOJIKOB
KPHUCTAJIJIOB, 4aCTO pe30pOHPOBAHHBIX, OIJIABJEHHBIX 3epeH KBapla, rnome-
LIEHHbIX B aJ/J0TPHOMOP(HO3EPHHUCTYIO HJIH (PeJb3UTOBYIO OCHOBHYIO Maccy,
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Ta6aunma 3

HanGonee wacto BCTpeuaolneecs COXEpKAHHE SJIEMEHTOB 9%

Haumenopanue rpymnm nopoj
U Co Mn | Cu | Mo | Ni Pb p Cr Zn Ba Be ST Zr i
MuTpysuBHbIE ‘
I'pynna cuennrtoB BuicoThl 808,5 0,003 cn. | 0,03 [0,003] 0 l0,001 0,001 0 0 0 0,03| ca. | 0,01 (0,003] 0,3
Byakannueckue u cyOByJKaHHUECKHE
I'pynna oprodupos 0,003 ca | 0,03 {0,003 0 |0,001]|0,001| O 0 |0,003 O0,l1 0 |o0,010,003| 0,3

[IpuMeyaHue: paHHple TOJyYeHBl MO pe3yabTaTaM 30 CNEKTPaJbHHIX aHAJH3O0B.

Ta6auuma 4

Ne mraruokaasoB \ 2V K.
HanmenoBanue rpynm nopon
oT 1o oT 10
VuTpy3uBHLIE
I'pynna cuenutoB BoicoTel 808,5 7 12 —58 —86
Byakannueckue Ccy6BYJKAHHYECKHE
I'pynna oprodupos 6 12 —60 —86

llpumeyanue: nanHbie MOJyueHbl MO MHOTOUHCJEHHBIM 3aMepaM Ha (eJOPOBCKOM CTO-
Juke B 24 mumdax (o 12 waudos n3 KaxkAoil rpynmsl).



MMEIOIYI0 B OTIE/JbHBIX MecTax (JIIOHAAJIbHYIO TEKCTypy. 3epHa KBapla
BKJIIOYAIOT B ce0sl 3a/1MBYHKH H H30JHPOBAHHBIE YYaCTKH ()EJIb3UTOBOH OC-
HOBHOW Macchl. CTPYKTypbl H MHHepaJsibHble BKJIOUWEHHS B TaKHX [10pOAax
yVKa3biBAIOT Ha 3aXBaT CHEHHTOBOH MarMoil CBOHX, APOOJEHHBIX 3KCIJIO3H-
SIMH, TIPeJAbIAYLUINX BHEAPEHHH.

Bnus Xakacckoro 3BepoCOBX03a JHHEHHO BBITAHYTOe HHT-
py3uBHOe TeJO NOPGHPOBHAHBIX CHEHHUTOB, BHEApPHBIIeeCS B JIEBOHCKUE
MJIAaTHOK/1a30Bbl€ MOP(GUPHTLI, TPOPBAHO JaHKaMH MHKPOCHEHHTOB H CHe-
HUT-nophHupoB. B uupkoo6pa3HOM OOGHAXKEHUH MOKHO Hab/a0AaTh, Kak
HEKOTOpble U3 3THX JaeK, paccekass KPOBJIO HHTPY3HBHOI'O Teja — MJIarHOK-
JlagoBbie MOPGHUPHTHI, MPH BHIXOJAE HA MOBEPXHOCTb COMPOBOXKIAAKOTCS, I10-
J00HO YexsaM, KCIJIO3HOHHBIMH OGpPEKUHSIMH, COCTOSILIMMH H3 0G6JOMKOB
MHKPOCHEHHTOB H CHEHHUT-TIOP(HUPOB.

[na npuMepa MOXKHO NPHBECTH TaKiKe MOJHMETAJJIHUECKOe MECTOPOXK-
nenne Kapacyk. 31ecb H30MeTpHUHOEe HHTPY3HBHOE TesO, CI0KEHHOE (edn-
3UT-NIOP(HUPOM H CEHHUT-MOPPHPOM, OKPYKEHO TOJYKOJbLOM BYJIKAaHHYECKOI
Opekunu. bpexuus cocrtout n3 06;40MKOB nopUPUTOB, Heab3UTOB, (HENb3UT-
nop¢upos, OpTOHUPOB U H3BECTHAKOB, CLEMEHTHPOBAHHBIX (EJb3UTOM, Op-
TOOHPOM, XJODPUT-BNHAOT-KAJABLHUTOBOH CMeCblo, W IpeJCTaBjasieT cobor
HeKK, NMpopBaBluuii xemOpuiickue uasectHsiku [12].

C naweii TOYKH 3peHHs], JaHHAST OPEKUHs SBJSETCS 3KCIVIO3HOHHOM, BO3-
HUKIIeH Npu BHeApeHHH O6OraToil razaMd pyAOHOCHOH MarMbl CHEHHTOBOTO
cocTaBa. JpO3HOHHO-/eHylal[HOHHbIE TpOIlecChl B HacCTOsIlee BpeMsi oOHa-
JKHJIM 9TO BHEJpEHHEe, TpejcTaBHBLIeeCss OO0O3pPEHHIO B BHIILIEYNOMSAHYTOIL
(hopme.

IIpuBenenHble B JaHHOH CTaThe NMPHMepPHl XOPOIIO COMOCTABJSIOTCS
C JaHHBIMH, 11OJYYeHHbIMH APYTHMH HCCJeJ0BaTeJNsIMH B pa3/jHyYHbIX paHo-
Hax Coserckoro Colo3a, u yOeAuTeJIbHO CBHAETEJbCTBYIOT O TFeHeTHUeCKOH
CBSI3U crekmuxcsl TypoB (MTHUMOPHUTOB) M 3KCIVIO3HOHHBIX OpeKuuil ¢ runa-
OuccaNbHBIMU UHTPY3UBHBIMH U CyOBY/JKaHMUECKHMH TeJaMH.

MexaHu3m 9XCMJI03MOHHBIX MPOILECCOB MOXKHO M3/J0XKHTb C TOUKH 3pe-
HHUSI T€PMHUYECKH-PeTPOrpPaLHOro MOBLILIEHHS JaBJEHUS apa B MarMmartuye-
ckoM ouare. 'opaucon (1937), Kennenn (1955), a 3atrem Purman (1960) yxa-
3BIBAJIM, YTO COJeprKaHHe BOJAbl B HEHACHIIIEHHOM Marme pacnpeyuessiercs
TakuM 06pa3oM, uTO JaBJieHHe napa B Hell NOBCIOAY OAHHaKoBO. Ilpu 3Ttom
BOJA JNOJI’KHA HAKAMJIUBaThCcsl B GoJiee XOJOJHBIX H HAXOASAUIUXCS NpH OoJee
HU3KHX JaBJIEHHSIX MarMaTHYecKHX MaccaX. PaBroBecnoe pacnpenenenne
rasoB HaCTymaer TOTJa, KOrjla B HAacCbIIeHHON ra3oM IHpoMarme rujapocra-
THYeCKOe JaBJeHHe paBHO JaBJEHHUIO Napa M KOrja JaBJjeHHe Iapa B HeHa-
CHIIEHHOH Marme BCIOAY OAMHAKOBO [23]. B BepxHeli yacTH MarmMaTHUeCcKoi
KOJIOHHBI TIPH OCTHIBAHHH M KPHCTAJIH3alHH MarMbl HaKalJHBaIOTCS Mapbl
Boanl. Ecan papjenne napa OyaeTr npeBblllaTh JAaBjeHHe KPOBJH MarmMartH-
yecKoro oyara, paBHOBecHe HapyillaeTcs, U3 Marmbl BbIJAEJIHTCS rasoBas ¢a-
3a, Marma IpeBpaTUTCS B aKTHBHYIO ITHPOMAarMy M, B30pBaB KPOBJIIO OdYara,
BLIpBETCsl Ha noBepxHocTb. Ilpu B3puiBe OyAyT BBIOpACHIBATHCS OOJIOMKII
BMeILaIoIHNX MOPOJ, pacKpPUCTAJIH30BaHHasl alkKaJbHas 4acTb MarMaruye-
CKOI KOJIOHHBI, OOPBIBKU J1aBbl U 00JbLIOE KOJHYECTBO r'a3oB.

Ha ocHoBanuy BBILIEH3JI0XKEHHOTO CJEAyeT CcAeJaTh CcJaelylolie 3a-
KJIIOYeHHS. :

1. PazButHe ByakaHu3Ma B paiioHe pyauuka IOauu B keMmOpuiickoe
1 IeBOHCKOE BpeMsl HAaUMHAJOCh C H3JIUSIHUS JiaB OCHOBHOTO COCTaBa H IJIO
B CTOPOHY MOBBLILIEHYSI L[€JOYHOCTH H KHCJIOTHOCTH B COOTBETCTBHH ¢ AH(-
¢epennnanyeil 6a3aabTOBOH Marmel.

2. Boratble ras3aMu IIeJOYHble H KHC/Able JAHG(EpeHinHaTsl MarMbl
Jlail Maccy HHTPY3UBHbBIX TeJ CHEHHT-TPaHOCHEHHTOBOro psna. C craHoBJIe-
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HHeM 9THX HHTPY3UBHBIX Tes B OJH3NOBEPXHOCTHBIX YCJOBHSX TE€HETHUECKH
CBSI3aHbl 3KCIVIO3HOHHBbIe 06pa3oBaHus (OpeKUYHH H CleKiuHecda Ty(bl).

3. DKcnI03uoHHble 00pa30Balus B OCHOBHOM INPUYPOUEHLI K MecTaM II0-
JINMETaJIJINYeCKOro OpPyAeHeHHsl M HHOTJa CaMH HECYT BKPallJeHHOCTb CYJ/b-
(¢bunoB MeaH, CBHHILA M KeJe3a.

4. TMonuMerannueckoe OpyAeHEHHe CBS3aHO C ’IOCTMAarMaTHuYecKoi
THAPOTEePMaNbHOH CTaAuell ByJKaHU3Ma.
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