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Mapkesuuy [I.LB. NeocHRknuHaNBHO® TEPPHICHHOE OCAAKOHAKOMIEHHE Ha
Boctoke A3uu B daHepo3oe. Ha npumepe Cuxora-Anunsa u Kamuatku. M.: Hayka,
1985.

PaccmotpeHbl 0COGeHHOCTH TEOCHHKITHHAIBHOIO TEPPHICHHOI'D OC4[KOHAKOI-
neiua Cuxors-AnuHsa u BocToyoit Kamuatku HPeMMYLUCCTBEHHO B [O3[HeM
Me3030¢ M KalHo3oe. Ha ocHOBaHMM M3y4YeHUA BellleCTBEHHOT'O COCTABA Bhle/IeHO
[B2 THNA NECYAHHKOB - APKO30BLIX Ha (MXOT3-AllMHe M IpayBaKkoBhIX Ha Kam-
YaTKe, & TaKXe COOTBETCTBYWUIMX HM aneBpo-aprwuldToB. [lpennonaraercs, uro
CHXOT3-ANIHHCKAaA TeOCHMHKNWHANL pa3sBMBanach B pe3dynbraTe pudToreHesa Ha
KOHTHHeHTANBHOM! Kope, KOTOpas ciyXwia I'NIABHBIM HCTOYHMKOM TeppHIeHHOI'O
cHaNHdecKOro martepuana, a Bocrouno-Kamuarckas Guina 3anosxeHa Ha OKeaHHuecC-
KOM OCHOBaHMH, W Be[lylllee MECTO B e¢ I'eoJIOrHYecKOl HCTOpHH 3aHMMAaNK OCTpo-
BOAYXHblC Mpouecchl TpH oNpefensioiied poid BYJIKAHM3MAE KaK MCTOYHHKA
TIHTAHHA Ce/IMMeHTAUHOHHBIX GaccefiHOB.

KHura appecoBaHa JHMTONIOrEaM M TeoloraM WHPOKOro npodiuis, HHTepecylo-
LMMCH UCTOPHel reosioruyecKoro pa3seuTus BocrouyHoit Asuu.

Peuensenrs:
B.B. Kypuocos, C.M. Tauwu
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BBEIEHUE

B Hactosmei pabore MCCNENy0TCA T€OCHHKITMHATBHbIE, INIABHBIM 00pa3om
TeppUTeHHBIE OCA/IOYHO-BYIIKaHOTeHHbIe (OPMAlMH ceBepo-3amaiHoOi  YacTH
TuxookeaHCKOTO CKIAAuaToOro mosca, H3yYeHHbIe aBTOpOM B TeueHue [965—
1982 rr. ITH uccneOBaHHA HAuamMCh C onpeneneHUs QuuIeBbIX opmalmii,
PA3BHTHIX HA [AHHOW TEPPUTOPHH, CTPOSHHI0, BENIECTBEHHOMY COCTABY M YCIIO-
BHAM 06pa3oBaHiA KOTOPBIX ABTOP NMOCBATHN pax pador [54-59].

Cam mo ceBe dumi, kasanoce Obl, BCECTOPOHHee M3yueHHas (GOpMALHA, HO
OHa TIPONOJIKAET BBI3bIBATE H CeifYac MHOTO CTOPOB, TOIHMMASA TIPH 3TOM PAL
npobnem, CBA3aHHBIX C TEOCHHKITHHATLHLIM JIHTOTEHe30M, 4T0, B CBOK OYepesip,
NpURJIeKaeT BHHMaHHE K APYTAM mpofileMam, TECHO CBA3AHHBIM C QuMieM,
a4 MMEHHO K O(HONMHMTOBOW, WM acNMIHOH, GOpPMAlIMKU BHU3Y M MONACCOBOH
BRepxy. Cnegyer moguepKHyTh, YTO BO BCEX ITHX FeoNOrHYecKHX 06pasoBaHUAX
NPUCYTCTBYET B TOM WIH MHOM KOJIMYeCTBE TePPUreHHLIH KOMIUIEKC, O/IHOH H3
COCTaBIAMNIMX KOTOPOTO ABIAIOTCA TECYaHO -ATIEBPHTORbIE OPOJIBL.

Teppurennsie 0oGpa3oBaHua — 310 OMH W3 HauGonee HHOOPMATHBHBIX reo-
TOTHYECKUX 0GBEKTOB, NO3BOJIAWNUMX BOCCTAHABIMBATh NAIEOTEOTpadHYecKHe
H NATEOTeKTOHMUECKHE YCIOBHA obpaszoBanna ocamkoB. [Ipu atom u3yueHue ux
COCTaBA [AET MOYTH EOUHCTBEHHYH0 BO3MOXHOCTh BOCCTAHOBHMTh HE TOMBKO
COCTaB, HO KOCBEHHO M CTPOEHHE ofinacTeil NMHTAHKUA, 3 CITEIOBATENBHO, TIOJTYUHTH
MAKCHMYM CBE[eHHH O TeoJIOTHYeCKOH UCTOPUM PA3THYHBIX YYACTKOB 3eMITH Ha
TOM WJIH HHOM 3Talle UX pa3sBUTHA.

OcoBblit MHTEpeC, HECOMHEHHO, MPeNCTABIAINT NAIE0Tre0N0OrHYecKHe PeKOoH-
CTpYKLMM B 30He nepexoga or EBpasnarckoro koHtHHeHTa K Tuxomy okeany —
9TOH YHMKAIBHOH TEPPUTOPHH, IIie HCCIIeNOBATeIb HMEET BOSMOXHOCTb H3YUHTh
pasHooGpa3Hble 1O CTENEeHH 3PeNo¢TH CTPYKTYpPHI: OT [peBHHX KOHTHHEHTAIh-
HBIX CHATHYeCKHX ONOKOB yepes pa3sHOBO3PACTHbIE CKIIafyaThie CHCTEMBI N0
COBpPEMEHHBIX OKPaHHHBIX MOPEil, OCTPOBHBIX YT, IMyBGOKOBOIHBIX Xeno6oB u
oKeaHHueCKHX MpocTpaHcTB. C 06LIereoornyecKoi TOUKH 3peHusA [aHHAA 30Ha
paccMaTpUBanach MHOrMMH HccneioBaTenamu. Hemano B norumanuy ee riyous-
HOTO CTpOEHHMfi BHeCIH reodM3uyeckHe MCCIEOBAHHA. 3HaUMTeNBHBIE YCIEXH
ObUTH JOCTHTHYTHI M Grnarofiaps GypeHHI0 MOPCKOTO /iHa ¢ cymHa “Tnomap Yen-
neHmkep”. Mexny TemM BeleCTBeHHbIH COCTAaB OCAJIOYHO-BYIIKAHOTEHHBIX, H B
YaCTHOCTH TEeppPUreHHbIX TOMIL, OT /IPEBHEHUMX JI0 COBPEMEHHBIX, XOTA OHH
CIAranT OCHOBHYIO IOJI0 PACCMATPUBAEMOH TePPHTOPHH, OCTAETCA CI1abOH3yUeH-
HbiM. Kak npaBiio, BeIeCTBEHHOMY COCTaBY BY/IKAHOTEHHO-OCAI0YHBIX (hopMa-
IMii, B TOM YMCIIe TePPUIeHHbIX, NOCBALICHDI UL HECHCTEMAaTH3HPOBAHHBIE H
Y3KOHAIpPaBJIeHHbIE HCCIIeIOBAHUA, OXBATHIBAWIIME TONBKO HeBGONIBbILHEe PAHOHEI!
M OCBEIAoIMe HempONO/KHTENbHbIE ITANbl TeOJIOTHYeCcKOro pasBMTHA MOC-
JIETHUX.
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B 30-X ropax Hauero CTOneTHA cneuudaiucTamMu B o6iacti obieHd reonoruu,
FeOXHMHH, METAIUIOTeHUHM ObIMM BBICKA3aHBI, & BIOCTEACTBHH P3IBHTBI MIEH O
NPUHIMITHATBHBIX PATHUAAX MEXIY ABYMA 30HAMM CeBepO-3anagHON YacTH
THXO0KEAHCKOr0 CKITA/IuaTOro nosca: BHEUIHeH W BHYTPEeHHEeH N0 OTHOILEHHIO K
okeady. B oBmmx yeprax 3TH paniMuMA CBOJATCA K TOMY, YTO BHELIHAS 30Ha
pa3BHBATACh KAK CHElM(UYECKH CHATHYECKHH YMAacTOK 3eMHOH KOpBI, a BHYT-
PEHHAA 30Ha MpejicTaBieHa GpeMHYECKHM THIIOM. JTO HAIIDIO OTPaXKeHHe B CTpOe-
HHM M XapaKTepe MarMaTHYeCKHX MpOLEcCOB, a TAKXKe B METAJUIOTeHHUECKHX
0coBEHHOCTAX ABYX YNOMAHYTHIX 30H. [Ipuuem nouru Bce uccnemopareny oTme-
YAIH, YTO HaHMeHee U3YUeHHBIMH OCTAHTCH OCOGEHHOCTH JIMTOTEHe3a ¥ HCTOPHA
0CaJKOHAKOIIEHUA B JTHX /IBYX KOHTDPAacTHBIX 30HaX. Bce mepeunciieHHoe BbI-
we nobynuno aBTOpa CONOCTABMTh BEIIECTBEHHBIH COCTAB OCAJOYHO-BYITKAHO-
reHHpIX hopMalni BHELIHEH W BHYTpPeHHeH 30H ¢ TeM, YTOObI BBIACHHTS, KAKOBA
POIb Pas’NMYHBEIX THIOB MOPOJL M COOTBETCTBEHHO MPOLECCOB JIMTOTeHe3a Ha pas-
JIMYHBIX 3TANax MX Fe0JIOrHYecKOro pasBuTHA.

Kak 6yper mokasaHo B KHHre, HOEA O IBYX MyTAX PasBHTHUA reollOrHYECKHX
TPOIIECCOB, B YACTHOCTH MAarMaTH3ma, py/IOTeHe3a M TeKTOHMKH BO BHYTpEHHEH
W BHelHe# 30HaX THxookeaHckoro nodca, Beicka3anHas Buepssie C.C. Cmup-
HOBBIM M pa3pabaTeiBaBiuanca B pamvHeiiiiem H0.A. Bunubunsim, 11.C. Xapke-
, Bruem, JLU. KpacubimM B apyrumu uccrienoBarenamu [14, 26, 101-103], ua-
XO[IMT NONTHOe MOATBEepKIEHHe B IBOJIIOIMH TeppUreHHOTo nHuToreHesa Cuxors-
Annaa 1 Kamuaticn.

OfMH M3 BaKHBIX TOKAa3aTelld TEONIOTHYECKOro pasBHTHA pAioHa — 3TO He-
COMHEHHO XapaKTep M WHTEHCHBHOCTH MpPOLECCOB BYJIKAHH3MAa, COCTAB M KOJH-
YEeCTBO €ro NpOAYKTOB B HAPALUWBAHWM M CTAHOBJIEGHMH 3eMHOH KOphl. A mo-
CKOIIBKY BYJIKaHWYECKHE MPOLECCH! a/leKO He BCEraa MOTYT BOCCTAHABIHBATh-
Cf M0 MX IpAMBIM MPOOYKTAM, OTPOMHOE 3HaueHue MMeeT PeKOHCTPYKILMA WX
no 06/10MOYHBIM BYJIKAHOMHKTOBBIM TOpPOJAM — IIPeMMYIUECTBEHHO MO Tpay-
BaKKaMm. JTH BOIpPOCKI 0COGEHHO OCTpO CTOAT ceifyac, KOrga Gompliywo TOIY-
NAPHOCTh MONIYYMWINM HOEH MIMTOBOH TEKTOHMKHM, MO0 TONBKO HCCNeNOBaHHA
reoIOTHYECKOrQ MpOLDIOro, OCHOBAHHBIE HA TOYHBIX AHATMTHYECKHX [aHHBIX,
MOTYT MpOJHTh CBET HA TO, [IEHCTBOBAIM JIH 3aKOHBI M MpPABWIA IUTMTOBOH
TEKTOHMKH BO BCE TeONOTHYeCKHe BpPeMeHa WIH 3T0 CreludHuecKoe SABIIEHHE
MOCNEHUX 3TaNnoB (aHepo3od, a OTCHAA — ecTh JIM CMBICT BCErJa MCKaTh B
Gnuakom W Tem Goliee JanekoM reoJOTHMYECKOM MPOINIOM TOMONIOTH Cerofl-
HALMHAX MaKpOCTPYKTYP 3€MHON KOpBI: OCTpOBHBIE OYyTH, 30HB! bBensoda,
riy6oKoBoaHbIe Kenoba, OKpauHHEIE MOPA, OKeaHNYecKHe pUQTHI U T.0.

PellichH0 MepeuMciieHHbIX BONMPOCOB HECOMHEHHO MOXET crocobcTBOBATH
[O3HaHKe CTPOGHHMSA M BeIECTBEHHOTO COCTABA BYJIKAaHOTEHHO-OCANOYHBIX
dopmainii BHellHeH W BHYTpeHHeH 30H ceBepo-3anaiHoi yacTH TuxookeaHcko-
ro cxnapuyatoro nosaca. B npemsimymeii Moorpadpun [55] asTop mommprTodKHMIT
onyOlHKoBaHHBIE JIMTEPaTypHble M cOOCTBeHHBIE MATepHaTBl MO (IIHIIEBBEIM
dopmanmam cepepo-3amaHoil yacTH THXOOKEaHCKOro CKIaguyaToro Iosca,
TIie ONHCAaHbl OCHOBHBIC THINBI (GIUIIEBEIX (OpMANH, Pa3BHTHIX HA TEPPHTOPHH
Bocrousoit Cubupu, Cuxora-Anuss, Caxamnua, Kopakcko-Kamyarckoi ofnac-
TH, @ TAKKe Ha 3apyGexcHol TeppuTOpHH — ANMOHCKMX OCTPOBax, M-OBe ANsAcke,
ocrposax Hoso# 3emanmuu, Taisane, KaManTaHe 1 Ip.; paccMOTpPEHBI CTPYK-
TYpHOE M (OpPMAUMOHHOE TMOJNOKeHHe (QIIMLIeH, HX BO3PacT, BelEeCTBEHHBIH
cOCTaB, MCTOYHMKM nuTaHua. Ha 3108 OCHOBE chenaHel BBIBOOKI 00 0coGeH-
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HOCTAX (UHMIIEBOH CHOMMEHTAllMM, €€ MecTe H pPONH B HAKOIUICHMH TEeOCHH-
KJMHAMBHBIX TONLI; TIOKa3aHel JBONIOIMA MNpoueccoB Quuuieo6pasoBaHus,
H3aMeHeHHe MOpQOIOTHHE, COCTABA H MPOCTPAHCTBEHHOTO NMOJNOMKEeHNA QUIHILEBbIX
dopmalii B MCTOPHH TeOCHHKITHHATIBHOTO PA3BUTHA, & TAKKE BIIMAHHE BYITKa-
HHYECKHUX IIPOIecCOB Ha QIIHILIEBYI0 CEMMEHTALMIO.

Taxke GbUT ceaH BBIBOM, uTO (GuIleBbie GopManuM pa3BUTEl KaK BO BHeIl-
Heji, BHYTPHKOHTHHEHTANTbHOM, TAK W BO BHYTPEHHel, IPHOKEaHUYeCKOH 30HAX
Tux00KeaHCKOro CKiaayaToro nosca, Kaxqioi u3 3THX 30H CBOHCTBEH CBOM THII
¢nmua. BHYTPHKOHTHHEHTANIbHble (MM 00pa30BATMCh B TeOCHHKIIMHAIAX,
3a10XKHBLIMXCA HAa TepepabOTaHHOH KOpe KOHTHHEHTANBHOTO THIA M XapakTe-
PH3YIOUMXCA MHOTCOCHHKITHHATBHBIM OC[IKOHAKOIUIEHHEM M KHUCIIBIM Marma-
muamoM. [IpHokeanuuyeckue (MUIIM YYacTBYIOT B CTPOEHMH TEOCHHICTHHAIIEH,
3QTOKUBLMXCA HA OKEaHHYeCKOH KOpe, KOTOPLIM CBOWCTBEHHBI 3BIe0CHHKITH-
HaTBHBIE pANbl GOPMALHH ¥ aH/Ie3UT-6a3aIbTOBbIH MarMaTH3M.

Teppurennsie nmopomst Gnuileil BHYTPHKOHTHHEHTAIBHOH 30HBI CIIOXKEHBI
apKO30BBIM MaTepHaroM, 06pa3oBaBUMMCA B XOIe pa3pyllIeHHs OCAZIOYHBIX,
MarMaTHYeCKHX H MeTaMop(HYeCKUX NMOPOI, 10 COCTABY IPHMMEpHO COOTBET-
CTBYIOIMX TPaHHTY, BYIKAHOTEHHOrO e MaTepHara B HHUX Mano, Teppures-
Hble NMOPOMIB! MPHOKEAHHYECKOH 30HBI XaPaKTePH3YHTCH I'PayBaKKOBBIM COCTA-
BOM, 2 Nofapnsouee 60BUMHCTBO 06I0MKOB NMOPOJ B HUX CIIQXEHO CpelHH-
MH H OCHOBHBIMM 3ddy3usBamu. Kpome nepeoTnokKeHHOTO BYITKaHHYECKOTO
MaTepHana, HeGOMBLIYI0 MO0 COCTABIAKT HPOXYKTBI CHHXPOHHOIO BYJIKA-
HH3Ma,

WayueHHbri paHee MaTepuasl OCHOBaH ITIaBHBIM 0Gpa3’oM Ha oGiuereonors-
yecKMX HaGmofieHMAX H TeTporpaduyeckKux HcclefoBaHHAX. Bonee mosmmee
u Gomee meTanpHOE H3YUeHHE XHMHYECKOTO M MHHEDPAIOTHYECKOTO COCTARA
TepPPUIreHHbIX NOpon (IHINeBBIX (GOpPMALMHA, 8 TAKXKEe MPHUBIEUEHHE JIOTOITHH-
TENBHOTO JINTEPATYPHOTO MaTepHaia M0 MX BEILECTBEHHOMY COCTaBy MO3BOIIH-
N¥ TONYYHTh HOBBIE JaHHbIE, OATBEPKIAIONIMe W NONOTHAIONME paHee BhICKA-
3aHHY10 TOUKY 3peHus. Kpome Toro, TaMm, IZie 310 NO3BOJAIA IOJIHOTA pa3pe3os,
IUIA KOTHYECTBEHHON OLEGHKM COCTaBa OCA[0YHO-BYIKAHOTeHHOrO CIOS 3eMHOH
Kops! B mpepenax Cuxora-Anuna u KamuaTku GbU1 MofcuMTaH CpedHeB3BELIEH-
HBIA XUMHYECKHH COCTAB,

Hacrosmaa kHMra HalMcaHa Kak Ha OCHOBe IONIEBOTO MaTepuana, Mojy4eH-
Horo aBTopoM mo Cuxors-Anmuckoil ¥ Kopskcko-KamuaTckoil CKmamyaTeiM
CHCTEMaM, TaK H HOBBIX JIMTEPaTYPHbIX MAaHHLIX, BKJINUYAA H HCCIIENOBAHUA 1O
3apybe)kHOH TEPpHTOpPHHM 3alafHOTO CeKTOpa THXO0OKEeaHCKOTO CKNaJyaToro
nosica. B pabore mpuBeneHbl TabGMULBI, COCTaBNEGHHBIE TIO MHOTOYHCIEHHBIM
Pe3yNIbTATAM XHMHYECKHX M CHEKTPAIBHBIX AHAIH30B, PA3IHYHOIO Npoduid,
BKJIIOYaA FeOXHMHYECKHE W MeTaJlJIOreHHYecK e,



CTPYKTYPHOE TMOJIOKEHHE CHXOT3-AJIMHA U KAMYATKH
B 30HE NEPEXOIIA OT KOHTHHEHTA K OKEAHY

PaccMaTpuBaembie HAMH TeppHTEHHBIE TeOCHHKIIMHANbHBIE 0Opa3oBaHUA
BXO[AT B COCTAaB CTPYKTYP, KOTOpBIE pasMelleHbl B Pa3IHYHBIX MecTaX Orpom-
HOIl TEPPHTOPHH CeBepo-3anajiHoil yacTH TuxookeaHckoro nosca.

IMon TuxookeaHCKMM MNOACOM 3[1eCh MMeETCA B BHAY B IEpBYH Ovepelp
onpenenenue C.C. CvmpHoBa [87], cornmacHo kOTOpOMY B 3TO NMOHATHE BKITIO-
YaKTCA HE TONBKO 0GNIACTH, HEMOCPEe[CTBEHHO TpaHMyalMe ¢ COGCTBEHHO OKea-
HOM, HO Takke BCA MOGWIbHAS 30HA, 3aKITIOYEHHAA MEXIY OKeaHOM C OIHOMH
CTOPOHBI H IPeBHUMH [I0KeMBpHiiCKUMH IIaTHOpMaMH — C IPYTOil.

B nomumannu C.C. CmupHOBa, cknamyaThie 061acTH, oKpyxkatoume Tuxuii
okeaH, 06pa3ylT eIWHBIH MeTaNNOTeHWYeCKUil Mosc, B Tpeferax KOTOpOro
MOrYT ObITh BbIIENEHB! [BE 30HBI, PE3KO PATMYAMILHECH METALIOTEHHYECKH,
oco0eHHO B 23MATCKOH YaCTH MOACAa: BHEIUHAA MO OTHOIICHWID K OKeaHy —
“'onoBAHHO-BONb(paMoBad’” W BHyTpeHHAA — “cepeGpo-menuas”. Peskue
pasNHYHA B METAIJIOTeHHH 3THX 30H CBA3BIBAITCA C PasfIMYHBIMK MO COCTABY
MarMATHYeCKHMH KOMIUTEKCaMH, Pa3BHUTBIMM B HUX. Bo BHemmeit yactu asuar-
CKOr0 OTpe3Kka MarmaTW4eckue MpOSBIIEHMs, B3ATHIE BO BCEl CBOeH Macce,
XApAKTEPU3YIOTCA ONpeleneHHoN 6GeIHOCTbI0 OCHOBHBIMHM pajzHocTAMH. Bcio
HX COBOKYITHOCTh MOXHO ObUI0 6bl HA3BaTh “NIEHKOKPATOBBIM KOMIUIEKCOM,
MPOTHBOMOCTABMB €ro "Me30KpaToBOMY KOMIUTeKCy BHYTpeHHeil, NpHOKeaH-
CKO# yacTH. Paanuuua B MeTAUIOTeHMH M MarmaTH3Me BHEIHed ¥ BHYTpeHHeH
yacteil Tuxookeanckoro mosica C.C. CMHPHOB CBA3BIBaeT IIAaBHBIM 06pa3zoM
C pasNMYHBIM HX MOJNOXKEHWeM OTHOCHTEIBHO OKeaHa, TPHYpOUeHHOCTBIO K
HEO[IHHAKOBBIM 30HAM CJIOXHOTO CKIIaQ4aTOrO MOACA, PACHONIONEHHOTO MEXIY
OKEaHWYeCKOH BITANHHOM, NMOYTH JIMLIEHHOH CHANfA, U JPeBHHMM KOHTHHEHTAIb-
HBIMHM CTPYK Ty PAMH.

Heckonesko mozxe H.A, Bumibun [14], paccMOTpeB BHYTPeHHIOKW W BHEIL-
HIOK0 30HBI C TO3HMIMH TEOXHMHH, NPULIET K BbIBOJY, YTO CTOJb Pe3KHe pasiu-
YHA B MArMaTH3Me H MeTAIIOreHHM YKAa3bIBAKT HA TO, YTO BECh XOJI HX TEKTOHO-
MArmMaTHYecKoro paspuTHA GbUT pasfTMUHBIM H YTO OHM ABJIAKTCA, B CYLIHOCTH,
NpEICTABHTENIAMH  PasMYHBIX THIOB TEOCHHKJIHHANBHO-OPOTEHHBIX 30H.
IO.C, Xapkepnu [101, 102] Bbimenwn 3TH THIIBI M. OTHEC FeOCHHKIITHHATIBHBIE
CKNafuaThie oGnacTH, pa3BMTBie BO BHEIIHEH 30HE, K BEepPXOAHCKOMY THITY,
a BO BHYTpEHHEH — K YPalbCcKOMY.

JLU. Kpacusiit [26] B mpenmemax ceBepo-3amajHoii yacTH THXOOKEAHCKOTO
Mofica PaaNHyaeT HECKOJIbKO KPYMHBIX G/I0KOB (MeraGlIoKOB) 3eMHOH KOpbI,
KOTOpbIE OTIHYAIOTCA APYT OT ApYTa HeKOTOpBIMH ocobeHHOCTAMH — dopma-
UHOHHBIMK PAJAMH, MarmMaTH3MOM, MeTaMopH3IMOM H TIOUTH BCErfa Treo-
duIMueckuMH XapakTepHcrikamu., M3 Hux Amypo-Yccypuiickuii, AnpgaHo-Cra-
HOBOH M flHo-UyKkoTckMi Merabnoku, pacronoxeHHsle K 3amagy ot BocrouHo-
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A3HATCKOTO BYJIKAHMYECKOro M0fC3, COCTABIAKNT BHELIHK 30HY, a OX0oTCKO-
AHaibipcKHil 610K, HAXONALIMACA K BOCTOKY OT M0fica, — BHYTPEHHII0 30HY
10 OTHOLICHHI0 K OKeaHy.

Haubonee ApKUM NPUMEPOM CKJIa[YaThIX CHCTEM BHEIIHeH 30HbI (BepXo-
anckoro tina mo J1.C. Xapkesuuy [101]) ssnsercs fAuo-Konwimexas o6nacts.
[lo GopMaIMOHHOMY COCTABY OHA OTHOCHTCH K MHOTOCHHKITMHAIIBHBIM 30HAM.
Cneibl BY/TKAaHHYECKOH IEATEIBHOCTH 3[I€Ch MPAKTHYECKH OTCYTCTBYIOT, HO 34TO
MHPOKO NMpPOSBIIEH TPAHHTOMIHBIA MarMaTH3M — BAXHBIA NOKa3aTeib XapaKTe-

4 TEOCHHKJIMHATBHOIO Pa3sBHTHA B YCHOBHAX 3eMHON KOPBI KOHTHHEHTAIBHOTO
tuna [74, 31]. C.M. Tuneman [97] orrocut fAHo-KonbiMcKy o 06macts K BHeIL-
HHMM 110 OTHOILEHHI0 K OKeaHy CHCTeMaM, PUMBIKAKLMM K JpeBHUM miatdop-
M3dM H BO3HHKLIMM Ha OTHOCHTENIBHO 1260 KOHCONHIMPOBAHHOMH MPOTEPO30i-
cKOll CKnajuaToii CTpyKType. K Tak HaspiBaeMOMy OJNMKpPaTOHHOMY THITY
OTHOCAT 3Ty 06M1acTb ¥ IpyTHe HecnenoBaTen. JlaHHble peNonoXeHHa OCHOBA-
HBI Ha CYIIECTBOBaHMH CNabo nepepaboTaHHBIX XKECTKHX INIBIO, Onpeenarommx
XapaKTep CKJIAYaTOCTH, HA cyOIIaThOpPMEHHOM XapaKTepe [AOreoCHHKITHHAITB-
HBIX OOpa3’0BaHWA M HA OCOGEHHOCTAX HAYAIBHBIX ITANOB FEOCHHKIIMHATIBHOTO
saToredesa. B flno-Konpimckoii 0611acTv OTCYTCTBYET WIM NpeNCTABIeHa BeCh-
ma c51ab0o BYTKaHOTeHHO-K peMHHCTO-CIaHIeBaA GpopMalusA CTATUH HOPMATBHOTO
TeOCHHKIIHHATBHOTO pexxuma. 310 otmevan eme C.C. CMHMpHOB; OH MOJYepKH-
B/l NpPHUMEYATeNbHOCTh TOTO, YTO B COCTaBe MOMHOH, A0 10—11 kM, TONIIHM
re0 CHHKITMHANIBHBIX 0CaJIkoB BepXxofAHCKOro KoMIUIeKca, OXBATHIBAKOIIEH OT/IO-
JEHHA OT NMepMH [0 Cpe/iHeH phbl BKIIIOYHTEIBHO, OCHOBHBbIE 3ddy3nBeI cCKYyI-
HbI, @ Yaile NPOCTO OTCYTCTBYWT. 33aTO BechbMa XApaKTEPHO [OJIA 3TOH 30HBI
HHTEHCHBHOE TEPPHTEHHOE OCa/IKOHAKOIUIEHHEe, KOTOpPOe MOXET PacTAHYThCA
HA JUIMTENIBHOE TEeOJIOTHYeCKOe BpeMsA WIH MOILUHeHIHe TeppUreHHble TOJIIIH
B HEKOTOPBIX CIyYasAiX HAKANITHBAIOTCA FeOJIOTHYECKH NOYTH MTHOBEHHO.

Bo pHemme# 30He pacnonaraerca H Cuxora-AnmHCKas cKiamyatas obmacTs,
B KOTOPbIX Mbl H3YYalIH TeppHreHHble (OpMalMH, B YACTHOCTH HX BelECTBEH-
HbIH cocTaB. B omnuume or flno-KoneiMckoi o6nacTi, KpaiHero npefcraBuTeNns
BHEIUHEro (BepXosiHCKOro) TtHma, Ha CHXOT3-ANMHe KpeMHHCTBIE CNaHIbI H
OCHOBHbIE BYJIKAHHTHI B COCTABE PAHHETEOCHHKITHHAJIBHOTO KOMIDIEKCa WIpalioT
cpaBHuTeNiBHO Gonbiiryio posne. Ho, kak cnpaBemnuso ormeuaer JI.C. Xapkepmnu
[103], TAnHuHO BYNIKAHOTEHHO-AIIMOBAA (HOPMAIMA OTCYTCTRYET U 3/1ECh.

fipkuM TNpeAcTaBUTENEM TeOCHHKIIMHABHBIX OONacTed BHYTpeHHEH 30HBI
apnAerca Kopakcko-Kamyarckana cxiamyatas obnacts, IBE KpYTHbIE CTPYKTY-
pbi KoTopoii — OnwTopekuii ¥ TioleBckHii mporuGel — onucaHsl Hamu. B aToi
o0nacTd pa3sBHThI MOIIHbIE MATEO30HCKHE H Me3030HCKHE BYITKaHOTEHHO-KpEM-
HHCTHIE, B TOM UHCIIe ODHOIHTOBbIE GOPMAUKH C YYaCTHEM OCHOBHBIX HHTPY3HB-
HbIX KOMIUIEKCOB, CJIarajoiupe HWXKHHE YaCTH pa3pe3oB PA3IHUHBIX CTPYKTYp-
HO-popmaiMOHHBIX 30H. Ha Oonee mo3gHuX cragMsax BIIMAHHE BYIKaHH3Ma
MPOMOJIXAJIO OCTABATLCSA YPE3BBIYAHHO CHILHBIM BILUIOTE [0 Y4aCTHA B HAKOILIE-
HHH KaWHO30HCKOH Moacchl, I'paHHTOHIOHbBIN MarMaTH3M B OTIHWYHE OT BHeLL-
HEH 30HBI HrpaeT HAYTOXHYIO POJlb.

Taxum oBpasom, B obmeii cTpykType Tuxookeanckoro nosca Cuxora-Anu-
cKas ckiamvaTas obNacTs pacnonaraercs Bo BHelHei 30He, a Kopskcko-Kam-
YaTCKaA — BO BHYTPEeHHEl N0 OTHOLIEHHIO K OKeaHy.

Cuxors-Anunckas oGmacts [29, 30] nporArMBaeTci B MEPHIHOHAIBHOM
HanpasneHuu Bponib mobepexss fAnonckoro mopsa w Tarapckoro mpomusa. C
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BOCTOKA OHA OrpaHuvyeHa CHXOT3-ANIMHCKMM 3BeHOM BoCTouHO-Asmatckoro
BYJIKAHHYECKOTO TOsica, HA 3allajie OHAa MpHUMBIKaeT K Goliee IPEBHUM JKECTKHM
maccHBaM — XaHkakickomy H BypeuHckomy. B ceBepo-3amamHO# cBOeil yacTH
OHa COWIEHACTCHA CO CTPYKTYpamu cyBLUMpOTHOro HanpasneHua Mourono-Oxor-
CKOii cknmamuaroii ofiacTH, a Ha ceBepe YXOOMT moi Bojsl OXOTCKOro MopA.

ByniKaHWYecKWil MOAC 3aJIeTaeT HA TeOCHHKITHHAIIBHOM CKimajyatoM ¢yHna-
MeHTe CO CTpYKTYpHBIM HECOTJIacHeM, a Bce 3amafHble orpanuueHns Cuxora-
ANMHCKOH CckniaayaToi o6IacTH NpefcTaBNAlT Co60H pasphIBHBIE HApYLIEHHA
PasnUYHOrO OPAIKA.

BHyTpu o6macTH BBHIENAKTCA CeLylolHe OCHOBHble cTpyKTypst [30]. Ha
iore, ¢ 3amajia Ha BOcToK — JlayGuxunckas 30Ha, InapHbiil aHTHIOTHHOpHIA, ['aB-
Hbiid curkmuHopui ¥ [lpuGpexusii anTxknuHopwii. Ha ceBepe Cuxora-Anuns
Onarogapa norpyxenuw I7agHOro AaHTHK/IMHOPHA I[71aBHBIA CHHKITHHOpDHRA
CIIMBAETCA C pACMONIOXEHHBIM 3anafgHee AMYpO-YcCYpHHCKHM CHHKIMHOpPHEM
[29]. I'parnusl Mekay NMepeunHciieHHBIMH CTPYKTYpaMH TEKTOHMYeCKHe. AHTH-
KJIMHODHMH CIOXeHbl NPEUMYIIECTBEHHO BYIIKAHOTeHHO-KPEeMHUCTO-TepPHTeH-
HBIMH TAJIEO30MCKHMH M  HIDKHEME3030HCKHMH paHHereoCHHKIIMHATbHEIMU
006pasoBaHHAMH, 8 CHHKJIHHODHM — MOIIHBIM TeppHTeHHBIM MO3IHETe0CHH-
KJIMHAIBHBIM KOMIUIEKCOM TO3[HEro Me30308, B OCHOBHOM PaHHEro Mela.

Kopskcko-Kamuatckas o6macts [26, 28, 96] orpaHnuena Ha 3anamne OXoTCcKO-
YyKOTCKHM BY/IKAHOTEHOM, 2 HAa BOCTOKe — akpatopueil Bepunrosa mops u
Tuxoro Oxeana. B ee npegenax seiienserca 3alagHasn 4acTh — 0GNAcTs 3aBeplleH-
HOM CKJIAQYaToOCTH, KyOa OTHOocATCA GOnbuias yacTs KOpAKCKOTo HAropsd,
HentpanpHaa u 3amagHas KamuaTka ¥ BOCTOYHAA 4acTsh, rae BeiaenswTca Boc-
ToyHo-Kamuarckuil aHTHKIIMHOpHIA, B Alpe KOTOPOTO BBIXOAAT CHIBHO IHUCIIO-
UMpOBaHHbIE BepXHEMEJIOBbIe BYJIKA-
HOTEHHO-OCalouHbie TOMlmM; Bocrou-
HO-Kamuarckuil CHHKITHHODMI, CIIO-
KEHHBIH = TaJIeoreH- HIKHeMeNO BhIM
dnuiem; HanoxeHHbld ToleBCKMiA
(Bocrouno-KamuaTckui) mporu6, Bbl-
MOJTHEHHBIA CpefiHe- H BepXHeMHOIle-
HOBBIMM, YaCTHYHO (IIHMILEBHIMHU TOJN-
WAMH, ¥ AHTHKIIHHOPHH BOCTOYHBIX
MO YOCTPOBOB, CIOXEHHBIX NpPeHMY-
IIECTBEHHO BYZIKAHOT€HHBIMH TONIIa-
MH QIHroleHa M MuoleHa #IIpomon-
xenueM crpyktyp Boctounoit Kam-
YaTKH K ceBepy B npenenst Kopsk-
CKOro Harophsi sBiferca OmoTop-
CKHH IIporu0, Iie MMelTcs BYNKa-
HOT€HHO-0CaJIOYHbIe obpazoBaHus
TIO3/THErO MeNa — MO3[IHEro MHOLEHA.

Puc. 1. Pacnionoxenne W3yuyeHHBIX paiioHOB
Cuxor>-AnuHa ¥ Kamuarkn (3amTpuxo-
BaHO)

CuxoT3-AnuHb ] — HxuHe,
2 — Cenepmenit; Kamuarka: 3 — Kporou-
KM mnonyocrpoB, 4 — Wnemamckuit nony-
ocTpoB.
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Hamu paccMOTpeHbl TeppHTeHHbIe Ie0CHHKIIHHAIbHBIE 06pasoBanua [MaBHO-
ro cuHioTHHOpUA Cuxora-Anuua, a Takxke Onworopekoro u TwoleBckoro nporu-
goB Bocrounoit Kamuarku (puc. 1).

91H 06beKThI GbUTH BhIOPAHBI B KAYECTBE ONOPHBIX [UTA CYKIEHHA O XapaKTe-
peé TEPPHIEeHHOTO TEOCHHKIIMHAIBHOTO OCA[IKOHAKOIUIEHHA 10 HEeCKOIBKUM

aMm.

1., I'mapHeni cHHKIMHOpUI CHXOTI-ANMHA HAXOOWTCH BO BHEIHE# 30He
THx00KeaHCKOTo mnosca, npyrue asa — Omwotopekui ¥ TroleBckuii nporuGn
KamuaTki — BO BHYTpeHHeil 30He. Takum 06pa3om, HCCIIeIOBANKChH MPeNCTaBH-
TeIH OBYX KOHTPACTHBIX 30H C IPUHUMIIMATIEHO Pa3HOH MCTOpHEH reosoriyec-
KOT0 Pa3BHTHA, MArMaTH3MOM H MeTAJUIOTeHHeH .

2. B yka3aHHBIX TpeX CTPYKTYpaX COCPeoTOYeHbI HauGomnee MOIHbIE, OTHO-
CHTENIBHO XOpOLI0 OGHAXEHHbIE TeppHreHHbIe TOJIUM M ONOPHBIE TEOIOTHYEC
KHe pa3pessl,

3. Kax Ha Cuxor3-Anume, taxk # Ha Kamuatke B 3THX CTPYKTYpax pasBUTHI
OIHH M Te e TeppureHHble HopMalny — (IIHIIEeBAaA ¥ MOJTACCOBas WIM HX TOMO-
NOTH. 3TO A0 BO3MOXHOCTh CPABHMTH OTHOTHIIHbIE 0BPAa30BAHMA BO BHEILHEH
H BHYTpEHHEH 30HaX.

4. Bo Bcex Tpex CIyYasx CTpOEHME M COCTAB TePPHIeHHBIX (GOpMAlMi — TH-
NHYHBIe [UIA [JaHHOM CTPYKTYpBI H [IaXe, KaK MOKAa3dIM HAllM HCCIeJJOBAHHUA,
IUIA CMEXHBIX CTPYKTYp M obnactd B nenom. lloatomMy OHH MOTyT CIYXHTh
pemepHBIMH OOBEKTaMH, M3yYeHHe KOTOPBIX MO3BONAET C W3IBECTHOH mHonmei
YCIOBHOCTH CY[OMTh O TeOJIOTMYECKOH MCTOPHM PasBUTHA KPYIHBIX PETHOHOB.

TEPPUTEHHBIE OTJIOXEHHSA

KPATKAA XAPAKTEPHCTHKA OINOPHBIX FEOJIOIMYECKHX PA3PE30B
A UX OOPMAUMOHHAA NMPHHAIEXHOCTB

Bopemenax CHXOT3>ANHMHCKONW re0oCHHKIHHAaNbHOMH 00-
N acTH WUCCIEIOBAIUCh TPH CTPYKTYPHO-DOPMALMOHHBIE 30HbI: [TaBHbIH
aHTHKITMHOPHH, [aBHbIA cHKTUHO pHil U ITpuGpeXxHbIH AHTHITHHOPHIA.

B aHTHIJIHHODHAX HAa MOBEPXHOCTh BBIXOOAT HaubOJIee [pEeBHHEe YacTH CTpa-
THrpaguyeckoro paspesa, usecrHoro Ha Cuxors-Amune. OcoBeHHO MpeacTaBH-
TENbHBI 371eCh OCA[OYHO-BYIIKAHOTE€HHbIE KOMIUIEKCHI C YY4CTHEM CHWIHTOB,
KPeMHHCTBIX MOPOJ M H3BeCTHAKOB. XYXE, NPeUMYIIeCTBEHHO B I'e0aHTHKIIH-
HanbHBIX anuax, MpefcTaplieHbl BbilUeNexamme opMaunu: GIUIIOMIHAA H
monaccopad. [lo 3THM CIpyKTypam JIHTONOrMYecKuWi martepHan B Gomblien
cBoeit wactH cobpan u obpaboran. OnHako 3a mocie[HHE HECKONBKO JIeT Mo-
JyueHbl HOBble JaHHbIE, KOTOPbIe 3aCTABNAKNT NEPECMOTPETh CYLIECTBYIOMIYIO
cTpaturpaduueckyio cxemy i I3THX OObeKTOB. YuuThiBasi 3TH 06CTOA-
TenbcTBa, (hakTHYeCcKHiH Matepuan no I'maenomy M IlpubpexHoMy aHTHKIIH-
HOPHAM MBI HCIIONB30BAIA TONBKO YaCTHYHO, 2 HMEHHO B TeX ClyyasX, Korga
B3aMMHOE pAcCIOJIOXNKEHHEe JIMTONOTO-CTPaTHrpadMyecKHX edMHMI[ He BIIHA-
710 HA HAlM KOHEYHbIe BBIBOMbI. B HaHHOM KHHIe B OCHOBHOM OIIHCAH BeLIECT-
BEHHBIH COCTAB OCAIOYHBIX Mopor IMAaBHOrO CHHKITMHOPHS, BHYTPH KOTOPOTO
cTpaturpaduyeckas NOCIEOBATEIBHOCTh TONMIL W MX BO3PACT YCTAHOBIIEHbI
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AQCTaTouHO TBEp/o. TAKOMY pelleHHI0 croco6CTBOBAIO M TO, YTO Ha KamuaTke
HAMM M3yueHbl (OPMAIMOHHBIE AHATOTH MOPOJ, Pa3BHTBIX MPEUMYILECTBEHHO
B I'maBHom cuHknuHOpHH CHXOT3-AJIMHA, 2 WMeHHO duiHLLIeBbie, QIHIIOHIHbIE
M Gnu3kue K HMM 06pasoBaHus, MepexoHble K OUONIUTAM BHH3Y M K Morac-
caM BBEDXY. )

['MaBHBI CHHKJIMHOPHH M3yuancA B ero K)KHOH YacTH, B OCHOBHOM B I10JIOCe,
pacronoxenHoi B cpegHeM Teuenun p. [laBioRku m BepxHem Teuenwu p. Pyn-
HOM, mpHMepHO Ha umpore nocenkoB JlansHeropexa u Kasanepopo. B stom
paiioHe pa3BuThl HauGoree MOJIHbIE W XOPOILO O6HaxeHHbIe paspessl. [lo Gonee
H0XKHBIM, XYye ODHaXKeHHBIM W M3yUeHHBIM paiioHam (BacceilH BepxoBbeB p. Yc-
CYpH) HCTIONIB30BaHbI JHIb JONONHUTENBHbIE [aHHBIE, ITIABHBIM 0Gpas’oM 1o
XHMHYECKOMY cocTaBy mopoj. Ha paccmarpuBaemoit TeppHTOpHE 0GHaXawTCA
HIDKHEMEIIOBBIE OTIIOKEHH, KOTOPbIE N0 CBOEMY CTPOEHHIO H OTYACTH IO Belle-
CTBEHHOMY COCTaRY MOPO[ OTNHYAOTCA B 3aMajHOH M BOCTOYHOH YacTAX CHH-
KJTHHOPHA.

B 3amamnoi uyactd, B Gacceiite p. ITaBnoBKku, OHM NpecTaBileHbl CBUTAMH:
TayXuHCKOH (GeppHac), yKTypckod (rotepus-ansb) W IyxKuxckon (aisb)
obmweii MoumocTsio okosno 3 000 M (puc. 2). Bee ath crpaturpaduueckue efu-
HMIIBI CJIOKEHBI OYTH LETHKOM [IeCYaHHKAMM ¥ alleBpo-aprWUinTamMu’ B paziiuy-
HBIX COOTHOIEHHAX. Te M [pyrue mopoas! 06pa3yoT caMOCTOATebHBIE TONIH
WITH YepefyrTCca OPYT ¢ APYrOM HEPAaBHOMEPHO, C/Iaras B HEKOTOPHIX CITydasx
nayky GuuuouaHoro crpoexusa. Hesnauntenshyio pomb wrpawnr rpyboobiio-
MOuHble Hopofbl. B BOcTOwHON wactv [NIaBHOTO CHHKIIWHOpDHA, BOIM3H ero
rpaHuubl ¢ [TpuBpexHbIM aHTHKITHHOpHEM, pasBHMTa moluHas, Gonee 4 000 M,
dnumeBad GopmMauyMa, UEITHKOM CIOXKeHHAA YKTYPCKO# CBATOH roTepus-albo-
ckoro Bo3pacta (puc. 3). @opmaums npencTasngeT coboil pasHOo6pasHO MOCT-
POEHHBIH JIBYXKOMIIOHEHTHbIH TeppPHUTeHHbIH (UKL, HAPALY ¢ KOTOPBIM BCTpe-
YalOTCA MAUYKW M TUIaCThl HEe(IIMILEBOTO XapakTepa (MEecYaHWKH, aieBpo-aprui-
JIMTHI, OIBOJIHO-OTIONI3HERbIe 06pasoBanus) [54, 55].

[lepexon mo natepany OT OIHOTO THIA pa3spesa K IPYroMy pe3kuil — HHKa-
KHX TMpOMeXyTOYHBIX pa3HOCTeH He yjdaercsa Habmiopgate. ITO MoXeT obbsc-
HATBCA OLICTPHIM H3MEHEHHWEM YCIIOBHHM OCAa[KOHAKOIUIEHHS B HalpaBIeHWH,
MOMEPeYHOM OCH PAaHHEMEJIOBOTO MOpCKOro Gacceiina ocagkoHakomnenus. Of-
HAKO 3TOT Mepexof MOXKeT ObITh CKPHIT OT HAONIOIeHUA U B Pe3ynbTaTe CKiajl-
YATOCTH MW Ha[BHraHWA ¢nuuierol (opmauun Ha Gonee 3anagHeie oOpaso-
BaHHA.

OBouM THIIaM pa3pe3’oB CBOHCTBEHHbI MHTEHCHBHbIE CKJIa/lyaThle W Pa3phiB-
Hble [HMonokauun. CKIaiKy y3kHe, HHOTA JIHHEeHHbIe, ¢ afeHHeM NOof] yTlaMu
30-45°, wacto 70—80°, BIWIOTH [0 BEPTHKATBHOTO M ONPOKHHYTOro. MHOro-
YHCTIEHHB! pa3pLIBHBIE HADPYILEHWS Pa3THYHOH MOPQONOTHH W AMILTHTY/bI —
OT MeJIKHX cOpPOCOB [I0 KpYNHBIX HAJIBHTOB, COMPOBOXKIAIONUIHXCA JIENKauMMH,
ONPOKMHYTHIMH CKIAJKAMM, CK/TA/[IKAMH BOSTOYEHHA H MAIIOMOIHEIMH 30HaMH
MHITIOHHTH3AIMH.

W3 f[ByX paccMOTpEHHRIX HMWXKe pa3pe3OB JIMTONOTHUECKM MNyvile H3yueH
BOCTOYHBIH — [ATBHEIOPCKHI, HA KOTOPOM NPOBOMWIHCh [ETalbHBIE HCCIEN0-

!Tloa aTHM TEPMHHOM TTOHHMAYTCA cMelaHHbie TEPpHICHHEIC NOPOALL, COCTOALIHE H3 TTENTH-
TOBO#H K anenpmsoﬂ COCTABNAIOIIMX B Pa3/IMYHbIX COOTHOLIEHHAX, C npeoﬁnwauuem ne-
JIHTOBOTO MaTepHANA.
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Puc. 2. Jlutonoro-crpaturpaduyeckas KONOHKAa W COOTHOILIEHHE OCHOBHEIX THIOB MOpPOJL
1A 3anajgHoi vacty TnaBHoro cuHKIMHOPUA CHXOT3-ANHHA.
YcnosHoe oGo3HayeHHe KO BceMm JIMTONOrO-CTpaTHrpadmyecKHM KonoHkam (psc, 2-5).
1 — xournmomepatsl; 2 — KOHIToMeparto-Opexumn; J — rpaBenuTel; 4 — NECYAHUKH M
a1eBpONATHI:  — APKO30Bhie, § — rPayBAKKOBbBIe; 5 — AeBPO-APTHLIHTBI; 6 — IHATOMMWTSI;
7 — meprenin; 8—9 — Bynkanwveckuwe Gpexumu: 8 — ocHoBHbie, 9 — cpeamme; J0—12 —
Tydst ncammutoebie: 10 — ocuoBunte, 11 — cpepume, 12 — kucnsie; /3—~14 — tydbi menu-
roBbie: 13 — ocHOBHBble, 14 — cpepuue; I5=16 — nasei: 15 — ocHosHble, 16 — cpemHue;
17 — nopgpogmo-ononsHeBbie Gpexumun; 18—22 — ¢ummeBoe YepeqoBaHHe NECHAHMKOB M
aneBpo-apryiuToB: I8 — ¢ npeobnaganveM necuaHUKoB (mecuanbiii dmm) @ @ — apKo3do-
Bhill, § — rpayBaKKoOBbIH, /9 — ¢ npeoBnaganueM aneBpo-apriUTHTOB (rMHHWCTHIA dmmin)
rpayBakkossii, 20 — ¢ paBHBIM COOTHOIIEHHEM KOMIOHEHTOR (Mecuano-riHHUCTBIN dinm) :
a4 — apko308biit, § — rpayBakkoBbif, 2] — ¢ yyactuem rpyGeoGnomounsix nopon (rpybo-
Knactuueckuit gnnmt), 22 — ¢ yuacTHeM JHATOMMTOB U IPAYBAKKOB (IMaTOMOBBIH duiki) ,
23—-26 — rMmonaHOE YepenOBAHME TIECYAHHKOB W aleBpo-apruwumToB: 23 — ¢ npeobia-
AaHHeM aNeBpPO-aprH/UIHTOB, apKo30Boe, 24 — ¢ paBHBIM COOTHOIIEHHEM KOMITOHEHTOR:
a4 — apko3zopoe, 0 — rpayBakkoBoe, 25 — ¢ yyacTHeM NCAMMHTORBIX OCHOBHbIX TY(hoB,
26 — 10 Xe, OCHOBHBIX M cpeHux; 27 — Meprensibie KOHKpeuuH; 28 — yrosns
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Puc. 3. Jluronoro-crpamMrpaduyeckas
KOJIOHKA W COOTHOLLUEeHHe OCHOBHBIX TH-
MoB Mopoll /Ul BOCTOYHOM vact I'nas-
HOro CHHKIMHHOPHA CHXOT3-ANMHA
YerosHble 0603HAYEHHA ¢M. Ha8 puc, 2

Banua [54-58, 107, 108, 110 u
ap.). B sanagHoli wacTH MeoTcs
NG OTPLIBOYHBIE CBENEHHA MO MK
HepaTbHOMY COCTaBy OGIOMOYHOH
YACTH TECYAHO-AJIEBPHTOBBIX MOPOL,
[1,2].

3anaonas wacte [l'nasnozo cun-
wauropus. OnopHeI paspes 3TOH
YacTH M3y4anca no oboum Geperam
p. IlanoBku K 3amapy or ¢. Hik-
uue Jlyxku (cMm. puc. 2). Honon-
HUTEHO MCTIONb30BaHEl 06pasipl,
cofpaHHble K CEBEpy OT 3TOro pas-
pesa, no pexam Temmuol n Tpomo-
BOH, a TaKXe K Kry, no p. Yccypu.

TayxuHcKas CBHTA — QIeBpoO-
APrWIJIHTBI, AIEBPOJIMTRI M [ecYa-
HUKH, oOpasywoume CcaMoCTOATEND-
HbI€ IUTACTBI MOUIHOCTBIO 10 IEPBBIX
NECATKOB MeTPOB WIH HepaBHOMep-
HO YepeylolMecs OpYyT ¢ APYroM.
HecMOTpA Ha X0 POILIO BbIpakeHHYIO0,
HHOr/Ia MeNKYH PHIMHYHOCTb, 3TH
OT/IOKEHHA He MOryT ObITh OTHECE
HBl K (rmury, Tax Kak B HMX OT-
CYTCTBYHOT HEKOTOphle obsA3arels-
Hbie ero npusHaku [20].

B camMoM OCHOBaHWH CBHTHI , BEI W
34 ycmesi p. TpomoBoii, pasBHTBI
MaJOMOIIIHBIE, 10 MEepPBLIX METpPOB,
IUIACTHI KPEMHHCTBIX MOPON, M CIE
JINTOB, @ TAKXKE PefKHEe JIMH3BI Mell-
KOraeuHbIX KOHIJIOMEpaToB 1o 1 M
MOLHOCTH. MomHocTs ciuter 250M,

OcHOBHbIE THIBI TOPOJ — MEcYa-
HHKH M aleBpo-aprwuintsl. Ilecya-
HHKHM B MACCHBHEIX IDIACTaX Cepble
H TeMHO-Cepble, NPH BbIBETPUBAHHH

OypoBaTO-Cepbie OT MeNKO- [0 KpYMHO3ePHHUCTBIX, HHOTJA C MPHUMECHI0
rpaBus. [lecyaHMKH, yyaCTBYIOLIME B UepelOBAHHH C AIEBPO-aprHUIMTAMH,
06BIYHO OKBAPLOBAHBI K JIyYIlle COPTHPOBAHBI.

AneBpo-aprUTHTBI  TEMHO-CEpPBIE,

MAacCHBHBIE,

pexe TOHKOCIIOMCIbIE H

COCTOAT M3 mmmcm-xnopmonoﬁ MAacCChl C TIpHMECBX OKHMCIIOB Kelnesa, pac-
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CEHHON OPraHWKH M CePHUMTA, COMlepHaIlell TO WM HHOE KOJIMYECTBO aleBpH-*
TOBOTO MaTepHasia, KOTOPBIH [0 COCTABY He OTJIMYAETCHA OT nmecyaHuxor. Mapen-
Ka BCTpeyaeTcs CHHI €HeTHYHBIH ITHPHT.

YkTypckas cBuTa B Haubollee NMOJHBIX pa3pe3ax MENWTCH Ha [IBe TOJLIM.
Hwkuis — QnummongHoe 4vepefioBaHWe [ECYaHMKOB H aIeBPO-aprUIUIHTOB,
MOILHOCTh KOTOPBIX MEHAETCA OT JNeUMMETPOB IO MepBhIX MeTpoB (550 M),
B OCHOBaHHHM KOTOpPOH nexHT 200-MeTpOBLIA TFOpPH30HT NMECUIHHKOB, M BepX-
HAA — MeCcYaHHKH ¢ HeGonbumm KonmuyecTBOM arespo-aprwumros (1000 m).
O6mas mommocts cBUTBI 1800 M. OcHOBHBIE THMBI MOPOJ — MECYAHHWKH H
a7IeBPO-apTHILTATHL,

Cpey mecyaHWKOB YeTKO pasnuualorca [ABe pasHoBHOHOCTH. [lepmas Bcrpe-
HaeTCA TONBKO B YEPEIOBAHWH C aJleBpO-APrMJUINTAMH B NauyKax (IHILIOHIHOTO
cTpoeHus, B omvume oT BTOpPO# pa3HOBUOHOCTH OHH Pe3KO BhiensAwTcA Gonee
TEMHOH OKPAacKoH, MelIKO3epHUCTOH CTPYKTYpOil, GONBUIMM KOMHYECTBOM 1Ie-
MeHTa M Gomee pazHooGpasHBIMM CrTOMCTHIMH TeKcTypamu. Bropas obpazyer
IUTACTHI 10 HECKONBKHX METPOB MOLIHOCTH, pa3ferneHHbIe OYeHb TOHKHMH CITOA-
MH &71eBpPO-2PrH/UIUTOB, YACTO Pa3MH30BAHHBIMH, WIN TONBKO MOBEPXHOCTAMMU
MOABOAHOTO pa3mbiBa. OHM claralT OcHOBaHMe (UTHIIOMTHON TOMIIH, a TAKKE
GOMBIIYI0 YaCTh TOJIUM TECYAHHKOB M BXONAT B BUJE IUTACTOB TOJIIMHOMN /10
HECKObKUX [elHMEeTPOB B coctaB duumongnsix mavex. Ilecuamnkn cetno-
cepble, MEIKO3epHUCTbIE [I0 CPeJHEe3ePHUCTBIX C MpHUMECAMH Gonee KpYIHBIX
(dbpakumit, MacCHBHEIE W cofepxar GONbIUOe KOJIMYECTBO TEMHBIX BKITHOYEHHi
aJIeBpO-aPrwUINTA PAa3MEPOM OT [OJIeH MIUTTHMETPOB [0 HECKOIbKHX CAHTH:
MeTpoB., ITO XapaKTepHeHllIMe MOpOb! YKTYPCKOH CBHTHI. AJleBpo-aprWIIHTH
HE OT/IIHYAITCA OT TAYXHHCKHX.

Jly)KKMHCKasi CBHTa CJIOXEHA KOHTIIOMEpATaMH, TPaBelTHTAMM, MecuaHHKa-
MH ¥ aneBpo-aprwuuTamMu. I'pyBoobrnomounsie nopoabl pa3BUThI TOIBKO B HA3Y
ee, roe oHM o6pa3yioT MaYKy CMEIaHHOTO COCT4Ba, Yepeysch ¢ MecYaHWKaMH
B Pa3djIMYHBIX COOTHOLIEHHAX. MowHocTs cBuThI 870 M.

OcHOBHOH THI MOPOJ — MENKO3epHUCTbIE NECYaHHKH C NPHMEChI0 ATeBpo-
apriIHTOBOTO MaTepuana, KOTOpkle cnaraiT He MeHee 707 MOIIHOCTH CBHTHI,
a Ha yyacTKe, W3yueHHOM Hamu no p. [laBnoBke, oHa clOXeHa necyaHMKaMH
MOYTH LETHKOM,

AJIeBpO-aprHUTHTBI OTIIMYAIOTCA OT YKTYPCKHX TPHCYTCTBHEM XIIOPHTH3HpO-
BaHHOTO TIHHHCTOTO MaTepHala, BO3MOXHO, BYTKaHHYECKOTO MPOHCXOXKISHHA.

CymMapHad MOLIHOCTh OCaJOUHBIX MOPOJ 3aMamHOM yacTH [ 1aBHOTO CHHKIIH-
Hopua Cuxor3-Anuna oxono 2900 m.

C yueTomM NTHMTONOTHYECKOTO COCTABA M MONIOXeHHA B obuielt cTpaTturpadu-
4eCKOH KOJIOHKe HW)KHEMEOBble OTNIOKEHIA 2TOr0 paiHOHa MOryT GbITh OTHe-
CeHBI K ClIefyimnM GopMaiuam,

Tayxurckas cBHTa — aleBpO-apruINTOBAA, COXpaHAeTCA B TAKOM BHJC He
TOTBKO B CHHKJIIMHODHHM, HO UM B cocemHem IIpubpexxHom aHTMKITMHOpHH, T/ie ee
CTPATOTHIl 3aleraeT Ha B)YJIKAHOTeHHO-KPEMHHUCTBIX OOpAa30BaHMAX, CaMble
BEpXHHE TOPHU3OHTHI KOTOPBIX YJIABJIMBAKTCA B CHHKIWHODHH H NOOCTHIIAOT
cBUTY BGNMM3M ycresA p. TpomoBoii, OHa nomcTWIaeT YKTYPCKYI0 CBHTY, BOCTOY-
HAaf 4acTh KOTOPOi yBepeHHO MOskeT GbITh OTHeceHa K (uiniiry, o3tomMy TayXuH-
CKYI0 CBHTY MOJXHO CONOCTABMTH ¢ acnupHoil dopmaumeii [99]. Ykrypckyiwo
CBHTY, MOCKOJIbKY OHa4 He OTBeyaeT BceM TpeGOBAHHWAM, NpPENbAB/IAEMBIM K
GnuIry, XOTA H OIIHOBO3PACTHA G HUM, YMECTHO OTHECTH K IIMLIONIHON (opma-
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MM, 2 NEPEeKPHIBAKLIYIO ee MYKXKHHCKYIO CBUTY, B KOTOpPO#l HeCKOJIbKO Bosibiiie
poib Tpy6o06I0MOYHBIX MOPOL W NOABNAETCA TY(OTeHHbIH MarepHal M KOTO-
pasi BeHuaeT cOGCTBEHHO TeOCHHKIIMHAIBHBIA pa3pe3, — K HHKHEMOJNACCOBOM.

Bocrounas wacth FTaBHOro CHHKINIHHOPHSA CI0XKEHa TONb-
KO YKTYpCKO#H cBHTOH. 310 drumeBas GopmMaiua, cOCTOALIAA U3 maveK duma
PaxIHYHOTO CTPOEHHA, pasfielleHHbIX MOJBONHO-OMNOJI3HEBBIMU BpeKyuAMH, Mec-
YaHWKaMH ¥ (IIHILOMIHBIMH TOpH3OHTaMu [54, 55].

¥krypckas cBWTa H3yuanach B Geperosbix obHaxeHusAX p. PynHoOH, rie cHu3y
BBepX BhIIENANTICA ToMmM (cM. puc. 3) : mepBas necyaHoro ¢umia — 1200 m,
necyaHo-aneBputToBas — 250 M, nopBopHO-onmon3HeBbIX Opexunid — 400 M,
BTOpas necyaHoro d¢numa — 490 m, mecyaHo-rnuHMcroro ¢muma — 850 M,
TpeThA NecyaHoro dmuua — 430 M, necuanukoB — 370 M, rpyBOKIACTHYECKOTO
dnuia — 230 m.

CymmapHas MouHOCTh nnmeBoi dopMaumn (YKTYpCKO# CBHTBI) OKOJIO
4200 m. OtnoxeHus, HeNMOCPEICTBEHHO MOMCTHIAKIINE H MePeKpHIBAIoIIHE YK«
TYPCKYI0 CBHTY, B M3y4eHHOH 4acTH [ 1aBHOrO CHHKJIMHOPHA He H3BECTHBI.

HauBonee xapaxtepHOW uepToii mecuaHoro ¢iMiua ABIAETCA NMpeobnaganue
MeCYaHUKOB KaK B LEJIOM IO pa3spe3y, TAK M B CTPOEHHH BOJIbIUMHCTBA PUTMOB
(mo 60—70%). Bo drnuuieBbIx pUTMax MECYaHHKH C/IAralT MepBbid, HIOKHUM, a
aTeBPOIIMTEl ¥ APTWILTHTBI — BTOPOH, BEPXHHH MIeMeHThl puTMa (TepMMH MO
H.B. Baccoesuuy [20]).

B mepBom aneMeHTe pHTMa BBIENAITCA YeThIPE MOMIEMEHTA, OT/IHYAK0 LIMX -
cAl TpaHyJIOMETPHYECKHM COCTaBOM M TeKCTypHbIMH ocobeHHoctAmH. [lepmbrii
NOJIEMEHT PHTMA CIIOJKeH MeNIKO-, cpelHe- WM rpy603epHHUCTBIM NeCcYaHUKOM
¢ MPHMECHI0 IPaBHA, XapAKTEPH3YIOIMMCA TPaalMOHHOM croucTocThio. [lecya-
HMK OOBINHO COMEPXHT OCTpOYTroJibHble OGMOMKH WM [ehOpMHpPOBaHHbIE
KYCKH M3 HIDKelleXaluX TJIMHHCTBIX coeB. BTopo# momaneMeHT putma npes-
CTaBJIeH MeIKO3ePHHCTBIM MEeCUaHHKOM, CIIOMCTOCTh KOTOPOTO BHH3Y HeACHas,
a KBepxy Bce Goyee OTYETNIHBO TOpH3OHTanbHaA. TpeTHi MOOIIIEMEHT CIOXeH
TOHKO3EPHHCTHIM MECYAHMKOM (Mepexo/AlliM HHOTA B aeBPOJINT) C TOHKOM,
OTYET/IMBO BBIPAKEHHOH CIIOMCTOCTBI0 KOCOW (OOHO-, pexce pa3HOHANpABIIeH-
HO#), KOCOBOJIHMCTOH M BONHMCTOH, YeTBepThiii NOMINIEMEHT PHIMA CIIOXKEH
TOHKO3ePHHCTBIM TECHaHUKOM € KOCOBOJIHMCTOH M BOJIHHCTOH CJIOMCTOCTBIO,
NEepexONAIIMM KBepXy B aneBpoiuT. [InA Hero xapakTepHBI TeKCTYphl MOJBO/I-
HOro omon3aHua ¥ cMATHA, IlocnegHue OBa MOJANIEMEHTa CIMBAKTCA B O[MH.

Bropo#t aneMeHT pHTMa, CIIOXEHHBIH aleBPOIMTOM, MEpeXoNAllHM KBepxy
B Q1€BPO-aPrHJUTUT W apTHIINT, 06/1aaeT MaCCHBHOM WIIM FOPH30H TaJIbHO-CIIOHC-
TOH, 3HAYMTENIHHO peXe BOJTHHUCTO-CIIOMCTOH TekcTypoi. I'pamaumoHnas ciowc-
TOCTb BCTpeyaeTcA TONBKO Ha FpaHMIIE ¢ epBbIM JIEMEeHTOM PHTMA.

Kax BuaHO M3 omMcanus, B HauGoJiee MOMHBIX PUTMAX PAJL CIOHCTBIX TEKCTYP
3aKOHOMEPHO CMeHseT Apyr apyra Ha doHe oOllero ymeHbIIEHHA pa3mepa
YacTHIL OT OCHOBAHHSA PHTMA K €ro KpoBIe.

B necuaHO-rTHHHCTOM (IHINE MOLIHOCTh IUIACTOB [pPEBBILIAET HECKONbKO
nemumerpos. IecyaHuk U aneBpo-aprwUIMT HIPalT OOWHAKOBYIO POJib B CTpOe-
HHM PHTMa WIH @IEBPO-aprwUIMT pe3ko mpeobnamaer. B mecyano-rnuHMcTOM
(hruiIe BHINENAIOT JIBE PA3HOBHIHOCTH: KPYTTHOPHTMHYHBIH H METKOPHTMHYHbIH .

B kpynHOpHTMHMYHOM [eCYaHO-ITTHHHCTOM (UIHllE COOTHOIIEHHE MecYaHHK:
w1eBPONTUT IpuMepHO 1:1 npu cpepmueit MowHOCTH puTMOB 0Ko0J0 70 cm. lupo-
KO Pa3sBHThI MOQBOIHO-OMONI3HEBbIE TEKCTYphl, 4 Ha HH)KHEH MOBEPXHOCTH PHT-
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MOB BCTPEYawTCA MHOrOYMCIIEHHbIE W pa3sHooGpa3Hble rueporiudbl Kak mMexa-
HMYECKOTO TPOMHCXOX/IEHHA, TaK M OMoreHHsie. 3TOT THIT HaubOJIee MOJIHO OTBe-
yaeT KJIACCHMECKOMY IIOHATHIO TeppureHHoro duimina ¥ o6nagaer NOJHBIM
Habopom mopox mo A. boyma [117], nosromy o Gbul Hambonee IOJIHO M
JETATBHO ONpoBOBaH IS MHHEPATOrHYECKHX, XMMHUYECKHX M CIHEKTPATbHBIX
aHaITM30B.

B MeJIKOPHTMHYHOM IECYAHO-ITIHHACTOM (e MoHOCTh puTMa 1570 cMm.
Crpoenue ero oOBIYHO YIpPOLIEHO 3a CueT BbINAJEHUA MACCHBHOH YacTH H 3Ha-
YUTEIBHOrO COKPALLEHHA [PYTHX eMeHTOB.

B rpy6okiacTiieckoM (iiilie OCHOBAHHE PHTMA CIOKeHO B GONBLIMHCTBE
CllydaeB TPaBelIATOM M METKOTIEYHbIM KOHIJIoMepatoM Wi Gpexuneid. Yepe-
[I0BaHKE PHTMOB M COOTHOIIIEHHE MX 37IEMEHTOB KpaiHe Gecropsanmoussie. Mour-
HOCTb PHTMOB CHITBHO BapbUpYeT OT MepBbIX CAHTHMETPOB [I0 MEPBBIX METPOB.

Yenoeus oBpazoBanusa (GauineBoil GopMaluMK BOCCTAHABIIMBAKTCA [0CTATOY-
HO yseperHo [55]. Ona HakamwiMBaach B BOCTOMHOH 4acTW MOpCKoro Gac-
ceitHa, 3anonHABLIero Bocrouno-Cuxora-Anunckuii nporu6. Ha Bocroxe nporut
orpanmunBanca [IpuGpexxHoil aHTHKIMHANBHON 30HON., Mommsi pasmom, ciy-
HUBLIMI TPAHMLIEH MeXIy 30HAMH, OTAenAn wenbd (Ha BocTokKe) oT riyGoko-
BOJIHOM yacTH Mopsa. Onuil HakamwiMBacs BOIM3M MOJHOXKHA Luenbda Ha Tyou-
Hax 1—2000 m.

OcHoBHaA macca 067IOMOYHOTO MaTepHasia HaKalIHBalIach B ODIIacTH wiesb-
¢da, a BHOCIeNCTBHM NepHomMuecku cOpachiBanach B ITyBOKOBOIHBIE HYacTH
MOpS TIOCPe[ICTBOM OOBalOB, MOBOJHBIX OMNON3HEH M MYTHEBBIX IMOTOKOB M
OKOHYAaTe/IbHO 3aXOPOHAIIMCH B BH/IE MOIBOIHO-OMOJI3HEBBIX Macc U Ty pOHIMTOB.

B tex cimywasx, korja B 30He wienbda M0 TeM HIM HHBIM NPHYMHAM CO31aBa-
JINCh YCIIOBHMA 1A HAKOIUIeHWA GONBUIMX MAacc 0CaIKOB, KOTOpbIe 3aTeM Iepe-
HOCHWIHCh B TTyGOKOBOIHYI0 4acTh MOpA, BO (VIMILIEBOH TOMIE BOIHHKAIH
MOILHbIE IUIACThI TMeCYaHWKOB, ObnajjaroilKe MOCTeNeHHOMH, He3aMeTHOl Tpaja-
LMOHHOM CIIOMCTOCTBIO.

B KopakckoKamuyarckoli reocCHHKNIHHanbLHOH oGnac
T H H3YYeHO [BA OCAJOYHO-BYIKAHOTE€HHBIX KOMIUIEKCOB: BEpPXHEMEIOBOH —
KaiHo30kcKkui WMIIBMHMHCKOro MONYyOoCcTpOBA M CpelHe-BepXHEeMHOLECHOBBIH
Kposoukoro monyocrposa.

Havnunckuil noayocTpos8 pacnonoxeH Ha ceBepHOM oKoHuYaHuy LlenTpansHo-
Kamuarckoro cunknuHopua. Pa3surhiil HA HeM 0CcaIOUHO-BYITKAHOTeHHBIH KOMII-
JieKe uMeer MouHOCcTs 0K0s10 6000 m u, mo npencrasinenusim I1.C, Hecnura,
M.fl. Ceporoit u I1.B, I'ynsera [65, 63], obpasosancs B TeUeHHe eJHHOrO KpyT-
HOTO ceJUMeHTAllHOHHOTO LMKIIA, TpeCTaBJIeHHOTO BHH3Y IJIyGOKOBOIHBLIMH
TJIMHMCTBIMH OCA[KAMH, KOTOpble CMeHANTcA (IulIeBOH TONuied, a 3aTeM
MOIIHBIMH, CPABHUTEJIBHO METKOBO/IHBIMH OTIOXEHWAMH MOPCKOH M KOHTH-
HEHTAJIbHOH MOJIACCHI.

lleransusie nuronoro-GauManbHble HCCIEAOBAHIA 3[MECh HUKEM He MPOBO-
OWITCh, MOITOMY YCJIOBHA OCAJKOHAKOIWIEHHA M majeorcorpaduyeckasn
0fcTaHOBKa HE H3BECTHBI.

Ocapgoynbii KoMminieke MimsnuHckoro nonyocrgona AMcnouMpoBan crabo,
Yo napenus mnactos He npesbimaior 30-40°, PaspbiBHBlE HapyuleHus
CpaBHMTENBHO penku, bBrnarogaps npexpacHeIM OGHOXEHHMAM HA MOPCKOM
Gepery, koTOpble TAHYTCS TIOYTH TIO0 BCEMY BOCTOYHOMY Kpaw Mnmenmuckoro
NOJIyOCTpOBa, MOXHO HabIio[aTh OTHe/bHble TWIACTHI HA4 PACCTOSHHH [0 He-
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CKONBKMX cOT MeTpoB, Ha 3ToM mpoTsykeHMH KaK MOLIHOCTH, TAK M MX CTPYK-
TYPHO-TEKCTYpHBIe 0OCOBEHHOCTH TouTH He MeHsAlTcA, Mckniouenuwe cocrap-
JIAKOT pe[lKHe TOPH30HTEI TY(OB M JIaB, KOTOphIE, KK MPaBHIIO, MOCTEIIEHHO
BBIKJTHHHBAIOTCA. :

Ins wenedt HalMX MCC/IEIOBAHHH BepXHeMeNOBbie—KaHHO30HCKHE OTIOXKe-
HHH BOCTOYHOTrO moGepexhs MnpnuMHCKOTO NOMYyOCTPOBa MeXAY MbICOM
JloxHoMMBPIIMHCKMM Ha loro-3anage u moc. Kopdom Ha ceBepo-BocTOKE MBI
pa3lleNili Ha CleAylollHe JMTONOro-cTpaTArpadudeckue eguHALB [55]
(puc. 4).

1. IlepBas TOJNMIIA CJIOXKEHa TiaBHBIM 00pa3om aneBpoO-aprHIMTAMH CO
BCEMH NepexoamMM OT wIEeBPOJHTOB K apruwimutaMm, IlecyaHuku cOCTaBnAnT
He Bonee 5—10% ee MowHOCTH.

AJleBpO-apruJUINThl 4YepHble, GOMbLIEH YacThi0 MACCHBHBIE, C XApPaKTEepHOH
OCTPOOCKONBYATOH OTAeNbHOCTI0. OHM cofiepkar GoNbIIOe KOJHYECTBO
PaCTHTENLHOTO YTil1eHIMpOBAHHOTO JIeTPHTA, CpeJHME pasMephl KOTOpOro
0,2—1 cm, HO M3penKa BerpedalTca OOPBIBKM cTelred MIHHOR OT HECKOIb-
Knx MwuEMerpoB go 10 cm, a Taioke penkui GecnoOpAZOYHO pacceAHHbBIH
CBET/IOOKpALlIeHHbIH MeIUTOBbIH MaTepuaa, TOHKHe IUTacThl NeCYaHHKOB CpeH
a1eBpO-apTHUTHTOB 06pasylTcs Yepe3 MeTpbl WIH JECATKH METPOB MOIIHOC-
TH. B HwKHeH 9acTH TOIM OHM OTHOCHTENBHO TOHKHMe He Gomee 10 cM, a B
BepxHeit ux TonmuHa pocruraer 50-70 e, {lecyanmku ceprie M TeMHO-cepble,
MEJTKO3epHHCThIE, CIOMCTBIe. B ManmoMOLIHBIX IIIACTaX CJIOMCTOCTh TOHKAA
BOJIHHCTasA WIX KOCOBOJIHHCTAs, OUeHb PeKOTOpH3OHTaNbHaA, B Bonee mouu-
HBIX IUTACTAX CIIOMCTOE CTPOEHHe MMeeT TOJIBKO camMas HHXHAS MX YacTb, NpH-
mepHo 5—10 cm, Bbime xe nopoxna MaccuBHasm, IlecuaHMKM Tak e, KaK M
aeBpO-APTHILTUTEI, COMIEPKAT PACTUTEbHBIN JIETPHT.

JIna Beeit TOMMIM XapaKTepHbl MHOTOYMCIIEHHBIE M30MeTpHYHble KOHKpELHH
H JIMH3BI MEprejiedl, OPUeHTHPOBAHHbIE N0 CIIOMCTOCTH, KOHYECTBO KOTOPBIX
YBeIHUMBAETCA K Bepxy paspe3a, MouwHocTs nuH3 (OIMaMeTp KOHKpelwii)
0BBIYHO He NpeBBILIAET HecKONbKUX caHTMMerpoB, Ha done wepHbIx amespo-
AprWJUIMTOB OHM PE3KO BBIJENAKTCA CBETJIOH OKPACKOil, MIpHOOPETEHHOH NpH
BBbIBETPUBAHUH.

Ilepsasi Tomua cooTBercTBYeT NOXHOMIbIMHCKOH cBute M.A. CepoBoii u
ILB. T'ynsmesa [83], Hamu ara cBuTa OTHeceHa K acnumHol (opmanuu, Mom-
Hocts ee 1000 m,

2. Bropasa Tonma ciioxeHa YepeyoiMMHC NecYaHHKAMH U alleBpo-april-
nmutamu, YepemoBanue GecnopapouHoe, dnuuongHoe. MomHocTh IacTOB
cocragiger 10—20, unorga o 50 cM, a cCOOTHOLIEHHE KOMIIOHEHTOR NpHMep-
HO OJMHAKOBOE, C HEKOTOPHIM MpeobiialaHieM aneBpo-aprwUIMTOB, ['paHHub!
Mexay mnacTamy 6e3 MpU3HAKOB NepephiBa W pa3MbIBa, THEPOTIM(POB H T.I.
I'papaumoHHas CTOMCTOCTH OTCYTCTBYET.

AneBpo-aprwUIHTE BHElIHe He OTIIMYAKTCA OT TAKOBBIX B HIDKenexatue
romue. OHM MeHee yCcTOHUYMBLIE K BBIBETPHBAHHMIO M ObICTpee paspyuIalTCH
B MEJIKYIO [PECBY U lieGeHs, .

Kpome mecuaHwkos W aneBpo-aprWUTHTOB, BHYTpM TONILUH BCTpeueHO He-
CKOJIBKO TOPH30HTOB 3€JeHOBATO-CEphIX, TEMHO-CEphIX JIO YepHbIX TydoB
OCHOBHOTO COCTaBa MOIIHOCTBIO 2—3 M, B atux ropusonrax 3amerHa rpapa-
UMOHHAA C10kCcToCTh, OBIOMOYHBIH MATepUANl CHH3Y BBEpPX H3MEHAeTCA OT
MeJIKOTPaBHHHOFO [0 MCaMMHTOBOTO, a HHOT/A [0 TOHKOTO memwiosoro, Kak
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W B HIDKeIeXailei TOJIE, XapaKTepHO GONbLIOE KONHYECTBO KOHKpPeLmit
M JIMH3 Meprejien.

Bropas TONA COOTBETCTBYET HWXKHEH YacTH TaKeTyMpcKo# cBuThl [83].
Morsocts ee 500 m.

3. Tperss TonmIa XapakTepu3yeTca (QIMILEBLIM Yepe0OBaHHEM NeCYAHHKOB
M aleBpO-aprWUIHTOB, MoMMOCTh MIacTOB TeX M OPYTHX MOPOJ COCTABJIseT
nepBble [EIMMETPhbl, PEIKO MOBBILIAETCA [0 METpa, COOTHOLUEHHe MX ApYT
C JIpyroM MpHMEpHO OIMHAKOBOE MIIH NMEeCYaHHKH HECKOJIBKO NpeobanaioT.
®nuieBble PUTMBbI OT/IENIEHbI IPYT OT OPYTa pe3KHMHU MOBEPXHOCTAMHY HaIuiac-
toBanuA. ['epornudbl Ha MoOJOMIBAX NecYaHHKOB odeHb penkH, [lepexon ot
NeCUaHHKOB K aleBpo-aprH/UINTY NOCTeNeHHbIH, XOTA W [JOBOJIBHO OBICTPLIL.

Ilecuanuky 3e1eHOBATO-Cepble H TEMHO-CEPbIE, MEJIKO- M Cpe/IHE3epHHUCTDIE,
Ha DoJbllei YaCTH MOIIHOCTH MACCHBHBIE WIH BOJIHHCTO- M JIHH30BHIHOCIIOHC-
Thie C OYeHb C1ab0 BBIPHKEHHOH IpaJlallMOHHOH CIIOMCTOCTBIO WM Ge3 Hee,
Bepx u HM3 IUTACTOB HMEIOT YelLlyHYaTYI0 ¥ IUIMTYATYI0 OTHEIBHOCTD,

B tonuie Ha pasHbix cTpatHrpadHyecKHX YpOBHAX Ha o6iuem TeMHOM doHe
OOGHAXKEHMH DPEe3KO BBINENAWTICA HECKOIbKO MaYeK [epecianBaHuA H camo-
CTOATENBHBIX IUIACTOB CBETJIO-CEPhIX C JKEJITOBATO-DYPbIM OTTEHKOM IpoC-
JIOeB, OOOTaleHHBIX MHPOKIIACTHYECKHM MAaTepHAJIOM H MNENHTOBHIX TydoB
1-2,5 M MOLIHOCTH.

B ronuie ¢nmieBoro yepenoBaHus, Kak U B Mpepiayiuei, LHMPOKO pa3BH-
Thl KapOOHaTHbIE KOHKpENMH OT JIMH30BHMAHBIX /10 IIAPOBBIX, pasMep KOTO-
poix mocturaer 10—20 cm,

Tperbst TONIMIA COOTBETCTBYET BEPXHEH YacTH TaKeTyMpcKoW ceutel [83].
Mourrocts ee 1000 m.

4. Yerepras TONma — 310 (prMiIeBoe Yepe[OBaHHE MECYAHHWKOB H AlE€BPO-
aprwjUIATOB, B KOTOPOM pe3ko mNpeo0iiajaiT NecuaHHKH, obpasywomue [0
90% MOLUHOCTH PHTMOB. MOIIHOCTH NMECYaHHMKOB OT IEPBBIX CAHTHMETPOB [0
IEPBBIX METPOB, AIEBPO-apPrHUIATEI OOBMNHO HMMEWT TOJNIIMHY HECKOJIBKO
CAHTHMETpPOB, He NpeBbiuas npu 3toM 35 cm. CTpoeHHe PHTMOB M XapakTep
IPAHHIl MAJIO OT/IHYAETCA OT Hibkelexauiei Tonmuy. bénpias vacts MowHocTH
NeCYaHWKa MACCHBHAf, a [UIA BepXa IUIaCTOB XapaKTepHO BOJIHHCTaA M Kocas
cioucTocTh. MOIIHOCTS TIACTOB B LEZIOM BO3PACTaeT K BEpXY paspesa, TaK uTQ
B CaMOM Bepxy ero TOomua Mo cyulecTBy necuyaHuxosad. Ilo cootHouIeHHIO
MeCYaHWKOB H AJIeBPO-aPTWUIMTOB OHA MOXET PacCMaTpPHBAaThCA KAK NeCYaHbiH
rpybopurmuunbii dumiu. B mecyaHMkax MHOTOYMCIIEHHBI LIAPOBHMHBIE, pexe
JIMH30BHIHbIE KOHKPEIMH [0 [eCATKOB CaAHTHMETpOB ToMMHBL. [IprMepHO B
CpefiHell YACTH pAacloNIOXeH IUIACT NCaMMHTO-NiceduTOBOro Tyda OCHOBHOTO
COCTABA C IPafalMOHHOW TEKCTYpO# MOWIHOCTBI0 3—4 M, OUeHb NMOCTENEHHO
BhIKIHHMBawnmica. [IBer Tyda remMHO-cepbli ¢ 3e/IeHOBATHIM OTTEHKOM, H OH
pe3ko BbiiensAeTcA Ha oOmem Oonmee cBemiom (oHe OOHaKeHMH MeCYaHOro
(prmma.

YerBepras TOJNMIA COCTABJIAET HIDKHION 4acTh opuiicko# cBuThl [83]. Mowm-
HocTh ee 1700 m.

5. TlaTas Tonua XapaKTepH3yeTcs PHTMHUYHBIM Yepel0BAHHEM TeX Ke KOMIIO-
HEHTOB, KaK M B YeTBEPTOH TOJIILE, HO C Pe3KHM npeobnagaHueM aneBpo-aprui-
NATGB HaJl MecYaHMKaMu. MOIIHOCTE PHTMOB HE NPEBBIILAET HECKOJIBKHX el -
metpoB. [lonHyl MommHoCTs TONIIM YCTAHOBHTH HEBO3MOXHO H3-3a cOpoca,
aMIUTHTY/Ia KOTOPOTO HE H3BEeCTHA.
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[laTas TONA COOTBETCTBYET CPEHHEH YACTH OPHMIICKON CBUTBI [83]. Mow-
Hoctb ee okono 200 M.

6. lllectas TONMA OYEHb MOXO0XA Ha YeTBEPTYH, HO OTIIMYAETCA OT Hee He-
CKO/bKO D0MbIIEH MOLHOCTBIO IUTACTOB NecYaHUKOB, MoHocTs ee 900 m.

Bropywo—uiecTyio TOJNIM Mbl 0ObequHseM Bo dnuueByio dopmammio Hie-
MHHCKOTO nojiyoctpoBa obuei MoiHocTsio oxoino 4300 m.

I.C. Heceur [65] cumraer, 4TO COBOKYNHOCTh NMPH3HAKOB HHXKHEH aleBpo-
aprWUIHTOBOH TOJILIM, B TOM YHC/IE HAJIHYHE MUPUTH3UPOBAHHBIX TOHKOCIIOMC-
ThIX APTHUTHTOB, FOBOPHT O €€ ocaxieHHH B riyboxoBomHom DacceiiHe, X0TA
drmuenogobHple ocagki — TNPHOPEXHO-MOPCKHE, O Y€M CBHICTEIbCTBYIOT
0ByrNeHHbIe PACTUTEIbHBIE OCTATKH H MEJTKOBOAHAA (hayHa MOJUTIOCKOB.

B3anmooTHOLIeHHA Mexny ¢nHiieBod (opManueir ¥ BbILIENEKAUHMH MO-
JIACCOBBIMH 00pa30BaHMAMM He COBCEM fICHO, TAK KaK OHM 3aMaCKHPOBaHbI
MHTPY3MBHBIMH TeaMM, a TAaKXe HEeCKOJIIbKMMH TOPH30HTaMH riblboBbIX Opex-
YHii OCHOBHOIO COCTaBa, OJJHAKO CTPYKTYPHOE IOJIOXKEHHEe, CTeNeHb IHCIIOLH-
POBAHHOCTH W YCIIOBHA 3aneraHus ¢opMalHii CBHIETeNbCTBYWT B. NOJIB3Y
BO3MOXKHOTO ¢1aboro yrioBOro HeCOTTACHA MEeXIy HHMH.

Beie reonorvueckuii paspes MnbnMHCKOro mnomyocTpoBa HapallHBaercs
ciegyiomwuM obpasoM: 1) WiIbNMHCKAsA CBUTA (BepXHMil OJNIMrOLEH—HHXHHUNA
MHOLUEH) ; 2) MaxaumHcKas cBuTa (CpefHHH—BepXHMH MHoleH) u 3) kopdcekas
cBUTA (BepXHHMi MUOLEH—CPeJHHIl WIHOLEeH) [65].

B wibmHHCKOM CBHTE BBIJENAIOTCA [BE NOJCBHTEI, H3 KOTOPBIX HHKHAA COOT-
BeTcTBYeT Ha puc. 4 HaumM VII-XI romuam. Onu crioxeHs! rIaBHbIM 06pa3zom
BYJIKAHOMHKTOBBIMH [eCYaHHKAMH W TICAMMMTOBBIMH TydhamH, aneBpo-apru-
JIMTAMH H AJIeBPONENUTOBBIMHM Ty(daMH, KOTOpble PUTMHYHO YepefylTcs OpYT
¢ ApYrom NpH MOLUHOCTH IUTACTOR He Gonee mepBbIX METPOB. 3Ta PUTMHYHOCTD
Hapyluaercs IUtacTaMu TydhOorpaBenuToB U Tydobpexuni, JOCTHTAIMMX MOLI-
HocTH 15—20 M. B HIDKHEWNBIIMHCKOH NMOJICBUTE BCTPEYEHO HECKOJIBKO TOPH30H-
TOB KHCIbIX TydoB 1—2 M moiHocTH. BepxHsa NOACBMTA NMpelcTaBiieHa B OC-
HOBHOM 3€JIeHOBAaTO-CEPbIMH, MEIIKOOCKOJIbYATHIMH aNeBpO-aprHIMTAMH, Jier-
KO pa3pyllaloMMHUCA TPH BBIBETPHBAHMH, KOTOpbIE cofiepxkaT Gonblioe KOmH-
YeCTBO KOHKPpELMH M JIMH3 Meprelieil TONIUMHON OT CAHTHMETPOB [0 HelHMeT-
poB. B aneBpo-aprwMTax BCTPEYAlOTCA TallbK¥ PaslIMYHBIX MOPOJ, PeaKo
TIPOCTION TecYaHMKOB MolHOocThio 1o 1 M. Ilopomsl nopceursl cnabo nuTHdH-
LMUPOBAHEI — OHHM Pa3MOKAIOT B BOJIE M JIErKO Pa3MHHAIOTCA pykaMHu. MonmocTs
cButhl 1350 M.

lNMaxaunHckas CBHTA [IIMTCA HA ABe MoicBHMTHl. HipkHenaxauuHcKasa momacBH-
Ta CI0XeHa ApTWUIMTAMH M AIeBPOIMTAMH C PACCEAHHOW MEJIKOM TabKOH,
a WHOI7TIa NepeXONAIUMMH B IpaBeldThl H KOHITIOMepaThl. MeprenbHble JIHH3bI
W KOHKpeUMH NpuaaiT el cnoucrelii obnuk. BepxHemaxauMHckas NOACBHMTA
cocTout M3 Gonee rpyBoo6IOMOYHBIX MOPOJA: NMECUaHUKOB, MECYAHHKOB C FPaBH-
€M, TPaBeJIMTOB M KOHITIOMepaToR, uspenka u3 anesponutoB. Kak u B HUXKHei
MOACBHTE Pa3BHTHI KOHKpEUMH W JIMH3BI Meprened. Mommocts cButhl 530 M.

Kopdckaa ceuta 0ObeHHACT MOPCKHE, KOHTHHEHTANTBHO-MOPCKHE W KOHTH-
HeHTa/IbHble yIJIeHOCHBIe 06pa30BaHUA W HECOINIACHO NEpeKpbIBaeT HMKesexa-
L1IHE CBHTBHI.

Kponoyxuli noayocrtpoe pacnonoxeH B 0kHO# yacti Bocrouno-Kamuarcko-
ro (Tiowesckoro) nporuba, KoTopbli mpocTHpaerca y3koii, 60—80-kunomer-
poBoii, monocoit Boonk TuxookeaHckoro mobepexsa Kamuatkn B ceBepo-
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BOCTOYHOM HamnpasieHuu ot r. Ierponasnoscka-Kamuarckoro Ha wre uepes
Kponouxuit nepemeex, Kamyarckuii nonyocrposuo-8  Kaparusckuit no Onto-
TOPCKOrO 3aMBa, cocTaBiAs B iuHy oxono 1000 kM. 3HaukTenbHas ero
yacth B KpoHouxom, Kamuarckom u OmoTopckOM 3aMHBax HAXOOHTCA MMOH
ypoBHeM Mopa [25].

Tlporu® 3anonHeH TPETHYHBIMH OTIOKEHUAMH, MOIUHOCTh KOTOPHIX OT
10 000 mo 14 000 m [36, 25, 94]. KpoHomkuit MONyoCTpOB — EAUHCTBEHHOE
MecTo, rae nporu6 JocTyneH A M3yueHHA B IOJTHOM MONEpEeYyHOM CEevCHHH.
3pecs OTYETIHRO BLIABIIAETCH X0 aCHMMETPHA: CeBepo-3alialiHbli BOpPT Xapak-
TePH3YeTCA CIIONKHOM JIMHEHHON H30KIHHATBHOM CKJTaYaTOCTbi0 ¥ MHOTOYHCIIEH-
HBIMH pa3pbiBaMH, 4 HOT0O-BOCTOYHBIH, HAMIPOTHB, CI0XEH MOPOJAMH C MOJIOrHM
MOHOKJIMHA/IBHEIM IajileHHeM WIH CMSATbI B IPOCThIE CKIIAMIKH.

CornacHo crpaturpadwyeckoin cxeme II.C. Hecsura [65], B KpoHoukom
paitoHe paiBuThl DoraueBcKas, WBAHOBCKAA W TIOLIEBCKAasA CBHTHI, B CBOIO OYe-
pens MoIpasfeAIIIMeca Ha OJCBHUTHI.

W3 HuX TaThAHHHCKaA MOJICBHTA HBaHOBCKOH CBMTBI M THIIEBCKaA CBHIA
MoryT ObITh OTHeceH®! K duuuieBo# hopMauuy, Haunyylde pa3pessl KOTOpOH
BCKpBITHL 10 pexam TarpsHe, Onpre u TiomeBke, BnapatomiM B KpoHomkwit
3anuB. (B'Gosee nosmuux paGorax [40] u 3mech TaThAHMHCKAN MOJCBHMTA TAKXKe
Ha3BaHa CBMTOM.)

Huke omucan pa3pe3 1peTHuHbIX 0THoXeHuA KpoHoukoro pafioHa no HalluM
HabnoneHusM B Gacceittie p. Oneru (puc. 5) W MO [aHHBIM M3 JIMTEPATyPHBIX
HCTOYHHKOB.

boraueBckasi CBMTAa TpE[CTAaBJIeHA NeCYaHMKaMHU C HeDONBIIMM yuyacTHeM
aleBPO-aPTWIIHTOB W KOHrnomepatoB. [lecyaHukH 06pa3yloT MAacCHBHBIE MITH
(penKko) TOpHAOHTAIBHO-C/IOHCTBIC IUIACTBI, MOLUHOCTH KOTOPBIX JIOCTHTaeT
HECKOJIBKMX JIECATKOB MeTPOB. JTO TeMHO-CEpbie C 3eJIeHOBATBIM OTTEHKOM
NOpPOJikL, NP BbIBeTPHBAHWM Gyphie, OT KPYIHO- [0 MENKO3epHHCTBIX, IUIOXO
COPTUPOBAHHBIE, C TIPHMechi0 TpaBusA. MouHocTs ceButh okoso 3000 m.

YaxkmuHCKaA CBHTA COCTOHT NMPEHMYIUECTBEHHO H3 ITIHHHCTBIX MOPOH, Mac-
CHBHBIX a7I€BPO-aPTHIJIUTOB M dPTWUTHIOB, CONECPXKALIMX Ty WIMH HHYH IPHMeCh
paccesHHOTo aJleBPHTOBOTO M MeNKoMecyaHoro marepuana. HecyulecTseHHy1o
PONb MTPAT MATOMOIUHbIE HeBBIIep)KaHHbIe MPOCIION W JIMH3BI MEJTKO3epHHC-
THIX TECYaHUKOB, TIOXOXMX Ha OOrayeBckKMe, a Takie KapOOHAaTHbIE JIMH3bI U
KoHKpenuy. Pasmep xoHKpeli w1 Tomiumaa 1uH3 Ao 0,7 M. MomHOCTS CBUTHI
okomno 2000 m.

Monosxenre GorayeBCKO# CBHTBL, CIIOKEHHOH MOUTH HALETO rpayBaKkoBbIMH
necYaHuKaMu, B caMOM HM3y cTpaTurpaduueckoro paipesa TioleBCKOTO NPOTH-
6a, a TaKXKe TO, YTO OHA MEPeKpPbIBAETCA COrJIACHO W MOCTENEHHO CyLIECTBEHHO
[IIMHUCTON Y2)KMUHCKOH CBHTOH, XOTA BMeCTe OHM nexat Huwke dIIuieBoi
dopMalmi, — BCe 3TO [1aeT OCHOBAHME OOBEIHHNTD ITH [IBE CBHTBI B ACTMAHYI
WIN CNaHleBo-TpayBakkopyw dopmammio [99]. OnHaxo, HOCKONBKY CBHTBI
JTATONOTHYECKH CIIMIIKOM pe3K0 OTNHYalTCA JPYT OT [pyra u, oGnanas Gonb-
LO# MOIMIHOCTBH, 06pa3yioT B4 CAMOCTOATEBHBIX TEOIOrHYECKHX Tena, 6omee
1e1ecO00PaIHO  BHIIEIUTh GOrayeBCcKyl CBHTY B IPayBaKKOBYK (OpMalmio,
a YAXMHMHCKYI0 — B COBCTBEHHO acOHIHYI0.

llze BbluleniexallHe CBHTHI, TAThAHWHCKAN W TIOLIEBCKAs, HMEIOT PHTMHYHOE
cTpoeHHe M OObesuHeHsI Hamu Bo GruuIeByio GopMalmio.

Bo ¢nmuesoit dopmauus Kpowouxoro monyocTpoBa Mbl! BhyieNAeM JBa
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Puc. 5, Jlutonoro-crpaturpaduieckas KosoH-
Ka M COOTHOLIEHHE OCHOBHBIX THIIOB MOpPOJL
mia KpoHoukoro nomyocrposa (Kamuarka)

YenosHeie 0603HaueHMs cM. HA puc, 2

tina nma. Hwkuwit cootBercTBYeT
TATBAHMHCKOH CBMTE, a BEpXHW —
TiomieBckoi, OHM  oTmHMaloTcA  Kak
MO CNarajouM KOMIIOHEHTaM, TaK
H 7O XapaKTepy HX Yepe/iOBaHWsA
H CTpOEHMH IIEMEHTAPHBIX PHIMOB.

TamesiHMHCKAA CBHTA — 3TO MECYAHO-
FTIMHMCTBIN TEPPHTEHHBIH (rimu, B
KOTOPOM TMECYaHHKH M aneBpo-aprii-
JTHTBI MOT'YT HE TONTBKO YepeloBaThCA,
HO NpHCYTCTBOBATh H B BHJIE OTAETH-
HBIX, CAMOCTOATENbHBIX IUIACTOB MO
HOCTBIO [I0 HECKONBKHX METpoB. Bia-
rogaps OOwiMI0 BYJIKaHHYECKOTO Ma-
TepHana 06a OCHOBHBIX THIIA TOPOJ H
oOHaxeHHA B LenoM npuoGpeny 3ene-
HBIH OTTEHOK, MOITOMY MBI HA3BATH
3TOT (HITMILL 3€JIeHBIM .

TlecyaHuKH H alleBpO-apr WUTHTEL 06-
pas’yioT 2IeMeHTApHbIE PHUTMBI MO
HOCTBIO OT MEPBBIX CAHTHMETPOB [0
HECKQIBKHX [ELUMMETPOB B IPHMEPHO
PaBHOM COOTHOILEHMH IPYT C APYToM,
4 HHOr[Ja MeCYaHMKH WIH ajieBpo-ap-
TWIIMTEI HECKONbKO npeofnanatt . Ya-
me mpeoGnafganT IeCYaHMKH, MO
HOCTh KOTOpBIX HocTHraer 1 M m Go-
nee. Hinkuue rpaHHUBI pHTMa pe3KHe,
H H2 HHX JJOBOJIbHO OOBIUHEI He OUeHb
XOpOILHe THeporTudbl MeXaHWYeCKo-
To xoxpenns. [lepexon mecya-
HHKA B BHILIENEKAUMHA aleBpo-aprwi-
JIMT MOCTENeHHBIH, XOTA MHOTIAa Ha
OUeHh KOPOTKOM OTpe3Ke MOIIHOCTH.
Hesapko BeIpa¥eHHaA rpagalHoHHAsA
CIIOHCTOCTh BCTPEYAeTCA B NECYaHMKAX
TOYTH TOBCEMECTHO, HO HauBoliee Xa-
PAKTEpHA IOPH3OHTATHHAA CIIOHCTOCT,
Gnarojaps KOTOPOH IeCYAHMKH TPH-
o6peraloT  OYeHb XOPOILO BBIpAKEH-
HYI0 IUIMTYATYI0 OTHENILHOCTh, TOJNCTO-
IUTMTYaTyi0 B HH3Y M Gollee TOHKYMO,
BIDIOTH JIO JMCTOBAaTOM, B BepXy IUla
CTOB, Tfle pexe Pa3BUTA MeNlKas Kocas
“CJIOMCTOCTS .
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[lecuaHuk¥M MeJIKO3ePHHCTBIE, 3HAMHTENIBHO pexke KPYMHO3epHHCTbie (rias-
HbIM 06paloM B OCHOBaHMM PHTMOB), KPeIlKHe, TEMHO-CepbIe, C 3e/IeHOBATHIM
orteHKoM. [Ipy BEIBETPHBAHUH OHM CBET/ICIT W XOPOLIO BbUlenAwTcA Ha Bonee
TeMHOM (hoHe aneBpo-aprulINTOB.

B HiKHeW yacTM IUIACTOB MECYAHMKH COMEpP)KAT IPaBHH H MENKYH0 FajlbKy
apTWUINTOB M3 HMKENekallero ITIMHUCTOro cioA M 3¢dy3uBHBIX mopon, a
TaKke penkue obrnoMku daynsl. Cnopamuueckn [36] Berpeuawtcs rpyGosep-
HMCThIg PBIXJIble MECYaHHUKH ¢ YITIMCTBIMH OCTaTKaMHM M MHKPOKOHTIIOMEpATHI.
Brenme mecyaHWKyW HanomuHaoT GorayeBckue, ocoGeHHO korjaa oHu obpasyior
caMOCTOATeIbHbIe IUTacThl, Gonee MoOIIHBIE, YeM Te, KOTOPbiE Y4acTBYHT B
PUTMHYHOM Yepe[lOBAHHH.

AleBpo-apruwUIHThl TeMHO-Cepble, B CHIPOM BHIE MOYTH YepHBIE C 3e/IeHOBa-
TbIM OTTeHKOM. CrioucTOCTh B CBeXHX 06pasuax BMOHA IUIOXO, a MPH BBIBETPH-
BaHMH OHM PAcCHINAKTCA 10 CIIOMCTOCTH HA MEJIKHE Yellly HKH M IUTHTKH. Aprui-
nutam [60] cBOMCTBEHHO NMPUCYTCTBHE XOPOIIO OKATAHHBIX TPAaBHA M Tajiex
pasmepoM o 10—15 cM, rnaBHbIM 06pa3soM OKpEeMHEHHBIX aprWUIMTOB M
3¢ dy3uBHMIX MOpofd, M3peaka BaiyHOB 3¢ddys3uBor, nocturammx 0.6 M B
nonepevHuKe.

WU3penxa cpenu mavyex PUTMHYHOTO CTPOEHMS BCTPEYAKOTCH IUIACThI MACCHB-
HbIX AHATOMHMTOB MOLUHOCTBI0 OT MEPBBIX JEUMMETPOB /10 METPa, CBETIIO-CepPhIX,
CWIBHO CBETJICIILHX NPH BbIBeTpuBaHnu. Moimocts ceutel 3000 M.

TwoweBckas cBMTAa npe/icTapieHa (iulIeBhIM YepeOBaHHEM IIeCYAHMKOB,
CJIHHMCTBIX ¥ KPEMHHCTO-ITIMHMCTBIX MOPOf, 00pa3yoimMx TOJIly IHaTOMOBOIO
druia. OBGHaXeHHA CBUTHI OTIIHYAIOTCA OT NMpe/Iblly X obILeH CBeT/ION OKpac-
KOH M TeM, yT0 B HMX OoJsiee yCTOHYMBBEI K BBHIBETPHBAHHIO He MECYaHHKH, KaK
B 0GBIYHOM TeppHreHHOM dlmie (TaThAHMHCKAA CBMTA), 3 KPEMHHMCTO-TJIMHHC-
ThIe MOPO/IbI, HA KOTOPBIX K "nepxurca’ Bee 0GHaxeHue. [lecuanuku, HaoBopor,
JIeTKO pa3pyllalTCcA, BHICBIIANTCA M Ha MX MECTe OCTalTCA yIilyOneHus.

ITecuaHukn M KpPeMHHMCTO-TIIHHWCTBIE TOPOABI 0Opa3’yioT JieMeHTapHble
cruiIeBble PUTMBI MOIIHOCTBI0 OT MEPBBIX CAHTHMETPOB [10 MEPBBIX JIeLMMeET-
POB, HO HauGOJiee YACTO MENKOPHTMMYHOE YepeloBaHHe. XapakTep IpaHHIL
¥ CTPYKTYpPHO-TeKCTypHbIe OCOGEHHOCTH MOPOJ TaKHe e, KaK W B TaThbAHWH-
cko# cBurTe. Tak e, Kak M TaMm, moiHbiA HaBop Tekcryp no cxeme A. boyma
[117] B onHOM pUTMe BCTPEYArOTCA PEAKO.

Ilecuannku MenKo- W Cpe[jHe3epHHCThIE, TEMHO-CEpble C 3e/IeHOBATHIMM
OTTEHKaMH, OYeHb PbIXJIBIE, 3 B HEKOTOPBIX OOHaKeHMAX JErKO Pa3MHHANTCA
PYKaMu.

KpeMHHCTO-TIMHHCTBIE MOPOAbI  MPECTARJIEHbl LIMPOKHM  [HATIA30HOM
NOpoJl — OT OKPeMHEHHBIX apTWIIHTOB [0 AMaTOMMIOB ¥ omok. MouHocTs
ceutsl 4000 m.

Bo Bceit dnuiesoit GopMauMM LIMPOKO pPa3BHTHI MOABOMHOONON3HEBbIE
obpasoBanusa, paeransHo omnwucanHble [1.C. Hecsutom u WU.B. IlnemaxopbiM
[66]. Onu Bcrpevawrcs Kak BHYTPH JIEMEHTAPHBIX PHTMOB, 3aXBaThiBas
O6GBIMHO TONIBKO BEPXHIOK YacTh ITeCYaHbIX IUIACTOB, TAK H B Bonee KpymHBIX
macuitabax, Korjga MMH HapyLLeHbI MHOTHE CJIOH, 2 MOLIHOCTb MOABOIHO-OMOI-
3HEBBIX MacC [IOCTHTaeT JiecATKOB MeTpoB. Bce moaBopHbIe omon3uu mpuypo-
YeHBl K CeBepo-3amagHoMy Oopry Tioulesckoro mporumba, uto, 1o MHEHHIO
3THX aBTOPOB, MOMKET YKA3bIBAaTh HA 3aMETHbIH YKJIOH 3[1eChb MOPCKOTO [IHA M
Ha aKTHBHOCTH TEKTOHMMECKHX [IBHKEHHIH.
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Kpome KpaTKo ONMCAHHBIX BBIIIE ONOPHBIX Pa3pe3os, u Ha Cuxors-Asiume,
u Ha Kamuarke [UIAi BBIABIEHWMS BEIUECTBEHHOTO COCTaBa OCHOBHBIX THIOB
0P/, HMCMONB30BaH MaTepHal 1O MHOTOWHCIIEHHBIM JPYTMM OGHakKeHusM,
KOTOPBIH BOLUEN B COOTBETCTBYHILME IIIABhI KHHTH.

NETPOrPA®O-MUHEPAJIOTHMECKHA COCTAB

B 3anadwnoii wactu nasnozo cunkaunopusa Cuxori-Aauns cpefy necyaHu-
xoB Haubonee pacnpocTpaHeHbl cOGCTBEHHO apK03bi, MEHEE XapaKTepHbl I'pay-
BAKKOBbIE apKO3bl, MOJIEBOILUNATOBO-KBApPIeBbie H ME30MHKTOBBIE KBapuUeBbie
[ECYAHHKH, a THIIMYHbIE TPayBAKKH MPAKTHYECKH OTCYyTCTBYI0T (pHuc. 6). Takoi
COCTAB TECYAaHWKOB COXpPAHAETCA 0e3 CYIEeCTBEHHBIX H3MEHEHHWH 110 BCeMY
['1aBHOMY CHHK/IMHOPHIO BIUIOTb JIO €r0 CeBepHbIX OKpPauH.

INecuaHuKH TayXHHCKOH CBHTBI CIIOXKeHBI I71aBHbIM 00pa3om keapuem (50—
60%), KHCIBIMH TUIATMOKIIA3aMH, B MEHbLUIEH CTENEHH — MHKPOKJIMHOM H
OPTOKIIa30M (35—42%), a takxe obnomxamu nopon (2—8%) . Cpeaw nocnen-
HHX BCTpe4eHbl TPaHMThl, MUKPOMNEPTHTHI, TPeH3eHbl, KBAPLUHTHI, M3BECTHAKH
1 3ddy3usel cpeanero cocrasa. Ciofbl nmpeacTaBlieHbl MYyCKOBMTOM, 3HAauH-
TEIBHO MEHBILIE — CEPHUMTOM W BHOTHTOM. AKLECCOPHH HeMHOTOQYHMCIIEHHBI.
910 UMPKOH, TYPMAJIHH, rpaHaT W MMAOT. B Tsxenoit dpakuuu cpeaHeBaiaH-

Alapy

I I I I I T 1 1 [

Dhromni 74 V.74 42 20 fFarelsE

Y 72 Yy 7%

\ @7 .2 OF O-#%
Puc. 6. IToponooGpasyioiMe KOMIOHEHTHI MeCYaHWKOB 3anafgHoit yactH [aBHOrO CHHKIH-
HopuA CHXOT-ANMHA

IMecuanukn: I — TayxuHckue; 2=3 — yKTypckue: 2 — MEpBas pa3HOBMIHOCTH, J —

BTOPAA PA3HOBHOHOCTH; 4 — nyxkuHckue KnaceuduxaumonHbii Tpeyronsuuk no B.J. Wy-
ToBy [111]
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Puc, 7. Cocras txenodt ppaxuuu HIDKHeMeNOBBIX NecyaHnkoB Kxnoro Cuxors-Amuns [2]
1 —p00,5%, 2—0,5-1%; 3 — Gonee 1% B macmrabe



KHMHCKHMX necuaHukoB EM. Areepa [1,7] ompenenwia uMpkoH (41,1-57,8%),
anatur (8,5-28,2%), rypmanuu (0,8—0,9%), amatas (mo 0,4%), oBGbikHOBeH-
Hy1:0 poroByi obmanky (mo 8,3%), xmopur (1-4,6%), myckosur (1-3,5%),
Guotur (no 0,7%), muuepansi rpymusl 3mugora (19,2—27,4%), a u3 pyaHbIX
MHMHEpAroB HauboJlee XapaKTepeH MarHeTyT.

OBnoMouHbIH MaTepHan MNepBOH PA3HOBHIHOCTH MECYaHHKOB YKTYPCKOH
cBuTbl (yYacTBYWLIHMX Bo GIIMILIEBOM YepelOBaHMM) MpeICTaBIEH KBapleM
(52—77%) , nonesbimu wmaramu (18—45%) — KHUCIBIM IUTArHOKI1a30M, MHKpO-
K/THHOM, OPTOKJ/Ia30M XOpollel coxpaHHOcTH M obnmomMkamu mopon (1—-20%),
CTIOKEHHBIMU TpPaHWTAMM, KBapIWTaM{, Tped3eHaMH, AIeBPO-aPTUIUIHTAMM,
PEIKO H3BECTHAKAMH H 3 Dy3uBaMH.

Ilo cooTHOIIEHHI MOPOAOOBPAIYVIMKX KOMIOHEHTOR MECYaHHKH OTHOCAT-
c K apKO30BbIM, apKO30BO-KBAPUEBHIM H OJNMIOMHKTOBO-KBaplieBbIM pa3-
HOCTAM.

Tloponoo6pasywomme MuHepanbl BTOpOH pa3HOBMOHOCTH mecyaHukoB (06-
pasylolMX MacCHBHble IUTacThl) — KBapu (52—67%), nonesbie wmimarsl (15—
48%) , rnaBHEIM 06Pa30M CWIBHO M3MEHEHHbIe KHCible MIarHoknassl. O6nom-
ku nopop, (10—23%) — 310 MHKPOKBapLMThI, 2/1€BPO-aPTHIUTHThI, H3BECTHAKH
M OCHOBHaA Macca 3¢ dy3uBOB.

Ha xmaccnMKamHOHHOM TpeyTONbHHKE MNECYaHMKH pacloiaralorcs B IIO-
JIAX apK0o30B, IPayBaKKOBBIX apKO30B M Me30MHMKTOBBIX KBapleBhIX Iecya-
HUKOB,

Cocrap Taxenoi ¢paxuuu ofeux pasHOBHIHOCTEH MMECYaBHHKOB MPHMEPHO
ONMHAKOBBIH. B Hell NpuHCYTCTBYOT MAarHeTHT, LUMPKOH, TYPMAJIMH, IpaHaT,
SMHMOT, UOM3HUT, 0OBIKHOBEHHaA poroBas 06MaHKa, MyCKOBHT M XJIOPHT.

B nyxKHHCKHX TecuaHdkax oOJIOMOYHBIH MaTepHaln MpefcTaBleH KBapleMm
(25—47%), nonessiMu wmatamu (45-60%) — KUCHBIMH TUIATHOKIA3AMU—
OPTOKJIa30M M MHKDOKJIHHOM, a Takxe obnomkamu nopon (5—15%) — rpaHa-
TaMH, Iped3eHaM#, KBapuutamu u c¢ens3uramu. Cpeou cmion mpeobnamarTr
MYCKUBHT M CepHuuT, a OuoTur pemox. IlecuaHMKH NyXKHHCKOH CBHTBI OT-
HOCATCA K 4pK03aM M IpayBaKKOBBIM apK03aM, H Ha TpeyrojibHHKe Ione
¥X PAacHpOCTPAHEHHA CHMIBHO CMEIEHO B CTOPOHY MNOJEBBIX IINATOR, YTO B
KaKOW-TO cremeHH cOmbKaeT MX C BYJIKAHOTeHHO-OCaJOYHBIMH IOPOJaMH.
Bnarogaps GonbiioMy uMciy 3epeH MOJNEBBIX IUNATOB INPH BBIBETPHBaHHH
MECYaHHKH NMPUOBPETAIT NMeneIbHO-CephIH LBET.

B 6Gacceiine p. [TaBnosku [2] Taxenas Gppaxkiysa HIKHEMEIOBBIX ECYUAHUKOB
COCTOMT M3 umMpkoHa (79,2—100%), anatura (mo 10,3%), rpanara (mo 3,6%),
typMmanuHa (g0 15%) wu myckoBura (mo 8,3%). 3nupmor, GHOTMT, poroaas
ofMaHKa M [IpyrHe MHHepanbl COCTABNANT Ha DoJiee MECATHIX [OJIEH MpOLEHTa.
Ilo p. MapraputoBke okono aep. lllepfakoBKH Cpen aKLUECCOPHER TOCTOAHHO
MPHCYTCTBYIT MarHeTHT, JMHIOT, OM3HT U HPKOH. Pellko BCTpeualoTca rpaHar,
TYPMAJIMH, MYCKOBHT ¥ X710puT (puc. 7).

B uenrpanmsHOM Cuxot3-Anuse B Gacceitie p. Buxun M.A. Esnanosa [39]
OTHecsIa NecYaHHKH YKTYPCKOM M JIY)KKHHCKOH CBHT HHXKHET0 Mejla K rpayBak-
KOBO-2PKO030BbIM, OIIMTOMHKTOBO-KBAPLEBbIM, apKO30BO-KBapLEBbIM M MOJIe-
BOLINATOBO-TPayBakKoBbIM (puc. 8). OBnoMKH Moposl MpelCTaB/ieHbl I1aBHbIM
06pa3oM KpEMHHAMK, aleBpPO-2PTWUIMIAMM M TOJbBKO HA HEKOTOPBIX y4acT-
kax — nopdupamu. Tsaxkenas (pakuuA COCTOHT M3 LUMPKOHA, JIEHKOKCEHa,
rpaHaTa, amaTWIa, Clo[, TypMaiuHa, cdeHa, aHatasa, pyTwia, WibMeHHTa. B
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Puc. 8. Toponoobpasyioie KOMMNOHEHTb! (OCHOBHOH TpeyroJbHHK) H COCTAB MONIEBBIX
mMAaToR (noYepHuit TpeyronbHUkK) HHXKHeMenoBbix necuaHHkoB CepepHoro u LenTpansHoro
CHXOT>-ArmiHs

CepepHbit CHXOT2-AnNHHB: | — KOMCOMOMLCKANA CepuA; 2 — YKTYPCKas CBH-
ta; 3 — napracunckas ceuta [4].leBrpanpsuabl it CHXOTI-ANHHB: 4 ~ yKTYp-
CKABA CBHTA; 5 — NyKKHHcKas ceuta [38, 39]. (MMonesoj wmat gans! Tonsko s Cesep-
Horo CuxoT3-AnmHA)

He3HauHTeNbHBIX KONHYECTBaX, He BO BCEeX 00paijuax, MpHCYTCTBYIOT XJIOPHT,
XPOMMT, 3MMIOT, poroBad ob6MaHKa M NMUpoKCeHbl. B mpedenax BbieNeHHbIX
B YKa3aHHO# paboTe CTPYKTYPHBIX 3JIEMEHTOR COCTAB TAXKenoM pakimu noka-
3aH Ha puc. 9. .

B socrounoii wacru I'nagnozo cunkaunopusa CuxoT3-AnuHs, TOE pa3sBUTa
HIDKHemenoBas Gmilesad GopManus, TaK ke, Kak | B BbIIIEOMHCAHHOH 3amaj-
HOM YacT¥ 3TOH CTPYKTYphl, Cpeld MNECYAHHKOB Hauboliee pacmpocTpaHeHbI
coGCTBEHHO apKO3bl, MeHee XapaKTepHbl IpayBaKKOBble apKO3bl, MOJIEBOLINA-
TOBO-KB3pIEBble ¥ ME30MHMKTOBbIE KBaplieBble TMECYAHHKH, a HaCTOAIUMe rpay-
BAKKH He BCTpevatoTes (puc. 10). JlMana3on cocTaBa eCYaHHKORB, TAKHM 06pa-
30M, He O4eHb IIMPOK, H OHM IPYNIHPYIOTCH HA KJIaCCH(HKAIMOHHOM TPeyrob-
HHKE B ero BepxHeH “KBapliepoil” MOJIOBHHE B OTIIMYME OT KAMYATCKHX, ONHCA-
HHE KOTOPBIX [JAETCHA HHXKe M KOTOphIe TAToTeoT K “oflomouHomy” yriy Tpey-
FOTIBHUKA.

Keapu, nonepbie UMarbl ¥ B MeHbIIEH CTeMeHH 0BIOMKH MOPOA MO-Ipex-
HeMY SBJIAKTCA OCHOBHBIMH MOPO006Pa3y ILHMH KOMIOHEHTAMM.

Ksapu B nogasnsoneM GONbIIMHCTBE MHTPY3MBHBIH, pexe MetaMopduuec-
KHH, 3epHA €ro YacCTo KaTakjia3upoBaHbl WIX BOJHKCTO NOracamT, COHLepiart
XapaKTepHbie BKJIWYeHHA, 06nanawT cneumduueckoi GopMoit Lid yKa3aHHbIX
THnoB nopo/d. Iddy3uBHBIA KBapl BCTpevaeTcs 3HAUMTENbHO pexe [84].
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[lonesble MINaTbl Mpe/CTaBieHbl PeMMyILeCTBeHHO KHC/IBIMH IUIarHOKIa3a-
My (anpBuroM, ONMIOKJIa30M) M KAIMEBBIMH Pa3sHOCTAMH — OPTOKIIa30M M
riaBHeIM 00pa3soM MHKPOKIHHOM. OOIOMKH NOpOd ClIOXKEeHbl TPAHWTAMH,
AIUIHTaMH, l‘PEﬁ!EHHMYl, AJ1eBpO-aPriwUIHTaMyi, MacCHBHBIMH M CIIaHLEBaTbhIMH
MHKPOKBAPLUMTAME, QWIUTHTAMH, PacKPHCTAUIH3OBAHHBIMH  KPeMHHCTBIMH
MOPOAAMM M OPraHOTeHHbIMM M3BeCTHAKAMHU. OueHb peliku pa3nmiunbie I dy3u-
BbI, BKIII0UasA BYTKaHHYECKOE CTEKIIO.

Tsokenbie MHHepanpl MeCYaHHKOB BOCTOUHOM YacTH IJ1aBHOTO CHHKITHHODHA
Cuxotr3-AnuHA OTHOCATCA K TPYMMNe YCTOHYMBBIX K BbiBeTpHBaHuio (puc. 11).
10 umpkoH (mo 95%), pyrun (mo 45%), smmpor (mo 29%), typmanue (zo
25%) w rpaHar (He Bo Bcex obpasuax, mo 29%). Kpome Toro, BcTpeuaercs
MarHeTHI, XPOMMT, amaTHT, JiediKokceH, myaccaHut. OBGnomounbsie  cIitobl
BHOTHT ¥ MYCKOBHT COCTaBIAKT OT 1—3 no 5—6% ueMeHTa M BCTpevYanTCcH B
BH/E JIHCTOYKORB O OfIHOro u Oonee mwinumeTpoB. B nmocnemnem cnyuae oHu
[OCTATOYHO CBeXHe, a GHOTHT MOYTH He 3aTPOHYT MPOLECCAMM THOAPATALMH H
He XJIOPHTM3HDOBAaH, 4TO CBHIAETENbCTBYeT o ero cnaboit mepepaboTke u 0B
€ro BEpOATHOM MArMaTHUeCKOM MPOHCXOXKICHHUH.

Kparkas XapakTepuCTHKAa TIJIABHEHIIMX MMHEpaloOB TsoKenon (paxuum
no onpefenennam B.U. TuxoHopoli nana Hike B 00lIEM IIA BCeX MECYIHHKOB
[nasroro cuHknuHOpua CHxOT3-ANiMHA, TAK KaK OHM OYeHb O[IHOOGpa3HbI
BO BCeX TOJILAX.

MarneTuT — 4YepHble YIJI0BAaTO-OKAaTaHHbIC 3epHa, PEKO OKTA3MPHI, CO CIiIa-
seHHbIMK peGpamu. brieck He CHIIBHBIN WIN Ty CKIIBIH.

XpoMHT — YepHBIH, OKTA)[IPHYECKMH, HHOT/IA [PaHH KPUCTAILJIOB CIIaXKeHBI.

Pytun — oT 4epHOro, NPOCBEYMBAIIIEIO B TOHKHX OCKOJKAX, 10 KPacHOBa-
TO-OPAHXEBOr0 MWIH APKO-KPaCHOro B BHOE OKATaHHBIX M TOJNYOKAaTaHHBIX
KPHCTA/UIOB, a TAK)Ke YTIOBAaThIX WIH YUIMHEHHBIX 00JIOMKOB HenmpaBWIbHOM
¢hopmbl, 0cOGEHHO XapaKTePHBIX LIS OPAHXEBbIX M KPACHBIX Pa3HOCTEH.

AHaras — rpasHo-ronyBo# Wik TeMHO-3eneHbli. Bonblie# yacTsio 310 OCTpPO-
yronsHele OONOMKH, pellKO KPHCTAUIBI OCTPOIHITHPAMHIATBHOR HIH TaGIHT-
yatoit opmbl. ¥ HEKOTOPBIX JHMHPAMHOAAIBHBIX KPHUCTAUIOB TPAHK NOKPBITHI
LITPUXOBKOH M ¢/1ab0 JIeHKOKCEHH3UPOBAHBbI.

WnpMeHHT — YepHBIE YII0BAaTO-OKATaHHBIE OBGJIOMKM ¢ MHONyMeTa/Linyec-
KuM GrieckoM. Peaxo o61oMKH TONCTOTAGNMMTYATBIX W LIECTHYTONBHBIX KPHC-
TAUOB.

I'panar — GneaHoO-po30BhIe, HENPABWIBHLIE OCTPOYTObHbIE 0GITOMKH.

Hupkon — OecuserHble M GnegHOOKpallleHHble: pa3oBble, (GHOIETOBbIE,
CHpeHeBbie, CHPEHEBO-PO30BbIe, HHOT/Ia BHHHO-KEJNTHIE KPUCTALIBI B OCHOBHOM
“ruauuHToBOr0”’ THma. OTMEYeHO HECKOIBKO KpHCTANIOB ~ KOMbEBHIHOIO™
THna. DOJBIIMHCTBO HMX CO Cr/Ia’KeHHBIMH TpPaHAMHM, NOJIYOKaTaHbl, pexe Xo-
pouio okaradbl (AdueBHAHOH dopmsr) . KoadduumeHT yiuHeHRHOCTH KpHCTAT-
noB B mpedenax 1—2,5. AKTHBHbBIE Pa3sHOCTH LMPKOHa — IpPHU3MATHYECKOH
tdopmbl, GHONETOBOTO NBETA, MOKPBIThIE DelleCOR KOPOUKOM, M cepble, IrpsAs-
HO-CepbI¢ HEMPO3pPaiHbIE CO CTJIAXKCHHBIMH IpaHAMH.

Onupor — ¢HCTalIKOBO-3esleHble, MpPO3payHble W HEMPO3pauHble, 3eJIeHO-
BaTO-Gestechie HEOKATAHHbIE 3epHA.

Optur — YepHbId, B OCKOJIKaX NPOCBeYNBaeT OyphiM.

Typmanun — 3cneHoBato-OypblH, DyThU1OYHO-3eNeHbIH, TEMHO-CHHHHA, TONy-
Bosaro-cepbli, Npo3pavunblid. BeTpeuaerca B BHAE 0ONOMKOB NMpU3MaTHYECKHX
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Puc 9. CoctaB Tsxenoit dpakuuu HHXKHeMeNOBBIX NecyalnKkoB LlenTpansHoro Cuxors-Anu-

Ha B Baccefive p. BuxuH [ 38, 39]
1 - po 0,5%; 2 —0,5-1%; 3 — 6onee 1% B macurabe
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Puc. 10. TlopomooGpasylomme KomnoHeHTsl NecyannkoB CuxoTs-Amuns u Kamuatku [59]
I — Cuxor3-Asmus; II — Kponouxuit monyocrpor; III — Unemusckuit nonyoctpos
a — orpenvHble 0Gpasupl; 6 — cpepaHee [yIa DaHHON FPYNILI; 6 — cpenuee no B.B. Epma-
xoBy # O.H. Cynpynenko [40]: 2 — cpennee mo M,B, Benosoit u ap. [25]
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KPHCTAIIOB, KOPOTKO-H YJUITHHEHHONPH3MATHYECKHUX KDHCTAILIOB, YITIOBATO-
OKATaHHBIX M PEIKO OKATAHHBIX 3€peH.

MoHOknHHHBIH THpoKceH — OGecdopmenHsle, cnabo yUIMHeHHbIE KeNTO-
3eJIeHBIe 3ePHA, PEIKO KPHCTAIIBL.

Porosaa obmaHka — TeMHO-3esieHad, 3eneHOBaTo-Oypas, OCBeT/IEHHas MO
KpasaMm. Kpas cwibHO 3a3yOpeHbl ¢ nMKo0Opa3HbIMU OrpaHHueHHAMH.

Anatur — MornoyHo-Genble Wik GeclBeTHble NMPU3MATHYECKHE KPHUCTALTBI
win ux o6noMKH. Y GONBLIMHCTEBA KPHCTA/UIOB TPaHW MPHW3MbI CITIAXKEHbI, 4
KOHEUHbIe He COXPaHMITHCh.

JlefikokceH — CBETJIO-KOPHYHEBBIH, CBET/IO-CephI, cepbli, TabmuTYaThIR
M yrioparto-okaraHHo# popmsl. [losepxHOCTb II1aliKkas, MONUPOBaHHASA.

Myaccauut — rony6oBaTo-cHHMH, TeMHO-CHHHH, TPO3pauyHbIA, B BUAE OCTPO-
YTIONbHBIX 00JIOMKOB ¢ PAKOBHCTBIM H3JIOMOM M CHIBHBIM BlIeCKOM.

Cpenu [r/NIMHMCTBIX MHHEPAJIOB UEMEHTa INecyaHMKoB (dpaxuua MeHee
0,001 mm) ycraHoBieHs! (puc. 12): rumpocniofa, XA0PHT, KAOJHHHT, a8 TAKXe
YTIOPANOYEHHbIH CMELIaHHOCIOMHBIH MMHepal T'HOPOCTKAAa MOHTMOPWLUIOHH-
TOBOTO cocrasa, comepxamui 80—90% rumpocmiopucteix naxeros [107, 108,
110]. Camerit pacnipocTpaHeHHBIH MHHepan — JHOIKTAdApHIECcKas FHAPOCITIONa
nonurunoB 1M u 2M,. XnopHTel npHHAIEKAT TPHOKTa3IPHUECKHM Kese3o-
MArHueBbIM pas’sHOBUIHOCTAM, COCTOAIIMM W3 nakeroB Ttuna IIB. Beimenatorca
ABa CTPYKTYPHBIX THIIA XJIOPUTOB: cTabWibHbIA (OGBIMHBIA) W Tak Ha3bIBaeMBbIe
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Puc. 11, CpepHue coep)aHus THKeJIbIX MHHEPAIOB B Mecyanukax CHXoT3-AnuHA o Kamyar-
KH

1 — Gonee 1% B macmrabe; 2 — 0,5-1%; 3 — po 0,5%; 4 — 3naxu, Maruerur, 8 % or
MArHUTHOH (hpaKIHn
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MOABKXKHBIE XOpHThI. KaONHHUT pacnpocTpaHeH He3HauMTebHO. B ocHOBaHuM
HIKHEMEJIOBOTO pa3pe3a M UEMEeHTe TMeCYaHHKOB Ppa3BUThI YNOPAAOYCHHBIE
CMelIaHHOCIOMHBIE  MHHEpaTbl  HAPOCIIIa—MOHTMOPHWIIOHHTOBOIO  THMA
(nonurumHas moaudMkauuAs ruapociancTeix nakeroB 1M). Mcenemosanns
TNO[ NIEKTPOHHBIM MHKPOCKOIIOM TO3BOIMIH BhIABUTD UX Y/UTHHEHHO-TUIACTHH-
yatyio Mopdosioruio. KaonMHuT, HOABIKHBIE XJIIOPHTHI, @ TAKKE THIPOCITIONbI —
annoTHreHHble, a CTa0OWIBHBIE XJTOPHTHI M CMEIIAHHOC/IOHHBIE MHHEpanbl —
ayTHreHHbIC, BOSHUKIIME B YCIIOBUAX JMHreHe3a.

TMouty aHanOrWyHbIA COCTAB rNIMHMCTOM (pakuun XapaktepeH u mia Ceep-
Horo Cuxota-Anuusa [3, 4], rie ocHOBHBIM KOMIIOHEHTOM fIBIIAETCA IHOKTAIl-
pHUECKas THAPOCIIONA C He3HAUMTENIbHOM MpPHMEChIo APYTHX THApOCIIoN, a
TAKIKe KAOJIMHHIA.

[IperMyiecTBEHHO apKO30BbBIH COCTAaB NMECYaHMKOB HUXKHero mena Kxwo-
ro Cuxor>-AnuHs, a TaKKe NPHUCYTCTBHE B HMX Ka/IMEBbIX MOJIEBHIX ILNATOB
H KMCIBIX [UIarMOKJIA30B [al0T OCHOBAHHE YTBep)KIaTh, YTO MNMTAOIIAA MX
MPOBHHIMA GbUTa CJIOKEHA B OCHOBHOM MOPOJIAaMM KHCIIOTO COCTaBa — IPAHMTO-
WIaMH H MeTaMOpdHYECKMMM mnopolaMu. B monp3y 3T0ro CBMAETENBCTBYIOT
takxke Gopma oOGNOMKOB, yIJIOBaTafd W OCTPOYroOjlbHas, a TaKXKe MOYTH He
OKATAHHBIE KPUCTAUIBI TYPMAIHHA, KOTOPbIE MPOLUIH HENpPOIOJIKUTEIbHYIO
nepepaboTKy M TpaHcmopTHposky [54]. TombKo M3 KPHCTALIMYECKHX MOPON
MOT BbITh pa3MbIT OBIOMOYHLIH OYEHb CBEXHH, MOYTH HeM3MEHEHHbIH GHOTHT,
BXOOAIIMA B COCTAB MECYaHHKOB. BpAld /M MOXHO [OMYyCTHTh, YTO OH MOT
BeITh IepeornoxeH Doyiee OOHOrO pasa, TaK Kak, Oydydd MaloycToHYMBBIM
B THMEPreHHBIX YCIOBHAX, 9TOT MUHepan ObIcTpo obeciBeyrBaeTCs, pa3pyllaer-
CA ¥ 3aMEHAETCA XJIOPHTOM.

WHoukaTopaMi MCXOJHBIX METaMOPGhUUECKMX NOPOM ABIANTICH 0GIOMKH
KBapIUUTOB ¥ QWITUTOB, a TAKKe H3Pe/1kKa BCTPEYaoIHiCA KOPYHIL.

OpHAKO cMelieHHe TOUeK MHHEpabHOTO COCTaBa YacTH apKO30BbIX Iecva-
HHKOB B CTOPOHY KBaplia BIUIOTh /10 NMOABJIEHHA KBapUEBbIX ECYaHHKOB, XOPO-
1ias OKaTaHHOCTh UMPKOHA W IpaHaTa, XapakTepHas A OCA[IKOB, y4acTHeM
B CTPOEHHH Pa3MBbIBAEMOH Cylliy, KpOMe KPHCTAIJIMUECKMX MOPOJI, W TeppHIeH-
HBIX 0Opa3soBaHKH.

HaxoHen, HeckoJbKkO yBeNuWueHHOE KOJIMYECTBO OCTPOYTOIbHbIX 06IIOMKOB
M LEeJBIX KPHCTA/JIOB MOJNEBBIX IUMATOB 33 CYeT KBAPUEBOW COCTaBIIAIOLLEH,
Habmwogawineecas B BepXHeH 4acTH paspe3a (IYXXKMHCKaf CBMTA M ee CTpaTH-
rpadmyeckue aHanord Ha ceBepe Cuxors-AnuHa [3]), MOXKeT CBHACTENBCTBO-
BaTh B TIONb3Y HEKOTOPOTO BIIMAHHA BYJIKAHWYECKHX MPOLECCOB.

Ha Ceseprom Cuxors>-Aaune [3,4] cpenn HHXHEMENOBBIX I[ECYAHHKOB
I'naBHoro cumknnHopua HauGosee pacmpocTpaHeHbl apKO3bl, HHYTOXKHYIO [I0JIH0
COCTaBJIAIT MECYaHWKH KBaplleBOW IPyNmbl U rpayBakkH (cm. puc. 8). Tonsko
B CaMbIX BEPXHMX YACTAX YKTYPCKOH CBHTBI €CTh MPOCTOM MHPOKIIACTHYECKHX
nopof — MCAMMHTOBBIX KPHCTAIOKNACTHYECKHX Ty HTOB, CBHAETENBCTRYIO-
IIMX O HE3HAYMTEIbHBIX BYITKaHMYECKHX MPOLEccax B 3T0 BpeMs,

——

Puc. 12. PacnpeneneHHe MIMHMCTRIX MMHEpaIoB B Moponax BocTouHoH uyactn I'masHoro
cuHKTHHOpUA Cuxora-Aminsa [108]

1 — rpaBenuTsi; 2 — NeCHaHMKH; 3 — ANeBPONUTHI; 4 — ATEBPO-BPTHIUTHTLI; 5 — XJIOPHT:

4 — mopBIKHBIH, O — CTAGWIBHBIA; 6 — kaomuHMT; 7 ~ rugpocmoaa; § — ynopAgouYeHHBIH

CMEMIaHHOCTORHBIA MHHEPAII THIAPOUTIONS MOHTMOPHIUIOHHTOBOTO COCTaBa ¢ coepKaHHeM
rHAPO CTIOOHCTHIX NaKeToB B0—90%
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IoponooBpasyomumMn  KOMIOHEHTAMH MeCYaHO-aJIeBPHTOBBIX TIOPOM 37T0ii
9acTi CHXOTI-AJIMHA ABJIAITICA, KAK M Ha lore, KBapll, NOJEBbie LiaThi, cpeu
KOTOPbIX NpeolafanT KUCIble, OYeHb PEIKO CPe[HHe M OCHOBHBIC MIIAIHOKa-
3bl M K&iHeBble NOJIEBble WIATHI — OPTOKJA3 M MHKPOKIMH, 2 KpOME TOoro
0BJIOMKH TOPOJL: Pa3jiMyuble CHIHIIATBI, INIHHHCTBIE MOPOMABI, KBAPUEBO-CIIIOIA-
HBIE CNAHIbI, HErMATHThI, 3(QdYy3HBEI KHCIOTO M CpeHero, peke OCHOBHOTO
cocraBa.

B r1mxenodt ¢pakuMM NecYaHMKOB KOMCOMOJIBCKOH CEpHH CDefd TeppH-
IeHHBIX MMHEpAlOB pacrnpOCTpaHeHbl MArHETHT, B cpefgHeM 2,3%, WIBMEHHMT —
42%, uMpKoH — 43,7%, TypmanuH — 6%, anarur — 3,3%, rpasar — 0,7%, pyrtin —
0,5%, cden — 0,3%, nuoncun — 0,7%, Buotur — 0,14%, 3eseHas porosas oGman-
ka — 0,3%, anunor — 0,1%, kopyHa — 0,1% (puc. 13).

EM. Areepa [enaer BbIBO/, YTO COCTaB KIIACTHUECKOIO Marepuana, B ToM
YHCIle aKLECCOPHBIX MHHEPAIoB, Cpelld KOTOPbIX pe3Ko NpeoOnanawTt ycroH-
YMBbIe, MOKA3bIBAET, YTO OCaJKM 0Opas’oBaTMch IIaBHBIM 00pa3oM 3a cuer
paspylieHMA [PAHHTOMAOB M Y4CTHYHO Pa3THHBIX [0 COCTaBY 3Qy3HBOB
(mopdupuros, ¢enp3uToB, KBapleBbIX MNOpQHPOB), MeTamMOpQUUECKHX U
ocagoudbix nopof. C 3TMM BBIBOIOM corjacyeIcs W Hanuume 0GIOMOYHOrO
6HOTHTA, XOTA OH, KaK MpaBWIO, XTOPHTH3HPOBaH, 00eCUBeYeH M YaCTHYHO
MpeBpalieH B MyCKOBHT.

ITocTosHCeTBO NMETporpaMueckoro W MHHEPaIOTHYeCKOTo COCTdBad B LE/IOM
Mo paspe3y CBHIETEIbCTBYET, YTO OBPHCOBAHHbIH Bbllie BEUIECTBEHHbIH COCTaB
obnacru cHoca OCTaBAICH B TeyeHHE paHHero mena s Bcero CUXOT3-ANMHCKO-
ro DacceiHa 6Ge3 CylIECTBEHHBIX WM3MEHEHHH, XOTA CcaMM MCTOYHMKH IMTaHMA
Haxomwtuch Kak 3anagHee (I'naBubii aurtuxnuHOpmii M Monrono-Oxorckas
obnacts) [1—4], Tak u BocrouHee (IIpuOpexHbBIH AHTHKIIMHOPHI M COBPEMEH-
Haf akpatopua flmonckoro mops) [1—4, 54, 55].

MuHepanbHbIH COCTaB OBNOMOYHOH M TJIMHHCTOH COCTABJIAKIIMX alEBpPO-
apTWIUIMTOB B TePPMreHHBIX ToJuax CHXOT3-ANNMHS NPUMEPHO TOT e, 4To M
B mecyaHukax (cm. puc. 11).

Ecnin 00paTuTbCA K COCTaBY MECHAHBIX H COHNYTICTBYIOUIHX HM ITIHHHCTHIX
mopon Bonee HpeBHUX popMauuid CUXOT-ANHHA BIOM
uucne ¥ OQHONMHUTOBOM, KOTOPAA COMEPXHT 3HAYMTEIIBHOE KONIWYECTBO TEPpH-
reHusix mopod [22, 47], MoxkHO yBenuThcA B TOM, YTO OHHM OYEHb CXO/HBI
C ONMCAHHBIMH BbIllE B CYILECTBEHHO TePPHIE€HHBIX QIHIIOMIHBIX U QIIHLIEBbIX
obpazoBanusax (puc. 14).

B moxameHHOYTrOmbHBIX OT0KeHHAX 71aBHOTO aHTHKIIHHOPUA MecYaHHKH —
IIaBHBIM 06pa3oM apKo30Bble, pexe KBapueeble U Tydonecuanuky, ObmoMoy-
Hafl 4acTh apKO30BBIX pasHocTed cocToMT u3 kBapua (35—60%), nonesbix
umaros (30-60%) w obnomxos mopoen (mo 20%). B BepxHemaneo3oHCKHX—
HIKHEME3030HCKHX oTIoXeHuax InasHoro u IpuBpexHoro aHTUKIHHOpPHEB
MeCUaHHKH NIpecTaBieHbl Doee pa3HooBpasHO: Pa3sHOCTAMM BCeX TPeX TPy —
KBapueBoH, apKO30BOH H rpayBaKkKoBOH, HO COBCTBEHHO IpayBaKKOB HeT.
HauGonee pacmpocTpaHeHbl cpefid HUX apK030BO-KBaplieBbie, Pa3sBUTbIE NOUTH
BO BCEX CBHTAX M ClIoXeHHble kBapuem (45—80%), nonesbiMu nmartamu (10—
40%) u obnomxamu nopen (10-20%). bonee penxue rpayBakKoBO-KBapiie-
Bble pasHocTH cofepxxar kpapua 40—60%, noneBnix wmaroB — 10-30%, a
obnomkos nmopoa — 20—-30F. U3 rpymnibl apko30B HMEKTCA U [PayBaKKOBbIE
apKo3bl # coBCTBEHHO apKo3bi. HonepolmaroBele rpayBaKKy — CaMble Majio-

3. 3ak. 523 33
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Puc. 14. IloponooGpa3syolme KOMMOHEHTH! NecYaHUKOB ¥ alleBPONTMTOB B CBUTAX BepXHero
MaNe0304 —HHKHero Me3o3o08 IxHoro Cuxors-Anuna [47]

ﬂOpodbl 6ez npumecell Tygiogoeo marepuana: 1 — manaHOBCKHE; 2 — CAMAPKHHCKHE;
3 — ceGyuapckue; 4 — yNeKoBcKHe; 5 — apMajHeHCKWe; 6 — CKANMCTOpeueHckHe; 7 —
Manrosoro kmoua; § — ropsl Kum.
[Topoder ¢ npumecevro TYgogo2o marepuansa: 9 — mansuoBckue; J0 — caMapKHHCKHE;
11 — cebyuspckme; 12 — ypexosckue; I3 — apuapmenckue: [4 — cKATHCTOPEueHCKHE;
15 — ropsr Kum

uHC/IeHHBIe W cofepikar kBapua 20—30%, nosesbix mnaros — 20—-30%, a oGnom-
xoB nopon — mo 40%. B 3HauuTensHOM CBOEH 4acTH ITH IMECYAHHKH Tydo-
IeHHBIE.

E.A. Kupeea [47] cumrtaer, 4TO NMpeMMyIIECTBEHHO YIJIOBaTads M YIiioBaTO-
OKaTaHHaA (opma 3epeH BCeX THIOB MECYaHWKOB B COBOKYITHOCTH C MUIOXOM
COPTHPOBKOH OGIOMOUYHOTO MaTepHana MNO3BOJIAIT TOBOPUTs O Onusocty
MCTOYHHKOB CHOCA, KOTOpbIe PACNONAralnch, NMO-BHAMMOMY, BHYTPH I€OCHH-
KIMHaneHOro Bacceitna.

K stomy crenyer noGasurs, uro JI.B. Bypununa [47] B GonbUIMHCTBE THIIOB
MECYAHWKOB YMOMAHYTOTO BBILE Nale030HCKO-Me3030HcKkoro (B Gonbluei
CBOEH YacTH O(HONMTOBOIO) KOMIUIEKCA OIMCANA COCTAB AKIECCOPHER, ABHO
TATOTEIOWMHA K IPaHUTHOMY. 3TO LMPKOH, IpaHaT, TYpPMAalMH, JMHIOT, pexe
cen n meixokceH. KBapu o MHOTMX cnyyasiX OTHeceH el K u3BepXeHHOMY ',
cofiepKatieMy BKJIIOYEHHA My3bIPbKOB ra3a M KWIKOCTH, 4 TAKXKE WIOJbYATHIE
KPHCT@IIBI aMaTtuTa W pyTwia. Pexe ynmoMuHaeTcs K4aTaKNa3WpoBaHHBI MeTa-
mopduueckuit kBapu. Ilonessie mmarsl faxe B BYJIKAHOT@HHO-KPEMHHCTO-
TEPPHreHHBIX TONLIAX MPe/icTaB/ieHbl IMaBHBIM 06Pa30M KallHeBBIMH PA3HOCTA-
MM, XOTA HapAdy C HAMM BCTPEYAlOTCA IUIATHOKIIA3bl PA3IMYHOIO COCTABA.

Ilo wabnmopenuam A.A. Acunosa [5], B 3THX Xe ITeCYaHmKax BelyluyMmi
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Puc. 15. loponoo6pasyioume KOMIOHEHTEI TpHAcoBbIX oTnoxeHu# TpuGpexHoro aHTH-
knuHopua Cuxors-AnuHa B KaBanepoBckom paiione([64].

KOMIOHEHTAMH TAXKENOH (pakiUuy ABIAKNICA UHPKOH, KOJIMYECTBO KOTOPOTO
HUIe He omyckaerca Hwke 59%, a mocruraer 98,7%, rpaHata COIEPXKMICH
no 63%, rypmanuHa — 10 35%. B HexkOTOpPBIX CTyd4agX MHOIO 3MMAOTA — [0
98% u neiikoxkceHa — 10 89%.

MpeumyiiecTBEHHO apKO30BBIA COCTAB YCTAHOB/EH [UIA MECUaHHKOB BepXHe-
MEPMCKO-TPHACOBBIX OTIIOKEHHH BOCTOYHOTO CKIIOHA I'J1aBHOTO aHTHKJIMHOPHs
B.®. WUrnatosoit [41, 42]. Mcxons u3 MHHepaibHOIO COCTaBd TePPHIEHHBIX
KOMIIOHEHTOB, OHa NpEJIToJoXKWia, 4To OHM (opMHpoBanuck GaM3 cyluw, ciio-
JKEHHOH 0CamoYHO-METaMOP(OTeHHBIMH M TPaHMTHBIMM mopofaMH. B coctaBe
TEPPUrEeHHOW YacTH MHOTO Y/UIMHEHHBIX 3epeH COBEpLISHHO IIpO3payHOro,
HHOrga cnaGoBOTHUCTOrO HEOKATaHHOTO KBapua. Berpeyatorca o6noMku nopon,
COCTOAIUME M3 JMH3OBHIHBIX 3epPeH KBapla, MONEBbIX IINATOB M MyCKOBHTA,
4 TaKKe KBapll ¢ HUTEBHIHBIMH BKIIIOYEHHAMM cwuiMManuta. K Hum goGasna-
H0TCA KPEeMHHCTO- H YITIHCTO-CEPHIMTOBBIE ClIaHUbl H MHKpPOKBapuwurbi. Becs
ITOT MatepHal HECOMHEHHO MOCTYNal IIPH Pa3MbIBe MeTaMOpPHISCKHX MOPOL.
*I'paHuTHBIA" MATepHas T — 3TO KBapU-IUIAIHOK/A30Bbie M KBapU-MUKPOKIHHO-
Bble CPOCTKH, MUKDOIIErMaTHThl, MHKDOIPAHODHPEI, 2 Takke OGIOMKH KBap-
113 CO CIIOMOH, IMPKOHOM, PYTHIOM M TPEMOJIHTOM.

K ebiBomy o TOM,uro TpHacoBbie oTI0XeHHA [IpubpexHOTO AHTHKIIMHOPHS
B Kapaneposckom paiioHe o6pazoBaHbl 3a cuer ofnactu pasMeiBa, KOTOpas
lipeficTaBana coboi CHATHYECKYH0 KOPY, CHOKEHHYI0 TPDaHHTaMM, KHCIIBIMH
ahhysuBamMH ¥ KPeMHHCTO-OCAOUHBIMKM ToNMamu, npuuten # E.B. Muxamnuk
[64]. Kax BugHo Ha puc. 15, GoJbinas 4acTh MeCUaHUMKOB OTHOCHTCS K CpYIIle
4pKO030B, MeHbLIEEe HX KOJIMYECTBO MEPEXOOMT B MOJIA, IPOMENKYTOUHbBIE K
KBapuesbIM necuaHukam u rpaysaxxaM. O610MOYHBIH mMaTepuarn MecYaHUKOR
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ob1anaer MHOrMMH MPH3HAKAMM, OITHCAHHBIMH JUIA NAT€030HCKHX-ME3030HCKHX
necyaHuKoB [1aBHOTO aHTHKITHHOPHA.

[IpuBeneHHble MaTepHansl MO INeTpPOrpado-MHHepamorHiecKoMy COCTaBy
NPaKTHYECKH BCEro CTPATHrpadMyecKoro IeOCHHK/IHHAIBHOTO paspe3a Hhiaio-
ro Cuxor3-AllMHA B TpeX ero CTPYKTYpPHO-QOpPMauMOHHBIX 30Hax — [J1aBHOM
n IlpubpexHoM aHTHKIMHOpHAX H I'MaBHOM CHHKIIMHOPHH — He OCTaBiAeT
COMHEHHA B TOM, 4TO MOJAB/AIOIIAA 4aCTh OGIOMOYHOIO MaTepuajia B Iecya-
HHKAaX — 3TO pe3ysbTaT Pa3pyLIeHHA M MEepPeoTNIONEHHS 3eMHOM KOpbl CHATH-
YeCKOI0 THIIA, BENyILUHMH KOMIOHEHTAMH KOTOpPOM ObDIM IpPaHMThI, METaMop-
tduuecKHe KHCIbIe MOPOJbI M OCa/louHble TOMIUM, B oOweM Takxke Gnu3KHe
M0 COCTaBy K IPaHUTHO-MeTaMOpdHUeCKHM. 3TO OTpPaXKeHO B pellialouledl poiu
apKO30B cpefH MecyaHukoB. [IupoxnacTHieCK il BYJIKaHOMHKTOBBIA MaTepHai,
“cMelnanmuii’’ mecYaHHK B CTOPOHY IpayBakk, UMeeT IIOJYHHeHHOe 3HavyeHHe,
M OH B TOH WIM MHOH CTelleHW XapakTepeH JIMIIb [UIA HEKOTOPhIX YacTed paH-
HETreOCHHKIIMHAJIBHOTO KOMiUTeKca, GNMU3Koro k OoQHONHTOBOH ¢opMalny, a
TaiOKe JJiA CAMbIX BEPXHHX I'OPH3OHTOB TEPPHIeHHOTO KOMIUIEKca, MO/ACTHIA-
wero Bocrouno-Cuxors-AnuHckuil BylkaHuueckuit nosic [55, 49, 75]. He
NMpOTHBOpEYaT 3TOMY Bb[B()Iw H [JaHHbIE, }J.QCTyIIHbIe B Hacrosuiee Bpems Mo
Cepepromy Cruxo13-AnnHio,

Ha Kamuarke necuanuxu HasnuHcko2o noayocrpoeéa OnHoOOpasHbl 10
COCTaBY M OTHOCATCH K [IOJIEBOIIMATOBBIM M KBapLEBO-TOJIEBOILTIATOBbIM
rpayBakkaMm (cm. puc. 10). OHHM cOCTOAT riaBHBIM 0Dpa3oM u3 obBNOMKOB
apdy3uBHbIX TOpod 1 BynkaHuueckoro crexna (60—70%), KpeMHHCTBIX
nopon (5—10%) , wiarnoxnaszos (25—30%) u xsapua (10%). O6nomku 3¢dy-
3UBHBIX IIOPOJl OTHOCATCA K aHJIE3HTOBBIM H aHIe3MT0-0a3abTOBBIM MOPPUPH-
TaMm, pefko K Oasansram. [locneaHue yalle BCTPeYaKTCA B WIRJIMHCKOM CBHTE.
W3 mnarmokna3oR BeTpedarTcs aHOE3MH, MHorpa Jiabpasiop, pedko anbOur,
KOIIMYECTBO KOTOPOTO HApacTaeT K OCHOBaHMI0 pa3pe3a. KaiueBble molneBbie
LINATHI OTCY TCTBYIOT.

CpeoM ByIKaHMYECKHMX CTEKOJI BbIJEIAKTICA KpymnHble 00lOMKH, NOKasa-
TeJlb IPeNoMIEHHA KOTOPBIX Donble KaHajickoro Oanp3ama, M MenkoppoOneH-
HO€ CTeKJIo, obpasymouee ueMeHT. CrerneHb BTOPHYHOTO M3MEHEHHMSI BYJIKaHM-
YeCKOr0 CTeKja HeO[MHakKoBa. B WIBNIMHCKOH CBHTE, BXOOsAILUEH B COCTaB MO-
JIaCChl, OHO M3MEHEHO HEe3HAUMTEIbHO, a B HMDKelleXallMX CBUTaxX (IMLLIEBOH
dopMauny — OPHHCKOR M TAKETYWPCKOH — CTEKIIO MOJIHOCTbI0 mpeobpasosa-
HO B IJIHHHCTOE BELIECTBO. AHAJIOTHYHO BYNKaHWYECKOMY CTEKIIY W3MEHAITCS
CBEpXy BHM3 MO pa3pe3y M IUIATHOKIA3bl — OT CBEXHX OCHOBHBIX M CpPEIHMX
B WIBIIHHCKOR CBHMTE [0 &jibOMTH3HPOBAHHBIX H 1IEOJIMTH3UPOBAHHBIX B OPHH-
CKOW U TakeTyupckoi ceurax [109].

B taxenon gppakumn mecuanikos MnenuHckoro nmosyoctpoBa (cM. puc. 11)
B 1eJIOM HauboJlee XapaKTepHBIM MHHEPAIOM ABJIAETCA MOHOKIIMHHBIH MHPOK-
CeH, COCTABIIAIOIIMIA, Kak npasuwio, ot 50 mo 88%. IloBceMecTHo, HO B ManbIxX
KOJIMYECTBAX COLeparca XPOMMT, PyTWI, I'DaHaT, UHPKOH, allaTHT W HEKOTO-
pble Apyrue muHepansl. OOHAKO HUKHAA YaCTh pa3pe3a, OTHOCAILAACH B OCHOB-
HOM K QnuiieBoit hopmauun, pe3ko oboraiiesa IMHIOTOM, @ BEDXHAS — MOJIac-
coBasf — COMNEPXKHMT 3HAYMTENBbHO Gosbllle MAarHeTHTd, WIbMEHHTa, H B Heil yaile
BCTpeyaeTcs poMOMYeCKMi IMHPOKCEH, YTO MOXeET CBHIETeNbCTBOBATh B MOJIB3Y
yBeJIMYeHHA POJIM MarmMaTHueCKHX TMOpOJl OCHOBHOIO COCTaBa B 06GyacTH cHoca
Ha MO3[HMX IJTallax pa3BuUTua DacceHOB CEMMEHTAlMH. AHOMAJIBHO BBICOKHE
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collepXKaHHA poroBo#t 0OMaHKH B Bepxy dmuiieBoH (GopMaumM, Ha TpaHMlle
¢ MOJIAcCO#, HMEKHT BTOPHYHOE MPOMCXOXKIEHUe M CBA3AHBI, BEPOATHO, C THIL-
POTEPMAJIBHBIMH MPO1LIECCAMH.

MarHeTHt — 3€pHa HenpaBWIbHOH (GOPMBI H OKTadAPHYECKHE KPUCTAIIHI.
B opHoMm ofpasue oOHapyxeHb! M aikue mapuku. [loepxHocTts 3epeH u
HIapHKOB OnecTAllias Win Tyckias, matoBas. Paamep nx menee 0,1 mm.

XPOMHT — keJTe30-UepHble OKTAIAPHUECK e KPUCTALTHI.

PyTun — 1eMHO-KpacHbIe YJTHHEHHbIE OKaTaHHbIE 3epHA.

WripMeHHT — uepHble, YITIOBaTO-OKaTaHHble, HEMPaBWIbHBIE, YIUIOILEHHbIE
3epHA U LIECTHYTOJIBHBIE TAOIUUKH.

I'panat — po3osbie GechopMeHHbIE OCTPOYTOIIBHBIE OBIOMKH.

IMupxon — OGeciBeTHbI, OJ1eMHO-PO30BLINA, GIIeMHO-CHPEHEBBIH WIH CHpPeHe:
BbIH B BHIE NMPU3MATHYECKUX KPHCTATIOR ~UMPKOHOBOIO™ THIA WIH WX 0BIOM-
KoB. ODBIMHO TPaHH MX CIJIaXKeHbl, HO Y OTHEIbHBIX KPUCTA/UIOB OHHM XOPOLIO
coxpaHwinck. bnenHo-cupeHeBbIe W CHpEHeBble Pa3HOCTH YaCTO XOPOLIO OKa-
TaHkl, AnueBuOHOH dGopmel. Hexotophble GecliBeTHble KPUCTa/Ibl KMEKT HEpPOB-
HYH0 KOPPOAHPOBAHHYH TIOBEPXHOCTb.

Cden — MenoBO-KenThie YTII0BaThie 0BIOMKH.

ImuaoT — 3eNeHOBaTO-KENTble, (UCTALIKOBO-3eJIeHble [OMYNPO3pauHkie
¥ HEIpOo3pauHble, PefIKO MpOo3payHbie 3epHa. :

MoHoknuHHBIE MUpOKCeHbl — GecopmenHbie wiH ¢1abo yUIMHEHHBIE 3elie-
Hble WIK GiTeIHO-3e/IeHbIe C HKeNTOBAThIM OTTeHKOM 3epHa. OGbIYHO OHM YHCThIE,
Npo3paykblie U c1abo MNeoXpOUPYIOT B 3eNeHbIX TOHAX.

PomGuueckne mupokceHbl — 3e/leHO-Oypbie YITHHEHHBIE M MPM3AMAaTHYECKHE
KPHCTAIUTHI.

PoroBas obGmaHka Gonbured YacTpl0 TeMHO-3e/ieHafs W 3eleHOoBaTo-Oypas,
MOYTH YepHasd. 3epHa YIUTMHEHHOW M NPU3MATHUECKOHW (DOpPMBI MPOCBEYHBAIOT
B Kpasx. Peoxo BcTpeyalTca cBeTIble BypoBaTo-3e/IeHBle M TPA3HO-3eNIeHbIC
HENpOo3payHble ¥ MOJIYNMPO3payHble POTOBbIe 0OMAHKH BOJOKHHMCTOTO CTPOEHHA
C XKHMPHBIM GNIECKOM M LIETKOBHCTBIM OTIIHBOM.

Tonpko B [ABYX oOpa3uax OHH COCTAaBIAT OCHOBHYIO MacCy THXKENbIX
dpaxiui. :

Anarur — Haubosee yacTo HabM0AAKTCA OBTOMKH MPH3MaTHYECKHX KpHUCTai-
JIOB M UeTmble GeclBETHBIE W MOJIOUHO-Gelbie, pexe CBETNO-Cphle H TEMHO-Ce-
pble, GI1eHO-PO30BBIE U PO30OBEIE C OPAHKEBBIM OTTEHKOM IOJIYOKAaTaHHbIC M
XOpPOLLIO OKaTaHHbIE KPUCTAIIBL

JlefikoKceH — CBETNIO-KOPHYHEBBIH, CBETNO-Cephlif W cephlil, TabIHTUaThI,
MOJyOKaTaHHbIH H YIJIOBaTO-OKATaHHBIH C INIaJKOH TMONMPOBAaHHOHW MOBEpX-
HOCTBIO.

ITepuknas — KeJITOBATO- WIH KPacHOBAaTO-KOPUYHEBHIE 3epHA HENpPaBWIbHOM
GOpMBI CO CTEKJIAHHBIM OleCKOM, COBepIIeHHOH CNAaHHOCTbIO, MPO3pavHbIC
WIM Hempo3payHble — arperaTtHoro cloXkeHus. B uMMepcmoHHOM npenapare —
MOYTH YepHbIE, NMPOCBeYHBAKT C JIMH30# JIa3o KenToBaTo-KOPHYHEBBIM I[Be-
TOM, H30TPOTHBI.

IOna omnoxeHWd WNBOIMHCKOTO MONYOCTPOBA XapaKTepHbl B OCHOBHOM
TPHOKTA3IPHIECKHE ITIMHHUCTbIe MuHepanbl [59, 109, 110] (puc. 16). Ouu
IpefcTaBIeHbl MOHTMOPWIUIOHHTOM, XJIODHTOM, DAa3/IMUHON CTeNeHH YIIOps-
MOYeHHOCTH CMeLIaHHOCTOHHBIMU MHHEpPATaMH XJIOPHT-MOHTMOPWIOHHTOBOTO
COCTaBa, 4 TAKKE JHOKTa3APUYECKOl rugpocntofon nonuruna 1M. B pacnpene-
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JeHMH TPHOKTAIIPUYECKUX ITTMHUCTBIX MMHEPAIOB N0 BepTHKANN HAGIIONaeTCH
onpefieNeHHan 30HANBHOCTb. MOHTMOPWIIOHHT XapaKTepeH [UIA BEPXHUX TOPH-
30HTOB TOJIM, CMEIIAHHOCIONHBIE 00pas’oBaHuA W JeeKTHBIR XIOPUT —
WA cpe/HuX, a CTa0WIbHBIA XIOPHT — AiA ee ocHoBaHua. Qopmuposaue
MOHTMOPWIIOHHTA CBA3AHO € PAlIOKEHHEM ByNKaHWYECKHX crexoi. Pacumd-
POBKA I€HE3Nca JIPYIMX IIMHMCTBIX MWHEPAIOB JOCTATOMHO CIIOXKHA M HEO/IHO-
aHayHa. MOXHO TPenoioNUTh, 410 (POPMUPOBAHME CMEIUAHHOCIOHHBIX MiHe-
PATOB XJTOPUT-MOHTMOPWINIOHHTOBOTO COCTABA, @ TAKXKe XJIOPHTOB CBH3AHO
CO CTATMAHBIMA TIEPeXofdaMy TPHOKTAIIPHYSCKOTO MOHTMOPWINOHNTA MPH
INUTeHese.

Tecyanniky KpoHOUKoro nonyocTposa B TarbAHMHCKOM cBure [25] obbmauo
cocToAT M3 miarnoknasa (40-60%), obnomxos ropheix mopos (20—-30%),
xeapua (10-15%), ByIKaHHYECKOro Creknia, TeMHOUBETHBIX W PY/HBIX MHHe-
panos (5-10%). Pexe onu tydoreHHsie, cOCTOfIINE W3 OOIOMKOB NOPOJ
(40-60%) , nnaruoxnazos (20—30%) , keapua (15%) , ByIKaHHIECKOTO CTEKNA,
TEMHOUBETHBIX W pyiHbix musepaios (no 15%). Mo gpyruM NaHHBIM, MX
cocTaB Heckobko uHOW [40]: OHM C0XKeHBI IMaBHBIM 06pa3oM 0GIOMKAMK
ahpyIMBHBIX TIOPO/L, aAH/IE3UTOB, pexe pauutoB (30-45%), B TOM umcne ByIKa-
mueckoro crekna (10-307%), ocamouHbIX TIMHHCTBIX, aneBpoMTOBRIX (15~
10%) m xpemHucreix nopos (3—4%). [narwokiashl wamie BCero cpefiuue, a
B BEPXHei YacTH pa3pesa BCTPEYANTCA M KHLIbIE.

Opno w3 HawBonee CylIeCTBEHHBIX CBOWCTB MECYaHMKOB ~— BBICOKOE (He-
penxo mo 20—-30%) conepxkauue 0BIOMKOB BYJIKAaHWYECKOIO CTeK:1a. YUHThIBaA
cBeXHui 00K IUTATHOKIIA30B ¥ OCTPOYTONBHOCTS OGIIOMKOB CTeKJIa, chnemyer
CYMTATh, UTO 10 KpaiHe# Mepe yacTh MX, a Takxe Haubonee cmexue 0BIOMKH
ahdyauBHRIX MOPOJA WMEIT NUPOKIACTUYECKOEe MpoMcxoxaenne. OueBWIHO,
C TMOBBIIIEHHBIM COJIEP)KaHMEeM THPOKJIACTHYECKOTO MaTepuana CBA3aHO HIHPO-
KO¢ PAa3BuTHEe LEOJIMTOB B MOPONAX TAaThAHHHCKOH CBHTHI, TOI[A KAaK [IPyTHe
BTOPUYHbIC U3MEHEHH A [IPOABIIEHBI 3[1eCh 3aMeTHO citabee.

OpranuvecKoe BEIHECTBO NPeNCTABICHO YTIIeHIMPOBAHHBIMH [IETPUTOM
pazmepom 1-2 0 5 cM M MEJIKHM, MBUTCBHIHBIM BELIECTROM.

TioMERCKHE TTeCYaHUKH M0 COCTABY He OTIMMAITCH OT TAThAHMHCKHX [40,
55]. OHu cioXeHBl 3ePHAMH OCA[OUYHBIX TOPOJ, aHAE3UTOR W mem3bl (20—
60%) , wrarndxnazamu (25-40%), xeapuem (10—30%), a TaKxKe TeMHOIBET-
HBIMH MHHEPaIAMK — TUPOKCEHOM, BHOTHUTOM, MYCKOBHTOM H POTOBO# 06MaH-
KO#. B uenom necuannku KpoHoKoro nonyocrposa OTHOCATCA K IpayBaKKam,
YACTHYHO BBIXOJIA B CMEJXKHbBIE ¢ HUMHM Ipyrmbl (cM. puc. 10).

Aprwummtel  [25], xak npaBwio, CoepRaT OT HECKONBKHX TNPOILEHTOB
no 40-50% MHKpPOOPraHW3MOB, MPEHMYLUCCTBEHHO AMATOMOBBIX BOJIOPOCHTEH
u pexxe dopamurudep. BerpeyarTes u qUaTtoMATHI, 3aKmiovaoume qo 60—70%
0CTaTKOB uatroMei. [luatoMen B He3HAUMTElIBHBIX KOIMYECTBAX NPHCYTCTBYIOT
¥ B NMEMWIOBHIX Tydax.

= e
Puc. 16. PacnipepieneHde MIMHWCTBIX MUHepanoB B nopolax WnbmmHcKoro nomyocTpoBa
(Kamuatka) [109]

1 — mecusHuKH; 2 — WIEBPONMUTHI; § — ANeBPO-APrHWUATHI; 4 — 1ydbr; 5 — Tydobpex-
uMK; 6 — MHTPY3IUBHbIE NOPOABI; 7 — MoHTMOpPHITOHKT; & — XJOPUT: @ — nedexThbIH, §
cTabuabHbli; 9 — CMElBHHOUTOWHLI MHHEPA) XJOPHT MOHTMOPHIUTOHMTOBOTO COCTABA,
Heynopaaouennsit; 10 — xoppeHcuTononoGHLA MuHepan; Il — cMeImaHHOCTOMHLIT
MMHEPAT XJIOPHT MOHTMODWUIOHHTOBOTO COCTARA C TeHJAEHUMEH K YNOPAMOUEHHOCTH
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Tsxenan ¢pakima KpPOHOUKHX [TeCYUIHHKOB B LENOM XapaKTepuayercs
[OBOTIBHO Pa3’HOODPa3HBIM KOMIUIEKCOM (EMHYECKHX MalOyCTOWYMBBIX MH-
#epanoB (cMm. puc. 11). Bo Bcex oBpasuax OTMeYeH MATHETHT, COCTABIIAIOILMH
oBbHO Gonblryro yacTs (uHorma mo 100%) marmuTHOM (paxumu. HemarnuTHas
dpakuus COCTOMT M3 MOHOKIIMHHOTO mupokcena (mo 100%), pombuueckoro
nupoxcena (mo 16%), ambubonos (mo 62%), amumora (mo 76%), wisMeHHTa
(mo 78%), rpanara (pegxo mo 38%). B HeGONBLIMX KOJHMYECTBAX — eMHMY-
HbIE KPHCTAIBI WIH M3peaKa A0 1% — BCTpeyaTcs XpPOMMT, PYTHI, UMPKOH,
TYPMAJTHH, amaTHT, JeHKOKCeH, B pedKkuX obpa3max — aHata3, cdeH, mepuKnas,

MarHerut — B OCHOBHOM CBeXH¢ OBNOMKH HempaBWIbHOH (opMel ¢ Grec-
TAILIEHA MOBEPXHOCTBIO, pexe TYCKIIble, MaToBble. ECTh M OKTadIpHyecKHe KpHC-
Tannbl. Ha HEKOTOPBIX IpaHAX pa3BMTa LITPUXOBKA. Pefiko BCTpevawTcs OKMC-
JIEHHBIC PA3HOCTH.

XpOMHT — YepHbIE OKTa3[ApHYeCKHe KPHCTA/UIbI ¢ GiecTALIed MOBEPXHOCThIO,
MHOT/IA C OKATAaHHBIMH TPAHAMH.

Pytun — sApko-KpacHble, TeMHO-KpacHble, MOUYTH YepHble NPH3MaTHYECKHE
KPUCTAJUTBI WIH yUTHHeHHbIe YIIIOBAaTO-OKAaTaHHBIE 3epHA C OBaJIBHBIM bBecKoM.
B onHoMm o6pasue HaWfileH KpHMCTall B BHIAE KONeHuatoro AsoiHuka. Hepenxo
PYTHI JIeHKOKCEeHH3UPOBaH.

AHaraa — CHHME HepaBHOMEPHO OKpallleHHble OCTpPOIMIMMpaMuanbHbIe
KPHCTAIlIbl WIK 0BIIOMKH.

HnbsmeHuT — vepHbIe TaGNMHUTYaThle KPHCTAILTBI C TITANKOH GnecTALIeH moBepX-
HOCTBH) WITH MX HenpaBWIbHbIe CJ1abo okaTaHHble 0GmomMKH. XapaKTepHa yacTHy-
Has JIEHKOK CEHH3AIMA 3epeH.

I'panar — po3oBeIA, GegHO M TPA3HO-PO30OBBIN, PO30BATO-OPAHXKEBBIH H
opaHxkeBblii. Kpucrannel gopexasnpuyecKHe, OKpYIJIBIE, CO CITIaXKeHHBIMH
KpafiMH M YIJIOBATO-OKATaHHbIE, M3pellKa yIiuHeHHble ofmoMku. B rpasHo-
PO30BLIX I'paHaTaX — YIIIHCThIE BKIOYeHus, Bce TpH pasHOBMIHOCTH IpaHaToOB
MMeIOT MOKa3aTeslb NPesIOMIeHHS HeCKOIBKOo Bhite 1,780,

[upkoH — uame Bcero GeclUBETHbLIH, PO30BbIA WIH e JHO-PO30BBIH, PEAKO
BUHHO-XenThIA. [IpuaMaTuueckie KpUCTAUIBI "THALMHTOBOrO™ THIIA, KOPOTKO-
WIH TOHKONpH3MaTuuecKue, ymwiomeHHbsle no npusme 010, co criaxeHHBIMH
rpanamMu. Penxue sepna oxpyrnere. KoadbduupueHT ymiuHeHHOCTH KPHCTAIoB
1,5—2. loBOIBHO YacThbl TEMHbIE BKITHOYEHHSA,

Cdper — oTMedeH TONBKO B ABYX 06pa3nax.

3mMaoT — npouspayHble (QUCTANIKOBO-3€/IeHble, JKEITOBAaTO-3eNeHble MOIy-
npo3paunsie W Genecele MONYNpO3payHble H HeNmpo3payHble HelpaBWIIbHbIE 06~
noMKH. PasnocTd, nponMTaHHBIE THOPOOKHCIAME JKere3a, CBeTio-Oyphle, 4acTo
IpO3pauHble.

Opmut- — Gypsiit 06IOMOK ¢ OTUETIMBBIMH IUTEOXPOH3MOM B OIHOM 0Gpa3-
1e.

TypMaluH — cBeXHe BOYThUIOYHO-3eNeHble WIH Oypble KOPOTKONpPH3Ma-
TUYeCKHEe KPHCTAIIIBL.

MOHOK/IMHHBIH MHPOKCEH — TPaBAHO- W CBETIO-3€/IE€HBIH, 3e/IeHbIH Mpo3pay-
HBlH crabo IUieoXpoHpywIIHH, oObIvHO B BH[E YITMHEHHBIX 0BNMOMKOB NpH3-
MaTHYECKHX KpPHUCTAI/IOB, HEPEAKO ¢ NMKOOGpasHBIMH OrpaHHYeHHAMH HITH
KOpOTKONpH3MaTHuecKuX. HekoTopsie rpaHM KoppoJMpOBaHBI H MOKPHITHI
3e/1eHOBaTO-0yphIMH BTOPHYHBIMM MHHepanamMH, a WHOT[a COMEep)KAaT TEMHbIE
BKIJIIOYEHHS.
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PomGrueckuit MPOKCEH — CBETIIO-3eJIeHBIN C MIEOXPOM3MOM OT XKeITOBATO-
J10 KOPHYHERATO-3eJIEHOro M Byporo, 3ereHbli, Mpo3paynbii. Kpucranis! wecro-
BaThle, MPH3MATHYECKNE WIH [UTMHHONMPH3IMATHYECKHE, WHOTA ¢ KOO Bpas3HbI-
MH orpaHudeHHAMH., HexoTopele KpHCTammel COOEpKaT BKITIOUEHHA PYIHOTO
MHHepana.

Poropas ofMaHka [IBYyX Pa3HOBHIHOCTeH: 1) uaile 3e/eHas pasIMuHBIX OT-
TeHKOB H WHTCHCHBHOCTH OKPAacKH, TPaBAHO-OyTbUIOYHO-3eNIeHasds [0 3e/leHOBa-
TO-UepHOH H 2) pexxe Gypad M KOpHYHEBATO- WIN KpacHoBaro-Oypas. ITpencrae-
JIeHAa YUIMHEHHBIMH NPU3MATHYECKHMH KPHCTA/UTAMH, peXe KOpOTKOIMpH3Ma-
THYECKMMH WIIH KOPOTKOCTOJNOYAaThIMM, HHOT[d XOPOLLO COXPAHMBLUIMMMCA HITH
cnabo oxaraHHeiMH. M3penmxa BeTpeuawTcs NONMMCHHTETHYECKWE [IBOHHMKH.
B KOpOTKONpH3MaTHYeCKHX KPHCTA/UIaX BCTPEYaloTCHA TEMHBbIe BKITHOYEHMS.
Bropuunsie H3MEHEHWs BhIpaXeHbI B OOeciBeYMBaHMM W 00pa3oBaHMM OyphIX
NpUMa30K Ha IUIOCKOCTAX KpucTamnos. KopuuneBato- M kpacHoBaTo-Bypas
OoKpacka BcTpeyaeTcs penko. O6IoMKH NpH3MaTHUeCKHe, KOPOTKOCTOIGYATEIE.
Penxo BcTpevaoTcs Xopoilo oOpa3oBaHHBIE HEOKAaTaHHbIE WM crnabookaral-
HbIe KPHCTAIUTBL

Amatat — 0ObHO GecuBeTHBIH, NMPO3pauHBli WIH MOJIOYHO-Denbli, pexe
OPAHKEBBIA ¢ MepIaMyTPOBBIM GreckoM U TemHoO-cepbii. [Ipencrasnen B ocHoB-
HOM NpPH3MaTHYECKHMH KPHCTA/JIaMH CO CITIaXXEHHBIMM TPaHAMH (KOHeYHbIe
IpaHH COXPAHAKTCA PenKo) wWin ux obnomkamu. Hexoropsie xpucramisl co
crefiaMH pacTBOPEHHSA, IPaHU MX KOPPOIMPOBAHHbIE, TYCKIIbIE.

JlelikokceH — TpA3HO-cepble M cepbie GechopMeHHBIE YITOBATOOKATaH-
HBIE, HHOT[A OKpYT/Ible M JIENELUIKOBHIHbIE 3€pHa C LIEPOXOBATOH, AMYATOM,
PeXe ITIAHIEBOM, ""TaKHPOBAHHON ~ TOBEPXHOCTHIO.

ITepuxinas — eNTOBaTO- WIM KPaCHOBATO-KOPHYHEBbIE MPO3pauHbie 3epHA
HenpaBWIbHOH (GOpPMBI CO CTEKIIAHHBRIM GeCKOM HIIH HempO3pauHble arperar-
HOTO CIIOKEHHUSA.

Tmurmcrsie Musepanst [109, 110] B ocHoBHOM npencTaBiieHsl MOHTMOpPHIT-
JIOHHTOM, 3@ TaKxe JMOKTadApHYECKOH TIMIpOCHIIoH M xnoputoMm (pwe. 17).
YKazaHHBI KOMIUIEKC MWHEDPAIOB OTHOCHTENBHO OHOOBpasHo pacrpenens-
eTCA 110 BCEMY M3yyeHHOMY paspesy. Cpend OMOKTa3[IPUYECKHX MOHTMOPHII-
JIOHUTOB BHIJENATCA COBCTBEHHO MOHTMOPWINIOHUTHI U GelpmenmmiTel. Bosuuk-
HOBEHHE 3THX MHHEpAIOB CBA3AHO C PAa3I0XEHHEM BHTPHYECKHMX KOMIIOHEHTOB
NOpOMRI, MO-BUIMMOMY, B CTaIMM [auMareHe3a. ['Mppocmiofa, Kak npasuid, ITo-
XO OKPHMCTINH30BaHHAA, TpeACTaBlieHA TonbKo mnomutunoM 1IM. Xioputel
TPHOKTa3/IpHYeCKHe, 3 B HEKOTOPhIX Ciydasax fedexThrie. [eHe3nc rumpocmons
H Xnopura HesAceH. Bo3MoXHO, OHM YHAac/efloBaHbl C CyIIM, TMTaBlel Hac-
CeiiH.

CpaBHeHHe MMHEpAIOIMYECKOTO COCTABA TSKENBIX (PaKuMid NecYaHHKOB
Cuxors-Anuna u Kamuatku, a Takxke Mnsmisckoro n Kposouxoro nosmyocrpo-
BOB JIpyT C OpyroM MOKAa3bIBAaeT, YTO OHM [OCTATOYHO CHIIBHO Pa’TMyaloTCA
(em. puc. 11).

Marnetut — xapakTepHBIH MMHepas MNecyaHMKoB KpOHOUKOro Moinyocrpo-
Ba, Ie OH (jiaraeT MOJHOCTBI) MAarHMTHy0 Gpakumio B 9 u3 24 npoananusu-
POBaHHBIX ofpasuoB. Ero xonuyectsBo He omyckaercs Huxke 43% dpakiumu,
33 MCKMioYeHMeM [BYX 00pasioB, rhe OHM NMPUCYTCIBYKT B BHIE creios. B

- CPellHEM ke B 3THX OTVIOXKEHMAX MArHeTHT cocTaBiseT 73% MaruuTHO# ppak-
'm ITOT MuMHepan [0 BCeMy pa3pe3y NaxauMHCKo#l M kopdcekoit cBuT Uib-
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HMHCKOTO NOJIYOCTPOBa BCTpevaercA B Kommyecte fio 30%. B necuamukax oc-
Ta/IbHBIX Pa3pe30B OH BOBCE OTCYTICTBYeT JIMGO OOHAapyXeH B BHIE eIMHHYHBIX
3HAKOB.

XpoMHT pasBHMT B KAMYATCKHX NIOPOJiaX OYeHb pABHOMEPHO OT ¢ienos 1o 1%,
B eMHWYHBIX Cydasx Gossiue, pocrurasg 4%. Ha Cuxora-AnuHe e OH OTCYTCT-
BYeT WIH BCTpeyaeTcs B BH/e €[MHHYHBIX 3HAKOB, HO B [BYX ofpa3suax ero
KOJIMYecTBO npeBsiliaer 20%.

Pymin B CHXOTI-a/IMHCKHX NecYaHWKax NpPHCYTCTBYET B KOJNHMYECTBAX OT 2
ne 47%, B cpemsem 12%. Wcionoyenne coctaBifer BTOpas TONMIUA NECYaHOTO
A, rae obHapyKeHb! TONBKO EOHHMYHbIE €ro KpHCTannsl. B 0boHx xe KaM-
YaTCKMX paspe3ax OH He npesbiuaer 0,5% WK BoBce OTCYTCTBYET.

HnpmeHnt Hanbojiee THIMYEH [UIA KPOHOUKHX MecyaHUKOR Kamuatku —
2—73%, B cpepmem 15%. Ha WnsmmHckom monyoctpose ero He Gonee 2% Bo
¢nuieBoit dopmaik, a B MOJAcce OH NMPUCYTCTBYET BO Beex obpasnax or
Heckonpknx 10 70%. Ha Cuxors-AnuHe OH pacnpocTpaHeH 1o paspesy KpaiHe
HepaBHOMEPHO, JIOCTHUrad B eIMHUUHBIX crydasax 15—40%, oBbIMHO e OTCYTCT-
BYET WIIH He NPEBbIIAeT MepBbIX NPOIEHTOB.

I'panar naubBonee xapakTepeH A KPOHOLKOIrO paspe3a, rfie OH BCTpeueH
B BHOe cnoeB wiM jo 31%, a B cpennem 2—-7%. Ha WnpnuuckoM nojiyocTpose
310 MpPeUMYLIECTBEHHO 3HaKM BO (uMiieBoil GopMaumm, HO U3penKa OH JOCTH-
raetr u 3geck 15—20%. Ha CuxoT3-AnuHe OH pa3sBHT B OCHOBHOM B TOJILE nec-
YaHO-TTIMHHCTOro M rayBoknactuyeckoro ¢mmma no 30%. B ocranbHo# wacT
paspe3a OH OTCYTCTBYET MITH COCTABIACT eIMHUYHBIE 3HAKH.

LupkoH ABNAETCA BEOYIMM MHHEPAIOM CHXOT3-A/IMHCKOTO paspe3a, IJic
€ro COoAepkaHWA CHILHO Konednortes, ot 14 no 90% taxenoil Gpakumu, cocTas-
nss B cpefHem, okono 47%. Ha Kamuarke ero comepaHus pe3ko MOHMKAOTCA
¥ cocTaBnAoT Ha VUIBIMHCKOM NOJYOCTPOBE B OCHOBHOM e[MHWYHBIE 3HAKH,
¥ TOJIBKO B CaMOM OCHOBaHMM M B BepXy paspe3a (I u VII ronum) ero conep-
saHue nopsiuaerca or 3 po 13%. Ha Kponoukom nonyocrpose uMpkoH ofua-
pyxeH B Buze 3HakoB ¥ 1o 70%, HO NpPeMMYylUECTBEHHO 3TH COOepXKaHusA HUXe
1%. 3nech oH HaubBonee XapaKTepeH MIA YKMHUHCKOH CBHUTBI, Ille UMPKOHA
B Tpex obpasnax Bonee 2%.

Cden B GonpumHCTBE 00pa3NUOB BCeX pa3spes3oB OTCYTCTIBYET, B eIMHHYHBIX
Chy4afx TpPEeNCTABICH OTHENBHBIMH KPHUCTA/UTAMH H TOJIBKO B OIHOM Cilyuyae
B OCHOBaHHMM CHXOT3-2/IMHCKOTO pa3pe3a JoCTHraer 3%.

JmunoT — MHMHepan, o6uwmMiA A BceX paspe3oB, W cocrapisfer Ha Kpouou-
KOM TIONyoCcTpoBe OT cnepmoB 1o 35%, B cpemsem 8%, Ha WnbmMHCKOM — OT
cnenoB ao 89%, B cpenHeM 22%, Ha Cuxota-AnuHe — or ciegos 1o 17%, B cpen-
Hem 4,5%. Takum oBpasom, HauBonee Gorar anuporom WnbrmuHckmil nony-
OCTpOB.

OpTiT BCTpeuaeTca Be3lle MCKIIIOUMTENBHO PEIKO M TONBKO B BHMJE CJIENOB.

Typmanuu, Tak e Kak M UMPKOH, — MHHEpai, TUNWuHbIA s CHxors-
Anunsa. B BonpumiHcIBe Tommn HMiKHemenoBO#H (numenoit GopMauun OH coc-
TaBnfAer ot 4 no 25%, B cpenseM 11,5%, u T01IBKO BO BTOPO# TOJLE NECYAHOTO
bmitiia npHCYTCTBYIOT JMiub eauHuyise 3Hakd. Ha Minsmusckom u Kposou-

—_—— —

Puc. 17. Pacnpepnenense rmmkucTbIX MuHepaZioB B nopopax KpoHouxoro momyocrpora
(Kamuarka) [109]

1 — MOHTMOPHILIOHMT; 2 — ruapocmona; 3 ~ xJNOpUT
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KOM MOJIyOCTPOBAX TYpMAanuH KGO OTCYTCTBYET, MO0 COMEPXHUTICA B KOJIH-
YeCTBAX, He MPEBBINANMX B eHHUYHBIX cliyyaax [—2%, HO BoJiblUei 4acThio
ero He Gonee 1%.

MOHOK/THHHBIH NMPOKCEH — HanBosiee XapakTepHbIH MHHEpan KamyaTCKHX
necyannkoB. Ha KpoHolkoM monyocTpoBe OH OTCYTCTBYET TOJIBKO B OJHOM
obpa3lie YaXKMUHCKOW CBHTBL, IZIe B CpefiHeM no ceuTe ero 3—6%. B ocTanbHbIX
TONIIAX OH cocrasnAeT oT 21 mo 90%, B cpeaneM 56%. Ha MnenuHckoM nony-
0C1poBE — OT CefioB 10 97%, B cpegHeM 55%. B cHXOT3-aMHCKMX MOpPOMIax
OH BCTpeyaeTca He BO BcexX obpa3max ot cienoB oo 24%, B cpefiHem 2,5%.

Pombuyeckuit mupokcen of6HapyxeH Tonbko B KpoHOUKHX mnecuaHMkKax
ot cnenos o 12%, B cpemHem 3%. MickimoueHne npencTaBiAeT onaTh-TAKH YaX-
MHHCKas CBHTA, JIMIIEHHAA 3TOro MuHepana. [ToyTH OTCYTCTBYET OH M B OCTalb-
HeIX pa3pesax KamuaTkn, kpome kopdckoi cBHTBl M CHXOTI-AnuHsA, rIe oH
OTMEUEH B pelKuX obpasliax B BH/E 3HAKOB.

PoroBas ofMaHka, TaK e KaK M IHMPOKCEH, — MMHEpAl, XapaKTepHbIH
Ui KaMYaTCKHX pa3pe3oB. B KpOHOUKMX NecuaHHWKaxX OHa COCTaBnfer oT 3 [0
47% npu cpemHeM 3HauYeHMH 14%. B WIBIMHCKHX MecyaHMKax porosas obMaHka
COHNEpPAHUTCA B HeBOJBIIMX KOIHYECTBAX, HO NOBOJIBHO PABHOMEDHO: B HHXKHHMX
Tpex Tonmuax — 3—6%, a Taxxe B VI u VII Tonmax. B ocTanbHbix YacTAX 3T0r0
paspesa ¥ Ha CHxXOT3-ANMHe OHa OTCYTCTBYeT HMIIM cocTapifer He Gonee 1%.

Anatut 06HApYXKEH BO Beex paspesax, Moo 3aMetuTs, 4T0 Ha KpoHoukom
NOJIYOCTPOBE €ro CONEpKaHMA HeBEeIHKH — OT cenoB 10 6%, B cpenHeM 1,5%,
Ha WpIHHCKOM NMOMYOCTPOBE €ro MPHMEPHO CTONIBKO JKe, HO MAaKCHMAlbHbie
conepxaHua pocturait 32%. Ha Cuxor3-AnHHe OH pacnpocTpaHeH HepaBHOMeED-
HO, COCTaBJIsAs OT ciefoB 0o 20%, B cpenHeM 4,5%.

Jleltkokcen BeTpeyaerc Ha KamuaTke TONBKO B KPOHOLKOM pa3pese, rae
oH nocturaer 4% npH cpeadem copepxanuu 0,8%. Ha UnpmiHckom nomyoctpo-
Be OH OTcyTcTBYeT BO GiMiIeBoH (GopMalMM, HO BCTpevyaeTcs B HeGOMBIIMX
KONHYEeCTBAX B MoJacce, a Ha CMXOT3-ANHHE pacnperiensgercs HepaBHOMepHO —
OT cieloB 10 24%, B cpenHeM 6%.

MyaccanuT oOHapyXeH TolbKO B [BYX 06Gpa3uax CHXOT3-2IMHCKUX Iecya-
HHKOB — MeHee 0,5 u 3%.

ITeprkiias NpaKTHYECKH Pa3BHT TONBKO BO dnuuIeBod dopmauun Winbmine-
KOTO MOJIYOCTpOBa.

CocraB nopomooGpasymolued yacti mecuaHukoB Cuxota-Annnsa u Kamuarku,
a TAaKKe COMepKalHecs B HHX KOMIUIEKCHI TSKENbIX H TOHKOMMCIIEPCHBIX MH-
HepaloB NO3BONAKNT NOATBEPOMTH CHENIAHHBIH paHee BBIBOJ [55, 59], 4o omHa
TpyInna Nopon — CHXOT?-aJTHHCKHE apKo3bl — 06pa30BaHa 3a CYeT pa3pyLIeHHA
CHATHYECKOM 3pesioil KOHTHHeHTAIbHON KOPBI, CIIOKeHHOH IpaHMTHO-MeTamop-
¢duyecKHMH K OCaIOYHBIMM MOPOJAMH, a Opyrad — KAMUYATCKHE rpayBakKd —
BO3HMKIIA B pe3yJibTaTe pa3pylleHHs GIM3pacnosIokeHHBIX OCTPOBOMYXHBIX
CYIIECTBEHHO BYIKAHMYECKUX [IOCTPOEK CPEIHEro M OCHOBHOTO COCTABA.

OnpeneneHHoe CXOACTBO O MHHEpPATOro-MeTporpaduyeckoMy cocTasy mpo-
CTIeXKMBAETCA MEXIY CHXOT3-aIMHCKUMH apKo3aMM M IEeCYaHHKaMH BepxHe-
MerioBo#H rpynmel Mnsymu, pacnionoxeHHO# BHYTPH SIMOHCKHMX OCTpOBOB, K
3anafy oT MeIHaHHOH JTHHMH, a TaK)Ke MOy BOCTOYHOKAMYATCKHMH IpayBaK-
KaMH M MECYaHWKAMM MEJIOBBIX TPeTHYHBIX OTJIOKEHHH cymeprpynmsi CHMaHTO
B OJIHOMMEHHOH TEKTOHHYECKOW 30He NPHOKEaHWYeCKOH BHellHed yacty fmo-
HUM, K H0TO-BOCTOKY OT Menanuoit muumu [128, 129].
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[lecyanukn CHMAHTO [0 CPaBHEHHK) C OJIHOBO3PACTHBIMHM [ECYAHHKAMH
Hpsymn Begnpl kBapuem M o0noMKamy nopoj, Gorarsl MojieBbIMH LIATAMK
M XapaKTepU3YIOTCA HHIKNM OTHOIIEHHEM KAJMEBBIX PA3HOCTEH K CyMMe BCeX
noneBplx nmaroB. Hexorophble mecuanmku CHMAaHTO KaK B BepXHeM, TaK H B
HHXKHGM MeJly JIMILIEHBI KaIHeBbIX NOJIEBBIX IUNATOB BOOOIIE, a Gosee Moofipie,
KalHHO30MCKHE, COIePXKaT BoNblIe KBApUA, YeM MeJIOBbIE.

Bonbluas yacTe HCTOUHMKOB CHOCA Ui mecyaHnKoB CHMMaHTO, TaK Xe Kak
¥ mia rpayBakk Kamuarku, cocTossa M3 BYNIKAHO-IUIYTOHHYECKHX KOMIUIEK-
COB [MO3OHENATE030HCKO—PaHHETPETHIHOTO BO3pacta, pacioloxKeHHbIX BO BHYT-
penneii 3one Hro-3anannoit fAinonuu. Ocafioynpie ¥ MeTaMopbuYecKHe TIOPO/IbE
WMEJIH MeHblllee 3HaYeHHe, XOTA B TPETHYHOE BpeMsA OHM CTaHOBATCH Dolee 3Ha-
YHTENIBHBIME 10 cpaBHeHuio ¢ MesioM. Y. Tepaoka [129] npumen k 3axioue-
HHIO, Y4TO OCAJAKH reOCHHK/MHan¥ CHMAHTO JMILEHBl MEIarHyecKoro KOoMIlo-
HeHTa ¥ 4YTo OHM obpa3zoBamuch, Mo-BHIMMOMY, B DacceifHe THIA OCTPOBOMYX-
Horo Tpora (arc trench). I'pynma Mp3zymu Haxomwiach BO BHYTPMKOHTHHEH-
Ta/ibHOM DaccefiHe 32 OYSHb KOPOTKOE I€OIIOTHYECKOe BpeMA 3a CYeT paspylie-
HHA cHanMyecKoro cyBerpara M IpejcTaBiieHa NPeHMYILECTBEHHO apKO30BBIM
MaTepHaJIOM.

NETPOXHUMHYECKAA XAPAKTEPUCTHKA

BanoBpIil XMMHYECKHH COCTAB IECYaHBIX M TIIMHUCTBIX Opoa CHXoT3-ANMHA
H KamuaTky HOQUepKHBAET LeNblil PAM HX 0cODEHHOCTEH 1 NONTBEpXK/AaeT IpaBo-
MepHOCTb BBIJIENIEHHA [BYyX KOMIUIEKCOB — &pPKO30BOTO M IpayBaKKOBOIO.

W3yyenne BaloBOro XHMMHYECKOTO COCTAaBA IIPH CPABHEHMM OBIOMOUHBIX
NOpOf, HAXOOAUMXCA Ha PAIMYHBIX CTagMAX BTOPHYHBIX NpeoBpasoBaHMil,
BaXHO MOTOMY, 4TO, HECMOTPS Ha M3MeHEeHMA MHHEPATBHOIO COCTABa, HHOTJ4
[OBOJIBHO CHIIBHBIE, 0DYCIOBIICHHbIE Pa3pyIIeHHeM OIHIX H HOBOOGpa3oBaHieM
[APYTHX KOMIIOHEHTOB, BajIOBBIH XMMMUYECKHMH COCTAB HE HCIIBITBIBAET CyLICCT-
BEHHBIX H3MeHeHHH (32 HCKIIIYEeHHEM IMIPOTEpPMAIBHO W3MEHEHHBIX U MeTa-
MOpQUYECKHX NOPOM, B KOTOPbIe MPHBHOCHIIMCH MM H3 KOTOPbIX BHIHOCHITHChH
T€ WJIH WHBIE 3JIEMEHTBI) .

Ilo aBconmIOTHBIM CPeJJHUM COMEpXAHWAM [ITIABHBIX OKHCIOB 2pKO30Bble
necyaHuky CHXOT3-AJIMHA MO CPAaBHEHWI C KaMYaTCKMMH, I'payBaKKOBBIMH,
X4paKTepH3yWTCA MOBBINICHHbIMH 3Havenmusmu Si0, (1,17), FeO (1,21),
MnO (1,50) 1 K,0 (1,37) un pesxo nomxennsivy Ti0, (0,61), Ai,0;5 (0,3),
Fe,0, (0,78), MgO (0,47),Ca0 (047) 1 Na,0 (0,74) (ra6n. 1-7, puc. 18).

ITo cpaBHEHMI0 ¢ MArMaTHYeCKHMH TMOpPONAMH CHXOTJaMMHCKHE IeCUaHHKH
Haubonee OnM3kH K rpaHuTy (puc. 19), oTnmMyaschk OT HETO MEHBLIMMH COZEp-
sxammamu Al, Oz, Fe, 05, ocoGenna Na; O u K, 0, u Gonsummu — Ti0,, MnO,
MgO u ocobenno FeO. Kpome 1010, 0HM 06HAapyKHBAKT CXOLCTBO C apKO3aMH
H cybBapkozamu O. [Terrumxona [70], a Takxke ¢ KIacTHYECKMMM KOMIIOHEHTa-
MH MHOTEOCHHKIIHHATER H MHOrCOCHHKIIHHATbHbIMH Mecyannxamu bomsmoro
Kaskaza [80, 81].

CocraB xamuaTcKuX rpaysaxkk (tabn.4—7) Gimsok K aHpgesuty (puc. 19,5),
Tpu 3tom MnbmaHckHe mecuamMky copepxat 6osbuie MgO u ofemnens: Na, O,
K;0, TiO, u MgO, a B xpoHoukux Bce OKucibl, KpoMe Si0,, comepxarcs
B HEeCKOJIbKO MeHBLIMX KOJIMYecTBaX, YemM cpefHee [nd aHmesurta. KpoHouxue
NECUaHHKY 3aHUMAIT NPOMEXYTOUHOE TOJIOKEHHE MEXIY CHXOTI-ATHHCKHMH
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Puc. 18. CpaBHeHue XMMHYECKOrO COCTABA NeCYaZHUKOB

I — Cuxors-Anuus, Kamuarka: I — Unsnusckuit nonyoerpos; [I1 — Kpoxouxwit nomy-
ocTpoB

M wibiuHcKEMH. OHM OT/IMYAKOTCA OT NOCIEJHUX TOBBILIEHHBIM COJIepHaHHEM
Si0, ¥ MeHbIMM 3HaueHuem OTHoureHus Fe, 05 + FeO + MgO/Al, O3, uto cBa-
3aHO ¢ OONbUMMHM KOHIEHTPAlMAMH KBaplla, 4 TAKxe ¢ NPUCYTCTBHeM 0BIIoM-
KOB 3¢ dy3uBHBIX Mopox Hojee KHCIOro cocTaBa.

I'payBakku WnpmMHCKOTO TMONYOCTPOBAa XOPOILO CONOCTABIAWTCA C Iecya-
Hukamu Ganusaitickoi dopmaunu Aectpanuu [112] u ¢ rpaysakkamm, no
®Ilertumkory [70], a Takke ¢ NecY2ZHHKaMM (PAHUMCKAHCKOH (QOpMaLMH
CeBepHoi Ameprku [112], oTimMuasics OT MOCTEIHUX B OCHOBHOM COfIEPKAHHEM
Si0, . llopeimenHas xoHueHTpauua Si0O, B rpayBaKkax ¢paHIUMcKaHCKO# dop-
maiu, 1o AaHHeiM @ Termumxona [70, 112], cBA3aHa, BepOATHO, ¢ BKIOYE-
HHEM B pacuerhl rpayBaxk, Gorateix Si0,. Hanmpumep, k rpayBakkam oTHeceHsl
NIMTOKJIaCTHYECKMeE TecHaHWKH, colepikaume B cpeHeM 68,43% KpeMHeKHCIIO-
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Puc. 19. JlnarpaMmul XHMHYECKOTO COCTABA NECYAHWKOB N0 CPABHEHMIO ¢ rpaHutTom (A) u

anpesutom (5)
Copnepwanne OKHCNOB. J[as epanuta u andesura [48]: 1 — mmuumansuble; 2 — MaKcH-
MatbHble; 3 — cpegune (OKPYXKHOCTB), B3aThie 3a 1. Jaa necvanuwog: 4 — Cuxors-Anmns;

=6 — Kamuarka: 5 — MnsmmHckuit nonyoctpos; 5 — KpoHOuKHit MonyocTpos.
Macurrab no pammycy norapudmirecicumii
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Tabnuua 1
XuMHYECKHH cocTas mopop 3anaaHo# wacty [aaBuoro cuukmmuopua CHxors-Anuus,
Bec, 7o

Konnuect-
Homep | o obpa3-

npobel | jyom B Npo-
npobe

THmsi nopoa S0, TiO, AlLO, Fe,0,

TayXHucKan CBHTA

I1. u3 mavex nepe- > 3 68,64 0,60 13,78 2,18
CllauBaHus 20 3 67,28 0,27 11,40 1,89
A. H3 mayex mepe- 3 3 60,36 0,65 18,02 2,55
CITauB aHu s 20 3 64,68 0,51 14,83 3,61
22 3 68,10 0,40 14,58 142
A. H3 MOLIHBIX 1 10 63,22 0,82 16,96 5,09
TUIACTOB 14 6 64,00 0,72 15.74 2,26
Ykrypckas cBata

OnuiuonaHas ToIma
Il. 6 8 73,06 0,40 11,40 1,32
16 2 74,06 0,43 12,46 3,23
A. 7 5 63.50_ 0,59 16,70 1,53
15 3 64,42 0,82 16,17 4,67

Tosnliia necYyaHH KOB
Il 5 12 74,86 0,34 11,66 1,15
18 4 71,36 0,41 12,99 1,16

JlymKHHCKas cBUTA
I. 9 q 12,56 0,50 12,89 4,06
12 8 81,22 0,09 7,69 0,64

Mpumeuanne: [l. — necuanuxy, A. — aseBpO-aprHINTHL. 3ech M B NOCTIEYIOLINX
TabiIMIax aHAIM3bI BBITIONHEHB! B 1aDOPATOPHH CEKTPOXUMHYecKHX MeTonoB JIBI'H.

Tol. Tem He MeHee oBUMM JUIA HMX fBJIsieTCA [OcTaTouHas 6oM30cTh KO3du-
upeHros K,0/Na, 0, K, O + Na; 0/Al, 05, Fe,; 03 + FeO + MgO/AL O;.

Iockonbky aGcomnoTHbIE BIOBbIE COMAEPKAHMA OTPANKANT COCTAB HE TONIBKO
061IOMOYHOTO MaTepHasia lecYaHMKOB, HO H HX LeMeHTa, YACTHYHO MOCTCelH-
MeHTAUHOHHOro, Gonee OObeKTHBHBIC BHIBOALI MpPH CPABHEHMM XHMHYECKOrO
COCTaBa MOPON C NaleoreorpapHyecKHMH UENAMH MOXHO [e/1aTh, pacCMarTpuBas
HeKOTopble Haubosiee WHGOpPMATHBHBIE OTHOILEHHS OKHCIOB M (MIH) HX CyMM.
bonee toro, npu cyxpeHHAx o XUMu3Me 00IOMOYHOH YacTH, OYEBHIIHO, HYXKHO
OTdaBath IMpelNoyTeHHe HMEHHO TAaKMM OTHOLIGHHAM MIHM Ko3bOdHIMeHTaM
[123] (1aén.8-10).

Omometne K, O/Na; O B cHXOT3-AIHHCKHX dPKO30BBIX NMECUaHHKaX komneb-
nerca or 043 mo 2,17, cocrasnss B cpexHem 1,05 (puc. 20). Ipuyem oHo He-
MHOTO HWXe B GOmnbled YacTH NMECYAHWKOB 3AMAJHOH YACTH CHHKIHHODHA,
a camoe HM3KOe ero 3HaueHue (0,43) monyueHO B MECYaHO-TIIMHUCTOM dhiHie
Bocrouynoro Cuxora-AMHA, rlie IMecYaHHKH, CyaA M0 HeKOTOPBIM 0COOEHHOCTAM
WX MHHEpAIIbHOTO COCTABA, HCTIBITAIIH BITMSHUE BYITKAaHHYECKHX MPOLECCOB,
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FeO MnO MgO ‘ CaO Na, 0 K,C T Cynma

|

}
TayxuHckas cBuTa

321 0,09 1.24 . 5216 3,24 2,42 2,21 99,77
1,70 031 1711 a4 3,16 2,28 5,42 99,89
o7+, 042 2,11 0,84 3,20 3.90 5,27 100,39
284 0,06 1,91 a7 2,37 2,88 5,68 99,78
2,84 0,06 1,51 0,98 1,83 3,09 5,90 99,73
132 015 2,17 0,72 2,03 3,09 4,76 100,33
3,78 0,09 1,54 1,10 2,43 2,95 498 99,59

YKrypckan cBuTa
OnUIuOUIHAR TOMIA

491 0,06 0,52 115 3,11 2,69 1,30 99,92

1,89 0,05 0,62 0,43 3,24 1,61 2,20 100,22

435 0,07 231 1,12 2,23 3,90 3,49 99,79

1,70 0,10 1,54 0,86 2,43 3,02 3,71 99,44
Tonuia mecYyaHUH KoB

3,40 0,05 0,31 1,15 3,24 3,02 0,64 99,86

2,65 0,08 0,72 1,44 3,11 295 2,81 99,68
Jly*KHHCKaf CBUTa

1,32 0,03 041 0,86 2,43 3,02 2,34 100,42

2,65 0,03 0,70 0,98 1,37 2,48 2,14 99.99

CpaBHeHHe XHMHYECKOr0 COCTaBa OOMBLIOr0 KONMMYECTBA APEBHMX M COBpe-
MeHHBIX OC2[IKOB W3 Pa3NIHYHBIX TeoCTPYKTYpHBIX 30H mo3somano KXKpyky
[118] BeImenwTh CpenM MecYaHWMKOB MO colepxaHWi KBapua u Si0,, a Takxke
no pemuuuHe cootHouleHus K, O/Na,O tpm rpymmei: 1) GemHsle KBapiiem
(xBapua — 15%, Si0, — B cpeatem 58%, K, O/Na, 0 — meHsiue 1), nponcxox-
OeHHe KOTOPBIX CBA3BIBASTCA C pa3pyuleHHeM MarMaTHYeCKHX OCTPOBHBIX JIYT;
2) npomexyToudHe mo keapny (xsapma — 15-65%, SiO, — 60-72%,
K,0/Na, 0 — npumepHO pasHO 1), 0Gpaz0BaHHbIC 33 CYET PA3PYIIEHUA AKTHB-
HBIX KOHTHHEHTAIbHBIX OKPAWH aHmiicKOro Tuna; 3) Oorarsie KBapueM (KBap-
ua — 65%, Si0, — 89%, K, O/Na, 0 — Gonsiue 1), ABnfnummecs HHIHKATOPaMH
KOHTHHEHTATbHBIX OKPAWH aT/IAHTHYECKOTO THIIA CO CIOKOHHBIM TeKTOHHYeC-
KuM pexumoM. CHXOTI-alIMHCKHE MECYaHHKH, B KOTOPHIX KBApL CONEDKHTCA
B Konuuectse oT 45 mo 95%, B cpenHem 60—65%, Si0, — oxono 70%, a 0THO-
menue K, O/Na, 0 B cpenHem cocrasyisier 0Kolio 1, 3aHHMAKT B 9TOH KJIACCH-
duKanmyK TOJIOXKeHHe, MPOMEXYTOUHOE MeX/Iy BTODOH M TPeTbed CpyIami.
CnienoBarenbHo, paspylLaMCh BepXHWE Y4dCTH 3eMHOH KOpBI, BKIT0Y4sd 4eXOil
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Tab6nuua 2

XuMuecKnii cOCTaB MOPOA BOCTOMHOH YacTH I'NMIABHOrO CHHKAMHOPHA CHXOT3-ANMHA,

Bec.%
Konuyect-
- Tunet nopon E:u'“g;': zg:’spu' Si0, TiO, ALO, Fe,0,
npobe
YKTypcKas cBHTA
lNepsas Tonua necuadoro dauia
IT. 1201 10 74,37 0,24 13,26 0,66
1201 1 71,30 0,32 12,44 0,66
1202 10 71,20 0,34 12,24 0,56
1203 10 68,50 0,59 12,32 1,20
1246 1 67,23 0,49 12,69 1,03
1247 1 69,25 0,39 12,43 0,04
1248 1 69,89 0,55 12,82 0,75
A. 1204 14 59,50 0,88 18,62 2,46
1250 1 62,18 0,76 16,69 2,78
Bropas Tonma necuaHuKoBoro QrMiLa
IT. 1311 2 61,45 0,58 12,53 1,33
1310 14 61,70 0,44 10,67 0,01
A. 68-1 6 583 0,72 1590 0,95
68-1 6 59.6 0,73 15,56 0,96
1311a 1 61,85 0,76 18,24 0,64
13116 1 61,18 0,83 17,69 0,89
Tonuma necyaHo-rnuHICTOr0 (riniia
1. T-1 5 74,00 0,18 8,87 0,99
T-2 9 74,20 0,39 9.51 1,48
T-3 5 64,90 0,55 11,64 0,40
T-86 1 80,15 0,26 9.36 0,39
T-88 1 67,37 0,68 14,38 374
A. T4 5 60,40 0,89 16,46 2,58
T-5 5 56,00 0.94 19,60 E
T-89 1 64,57 0,69 16,10 1,23
T-90 1 57.87 0,090 59575 2,51
Tpetsa Tomnila necyanoro gunila
I 1343 1 70,78 0,34 11,30 0,47
Tonwa rpyGoknactuyeckoro i
I. 8432n 10 64,5 0,72 14,52 0,65
8432u 10 694 0.50 12,69 0,77
84320 8 70,00 0,46 11,36 0,28
1331 1 72,87 0,50 12,54 0,17
1313a 1 72,711 0,58 13.37 0,08
13316 1 65,77 0,99 17,66 0,09
84327 12 60,50 0,89 17,89 2,39
8432 1 63,50 0,88 16,86 1,30

Npumevanue. I — gecyanuxu, A. — ANeBRPO-aPTHIINTDI,
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’ FeO. | MnO MgO CaO Na,O K,0 T Cymma
YKTypcKan cBHTA
[lepBas Tonua necyadoro dnnia
0,50 0,05 0,72 1,36 1,90 2,78 4,1 99.94
1,52 0,02 122 2,08 1,42 3,08 5,99 100,05
241 0,05 146 2,45 1,28 3,06 5,54 100,59
2,76 0,05 2,11 1,77 0,95 3,14 6,50 99,89
g1 0,09 1,21 4,25 1522 296 7:12 100,00
2,05 0,08 0,75 4,08 1,83 2,82 6,30 100,02
1,67 0,08 1,327 3,18 091 284 5,98 99,94
2,05 0,13 2,20 0,29 2,05 5.50 8,40 99,92
2,96 0,07 1,75 0,80 0,24 442 7,58 100,23
Bropas Toma necyaHiKoBoro dnuila
4,59 0,30 1,87 2,44 1,99 242 10,76 99.96
5,79 0,40 3,14 313 2,19 1,58 10,81 99,86
3,74 0,13 2,71 1,07 2,03 4,84 9,35 99,74
4,28 0,15 289 1,22 1,76 3,67 9,14 99,98
3,11 0,09 1,70 0,48 1,63 4,04 1,56 100,10
3.49 0,11 1,76 0,69 1,90 399 7,62 100,15
Tontua necyaHo-rMMHUCTOTO drMila
3,40 0,07 1,45 3,70 2,25 1,40 3,52 99,74
2,69 0,11 147 281 2.3 1,40 3,34 99,74
5,52 0,03 2,38 1,58 6,63 1,67 4,56 99,87
4,17 0,09 0,68 0,52 1,64 1,31 1,82 100,38
243 0,08 1,35 1,35 1,94 2,12 4,54 100,04
3,53 0.05 2,76 8 b 2,02 3,74 6,42 100,01
2,50 0,07 2,81 0,73 1,25 5,13 7,84 100,03
4,09 0,07 2,07 1,00 1,67 3,18 5,48 100,16
3,64 0,09 2,53 0,63 1,16 452 6.42 100,02
TpeTba TONUIA NecyaHoro ¢unia
4,26 0,07 192 2,44 1,63 2,19 4,70 99,80
Tomua rpyGoknactuueckoro duiia
445 0,08 2,59 2,00 2,19 3,16 5,14 99,93
312 0,83 2,15 2,04 P4 L 2,68 4,15 100,66
3,39 0,05 1,63 3,20 2,77 2,01 4,69 99,85
3,56 0,10 1,54 1,46 2,30 2,36 3,00 100,37
3,90 0,07 1,36 1,14 2,10 2,54 2,58 100,43
2,73 0,05 1,97 0,35 1,37 4,20 3,90 99,89
3,47 0,16 2,45 0,46 1,15 4,97 5,86 100,22
3,56 0,05 2,61 1,55 0,69 4,06 4,80 99,80
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TaGbnuua 3
Cpennuii Xumuueck Wi coctas nopog I'nasroro canxaunopra Cuxora-Annns, (sec. %)

Komuuect-
:::(:1 Bo 0Gpa3- Si0, TiO, Al, Oy Fe, O, FeO
noB
1 2 4 5 6 7 8
3anapguan 4acTh
AcrmuaHas GopmMalua, TAYXHHCKAsS CBATA
I 6 67,96 0,43 12,59 2,03 2,45
A. 25 63,94 0,65 16,15 3,27 2,42
OmmuongHasn Gopmaiu, YKTYpcKasa CBHTa
. OnuinonIHAA TOMLA
IL. 10 73,26 0,41 11,61 1,70 4,30
A. 8 63,84 0,67 16,50 2,71 3,35
Tomua necyaHHKoB

I1. 24 73,98 0,36 11,99 115 3,27

A g* 53,84 0,67 16,50 2,711 3,35
Bropas Tomua necyaHoro dunia

IL. 16 61,67 0,46 10,90 0,17 5,64

A. 14 99,31 0,73 16,04 0,92 3,90

Tomua necyaHo-"NMHKCTOr O IHILA

II. 17 71,35 0,38 10,22 1,08 3,80

Al 12 58,70 0,89 18,01 2,70 3,16
Tperss Tomua necyaHoro hKLLIA

I1. 1 70,78 0,34 11,30 0,47 4,26

A jaee 58,70 0,89 18,01 2,70 3,16

Tomua rpy6oknacruyeckoro dimia

1. 30 y 68,15 0,56 12,94 0,55 3,68

A. 14 61,09 0,90 17,80 2,20 3,42
OnuuionaHan GopMalHA B LeoM

IL. 34 73,76 0,37 11,87 1,31 3,57

A 8 63,84 0,67 16,50 2,71 3,35

Moaaccosan iopmayus, Ay xrxunckas ceura
I 15 71,17 0,28 10,11 2,23 2,02
A B 63,84 0,67 16,50 2,71 3,35
3anadHan 4acTe 8 Yeaom
I1. 47 74,08 0,35 11,38 1.73 297
A. 33 63,91 0,65 16,23 3,13 2,87

* ¥ c/loBHO NPHHATSI IAHHbIE 110 QAHLIOHIHONA TomMIE,
** To e, 10 TOJMILE NECYAHO-TTIHHUCTOTO (hIIHILA
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MnO MgO CaO Na, 0 K,0 mrin Cymma
9 10 11 12 13 14 15
3anagHas vacTs
AcmunHas Gopmaius, TayXMHCKas CBHTA
0,20 1,47 3,31 3,20 2,35 3,81 99,80
0,10 1,73 0,94 2,32 3,16 4,83 99,81
OnmuonnHas GopmaLKs, YKTypcKad CBHTA
OnuIouaHaAS TOMuA
0,05 0,54 1,00 3,13 2,47 1,47 99,94
0,08 2,02 1,02 2,30 3,57 3,57 99,63
Tomniua necyaHUKoOB
0,06 0,41 1:22 3,20 3,00 1,21 99,85
0,08 2,02 1,02 2,30 3,57 3,57 99,63
Bropas Tonua necyasoro ¢uiua
0,38 2,98 3,04 2,16 1,64 10,80 99,84
0,13 2,64 1,06 1,88 4,22 9,00 99,83
Tonua necyaHO-TIIHHK cTOTO QrIHILA
0,07 1,68 2,80 3,50 1,52 373 100,13
0,06 2,70 0,92 1,60 4,33 6,95 100,00
TpeTsa TOMUA NecyaHoro duiua
0,07 1,32 2,44 1,63 2,18 4,70 99,80
0,06 2,70 0,92 1,60 4,33 693 100,00
Tomua rpyGoxnactuyeckoro ¢uuia
0,32 2,10 2,28 2,40 2,65 453 100,16
0,14 2,43 0,53 1,43 4,85 5,64 100,13
OnuiuounHas Gopmalus B LETIOM
0,06 0,44 1,15 3,18 2,84 1,28 99,33
0,08 2,02 1,02 2,30 3,57 3,57 99,63
Moanaccogas opMAYUR, AYNKUKRCKAR CBUTA
0,03 0,56 0,92 1,86 2,73 2,22 100,13
0,08 2,02 1,02 2,30 3,57 3,57 99,63
3anadnar wacTe 8 yeaoM
0,06 0,62 1,34 2,76 2:72 1,92 99,93
0,09 1,80 0,96 2,32 3,25 4,52 99,73
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TaGnuua 3(okoHuaHHe)

Bocrounas wacts
@auweaan fopMayus, yKTYPCKas ceura
[leppas Tomua necyanoro ¢pnua

IL 34 71,12 0,39 12,60 0,78 1,87
A. 15 59,67 0,87 18,49 2,48 0,19
QnuuieBas GpopmauMs H BOCTOYHAA HACTh B LEIOM
IL 98 68,70 0,45 12,00 0,66 3,40
A. 56 59,71 0,86 17,60 2,07 2,12
I'naBHBIH CHHKITHHOPHIL B LETOM
I1. 145 70,44 0,42 11,80 1,01 3,26
A. 89 61,26 0,78 17,09 2,46 2,40

Mpumeuanue [l. — mecuaHukHu, A. — aeBPO-APrHIINTEL

apesHux miargopm. Taxoe npennonoxeHHe XOPOIIO COTNAcyeTc ¢ BLIBOAOM
0 CIIOXHOM CTPOEHMH WCTOYHHKOB CHOCA, HA YTO YKAa3bIBA€T MHHepabHbIH coc-
TaB MeCYaHHKOB.

OpHako B HalIeM clIyuae W3 HCTOYHHKOB CHOCA CIIeNIyeT HCKJIIOUHTD 4exol
ApeBHHX MiardgopmM”, TaK KAk OKAaTaHHOCTb 3epeH MecUaHHKOB HHUKOI[a He
JOCTUIaeT TOTO COBEpIIEHCTBA, KOTOPOe XapakTepu3yer IuargopMeHHble ocall-
kH [119], a HX MMHepanbHBIH CcOCTaB, Kak GyfeT BHIHO B HanbHeH1IeM, Hemoc-
tarouHo “3pensi”. M.P.Batua [116] Takske OTHOCHT NMECYAHHKH CO 3HAYEHHEM
otHoueHus K, O/Na, O, Gru3kuM K elMHHLE, K NPOIYKTAM paspylIeHHS aKTHB-
HBIX KOHTHHEHTATBHBIX OKpPaWH, OCHOBHIBAACh MPH ITOM HA M3YYEHHH Tajeo-
30MCKUX TYpOHIHTOB BocTouHOH ABCTpamiy.

Kamuarcine rpayBakku xapaktepusyiotca oTHolueHnem K, O/Na, O B ocHoB-
HOM MmeHbiuM efuHuub: 0,28—1,01, B cpentem 0,44 Ha MnbIMHCKOM MOJTyoCT-
pose u 0,54-0,87, B cpennem 0,76 Ha Kporonxom nonyocrpose. [To K.Kpyky,
OHH OTHOCATCA K IPAYBAKKaM C IPOMEXYTOUYHBIM COJIEPXAaHHEM KBapla, HCTOY-
HUKAMHM TMTAHWA JUIA KOTOPBIX MOTIIH CIYXHTh BYJIKaHHYECKHE OCTPOBHBIE
LYT'H WM TeKTOHHYeCKH aKTHBHBIE KOHTHHEHTa/IbHbIe OKPaHHBI.

IMpumepHO Takke MeKIY OKeaHWYECKHMH M KOHTHHEHTA/1bHBIMH OCTPOBHBI-
MM OYTaMH C YaCTHYHBIMH OTKJIOHEHHAMH B CTOPOHY aKTHBHBIX KOHTHHEHTAIb-
HbIX OKPAaHH OIEHMBAETCA BO3MOXHBIH HCTOYHHK MUTAHUA NO 3HAYEHHAM KO3d-
uumennTa, npuBenenssivM M.P Barna [116].

Husxoe otHowenwe K,O/Na,O B rpaysakkax cBA3aHO ¢ npeoGiialaHuem
HATPOBOTO IUIATHOKIIa3a HAJl KaJaHeBBIMH NOJIEBBIMM ILNATAMH M KalHEBbIMH
clofaMu. ITOMY B HEKOTOPBIX CITyYafix cocOGCTBYET M BhICOKOE COepIKaHue
MOHTMOPHIIJIOHHTA.

KMumuiron [123] ormeuaer, 4T0 IBreOCHMHKJIMHAIbHBIE MeCYaHHKH OTIH-
YAKTCA OT MPOUMX 3HaueHWeM oTHoweHusa K, O/Na, 0, MeHsumm equsnust. Ity
0cOGEHHOCT OH CUMTAET Pe3yNIbTATOM Pa3sMbiBa DOraThix HATPHEM YACTHYHO BYII-
KaHMYEeCKMX CIMIMTOBBLIX (B HameM ciyyae aHOe3UTO-Ga3almbTOBBIX) IOPOA,
coyeranuierocsa ¢ ObICTPOl ux 3po3ueil ¥ c1abbiM XMMHYECKHM BbIBETPHBaHHEM
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8 9 10 1 12 13 14

Bocrounan sacts
Qauweaan Gopmayun, YKTYPCKAR CEUTA
lepBas Tomua necyadoro dnuia

0,05 1,39 2,04 1,37 2,98 5,49 100,08
0,13 217 0,32 1,93 5,43 8,34 100,02
®rumesas GpopmMalua H BOCTOYHAA YacTh B LE/IOM
0,19 1,92 2,41 2,19 2,40 349 100,07
0,12 2,48 0,70 1,64 4,73 1.51 99,54
I'naBHpIH CHHKJIHHOPHI B Ue/IOM
0,15 1,50 2,06 2,37 2,50 4,58 100,09
0,11 2,22 0,80 1,89 4,18 6,52 99,71

ucrounukoB cHoca. @ Ilerrumxon [70] Taxike monaraer, 4TO comep>KaHHe BYIl-
KaHWYeCKOro [eTpHTa CHIIbHee, YeM mw6oH Apyrod gaxrtop, onpenensier Takoe
COOTHOIIEHHE IIEJIOUHBIX METAIJIOB B rpayBaKKax.

OtHocurensHo Gonblime comepyKaHus KanusA B mecdaHukax CHxors-AnuHA
M COOTBETCTBEHHO BbICOKOE 3HaueHue Koadouumenrta K, O/Na, O obyciosneso
B TepBYI0 ouepeb GONBUMM KONHYECTBOM KATHEBBIX NOJIEBBIX IMATOB — OPTO-
KJ1a3a H MMKPOKIIMHE, a TaKKe npeobnafaiueM cpelid ciliofl MyCKOBHTA, a Cpeiu
ITIMHUCTBIX MMHEpPTOB — ruapociionsl. Ha comepxalue kamua B CHXOTI-aIuH-
CKHMX apK03axX HeCOMHEHHO BJIMANO ¥ oforaiieHHe 3THM 3JIeMeHTOM [pefrnoa-
raeMoro rpaHHTHO-MeTamMOp(MuecKOro HCToUHHKa miTaHusA B Lenom. Ilockosms-
KY 'KaHH — THIHYHBI JTHTO(MITBHBIA 3/1eMEHT, KOHIEHTPHPYIOIMHCA 10 Mepe
3BOJIIOLMH 3eMHOil KOpbI BO BHEIHUX o6omoukax ymtocdepsr [13], on Haubo-
Jiee XapaKTepeH /A [PeBHHX YYaCTKOB KOHTHHEHT&IbHOH KOpPHI M €ro KOJM-
YECTBO 3aMETHO YMEHBIIAETCA B TeOCHHKITHHANbHBIX 06nacTax, ocofeHHO ¢ Mo-
nomsix. Kak, Hanpumep, nmokasan 3.H.flHos [114], B Me3030iicko-KaiHO30kC-
KHX omioxeHusax Pycckoit mmargopmer otHoureHuwe K, O/Na, 0 3HaumtensHo
BbILLE, YeM B LEHTPAIbHbIX YaCTAX cOcelcTBYwulei ¢ Hel Kapkasckoi reocus-
KITHHAIIH, 2 CyMMa Luenovei , Hao6opoT, Huxe.

IlepeuncrienHsle OCOGEHHOCTH XOpPOIIO WILIICTPApYIOTCA puc. 20, Ha KOTO-
POM CHXOT)-aJIHHCKHE aPKO3bI TPYNIHMPYITCA 10 06€ CTOPOHBI JIMHHK C PaBHBI-
MM 3HaueHMAMH KaIWA H HATpHA, 3 KAMYATCKHe TPayBaKKH, OCOGEHHO HIIbIHH-
CKHe, PACTIONIONEHBI B HHXKHEM TI0Ne, HHOT/I2 OYeHb [1AJIEKO OT CpeIHel JTHHUH.

Takum oGpazom, Beicokoe otHomeHne K,O/Na, 0 B mecuammkxax Cuxora-
ANMHA ¥ HM3KOe — B NMecuaHMkax Bocrouno# Kamuatku BronHe yaoBieTBOpH-
TeJIbHO OOBACHAITCA COCTABOM MPEMNOJIaraeMbIX HCTOYHHKOB MHTAHWA — CHa-
JIMYECKOro, IpaHHTHO-0CAIOYHO-MeTaMOP(HYECKOTo B MepBOM cryyae H demm-
YeCKHM, aH/1e31T0-6a3a/1bTOBBIM — BO BTOPOM.

Kpome Ttoro, ofnomouHblii MaTepHas KaMUYaTCKMX IpayBakKK, BepOATHO,
TpaHcnmopTHpoBanca B GacceifHbl ceIMMeHTAaMM OTHOCHTENBHO OBICTPO, TO-
ckonbKy, Kak ykaspman JI.B Pyxun [82], npu 3TOM YCIOBHH COfepiKaHHe

55



Tabnuua 4
XuMugeckHii cocTaB nopoa HisnuHcKoro NoayocTpoBa, Bec.%

o H Konuuect-
oMep 2 o
ol sonr s O s g sio, TiO, AlL0, Fe,0,
npobe
o 2 3 L) 5 6 9
JTOWHOM/IBNHHCKAR CBHTA
Mepnas Tonmua
1. 1406 7 57,90 0,71 15,75 2,69
1415 1 56,93 0,75 1598 3,75
A. 1401 22 50,70 0,87 16,05 3,80
1403 1 58,00 0,84 16,97 4,11
TaxeTyHpCKAas CBHTA
Bropas Tomua
I1. 14326 1 53,54 0,82 15,93 2,92
14328 1 54,50 0,79 18,27 1,74
143n 1 57,74 0,62 15,59 2,18
A. 1432a 1 58,40 0,68 15,65 1,89
1432r 1 59,54 0,65 15,24 213
3 TpeTsa TONIIA 4
I1. 1435r 8 61,9 0,61 14,01 3,15
1435r 1 59,05 0,76 14,84 4,49
14350 8 57,50 0,65 14,25 4,03
1435e 8 57,70 0,73 14,19 4,23
1435e 1, 59,28 0,74 15,13 2,42
A. 1435a 8 55,8 0,91 15,99 4,82
1435a 1 58,17 0,85 16,79 2,75
14356 8 56,90 0,86 15,83 4,42
14358 8 55,60 0,83 15,39 4,44
14358 1 57,47 0,84 15,07 4,17
Opuiickas cBHTA
YeTpepTas TONA
1L 1457a - 56,10 0,83 12,40 2,46
14576 3 56,80 0,63 12,97 7,24
14578 3 61,70 0,70 13,96 2,97
A. 1457r 3 54,60 0,89 15,61 3,72
14570 3 59,40 0,71 15,33 221
1457e 3 57,30 0,91 15,26 377
MaTag Tonma
II. 14688 E 59,40 0,75 15,64 1,59
1468a 1 55,82 0,75 13,86 3,22
14688 1 59,79 0,83 15,60 3,03
A. 1468r i 59,50 0,81 15,22 2,43
14680 6 56,10 0,85 17,09 2,56
1468e 6 58,70 0,80 15,08 1,89
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FeO MnO MgO Ca0 Na, O K,0 T Cymma
8 9 10 11 12 13 14 15
JIOWHOHNBNHHCKAA CBHTA

IlepBas Tomua
3,81 0,21 2,48 9,28 3,28 1,66 2,44 100,20
4,72 0,09 2,43 5,10 3,15 1,38 6,26 100,05
4,21 0,12 3,03 1,99 2,83 2,52 5,08 100,20
5,23 0,09 2,63 1251 3,15 2,01 5,27 99,81

Taxerynpckan cBHTE
Bropas Tomua
ST 0,18 5,75 4,97 3,82 1,28 4,28 99,26
4,34 0,14 4,26 4,53 5,94 0,45 4,60 99,56
5,48 0,18 4,62 3,37 3,27 1,95 4,54 99,54
5,13 0,15 4,00 2,84 2,62 2,45 5,81 99,62
4,13 0,13 3,57 2,75 2,75 2,20 5,92 99,41
Tpersba Tonma

3,42 0,12 3,54 2,95 3,07 2,00 4,74 99,85
4,59 0,15 3,35 2,83 3,58 1,97 4,60 99,85
3,10 0,11 4,51 4,57 3,34 159 6,40 100,05
3,76 0,13 5,42 4,57 3,22 1,37 4,52 100,20
4,81 0,15 4,20 3,80 341 1,79 4,60 99,99
4,10 0,15 4,10 2,70 2,83 2,59 6,04 100,04
530 0,10 3,39 2,34 2,53 2,67 5,06 99,95
4,15 0,13 4,14 2,36 2,54 2,70 6,04 100,06
4,24 0,14 3,93 3,81 2,83 2,45 6,10 99,70
5,23 0,14 3,37 2,92 2,22 2,28 5,30 100,01

Opuitckas cBuTa

Yernepras Tomua
5,35 0,09 5,86 6,74 2,86 1,54 5,98 100,21
0,74 0,09 5,70 5,66 341 191 4,83 99,98
3,03 0,08 3,61 3,85 3,64 1,79 4,70 100,03
4,99 0,11 4,73 2,86 2,31 2,74 1437 99,90
4,46 0,08 3,10 2,62 2,31 2,68 7,00 99,90
4,54 0,10 3,61 212 2,09 2,80 7,48 99,90

Iaras Tomma
4,54 0,06 4,43 2,80 3,00 2,08 5,66 99,95
4,27 0,16 5,47 7,60 2,14 1,85 4,01 99,85
4,59 0,10 3,82 2,99 291 1,91 4,32 99,89
4,81 0,11 3,40 2,37 2,42 2,49 6,52 100,08
4,99 0,07 4,23 2,08 2,31 2,66 7,00 99,94
4,99 0,07 327 2.06 3.26 291 6,97 100,00
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faGnuua 4 (OKOHYAHHE)

58

1 2 3 4 5 6 )
IlaTas Tomua
1468r 1 61,64 0,81 15,67 224
1468e 1 59,18 0,93 16,90 2,87
llectas Tomuua
IL. 1475a 4 57,80 0,78 13,26 1,89
14756 4 58,30 0,71 14,55 297
14758 4 58,80 0,74 14,40 2,17
14758 1 62,74 0,73 15,63 1,64
1475a 1 61,96 0,83 15,49 1,47
A. 1475r 1 57,50 0,82 15,16 1,95
14750 4 56,20 0,96 15,54 2,58
1475r 1 57,19 0,94 16,55 3,89
1475e 1 60,58 0,85 17,07 1,29
YHanckas cBHTa
CeppMas TOMILA
1. 1504 13 53,40 -0,73 14,50 3,05
1494a 5 59,70 0,76 14,29 1,40
14946 5 60,40 0,81 15,12 1527
1491 1 53,58 0,68 13,76 3,00
A. 1508 1 56,72 0,73 15,46 3,35
1502 7 54,90 0,78 16,62 3,48
1493 i/ 57,20 0,81 17523 3,46
14916 1 57,02 0,79 15,27 2,23
WUnbNHHECKAA CBHTA, HIKHAA NOACBHTA
Bocemas — OJHHHAAUATASA TOJIH
II. 1526 9 54,70 0,81 15,65 3,56
1547 1 54,07 0,84 17,14 5,43
A. 1528 10 56,70 0,75 15,28 3.55
1548 1 55,73 0,71 16,06 6,04
HnbnHHCKAA CBHTA, BEPXHANA NOACBHTA
A. 2156a 1 61,50 0,82 13,05 4,65
2159 1 51,00 0,68 12,00 3,53
MaxauMHCKAA CBHTA, HHIKHAA NMOJACBHTA
1. 2146 1 56,50 0,81 13,20 5,76
A. 2130A 1 59,00 0,83 14,60 5,28
IMaxaunHCKAaA CBUTA, BEPXHAA NOACBUTA
IT. 21476 i | 59,50 0,78 11,80 5,39
Kopdckan cBHTa, HHKHAA NOACBHTA
1. 2172A 1 41,50 0,34 7,10 2,28
A. 2173 1 62,00 0,86 14,30 3,02

NMpumeuanne. [ - necyanmuxu, A. — 371€Bp 0-8PTHILUIUTBIL.




8 9 10 11 12 13 14 15
MNaTas Tonua q
4,44 0,13 2,98 2,84 2,42 2,13 4,72 100,02
451 0,09 2,70 2,40 2,06 2,64 5,72 100,00
IiffecTas Tomma
5,30 0,10 5,23 5,01 3,26 1,69 5,70 100,02
4,35 0,18 3,63 3,92 3,60 1,65 6,27 100,13
4,63 0,08 3,92 3,94 3,49 1,82 5,99 99,98
4,00 0,08 2,09 3,24 3,07 2,02 4,70 99,98
4,17 0,12 2,82 3,87 2,93 1,70 4,64 100,00
5,35 0,09 4,45 2,33 2,74 2,58 6-,97 99,95
252 0,13 4,26 2,33 1,77 2,92 1,17 99,98
4,89 0,16 3,46 2,25 2,75 2,44 5,48 100,00
5,31 0,11 3,06 1,98 2,87 3,01 3,94 100,07
YHanckas cBHTA
Cepgpmas ToNILA
3.92 0,12 3,32 3,37 4,06 1,92 11,66 100,04
6,15 0,21 4,63 4,46 6,20 1,24 1,35 100,40
5.19 0,13 3.73 3,67 6,20 0,66 2,21 100,00
4,34 0,12 4,98 6,30 3,35 1,45 7,78 99,34
3,81 0,11 3,07 313 2,69 2,20 6,83 99,40
445 0,14 4,68 3,70 2,86 1,76 6,73 100,00
6,23 0,10 4,54 1,50 4,04 0,59 4,32 100,04
6,01 0,14 6,60 2,04 3,35 2,45 4,72 99,62
HibNHHCKAA CBUTA, HIDKHAA NOJCBUTA
BocbMas — OIMHHAMUATAA TOJILIM
4,00 0,10 3,52 - 3,25 1,34 7,81 99,78
1,58 0,05 3,39 6,68 3,90 0,68 6,46 100,22
4,10 0,13 3,39 3,58 2,77 2,18 7,56 99,99
2,65 0,09 3,19 3,34 2,15 1,96 9,06 99,98
HnbnHHCKAA CBHTA, BEPXHAA MOACBHTA
1,26 0,32 2,24 1,76 2,16 2,17 9,92 99,95
1,87 0,34 1,46 10,58 1,94 2,00 14,24 99,64
[NaxayuHCcKasA CBHTA, HIKHAA NOJACBHTA
2,02 0,26 4,05 3.52 4,05 1,62 7,86 99,66
1,42 0,18 242 1,76 212 2,25 9,72 99,58
TNaxauwHCKaA CBHTA, BEDXHAR MOACBHTA
1,27 0,14 2,87 4,11 3,75 1,78 8,41 99,77
Kopdckan cBHTA, HIDKHAA NOJCBHTA
14,16 0,70 1,25 1309 1,42 0,89 18,93 99,74
1,42 0,12 0,76 2,35 12 1,88 10.90 99,73
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TaGnuua §
CpenHniit XHMH4ecKnit cocTae nopoa Hisnuickoro nonyocrposa, Bec. %

3::;:‘;: E:g'é';:i:;oa sio, TiO, Al, 0, Fe, 0, FeO
1 2 3 4 5 6 7
AcnuaHas opMauHs, TOKHOWIBNHHCKAA CBHTA .
Iepeas Toawa
1. 8 57,78 0,72 15,78 2,81 3,92
A. 23 59,62 0,86 16,09 3,81 4,25
Onuwesan dopmauus
TakeTyupckas ceura
Bropas Tonuma
1. 3 55,26 0,74 16,59 2,28 5,19
A. 2 58,97 0,66 15,44 2,01 4,63
TpeTes TO/NLIA
I. 26 59,04 0,67 14,21 3,78 3,52
A. 26 56,23 0,86 15,79 4,47 4,25
Opuiicxas ceura
YerBeprad Tomua
1. 9 58,20 0,72 13,11 4,22 3,04
A. 9 57,10 0,84 15,40 3,23 4,66
Iaras Tomua
I1. 6 58,86 0,76 15,33 2,10 4,50
A. 20 58,33 0,82 15,84 2,32 4,88
llectas Tonua
I 14 58,87 0,74 14,28 2,23 4,66
A. 10 57,25 0,89 15,64 2,33 5,36
Pauwesan Popmayus 6 yeaom
II. 58 58,65 0,71 14,29 3,46 3,91
A. 67 58,05 0,84 15,71 327 4,67
Monaccopas gopmayus
Ynanvckas ceura
Cenpmas Tomua
1. 24 56,18 0,75 14,55 2,33 4,79
A. 16 56,15 0,79 16,73 3,38 5,28
WnenuHCcKas CBUTA, HUKHAR NOJCBHTA
Bocemas —oMHHAOUATAS TOMILEA
II. 10 54,63 0,81 15,80 3,15 3,76
A. 11 56,61 0,74 15,26 3n 3,97
Havsnumcxan cauma, 6epxHAR nodceura
A. 2 56,25 0,75 12,52 4,09 1,56
Haxauunckas ceuta, KUXHAR NOOC8UTA
1. 1 56,50 0,81 13,20 5,76 2,02
A. 1 59,00 0,83 14,60 5,28 1,42
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MnO MgO CaO Na,O K,0 IrIrt Cymma
8 9 1 10 11 12 13 14
L]
Acnugnas dopManus, NOKHOHIBIHHCKAA CBHTA
Iepeas ronwa
0,19 2417 8,75 3,26 1,62 2,92 100,18
0,12 3,01 1,97 2,84 2,50 5,02 100,09
Onuinesan popmannn
Taxeryupckas ceutd
Bropas tonma
0,17 4,88 4,29 4,34 1,23 4,48 99,45
0,14 3.7R 2,13 2,68 2,32 5,54 99,98
Tpetwa Tommua
0,12 4,43 3,7 3,23 1,67 5.17 99,81
0,14 4,00 293 2,70 2,57 5.99 99,93
Opuiickan caura
YerBepras Tonmua
0,09 5,05 541 3,30 1,74 337 100,05
0,09 3,21 2,53 2,23 2,74 7,28 99,91
IIaTan Tonma
0,08 4,50 3,63 2,84 2,01 5,16 99.77
0,09 3,55 2,56 2,62 2,65 6,67 100,23
Ilecras Tonwa
0,12 4,15 4,18 3,38 1,74 5,79 100,14
0,11 4,13 2.29 2,37 2,74 6,84 99,95
Pauwesas Hopmayus & yeaom
0,11 4,49 4,22 3,29 1,1 5,26 100,10
0,11 3Tl 2,67 2,56 2,63 6,48 100,76
Monaccosan gopmanun
Ynansckas ceura
Cempmas Tonma
0,14 3,74 3,78 4,92 1,50 7,36 100,04
0,12 4,61 2,63 3,40 1,58 8,51 100,18
Habnuncxkas ceura, RUNHAA NOOCEUTA
BochMas—oOMHHAMUATAA TOJLLA
0,09 3,49 5,21 33 1,27 7,67 99,79
0,13 3,37 3,55 2,87 2,16 7,70 100,83
Havnukckas céura, gepxias nooceura
0,33 1,90 6,18 2,05 2,08 11,95 99,66
Iaxayunckas céura, 8epxHAf nOdceuTa
0,26 4,05 3,52 4,06 1,62 7,86 99,66
0,18 2,42 1,76 2,12 2,25 9,72 99,58
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Tabnunpa 5 (oxoHuaHue)

1 2 3 4 5 6 1

Iaxayurckas ceurtd, 8epxuas nodcsura

II. 1 59,50 0,70 11,80 5,39 1,27
Kopgcras ceuta, HUXHAR NOOCEUTT
1. i 41,50 0,34 7,10 2,28 14,16
A 1 62,00 0,86 14,30 3,03 1,42
Moaaccosan gopmayus e yeaom
I 37 55,46 0,76 14,57 2,88 4,59
A. 31 56.60 0,77 15,79 3.61 4,33
HnbnuHckwuit paspe3 B yenom
1. 103 57,43 0,73 14,50 3,20 4,15
A. 121 57,97 0,63 15,80 345 4,50

Mpumeuanmne. Il. — mecyanuxu, A. — anespo-apruJUTHTHL.

HaTpuA Bhie, YeM KamuA. 06 3ToM ke CBHIETE/IbCTBYET H HEKOTOpOe YBeJH-
YeHKe CYMMBI LieTIoYeH B apKo3ax 1o CpaBHeHHIo ¢ TpayBakkamu [114].
JTio6GonbITHEL JaHHbBIE N0 cooTHoLIeHHw K, O/Na, O, nonyueHHsie ATOHCKHMH
reonoramy [121] npu cpaBHeHMH NEeCYaHMKOB [IBYX THMIIOB pPa3pe30B: BepXHe-
MenioBoH rpynmsr Mi3ymm, HakomuBIeHCA Bo BHYTPHKOHTHHeHTanbHOM Gac-
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Puc, 20, Ortnowenne K, O/Na, O mns necuanukor CuxoTs-Anmuus 1 Kamuatky
Cuxor3-Aauns, InaBHbifi cunknumopui: | — 38MapHAA 4acTh; 2 — BOCTOUHAA YACTh.
Kamudrka: 3 — Wnsnusckuit nonyocrpos; 4 — Kponoukuii monyocrpos
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T

8 9 10 11 12 13 14

Iaxauunckaa ceura, 8epxHAA nodceurTa

0,14 2,87 4,11 3,75 1,75 8,41 99,77
Kopgickas caura, RuxHAA NOOCBUTA
0,70 1,25 11,17 1,42 0,89 18,93 99,74
0,12 0,76 2:35 2,12 1,88 10,90 99,713
Monaccoeas fiopMmayus 8 yeaom
0,14 239 4,37 4,33 1,43 7,79 99,91
0.14 3,80 3,15 3,04 1,85 7,00 100,08
HnsnuHcKuit paspes B uenom
0,13 4,00 4,62 3,66 1,60 5,98 100,00
0,12 3,63 2,64 2,74 2,40 6,33 100,21

ceiiHe, ¥ BepXHeMeIOBOW —MaNeoreHoBOH cyneprpynnsl CHMaHTO, 3aHUMAI0LLIEH
KpaeBoe, NpHoKeaHuyeckoe mnonoxenue. [ecyannikn Masymu, HCTOUHHKOM CHO-
ca KOTOpHIX ObUIM IpaHMThI, MeTaMOp(HYecKHe INOPOJBI ¥ pHOMTHI, DOrars
Ka/IHeM, H OTHOLIEHHE K;O/Na; O papHo unu 6m3ko epuHuue. B 1o xe Bpemsa
MeCUaHHKH, MPOMCXOOAIMe W3 MaUYECKHX MaTepHHCKHUX MOPOJ M COCTAaBIIAN-
e rpymny Cumanto, oGoraieHbr HATpHEM.

Taxum obpasom, B AANOHMHM MHHHATIOPHO NMOBTOPAETCA Ta Xe KAPTHHA, UTO H
Ha Cuxors-AmmHe u Kamuarke — CHOBAa Mbl CTAIKHMBAEMCA ¢ [BYMA THIIAMH
OCaJIKOB: CYIUECTBEHHO KaIHEBbIMH, apKO30BHIMH, Ge3 BYIIKAHHTOB, IIPHYpPO-
YeHHBIMH K BHYTPHKOHTHHEHTATBHON CTPYKTYpe, U HATPHEBbIMH, IPayBaKKOBbI-
MH B TPHOKEAHWYECKOH 30He, AIA KOTOPOH XapaKTepHbl BYJIKAaHWYeCKHe I10-
pOIBI.

Koadpumment K,0 + Na,O/Al, O3 (puc. 21), seenensbnt I 'MumgmitoHom
[123], no3sonser mpeanonokuTh, YTO B apKO30BbIX MecYaHWKax, Iae OH He-
CKOJIBKO BbIIIE 10 cpaBHeHHI0 ¢ rpayBaxkamu (0,36 u 0,30), kamiit B Gorbiueit
CTeNeHH CBA3aH C MOJIEBHIMM INNATAMM, 4 B IpayBaKKax 3TOT KoIhdHIMeHT
HIDKE, KAK pe3yrsTaT oOWIHA IMHUCTOrO MaTepuaa, 06lIOMKOB OCHOBHBIX 3¢)-
¢dy3uBHBIX Nopop ¥ martpukca. M.B.XBoposa ¢ coaBtropamu [104] mpHBOmMT
IIA TUIATHOKJIA30BbIX 4pKO30B M C/IIOJMCTO-KBAPLEBbIX TECYAHWKOB paHHe-
reoCHHKIMHATbHEIX 06pazoBaHuit KxkHoro Ypana 3navenns K, O/Na, O, paBHbie
0,13 u 0,65, a K,0 + Na,0/Al,0; — 0,40 u 0,35. Jlna 3eneHOKAMEHHBIX rpay-
BakK coorsercTBeHHO 0,24 u 0,37. B mepsom cnyyae 0GMOMOYHBIA MaTepHal
NPe[CTaBJIeH ATIOXTOHHON, CHATMYECKOH KIIACTHKOH, NOCTYIaBIleH ¢ mardop-
Mbl ¥ B (hOpPMalMOHHOM OTHOLIEHHH YYXXIOH FeOCHMHKIMHANH; BO BTOPDOM —
MaTepHaTl ABTOXTOHHBI, H OH MoCTyNan B GacceidH IPH pa3spyllleHWH BHYTDH-
BGacceHHOBBIX MOOHATHH CO 3HAYMTENIbHOH [10NeH Y4acTHA BYJIKAHOI eHHOIO KOM-
MOHeHTa. ABTOPbI 3TOH PaGoThl MOOYEPKHBAKT, YTO KHAPACOBCKAA CBHUTA, CIIO-
JeHHasi aBTOXTOHHBIMH NeCYaHHKAMM, CTPOrO TOBOpSA, ABJIAETCA He THIHYHO
reoCHHK/IMHAIBHBIM 0OpazoBaHuem, a ckopee minarGopmeHHbsiM (rpabeHoOBBIE

damyn) . o



Ta6nuua 6

Xumuuecknit cocras mopox Kporouxoro noayocrposa, sec.%

Al,0, —[

Tumnbl Homep Komauectso Si0 Tio Fe,0,
nopon npo6et o6pa3uos % 2 |
]

Borayesckas CBHTA

II. 1004 7 58,4 0,66 14,41 4,29
YamMHHCKAA CBHTA

1. 1018 3 67,2 0,69 16,05 3,45

A, 1001 1 67.6 0,59 12,19 341
TarbAHHHCKAA CBHTa

A. 1035 1. 58,8 0,66 13,66 4,57

1029 1 634 0,61 14,61 3,37

1029 1 63,91 0,65 15,62 1,38

1030 1 61,6 0,68 13,48 4,89

1030 1 62,59 0,22 14,21 1,98

1031 1 64,92 0,09 12,07 1,74

TrowescKan CBHTA

1. 1054 1 61,40 0,68 15,12 4,55

1057 1 61,60 0,66 14,63 1,61

1059 1 61,50 0,62 14,87 297

1070 1 59,90 0,73 15,58 291

1 1076 1 63,80 0,66 16,09 3,18

1077 1 62,63 0,64 15,22 2,47

1105 1 57,92 0,51 13,97 1,97

1106 1 63,22 0,71 14,79 1,26

1109 1 60,80 0,65 15,39 1,66

1115 1 62,66 0,59 15,92 2,37

11156 1 62,00 0,56 15,37 2,85

1125 1 62,80 0,75 14,87 5.20

1055 1 61,40 0,70 13,68 4,35

1063 1 58,30 0,74 13,09 4,10

1107 1 63,04 0,59 13,35 3,24

1115a 1 59,05 0,59 14,16 3,48

1125a 1 61,93 0,62 15,89 0,80

Hpumeyanune. Il. — necuauxn, A. — aneppo-apruJumMThL.

INo cootHowenuio S1U,/Al, 05 (puc. 22) cHXOT3-aMMHCKHE MECYaHHKM HA
[MarpamMMe paciojaralTcs OTOENbHO OT KaMYarcKHX Grnaromaps pasHuie Kak
B CONepXaHusax KpemHedema (81-—49%), Tak u rnuHo3zema (8—18%). Mexumy
coBoil KaMyaTcKue MecYaHWKH pa3NHYalTCA TOJIBKO COHEpXaHHeM KpeMHese-
ma. Ha Kponouxom mnonyoctpose Gnaromaps o6IOMOYHOMY KBapLy OH He-
CKOJIbKO Bbiule. B nenom rpagux wmiocTpHpYeT yBelWdeHHe ~3penocTH’ Iec:
YaHHKOB OT WIBIAHCKHX Yepe3 KPOHOUKHE K CHXOTI-ATHHCKHM: Ko3bdHIHeHT
Si0,/Al, 05 yBemuumBaeTcs B 3TOM HANPABJIEHHH W COCTABIIAET COOTBETCTBEHHO
396-4,10-597. OpHako ykaszaHHBIE OTIMYMA, 0COGEHHO MO IMMHO3eMYy, He
OueHb BEITMKH, MOCKONBKY BO BCEX 3THX CNYyYagX Mbl, BEPOATHO, HMeeM [1€JI0
C mecyaHukamH, OOPa30BaHHLIMH 33 CYET NMPEMMYIIECTBEHHO MeXaHWUecKOro
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FeO MnO MgO CaO Na,O K,0 TIrn Cymma

boraseBckas cBHTa

225 0,13 2,66 6,51 2,65 1,58 7,50 100,4
YamMHHCKAA CBHTS
1,35 0,01 2,28 3,40 3,01 1,63 0,84 99,91
0,77 0,01 1,78 1,89 1,74 1,64 8.26 99,87
. TaTbAHHHCKAA CBHTA
0,62 0,13 2,42 6,48 231 1,78 8,64 100,07
0,71 0,08 1,91 4,36 2,61 1,84 6.4 99,90
1,75 0,08 1,70 3,54 3,00 2,00 6,3 99,93
1,05 0,06 2,69 2,50 1,95 2,16 8.92 99,99
3,64 0,09 2,68 1,64 1,83 2,42 8,28 99,98
0,92 - 2,47 1,33 1,84 1.11 13,24 99,73
TrwomeBckas cBHTA

1,10 0,07 2,74 3,34 2,84 2,06 6,44 100,34
25 0,06 3,20 4,30 2,93 2,69 5,67 99,85
1,96 0,05 2,54 3,38 2,717 1,99 7.40 99,85
2,41 0,06 3,31 4,54 2,84 1,76 6,05 99,89
1,52 0,10 1,60 4,37 2,38 1,86 4,52 100,08
2,16 0,08 2,38 3,05 2,06 2,05 T1.22 100,06
2,14 0,17 o 6,44 2,21 1,51 9,98 99,97
2,14 0,08 1,99 2,33 2,40 2,57 8,14 99,63
2,14 0,12 2,35 3,46 3,12 3,00 1,23 99,92
2,21 0,03 2,79 3,33 2,48 1766 -~ ~ 1550 99,54
1,99 0,04 2,63 3,21 2,35 1,70 6,98 99,68
1,97 0,14 2,70 1,72 2,46 2,36 5,20 100,07
0,94 0,05 211 2,38 2.1 1,91 9,50 99,80
1,96 0,10 3,24 2,63 2,35 3,26 10,10 99,87
1,92 0,04 2,701 1,56 2,06 1,61 9,55 99,73
3,13 0,20 3,35 1,89 1,77 1557 10,38 99,47
2,50 0,06 1,84 3,43 1,45 1,90 9,56 99,98

- paspylieHMA MaTepUHCKHX TMOpOJ NMpH BechbMa Masoi, NOJYHHEHHOH poiu Npo-
IIeCCOB XHMHUECKOTO BLIBETPUBAHUA H Pa3NioxeHHA B 00/IacTH IMMTaHUA.
OTHOCHTENIBHO BBICOKAA “3penocTs’” apKO30BBIX MecYaHMKOR CHXOT3-AJMHA
obycnoeneda, No-BHAMMOMY, TOBBIIIEHHBIM NO CPaBHEHHIO ¢ IPayBaKKaMH CO-
HepxaHueM OOGTIOMOYHOTO KBapua ¥ KpPeMHHCTBIX TOpPOM, a TaKXe MEeHBIIHM
KOJIHYECTBOM TOJIEBBIX IIMATOB, ITMHUCTHIX BKJIIOYEHMH M LIEMEHTa, B COCT4B
- KOTOpOTO BXOJAT IIHHHCThIE MUHEePabl.
"‘ O creneHy XMMHYECKOTO BLIBETPHBAHMA MCXOMHBIX MOPOJ MOXKHO CYIMTh 110
- OTHOLIeHMI0 Hauboliee MHEPTHOTO KOMIOHeHTa ocamka — Al, O;, HakarmBaio-
lerocsi 06bMHO B OCTATOMHBIX MPOAYKTAaX BLIBETPUBAHHA, K CAMOMY MOJIBHK-
- HoMy komnoHeHTY — Na, O, BHIHOC KOTOPOTO M3 MAaTEPHHCKHX MOPOJ, HauMHa-
. 3ak. 523 65
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Ta6nuupa 7
Cpepnnuit xumuyeckuii coctas nopos Kponouxoro nonyocrposa, sec.%
Tunwt | Konuuectso Sio, TiO, Al, O, Fe, O, FeO
nopoa | ob6pasuos
»
I'paysakkoBasa hopmauus, GoraveBckas cBUTA
1L 7 58,4 0,66 14,41 4,29 1,25
AcnunHas hopMauns, YKMUHCKAA CBATA
II. 3 67,2 0,69 . 16,05 3,45 1,35
A. T 67,6 0,59 12,19 3.41 0,77
®mmieBan hopMalMA, TATBAHKHCKAA CBHTA
1. 3 62,03 0,64 14,63 3,10 1,0
A. 3 ] 63,03 0,46 13,25 2,87 1,8
Trwwesckan cBurTa
I1. 12 61,68 0,65 15,15 2,12 2,02
A. 5 60,74 0,65 14,03 3,19 2,09
Ounesan GopMauMA B uenom
. 15 61,83 0,64 14,92 2,88 1,59
A. 8 61,72 0,57 __ 13,69 3,05 1,99
Kporoukwit paspe3 B uenom
II. 19 62,49 0,65 15,67 3,04 1,32
A. 15 64,46 0,58 12,99 3,22 1,42

NMpumewanne. I1. — necuanmin, A. — aJeBpO-aprHLIHThL.




eTCA Ha NepBbIX cTanuAX BumerpuBanusa [80, 81]. 310 orHoLIeHue GbuTo Ha3Ba-
Ho ®llertumkoHom [70] “koadduimeHTOM 3penocTd 0canKkoB”: yem Gonbiue
koadduimeHt Al,03/Na,O0 B TeppureHHbix ocamxax, TeM Gonee riyBokue
npeo6pa3’oBaHuA UCTIBITAIO BEIIECTBO MCXOMHBIX TMOPOI B CPefle BbIBETPUBAHUA
M CeIMMEHTAlUMM, H 4YeM OH MeHblle, TeM Onmke cOCTaB 0BIOMOYHBIX NMOpOZ
K COCTaBY MarepMHCKuMX. B Hamem cnyvae (puc. 23) HamGonbiumx 3HaYeHHH
K09GGUIMEHT NOCTHTAeT [UIA MeCYaHHKOB BOCTOUHOM ¥acTH CHXOTI-AiMHA —
5,48 u Kpononxoro nonyocrpoea — 5,86; mna WnsmmHcKoro nonyocTtpoBa oH
cocraBaAer 3,96, nnA 3ananHoi vacti I'maBHoro cuHxmiHOpHA CHXOTI-ANTHHA —
4,12, a pna CuxoTra-AlmHA B nemoM — 4,98,

Ilo oTHoueHuio cymMMmbl demuueckux snemeHToB Fe,0; + FeO + MgO
Al; O3 (puc. 24) mecyaHMKM pacnoNaralTCA B TpeX pe3ko 060coGNeHHBIX NO-
NIAX, KOTOpbIe CYIECTBEHHO OT/IMYAKTCA KaK 0 COmepxXaHui pemuteckux ine-
MEHTOB, TAK M M0 MIHHO3emy. WiibIMHCKHE rpayBakku MO CpaBHEHHMI0 C Kpo-
HOLKHMH TIpH TPHMEPHO paBHOM KOJIMYECTBe ITIHHO3eMa colepiKar- Gorblie
theMuyecKHXx 3MeMeHTOB (3HaueHue kodpdummentos — 0,78 u 0,42), a cuxomd-
ATHHCKHE apKO3bl — HAWMEHbIIEe KOJIMYECTBO OOOHX KOMIIOHEHTOB, HO BeJH-
unHe Ko3dduimenrta 6rm3Ka k KpoHouxkomy — 0,49,

Bricoxoe ofuee copepxanune esne3a B rpayBakkax 10 CPaBHEHHIO C apKO3a-
MH ABNeHMe 00uen3BecTHOe. [IOCKONBKY Kene30 — THIMYHBIA 37IeMeHT BHYT-
peHHux reocdep [13], WHTeHCHBHOe pa3BHTHe DIIYGMHHOTO OCHOBHOTO BYIKa-
HH3Ma NPHBOJNT K CYLIECTBEHHOMY OBOTAILIEHHI0 3THM 371eMeHTOM OCaIlOuHBIX

MnO MgO CaO Na,O K,O jataing Cymma

I'payBaxkosas (opmauus, GoraveBcKas cBHTa

0,13 2,66 6,51 . 12,65 1,58 7,50 100,04
Acnuanan GopManmA, YKMHUHCKAA CBHTA
0,01 2,28 3,40 3,01 1,63 0,84 99,91
0,01 1,78 1,89 1,74 1,64 8,26 99,87
®nuwepan GopMauus, TATLAHUHCKAA CBHTA
0,10 2,01 4,79 2,64 1,87 7:11 99,94
0,05 2,61 1,82 1,87 1,90 10,14 99,87
Twwesckas ceuta
0,88 2,58 3,62 2,57 2,24 6,62 99,93
0,07 2,19 2,38 1,95 2,05 9,75 99,69
Onuesaa Gopmauma B HesioM
0,09 2,33 4,12 2,60 };37 6,83 99.20
0,06 2,71 2,14 1,91 1,98 9,92 99,74
Kponouxwuii paspes B uenom
! 0,08 2,34 4,13 2,67 1,42 5,19 99,10
{ 0,04 2,27 2,02 1,83 1,82 9,14 99,79
- -
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Tabnuuma 8

Merpoxumuyeckue ko3dduuHenTsl ANA NecyaHuxos [naBHoro cuHkmuEOpHA CHXOT3-
Anmmus (cpeaHHe 3HAYCHHA)

K,0 |Na,0+K,Q|Si0, |AlL,0,| Fe,O,+ [MgO| Fe,0,
JIurocrpaturpaduueckas FeO + MgO
eaMHKIA Na,0 | ALO, [AlL,0,|Na,0 |4 Ca0 | FeO

Al,0,
I
3anagHan HacTs

AcmHas GopmMauus, 0,73 0,44 5,39 3,93 0,47 044 0,83
TayXHHCKAas CBHTA
OnuounHas dopmauus,

YKTYPCKa# CBHTA
Onuonasad Tomma 0,79 0,48 6,31 3,71 0,56 0,54 0,39
Tomua necyaHuKoB 0,94 0,52 6,17 3,75 0,40 0,34 0,35
®nuionHas popmauma 0,89 0,51 6,21 3,73 0,45 0,38 0,37
B LIeIOM
Monaccosas popmauus, 1,47 045 7,63 543 048 061 1,10
MYXKHHCKAsA CBHTA
3ananHasd yacTe B ueiom 0,98 0,48 6,50 4,12 0,47 0,46 0,58

Bocroynas sacts
Onuesas gopmauus

Yxrypckas cepus ;

[NepBas Tonmua nec- 2,11 0,34 5,64 9,20 0,32 0,68 042
uaHoro cnuma

Bropas Tommua nec- 0,76 0,35 5,66 5,05 0,81 0,98 0,03
YaHoTo i

Tomiua necyaHo- 043 0,49 6,98 2,92 0,64 0,60 0,28
TIMHHCTOrO nyiua

TpeTbs TOMUA mec- 1,34 0,34 6,26 6,93 0,53 0,54 0,11
YaHoTo QHiua

Tomua rpyGoknac- 1,10 0,39 5,27 539 0,50 092 0,15

THYeCKoTro (uHiIa
BocTouHas yacTs B uenom 1,10 0,38 5,72 548 0,50 0,80 0,19

I'nasHbil cHHKTHHOp Ui 1,05 0,41 597 4,98 0,49 0,73 0,31
B LIENIOM

nopon. ConuaHas fonsd B oborameHHH jKese30M rpayBakK MPUHAUIENHT TaKxKe
TTIMHHCTOMY MaTepHaly, KOTOpEI BXOOMT B COCTaB 3THX MOPO[, B BHE lleMeH-
T4, MATpHKCA M BKIIIOYEHMH M CONEPXMT 3HAUMTEIBHOE KOJMYeCTBO GOraThix
JKeJe30M MTHHUCTBIX MHHEPAJIOB.

ApKo3bl, HeCMOTPA HAa MX WHOIAA APKHMHA GYphIH LBET, COMEPHKAT OTHOCHTEIb-
HO MQIo Xejie3a, u 370 obYCIOB/IeHO MCXOAHBIM MaTepHaloM, OTJIMYHBIM OT
rpayBakKOBOrO: TIPaHWT, TrpaHONMOPHT, HOEBOWINATOBBI THEAC, KOTOpbie
o0BIYHO FABJIAIOTCA MCTOYHHKOM apK030B, cofepxar Bcero okomo 1,5-2,5%
xemesa [123].

Bricoxoe ortHourennme MgO/CaQ — xapakTepHblii Npu3Hak rpaysakk [70].
OGBIYHO 3TO CBA3BIBAETCA ¢ HONBIMM COMIEPHAHHEM XJIOPHTA B LIeMEHTE, MaTpH-
KCe H TIMHHCTBIX BiJTkoueHusAX. [lo sTomy nokasatenuio K HamGonee THIHY-
HBIM TpayBaKKaM NpHOIHMKAITCA WIBIMHCKHE MECUaHWKH, HECKONBKO HIDKe
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Tabnuua 9

Merpoxumuyeckne ko3pduunentsr ana necuanuxos HabnuHcKoro monyoctposa (cpea-
HHE 3HAYEHHA)

K,0 [Na,0+K,0|Si0, Al, O, |Fe,0, + MgO (Fe,O,
JIutocTtparurpadudeckan FeO + MgO——
eNHHHLIA Nazo AI,O’ Al,o, Na,O, [+ —__ " |CaO |FeO
Al, O,

AcmunHas dopmaims,
JIOXKHOHNBIIHHCKAaA
CBHTa

Mepsaa Tonma 049 0,31 3,66 4,84 0,58 0,28l 9,72

Onumesas dpopmauus,
TAKETYHPCKAA CBMTA

Bropas Tommua 0,28 0,33 3,33 3,82 0,74 1,13 0,44

Tperss Tomma 0,52 0,34 4,15 4,40 1,19 @ 1,07
Opntickas cBHTA

Yerpepras Tomua 0,53 0,38 4,44 3,97 0,94 0,93 1,39

MaTas Tomua 0,70 0,32 3,84 540 0,72 1,24 0,47

lllecras Tomua 0,51 0,36 4,12 422 0,77 099 048

OmuieBad Gpopmauus 0,52 0,35 4,10 4,34 0,83 1,06 0,88
B LENIOM
Monaccosas (popmauus,

YHAJIbCKaf CBHTA
Censmad Tomua 0,30 0,44 3,86 2,96 075 098 049

WmsnuHcKan cBuTa,

HIDKHSAS NOJCBHTA !
Bocemasi—onuH- 0,38 0,29 346 4,77 0,70 0,67 1,0
HAIUATASA TONILH

HnbOMHCKAS CBHTE, 1,01 0,33 4,49 6,11 0,60 0,30 2,62

BEepPXHAA MOMICBHTA
TMaxauuHckas cBUTA 0,43 0,45 4,66 3,20 0,85 0,92 3,54
Kopdckas ceuta 0,62 0,32 5,84 5,00 249 01 =016

Monaccosas dopmauns 0,33 0,40 3,81 3,36 0,76 0,82 0,63
B LeNoM !

HmbmuHcku# paspes 0,44 0,36 3,96 3,96 0,78 0,87 0,17
B LETOM

3HaveHHe K03(hGUIMEHTa Iy KPOHOUKHX M I CHXOTI-WIHHCKHX IeCYaHHKOB,
ocobeHHO 3amagHoi yacTW ['n1aBHoro cHHKMMHOpHA CHXOTI-ANTHHA, KOTOpBIE
OTHOCATCA K THIHYHBIM apKo3aM (puc. 25).

M3 paccMOTpeHHBIX BBIlLIE COOTHOLIEHWI BMAHBI YeTKME NETpOXMMHUYECKHe
pasnMuMsA Tpex Ipymn necyaHukoB. HamGonee pesko oGocobnswrca mons pac-
NpefieleHHA (PUTYPATHBHBIX TOYEK CHXOTI-AIMHCKHMX apPKO30B OT HWIBIMHCKMX
rpayeakk. KpoHolnkue e rpayBakky 3aHHMaroT 00bIYHO MPOMEXYTQYHOE NOTI0-
JeHHEe MeXIy YKa3aHHBIMMM IpYTNIIAMH, PAacronaragch Ha JuarpaMmax, Kak
npasuno, Gmike X HIBMMHCKHM IMOPOJaM, a HMHOINA MX IOJA MOYTH COBIA-
nawor.

JleransHee OpYrUX IETPOreHHbIX 3NIEMEHTOB HM3y4anoch keneso. Kak B mec-
YaHWKaX, TAK ¥ B 4JI€BPO-aprHJUTMTAX ONpeMeNAIMCh pas3/MyHple (OPMBI €ro
HaXOox/IeHHA, 8 HMEHHO BAIIOBLIe CONEP)XaHHA M PACTBOPHMBIE (OPMbI OKHMCHO-
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Tabnuua 10
Merpoxumuteckue Korphuusentss 15 necyanuxos Kporouxoro nonyocrposa (cpen-
Hue 3HAYCHHA)

K,O0 [Na,0+K,O | Si0o, | Al,0,| Fe,0, + |MgO |Fe,0,
JIutocTpaTurpadudeckas FeO + MgO| ——
eaNHILIA Na,0| Al,O, Al,0,| Na,0 |4 __|CaO |FeO
Al O,

I'paysakkoBas popma- 0,60 0,29 4,05 544 0,57 0,41 343
ums, Gorayesckasi CBH- .
T2
AcnuiHas dopmanus, 0,54 0,29 4,19 5,33 0,44 0.67-.::2,56
YayKMUHCKAsA CBHTA 3
Onuuesas popmaunsa, 0,71 0,31 424 5,54 0.41 042 3,4
TaThAHHHCKAA CBUTA

TwoueBCcKasa CBUTA 0,87 0,32 4,07 5,89 048 0,71 1,35
®nuiepas Gopmauns 0,83 0,32 4,14 5,74 0,45 0,56 1,81
B LIEJIOM
KpoHoukuit paspe3 0,76 0,30 4,10 5,86 042 0,56 2,3
B LeJIOM

IO M 3aKMCHOT'O XeJle3a, a Takxke 0GJ0MOYHOe M IHPUTHOE xene3o0. Meromnka
onpenenenuit — no HM.Crpaxosy u 3.C.3anmanzony [93] (ra6én. 11).

Ilo BanoBomy cofepxaHuio B lenoM Ha Kamuarke xeiiesa Gonbile, YeM Ha
Cuxora-AnMHe, MpHUMepHO HA ONHY TpeTh B MecYaHWKax, Ho Tombko Ha 10%
B aJieBpO-apTHIUIMTAX, UTO BMOJIHE COOTBETCTBYET APKO30BOMY CHATMUECKOMY
COCTaBY OJHOH IPYINIbI U TpayBaKKOBOMY, deMHYeCKOMY — apyroi. OnHako
ecmy Ha CuxoTa-AmMHe BanoBoe COJEpXkaHHe jKele3a B aneBpo-aprHIUMTAX
Bhlllle, YeM B MecuaHukax, To Ha KamuaTtke oHo B 0GoMX TMIaX MopoJi OIHHAKO-
Boe. M3BecTHO, 4TO YeM 6onee MHTEHCHBHO M NPOMOIDKHTEIbHO BBIBETPHBAHHE
06/10MOYHOr0 MCXOJHOTO MaTepHalia A0 ero OT/IOKeHW#A, TeM Bolnbllie XKeje3a
TepexofuT B PACTBOP M, CIIEAOBATENbHO, He Oy/IeT OCAKIEHO B MeCYaHHKaX
[123], a pacmpenmenekHe B 3TOM Ciiy4ae NMPOMCXOOMT TAK, KaK ITO ONMCAHO
HM . CrpaxoBeiM [89, 91] mna mopckux ocagkor YepHoro, Apansckoro, Kac-
muiickoro u bapernera mopeii, rie conepxkaHus xerne3a HaxonsATcsa B 0GparHOH
3aBHCHMOCTH OT KPYMHOCTH 0BJIOMOYHOTQ MaTepuasna, T.e. OHO MeHblle B Mec-
Kax, 4eM B WJIaX: MMHMMAalbHOe KOJIHYECTBO Xese3a HaGriomaeTca B npubpex-
HpIX MeCYaHBIX OCANKdaX, MAKCHMAJIbHOE — B YIAaNNeHHbIX OT 6epera YacTax
BOJ/IOEMOB, T/I¢ OT/IaranTca BhICOKOJNCIIEPCHBIE MEeUTDI.

Ecm e npoueccsl BeBeTpUBaHHA B OfnacTy CHoca He OYeHb TiIyGOKH, Be-
POATHO, COMEPIKAHUA JKeNe3a B NecYaHbIX M IJIMHUCTBIX OCA/IKaX [OMKHBI BhIPAB-
HuBarscA. Ce1oBaTebHO, MOXHO TIPedIIoNOX|Th, YTO HabnponaeMoe B Halllem
cllyuae pacrpefie/ieHHeé BaJOBOTO jKeje3a B fape NeCYaHHK—aJieBpo-aprUiMT
006f3aHO pasIUYHON CTeleHH NepepabOTKH MepBMYHOTO MaTepuaia: GoJbliemMy
Ha CuxoTra-AnmMHe W MeHbinemy Ha Kamuatke.

10 NOATBEPHKAAETCA W CpaBHeHMEM OaHHpIX N0 Cuxora-AsmHio u Kamuatke
C MMEWIIMMHCA [0 OKpaHHHbIM MOpAm 3ananHod vacTm Tuxoro okeaHa
(Tabn. 12). B noHHBIX ocagkax ITHX COBpeMeHHbIX BOIOEMOB, HCXOJ/IHbIH Ma-
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Tabnuua 11
Pacnpepenenne topm wene3a B MeCHAHWKAX M aNeBpO-apruinuTax CHXOT>ANHHA M
Kamuarku, Bec.%

Komuyecr-| OxkucHoe | 3axucHoe | OGuwee | OGnomou- 'l'lupm'uoe
Pernos BO npo6 HOe

Chyrr 10 1,23 1,71 294 098 001
3anmanHbri 10 2,07 2,06 4,13 2,00 0,02
BocTovHbri 450 0,89 71,98 2,87 0,89 0,02
10 -1,46 2,65 4,11 217 0,03

CepepHpiit 10 1,28 0,94 2,22 1,06 0,03

12 27 2,04 3,31 1,39 0,02

Bocrounan Kamuatka 24 : ,20 2,19 4,39 1,40 0,07
25 2,16 2,27 443 1,85 0,09

IIpumeuaHne UYncourens — NMecYaHHKH, 3HAMEHATENb — 8JI€BPO-aPrWUTHT. AHAH-
TuKk JI.A.Bpxocek.

Tabnuuma 12

CpenHee conepxane xene3a B rpaHyIOMETPHYECKHX THNAX OCA/IKOB Pa3IHIHBIX BOJOE-
MOB, B Bec.% HA HATYpaNbHLIHA cyxoii ocratok (no B.®.Hruarosoii [43])

IMeckn i
Bopoem Kp;:g::u Tenurst
KpyIHbIe MenKkue
Bepuuroso mope 3,10 3,81 3,09 3,10
Oxorckoe mope 4,76 2,69 3,01 2,31
SInoHCKoe Mope 245 3,29 3,36
Tarapcku#t nponue 2,83 2,50 2,03 2,53

TepHan IS KOTOPhIX MCIBITAN CPaBHUTENbHO cnaboe BhIBETPHBaHMe, Xele30
COMEPXHUTCA B MeCKaX M INIMHAX B IpHMEPHO PaBHBIX KOJIMYeCTBax, a B bepuHro-
BOM MOpE B MeCcKax ero [1axe 3HAUMTe/IbHO Gonbiue.

OpHolf M3 BaKHBIX NMETPOXMMHYECKHX XAPAKTePHCTHK TPayBakK M apKO30B
ABJIAETCH COOTHOLUEHHE OKMCHOTO W 3aKHCHOTO xene3a. Cornacho @.Ilertumxo-
Hy [70], 6naropaps o6noMkaM BYNKAHMYECKUX IOPOM H CTEKOI, a TaKxKe obu-
JIMI0 XJIOPUTA 3aKMCHaa ¢opma mpeolajaeT Haj OKHCHOH B IpayBaKkKax, uTo
ABNIAETCA OJHUM M3 OT/IMUHTE/IbHBIX NPU3HAKOB MOCIEIHHX OT 8pKO30B, B KOTO-
PBIX TOCIIOACTBYET OKHMCHOE jesne30, 00yClIOBIeHHOe NPHCYTCTBHEM I'€MATHTA,
reTHTa, [M1ayKOHHTA.

B Hautem cnyuae 3TO MpaBWIO BRIAEPAHMBAETCA TONBKO A apko3os Cepep-
Horo Cuxor3-AnMHA, Ifle OKHMCHOE ene30 mpeobnagaer Hag 3aKHCHeIM. B oc-
TAIBHBIX MECTaX 3TO COOTHolleHWe oOparHoe. B kamuarckmx xe rpayBaKkax
COOTHOLIeHHe 0Berx opM NpUMepHO OIMHAKOBO, @ B CPEIHEM I10 MEeCYaHHKAM
H aJ1eBPO-aprWUIMTAM 3aKHCHOe *ene30 HeCKONbKO npeobnagaer.

O6ioMouHoro xesne3a B 0GOMX PErHOHAX Kak B MecYaHHKaxX, TaK U B &JIeBpo-
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apruJUIMTax Be3fie MeHbile, yem pactBopumoro B HCl, Tem He meHee ero cofep-
JKAHHE TOCTATOYHO BBICOKO. B apko3ax CuxoT3-AJMHA OHO COCTaBJISAET OKOJIO
1%. B 3anapHoit ¥ BocTouHOM ero YacTAX 3T0 MPHMEPHO TpeTh OBMIEro KOJmM-
yecTBa ene3a, a Ha ceBepe Cuxora-AymmHa (mo mamHeiM E.B Muxaiimika) —
oxono monoBuHbl. Ha Kdmuatke B rpayBakkax ero abcolilTHOE KONMYECTBO
Boneiuie 1,5%, HO MO oTHOWIeHHI K 06meMy xene3y oflioMoOYHOE Take coc-
TABIIAET OKOJIO OJTHOH TPETH.

CpaBHutenbHo Oonbuasa ponsa o6IOMOYHOTO . kenme3a B obmem Ganauce
3TOTO 3JIeMEHTa, 4 TAKXKe HEKOTOpOe yBeJlHUeHHe ero abcoNMTHOro KOJMYecTBa
B rpayBaxkkax Kamuarku oBycnoBneHs! Temy xe GaKkTopaMH, YTo ¥ 3aKOHOMeEp-
HOCTHM pachpe[le/ieHHs BaNoBOro jene3a: obuiei cnabol cTeneHsr nepepaboTky
MAaTepHHCKHX MOopof, MpH 3ToM Gomnbiied Ha CuxoT3-AnuHe ¥ MeHbILed Ha Kam-
yaTKe. ITHMH ke MPHIMHAMHU OGBACHACTCA | TO, YTO B AEBPO-apTHILIMTAX 0610
MOYHOTO ene3a Jaxe Gorblie, 4eM B IecuaHukax: Ha 3anagHom u BocTouHom
Cuxora-AnmHe — B 2 pa3a, a Ha CeBepHoM u Ha Kamuatke — Ha 25-30%.

IuputHoe xene3o Ha Cuxora-AnmuHe mubo He oGHapyxeHO, ;THBO ero HHITOX-
Ho mano — He Gonee 0,02—0,03%. Ha Kamuarke ero 3HawmitensHO Gonbiie —
0,07—0,09, HO TeM He MeHee COMEPXKAHUA OCTAIOTCA OYeHb HHIKHMM:1, YTO MOXKET
OGbACHATLCA H CBHIETENIbCTBOBATh B NOJIb3Y XOpOIIEH a3palMH CequMeHTalHOH-
HOI#i cpenbl B GacceiHax 06OMX perMoHOB.

PACTIPEJEJIEHHE MHKPO3JIEMEHTOB

CHXOT? aJMHCKHe H KaMHYaTCKHe T'€OCHHKI/IMHAJIbHbIE OCaIOvHO-BYI/IKAHOTEH-
HBle KOMIUIEKCHI PasfIHYaloTCA TAKXKE 110 KOHUEHTPALMAM ¥ XapaKTepy pacipe-
[ielleHHsi B HUX MHKpO3JIeMEHTOB, 00pa3yluMx onpefeeHHbIH reOXHMHUYECKHA
¢oH, 3HaueHHe KOTOPOTO [yif MOHMMAHUA Creln(HKH 0CaIOYHOr0 PYAOHAKON-:
nennA 06en3BecTHO M ocoberHo nomuepkusanock HM, Crpaxossim [88, 90—
92] . PeruoHanbsHbIH re0XHMHYECKHH (OH He MeHee BaXKHO YYMTHIBATH H IIPH pac-
CMOTDEHMH BONPOCOB, KACAIIIMXCHA MCTOYHWKOB BeILIECTBA, YMACTBYIOLIETO B
06pasoBaHuH MECTOPOX/IEHHH MarMaTHYecKOoro, F’HAPOTepMAJIBHOTO H JPYToro
reHesuca, a TAKXKe POJIM B 3THX IPOLECCAX BMeLUAlomiei Cpefipl, HepemKo Ipef-
CTAaBJICHHOH TEPPUIeHHBIMM OCATIOYHBIMH H OCA[0YHO-BY/IKAHOTEHHBIMH MOPO-
[aMH.

o K. Typexany u K. Begenomo [130], no oTHOINeHHI0 K Cpe/IHUM COLEpka-
HHUAM JecuaHuKH CHXOT3-ANMHA BBUIENAKTCA NOBLIIEHHBIMH 3HAYCHHAMU
Bcex 3nemenToB (1abm. 13—16, puc. 26) . OtHoweHue K KMapKy (k03dduimenT
KoHUeHTpaun — k.k.) cocraenser mia Pb 4, Zn — 4,2 Ni — 20, Co — 40, Cr —
2,2,V—-35,B— 2,1, a Sn u Cu cofepxarcsa B KOJIMYECTBAX Ha NOPAJOK BhILIe
Knapka, CxopHas KapTHHAa XapakTepHa A necuaHMkoB Kammwartku: Pb — 3,
Zn — 33,Ni—21,Co ~76,Cr—3,V—5,3,B—1,5,aSn n Cu — Ha mopsanoK
BBILIE,

CpaBHenue necuaHukos Mmemiackoro u Kposouxoro momyoctposos Kam-
YaTKH [OKa3bIBaeT, YTO BCe 37IeMEHThbI, KpoMe Oopa, comepxarca Ha Mnpmmn-
CKOM IONyOCTpOBe B OONBIMX KOMHYECTBAX, XOTA 3T4 PasHMIIA MHOIJA He
CYLIeCTBEHHa,

IpodwHpyOIMMH 37IEMEHTAMH CHXOT3-AIMHCKHX TNECYIHHKOB MBIIANTCA
37IEMEHTHI CHAJIHYECKOro nmpocdmis — OJI0BO, CBHHel, IMHK M Gop, a Kamuar-
CKkuMx — (emuyecikoro: Menp, KobaisT, XpoM, BaHauui, MHoe pacmpenenenue
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Puc. 26. PacnpeneneHne MHKpO3/IeMCHTOB B TIECYUaHHKAX  alleBpo-apruimTax Cuxors-Anu-
Ha ¥ Kamuarkn (B r/t) n xknapku no K.Typeksny u K, Benenomo [130],K. Pankama w
T.T. Caxama [126], A.Il. Bunorpanosy [21]

MHKpO3JIeMeHTOB B aneBpo-apruurax. Ha Cuxors-Anune oHM oGoraiueHsl
ceuHNOM (K.K. 1,5), ocoBerno Gopom (15,3) n B HeBONBIIONH CTENEHH LIMHKOM
(1,1) u memsio (1,1), a Ha Kamuarke Taxske BechbMa XapaKTepHbl GOp U Mefip.
Unemuackye aneppo-aprisiiurel Goraue KpOHOLUKHX [0 HMKeNo, Kobanery,
BaHaMio, HO Ge[iHee mo UMHKY M Gopy, ocrasibHble 3JIeMEHThI B NIPUMEPHO paB-
HBIX KOHuecTBax. [IpeBbilaoT KIapKoBbie COflepKaHus Mefp 1 Gop (Tabm. 13—
15, 17; puc. 26).

OrHOCHTENBHO BBICOKHE COIEPIKAHUA ITOYTH BCEX 3MEMEHTOB B MECYaHHKax
10 CPABHEHHIO CO CPEMHUMH 3HaYCHHAMY (KJIapKaMK) [UIs 9THX TIOPOJ, B H3BECT-
HOM cremenu Kaxyumeca. Camo no ceGe noHATHe 'MecyaHuK’’ ¢ TOUKH 3peHuA
BEIIECTBEHHOTO COCTaBa HACTONBKO LMPOKO H HEONpefielieHHO, YTO CpeJHHe
COZep>KaHuA uero Obl TO HM OBUIO B MECYAHMKAX TEPAIOT CMBICII, ECTIH HE YTOY-
HATb, 0 KAKHX HMEHHO MeCYaHbIX MOPO/ax MIET pevb B KaXIOM KOHKPETHOM
cnyuae. K. Typexsan u K. Bepenons nmopgyepkHpawoT, YTO KJIAPKH BBIYMCIIEHBI
HMH TONBKO [UIA MECYAHHKOB MHOTEOCHHKJIHHAJIBHBIX 30H, F/I€ B IIpouecce
IepeHoca W OCKACHMA HMeI0 MecTo riIyDokoe XMMHYECKOe pa3pylleHue,
OpUBOMBIIEEe K MONHOH XMMHYECKOH JErpajalMy NMOpOJ| M3HAYANBHBIX HCTOYU-
HUKOB TNHTaHMA. [Ipyrue mopombl, B TOM YHMClie M TpayBaKKH, XapaKTepHbIe
IUIA 3BTE€OCHHKJIMHANEH, He ObUTH yuTeHbl 3THMM aBTOpPAMH, IpHYeM 3TO BbUIO
C/leTaHo, KaK OHM YKas3plBalT, CKOpee H3-3a OTCYTCTBASA HH(OPMALMH, HeXelH
M3-32 MAJIOro MX 3HaueHus. [lo3TOMy Hallli cpaBHeHMA HOCAT OTYaCTH HOpMaITh-
HBIH XapaKTep, TaKk Kak [0 CyLIECTBY F€OCHHKJIMHANBHEIE NeCIaHNKH, 0COBeHHO
rpayBaKKH, KaK NMpaBWIO CHWIbHO 0BOrallleHHbIe IIIMHUCTBIMH KOMIOHEHTaMH,
o cmocoBHOCTH KOHLEHTPUPOBAThH T WIIM HHBIE JIEMEHTbI MpUOGIMKalTCa K
TJIMHACTBIM NOPOJAM.

CornacHo atum xe aBTopam, I'. Maunepcon [122] mokasan, uto KaHajckKue
noxkemBpHICKHE apTWUTMTHL H CJIAHIBI HU3KHX CTeneHed Metamopduama comep-
AT aKIECCOPHBIE 3JIEMEHTbI B TEX e KOJIMYECTBAX, UTO M aCCOUMMPYIOLHMECH C
HHMH TpayBaKKH, a Jdannsle . BeGepa cBHIeTenbcTBYIOT, YTO MHOTHME FpayBak-
KH COJIEPHKAT CXOXKHE ¢ TIIMHUCTBIMH MOPOJaMH KOITHYECTBA MaJIbIX 3JIEMEHTORB,
33 MCKIIIOYEHMEM, BEPOATHO, UMPKOHKA. A KOHUEHTPALMK 37IEMEHTOB HMECT
3HayeHUe M MHaMHKa cpelibl, He ucknoueHo, YyTo [IOHHBIE TEYEHHS, CIIEIbl KO-
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TOPBIX OYCHb YAaCTBI B PacCMAaTpPHUBAE€MBIX HamMH mopopax Cuxors-Anuua u Kam-
YaTKH, CIOCOGCTBOBANIM HACBIIEHUID PHPOAHBIX COPOEHTOB MAJNBIMK 3JIeMeH-
TaMH. FKCNEPHMEHTHI MOKA3amK, 4T0 06OoraeHHe OCajgKoB PYAHBIMH 3J1EMeH-
TaMH B YCJIOBMAX [IHHAMHYECKOH cOpOlMH yCHIMBAETCA B [IECATKH pa3 1o cpas-
HEHMI0 C AHAJIOTHYHBIMHU YCIIOBHSMHE B CIIOKOiHOM oGcTanoBke [7, 8].

BriGop knapkoB B HauleM ciyuae onpepensiica Tem, uro K. Typexsan u
K. Benenons BKINOYAalT B TaGiMibl M NecyaHble, ¥ [JIIMHUCTBIE TOPOJBI, YTO
JaeT BO3MOXHOCTb COIOCTaBIATh MX ApPYr ¢ ApyroM. Mmerwrtcs Taxoke omy6-
JIMKOBaHHbIE CPEHHME 3HAYEHUA [JIA OCa/OYHBIX MOPON BMECTe C MeCcYaHUKaMH
y K. Pauxama i T. Caxama [126]. Kpome 3THX cpeHHX JaHHBIX, 0OIEN3BECTHBI
knapku 1o AJL Bunorpapmosy [21], B Tom umciie ¥ VIS OCAQOYHBIX OPOJ, HO
TONTBKO I [JIMH W CIIAHIIEB, a TaKd)Ke ApYTHe, YacTHbIe, ciiydau (1abn. 16, 17).

Onoeo KOHIEHTPHPYeTCHA B NMECYaHWKAX M aNleBpO-aprijUIMTaX IO-pas’HOMY.
[Mecuanuky Be3fe oboraiieHbl OOBOM O CPABHEHHIO C KJIapKOM IPHMEpPHO
Ha TIOPAJIOK, HO 10 abCOMIOTHRIM BenMurHaMm Ha CHXOT3-AIIMHe OHU COIEp:KAaT
sroro merawia B 1,6—1,8 pasa Gonsure, uem na Kamuarke. 310, Bripoyem, BecsMa
XapaKTepHO 1A OJIOBOHOCHBIX PaOHOB, KaKOBBIM fBJigerca B nejiom [nasnbii
cuakmnopui Cuxor>Amua [45, 76, 77, 86]. B marmatnueckux nopopax co-
Hepkanus oJioBa mapganT or 3,5-3,6 B kucneix o 1,3-1,5 B cpemmux, 0,9—
1,2 — B ocuoBHbIX ¥ 0,35—0,5 — B y/IbTPaOCHOBHBIX. B HEH3BECTHOH MHHEpAIIb-
HOM ¢opMe H B KOJIMYECTBAX, HE MPEBBIILAWIIMX COThIE JOJIH NMPOLEHTA, OHH
NpUCYTCTBYIOT B 3d¢dy3uBax. PAm ydeHBIX OTHOCAT OMOBO K JTHTOQHIbHBIM
aneMeHTaM. KacCHUTEPHUT MpPOCTPAHCTBEHHO M TEHETHYECKM CBH3aH C MHTPY3HS-
MH KHCJIOrO COCTaBa, IJIaBHBIM 00pa3’oM C TpaHHTAMH W TPAHOIMOPHTAMHU, ITO
COTJIacyerc C TMPEeNoaragMbiM COCTABOM MCTOYHMKOB CHOCA — IMpEUMYILECcT-
BEHHO KMC/IBIM CyLIECTBEHHO TPAHWTHBIM 1A CHXOT3-aJIMHCKHUX TMOpon M 3¢-
(&y3MBHBIM CPE[JHUM, OCHOBHBIM, [UIA KAMYaTCKHX.

B anespo-aprwumrax CHXoT>-ANMHA CONEpKaHHEe OJI0OBA IO CPAaBHEHHID C
MecYaHHKaMHK 3HaunTeabHo HiDke. OHO Takxke HH3KO H OTHOCHTENIBHO KIJIapKOB
K. Typexsna u K. Bepenons: ua Cuxora-Amane — k.k. 0,66, a na Kamuarke —
0,51-0,53; B cpasHenmn ¢ knapkamu K. Pankama u T, Caxama M maHHbIMH
TFomemuvupra [120, 126] k.k. onyckaercs coorsercteento go 0,1 mo 0,07—
0,13. OpHak 0 HEKOTOPbIe aBTOPbI NPUBOAAT LMD pbl, OiH3KHe k HaumMm: k.k. pa-
BeH coorsercTBenno 1,0u 0,77-0,8 [125].
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TaGnuuoa 13

CpepHne cOAePRANNA MUKPO3IEMEHTOB B NopoAax nasHoro cHHKIMHOPHA CHxOTI-ANHHA, IfT

Komu-
Tums! nopon SOCTRG Sn Pb Zn B Cu Ni Co Cr '
obpa3-
uos
1 2 3 4 5 6 o 8 9 10 11
1 3anagnas sacte
Acnudnas gopmayur, TAYXUHCKAR U KAKONEECKAR CEUTbL
1L 31 2-9 3-60 17-110 4-63 740 15-51 5-25 6-270 26-120
2,7 22 44 22 19 24 8 60 60
A, 51 1-10 3-32 31-160 15-120 9-200 18-46 2-14 16—-120 27-160
24 15 109 S T 31 24 6 43 80
1 Qauwoudnas Gopmayun, yKTypcKas céura, PauioudHas roaua
IL. 33 1-44 6—49 9-180 6-150 3-54 13-73 4-23  19-300 21-410
6,9 28 58 26 15 30 9 91 89
A, 15 2=1 4-60 89-215 14-160 5-59 14-60 3-16 39-170 39-210
3 28 152 100 29 34 8 84 136
IMecuanuxosas Tonwa
IL 57 1-96 4-140 23-1700 11-190 3-65 6-62 3-23 13-220 24470
9 32 133 50 17 27 9 66 111
A, 48 2-12 4-37 10—400 39-240 7-46 10-68 3-17 19-250 56-690
4,7 21 189 127 22 33 9 81 259
@auwoudnas GopmMayun 8 yeaom
1. 90 1-96 4-140 9-1700 6-190 3-65 6-73 3-23 13-300 21-470
82 30 v 105 41 16 28 9 75 103
A, 43 2-12 4-60 10-400 14-240 5-59 10-68 3-17 19-250 39-690
" % astagss ! 176 118 24 33 9 82 216



IL. u3 ocHOBaHHA
pHTMa

I1. 13 cepenuHEI
pHTMa

IL. u3 BepxHe#h
YACTH PHTMaA

CpepHee no
d necyaHHKamM

129

94

48

36

14

20

19

20

59

Monaccoeas opMayun, AYaKuUHCKan ceura

2-28 1645 66—470 37-180 4-24 21-68 6—17 49-220 150-580
8,8 33 275 110 12 38 12 100 310
3anadHan 4acTe & yeaom
1-96 3-140 9-1700 4-190 3-65 6-73 4-25 6-270 21-580
6,9 29 101 41 17 28 9 73 105
1-12 3-60 10-400 14-240 5-200 1068 2-17 16250 27-690
3.2 19 140 82 28 28 7 61 142
BOCTOYHARA JACTE
QPauuesas GopMayus, yKTypexas ceura
Iepsas Tomua necyaroro ¢nmiua
2-29 15-40 11-120 58-158 7-120 26—96 5-20 44-180 21-68
35 24 - 43 99 24 54 9 93 46
2-10 27-96 29-160 110-330 26-160 37-150 3-25 62-150 38-140
4,5 45 86 219 70 72 11 99 76
Bropasa Tomua necyakoro ¢mia
2-4 7-26 25-89 38-108 13-48 33-63 7-20 33-93 4468
3 18 64 76 27 45 15 66 53
2-5 16—-36 68-170 58-185 34-160 25-50 6-117 50-115 64-116
3.5 28- 108 112 78 40 I § 82 86
Tommua necyaHo-TIHHUCTOTO drHina
3-12 33-51 25-110 140-320 49-73 50-120 6—23 83-160 17-100
6,1 38 58 197 64 1 14 113 46
2-6 13-41 5-37 4-2320 15-68 30-85 6-16 63-160 666
3.8 26 19 43 20 41 20 63 56
2-8 12-140 7-110 55-160 17-120 35-120 7-17 48-150 16—80
4,8 32 33 104 37 62 12 93 36
1-69 12-140 5-110 40=-320 6-120 30-120 6-18 36-150 6-80
44 29 23 L 30 52 15 73 39
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TaGnuua 13 (oxondanue)

1 2 3 4 5 6 7 8 9 10 11

A. M3 HWKHeR 20 3-12 33-51 25-110 140-320 49-73 50-120 6-—-23 83-160 17-100

YacTH pUTMa 6,1 38 58 197 64 71 14 113 46

A, M3 BepxHeh 20 3-8 23-59 21-150 170-320 42-130 40-110 5-24 63-140 16150

YacTH PHTMAa 5 38 77 234 85 71 14 104 55

Cpentee 40 3-12 23-59 21-150 140-320 42-130 40-120 5-24 63-160 16-150
5.9 38 67 215 72 )i | 14 109 50

Tperss Tonma mecyanoro hruula

1N 24 2-8 6—-60 18-130 28-420 5-91 18-73 5-44 18—-170 17-76
4,2 34 38 168 27 46 24 85 34

A, 21 2-8 7-176 26—120 43-540 13-140 17-83 5-34 30-150 33-100
4,6 36 90 250 63 51 19 81 62

Tonuwia rpy GoKnacTiueckoro dumiua

IL 9 2-5 12-36 46-140 15-425 8§-72 15-88 5-12 13-127 28100
3.3 23 80 188 35 46 7 s 59

A, 8 2-5 13-36 73-120 28-425 10-72 22-78 4-12 42-117 27-150
2,7 24 90 210 -37 50 6 83 55

A Qauweaan PopMAyUR U 80CTOYHAR YACTb 8 HEAOM

I 148 1-69 6—140 5-140 25-425 5-120 15-120 5-44 13-180 6-100
4 27 38 104 28 51 14 81 42

A, 119 2-12 7-96 21-170 28-540 10-160 17-150 3-25 30-160 16150
4,6 38 83 210 68 62 13 96 64 .4

I'naenstil CUNKAUHOPUNL 6 YeaoM

II. 277 1-96 3-140 5-1700 4-425 3-120 6-120 4-44 6-270 6-—-580
53 28 67 75 28 40 12 71 71

A, 213 1-12 3-96 10-400 14-540 5-200 10-150 2-25 16-250 16—690
4 30 108 153 50 47 10 80 98

MMpumMmewaHune,

I1, — necuaHHKK, A. — aNeBPO-apTHILIIHTHI,
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TaGnuua 14

CpeanMe COAEPKAHUA MUKDPOINEMEHTOB B Mopoaax HaenmuHcKOro nonyocrposa, 1T

Tunst Kosuuecr- Sn Pb Zn B Cu Ni Co GE v
noposa Bo 06pa3-
- noe .
1 2 3 4 ] 6 7 9 8 9 10 11

Acnuonan ¢Op.ﬂﬂullﬂ. JAONKHOUABNUKHCKAR CEUTA, NeP8aAs Toala

IL 7§ 3-6 14-22 33-110 62-140 80-130 34-63 23-46 63-100 76-120
» 19 68 93 96 46 34 17 90

A, 21 3=11 14-32 69-170 38-230 55-170 29-63 19-50 6288 63-140

6 24 T 124 147 111 49 35 72 106
Qauwesan Gopmayusl, TAKETYUPCKAA CEUTA, 8TOPAR TOALA

IL. 4 3-5 11-22 50-130 21-130 91-120 4448 29-58 62-96 96120
3,5 13 80 61 113 46 38 76 109

A, 4 2=5 8-25 32-130 27-130 66—96 3648 2948 51-130 83-130
3.5 14 87 T 88 41 32 87 96

Tperba Tomua

. 36 1=6 4-32 12-140 20-170 58-130 29-100 9-36 42-170 20-120
3.3 10 42 46 19 47 22 118 71

A. 32 2-20 4-42 15-160 39-170 63180 34-100 10-36 62150 21-140
T.X 19 81 102 123 68 22 93 79

OpuilcKas c8uTa, YeTEEPTAs U WECTAR TOAWU

IE 35 2-8 4-23 27-110 17-98 41-140 28-71 12-44 63-250 59-160
<R 10 47 34 93 49 28 194 102-

A, 33 34 2-42 55-160 43-130 43-170 27-85 16130 44-140 76—120
3,8 19 91 92 128 58 27 87 105
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Ta6nuua 14 (npomomkeHue)

1 2 3 4 5 6 7 8 9 10 11
Iaras Tomua
I 16 2-8- 3-23 12-180 15-80 43-170 20-89 1449 53-300 44-170
4,1 11 53 40 87 44 27 117 96
A : 17 ] 3-13 11-34 80-150 72-180 80-210 3085 19-27 46-130 63-130
11; 26 105 115 137 60 23 89 117
Qauwesan HOPMAYUR & Yeaom
I 91 1-8 3-32 12-180 15-170 41-170 20-100 9-58 42-300 20-170
34 10 48 41 63 47 26 145 89
A 86 2-20 2-42 15-160 27-180 43-210 27-100 10-130 44-150 21-140
6,5 20 90 100 126 61 24 90 97
Opuiickan ceura, yeraepras u WecTas ToAu4u
I 35 2-8 4-23 27-110 17-98 41140 28-71 1244 63-250 59-160
i1 10 47 34 93 49 28 194 102
A 33 34 2-42 55-160 43-130 43-170 27-85 16-130 44-140 76120
,8 19 91 92 128 58 27 87 105
IaTas Tomua
I 16 2-8 3-23 12-180 15-80 43-170 20-89 14-49 53-300 44-170
i 11 53 40 87 44 & 117 96
A, 17 3-13 11-34 80-150 72-180 80-210 30-85 19-27 46-180 63-130
11.5 26 105 115 137 60 23 8_9 117
Qauwesan opmayus 8 yeaom !
I 91 1-8 3-32 12-180 15-170 41-170 20-100 9-58 42-300 20-170
34 10 48 41 63 47 26 145 89
A 86 2-20 2-42 15-160 27-180 43-210 27-100 10-130 44-150 21-140
6,5 20 90 100 126 61 24 90 97
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Mounaccoean gopmayus, YHAAbCKaA CEUTA, CEOBMAR TOAWA

B b 4-30 12-83 8-130 17-150 20-100 10-31 . 30-350 43-170
3.3 10 37 25 83 56 21 145 100
1-5 644 18-83 _0-65 15-130 23-130 9-32 18-170 38-170
2,7 18 44 25 79 55 18 q7 91

Habnunckas ceuta, HUXHAR NOOCEUTAE, 80COMAR—OOURKAOUATAR TOAUU

3=5 8-26 28-180 20-150 58-170 9-66 12-43 22-110 81-150
3,5 17 64 50 124 40 29 44 121

g=3 1646 74-200 63-120 120-180 42-66 18-32 10-150 98-160
3.7 23 119 94 138 56 25 83 131

Havnuncias ceura, 8epXHAR NoOCeuTa

2 9 71 22 45 3l 16 63 170

2-17 6-150 31-210 28-130 16—63 18-51 5-15 33-86 71-420
3,7 36 142 86 36 43 9 43 270

Maxauunckan ceura

2-8 8-36 62-220 15-47 16-85 8-110 4-42 4-650 78-380

2 16 110 26 16 38 12 54 210
Kopdickaa ceura

1-4 4-28 48-130 11-49 14-70 10-63 5-24 21-140 43-430
2,1 12 62 22 28 34 15 67 174
2-6 J-33 140 35-50 26-50 19-55 5-46 35-120 110-420
3,9 20 41 39 46 16 76 300

Monaccoaasn popmayus 6 yeaom

1-9 4-36 12-220 8§-150 14-170 8—-110 4-43 4-650 43-430
2.7 13 59 35 66 44 21 103 167
=17 6-150 18-210 10-130 15-180 18-130 5-46 18-170 38-420
3:3 24 87 57 74 51 15 68 145



Ta6nuua 14 (oxoHuaHHE)

1 2 3 + 5 6 7 8 9 10 11
HabnuHcKull paspes 8 yeaom
I1. 172 1-9 3-36 12-220 8-170 14-170 8-110 4-58 4-650 20-430
3,2 12 53 41 66 46 24 124 123
A. 151 1-20 2-150 15-210 10-230 15-210 18-130 5-130 18-170 21-420
5,5 22 94 94 109 56 23 81 112
MpumeuaHHue. [1. — neCHaHHKH, A. — ameBpo-aprH/UTHTSI.
Ta6numa 15
CpeaHue COAEPHARNA MUKPOIEMEHTOB B NOpoaax KpoHOUKoro noyocrposa, r/t
::::L l:o 0' ﬁpac::. Sn Pb Zn B Cu Ni Co Cr v
uon >
I'paysaxkoeas gopmayun, GozauescKan ceuta
T 11 2—-4 9-17 20-65 27-47 36-91 24-60 21-38 46-150 50-110
2,8 12 40 39 67 47 29 88 83
A, 1 2 11 78 50 71 37 23 48 71
Acnudnas opmayus, YIXMURCKAR ceuTa
In 5 2-3 6—-15 27-60 26-59 34-80 41-73 15-32 40-130 83-110
2,2 12 45 45 63 52 23 90 94
A 10 1-5 4-17 40-85 20-85 27-85 15-59 5-63 25-110 28-120
2,5 11 55 64 61 36 18 57 81
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A. 65

Siac e T
Qauwesan opMayus, TATbAHUHCKAR CEUTA
-3 6-17 13-63 44-74 46-80 2658 9-30 66-120 76-100
2 11 42 59 62 49 23 101 88
A, 13 2-12 6-23 29-110 24-140 15-88 7=55 2-20 3689 27-150
3.1 10 65 92 50 34 12 52 99 .
1T, 60 1-8 7-23 30-98 36-100 14-140 6—60 8-35 32-110 58-130
33 12 58 75 60 36 20, 79 92
A. 41 2-10 7-18 29-120 58-130 26-100 19-55 9-27 23-89 68-140
3,3 10 72 94 64 34 15 58 89
Qauwesan GopmMayua & yeaom
II. 71 1-8 6-23 13-98 36-100 46-140 6—60 8-35 32-120 58-130
)1 12 56 72 60 38 20 82 91
12 6-23 29-120 24-140 15-100 7-55 2-21 23-89 27-150
i 10 70 93 61 34 14 56 91
Kponouxuii pazpes 6 yeaom
1-8 6-23 1-98 26-100 14-140 6-73 8-38 32-150 50-130
3 12 53 67 62 40 22 83 90
1-12 4-23 29-120 20-140 15-100 71-59 2-63 23-110 27-150
3,1 10 68 89 60 34 15 56 89

Mpumeuanue. [1. — necuaHHKH, A, — aNeBPO-APTHIUIHTHI,




TaGnuua 16
Pactpegenenue cpefHMX cOAEepPMaHKA MasbIX 3TEMEHTOB B necyaHHKax CHXOTI-ANuHA W
KaMyaTKH M MX CpaBHEHHE C KJapKaMH MO PA3IM9HbIM ABTOPaM, I/T

4 5 6
1 2 3
A B B A B B A B B -
nx
Sn 10 = 5,3 10 = 3 10 - 32 10 -
Pb 7 20 28 B 14 12 3 06 12 3 0,6
Zn 16 20 67 4.2 3353 8.3 2605453 3.3 26
B 35 20 75 T udid 61 19 33 41 152 +2
nx
Cu 10+ - 28 10 - 62 10 - 66 10 -
Ni 2 5 40 20 8 40 20 8 46 23 9,2
Co 0,3 0 12 40 ? 22 13 ? 24 80 ?
Cr 33 134 n 2.2 (106 B3 24 06 124 35 09
v 20 20 71 3,5 35 B0 45 45 123 6l - 61

Npumeuanue. ] — anement; knapku: 2 — o K. Typexsany u K. Begenomo [130];
3 — no K, Paukama u T, Caxama [126]; 4 — Cuxor3-AnuHb; 5 — KpoHoukui nonyocrpos;
6 — MnbnusHckuil nonyocTpoB; A — abcomoTHbIE cofepXanusa, B, B — knapku KoHueHTpa-
waii: B — no K. Typexany u K. Benpenonwo; B — no K. Paukama u T. Caxama.

IloHwkeHHbIE IO CPaBHEHHIO C NMECYaHMKAMM M KJIAPKaMH COfIEPIKaHUA 0J10Ba
B aneBpo-apriumTaX CHXoT3-AnmuHA OBbACHAKTCA TEM, YTO OJIOBO, TJIABHBIM
obpasom 06110MOUHOE, H ero Haubosiee TOHKO H3MeTbYeHHBIE YACTHILbI KOHIIEHT-
PHUDYIOTCA He B INIMHHCTBIX OCafgKax, a NPEeMMYLIECTBEHHO B aJIeBPHTOBOM
(pakiMK 3epPHUCTBIX NOPOJ, Ile OHO ONpeNeIeHO B KOJHYECTBAaX, Ha NMOPATNOK
npeBpiLAOIWMX Knapk [5, 44, 53, 57, 58]. 910 ocofeHHO XOpOLIO BHOHO Ha

TaGbnguua 17

Pacnpepenenue cpeiHUX COAepaHMil MAbIX 3NMEMEHTOB B IIMHHCTBIX MOopoaax Cuxora-
Anuna ¥ KaM9aTKH U HX CpaBHEHHE C KNapKaMH MO pa3nHIHbpIM aBTOpaM, r/t

5
1 2 3 4

A B B r
Sn 6 40 3 4 0,7 0,1 1,3
Pb 20 20 20 30 1,5 1.5 1.5
Zn 95 600 80 108 1,1 0,2 1.3
B 10 310 100 153 15,3 0,5 1,5
Cu 45 192 57 50 1,1 0,3 0,9
Ni 68 24 95 47 0,7 1,9 0,5
Co 19 8 20 10 0,5 1,2 0,5
Cr 90 450 100 80 0,9 0,2 0,8
b § 130 120 130 98 0,7 0,8 0,7

NMpumeuwanmne. | - asement; knapku: 2 — no K. Typexany u K. Begenomo [130];
7 — no K. Panxama u T. Caxama [126); 4 — no A.IL Busorpamosy [21]); 5 — Cuxora-
Anunb; 6—7 — KamuaTtka; 6 — Kpornouxuit nonyocTpos; 7 — HMnbNUHCKHA NOJNYOCTPOS;
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rpaduKe pacnpefeneHna 0JoBa B MIEMEHTAPHBIX PHTMAX [AIbHEr OPCKOTo diiu-
na Bocrounoro Cuxora-Amuus (puc. 27) .

B BepxHeTpHacoBbiX orTnoxenusx Komcomonsckoro paiiona [27] osno-
BO COCTaBJIAET B cpedHeM (B r/T): B mecuaHHKax — 17, aiesponurax — 16,
TJIMHUCYBIX cnaHmax — 12, a B opckux — 12 B necyanukax ¥ 15 B aneBponurax,
T, €, ero B 2—3 pa3za Gosnbllle, yeM B coOTBeTCTBYIonmX nopogax Hmoro Cuxo-
T3-AnmvHA. 310 NMOMTBEPXK/JaeT MHEHHe, UTO OJIOBO BCTpeyaercss B OOMBILIMHCTEE
MHHepaIbHbIX 06pa30oBaHHH JAHHOTO paiOHa, OIHOBO3PACTHBIX C KOHLEHTpALMS-
MH 3TOTrO 271emeHTa [86].

Cauney, TaK e KaK M OJIOBO, JEMEHT, XaPAKTEPHbIN [UIA CHAIMYECKOH 3eM-
Hoit Kopel [23, 79, 124]. Ero 3HaumTeNsHO GONblie B TPaHUTOMIAX, YeM B OC-
HOBHBIX MarMaTHYeCKHX MOpOJIax.

BripeTpuBaHyue MeTaMOP(HUYECKHX M KHCIOBIX MAarMaTHYeCKHX NOPOL Npo-
AyUMpyeT CHiofly M ITOJieBble WINAThl, B COCTaB KOTOPHIX CBUHEL BXOOHT KaK
Manblii neMeHT, CBHHEL Tak)Ke MOXET TPaHCIOPTHPOBATHCA B OCAIOUHBIE
BaccefiHbl TIMHUCTHIMM MHHepanaMH M OKHCIIaMM xene3a B abGcopbupoBaHHOM
COCTOSIHMM, JTHM, NO-BHAMMOMY, OOBACHAKTCA CPABHMTE/IEHO BBICOKHE COHep-
JKAHHUA €ro B CHXOT3-aNMHCKHX mopopax (KA. B mecuaHmkax coctaBnser 4, B
aneBpo-aprwinurax — 1,5) u, HaobopoT, HU3KHE — B KaMYaTCKHuX (K.k. B mecua-
HHKax — 3, a B anespo-aprwumrax — 0,5—11). Cnegyer ynmoMsHyTh, YTO Ha
CuxoTr> AJlMHEe HAalW MCCIeoBaHWA NPOBOMWINCH B JlanbHeropckom paiioHe,
6oraToM NOIMMETAIUTHYECKHMH MECTOPOXKIEHUSMHU,

Ilo noBopy cmocofa TPAHCTIOPTHPOBKH M HAKOIUIEHHSA CBHHIA B OCAJOUHBIX
NOpOJax He CyLIECTBYET IMHOrO MHEHHA. BepoATHO, OH MOXKET HaKaIUIMBaThCA
KaK BCJIE[ICTBHE MEPEOTIOKEeHNA, TAK H MOCTCEIMMEHTAHOHHBIMH IIPOLECCAMH.
YBepeHHO MOXHO JMIUb YTBEPIKIATh, YTO OBGOTALEHHI0 OCA/IOYHBIX, H B 4acT-
HOCTH IJIMHHCTBIX, MOPOJ CBMHLOM BecbMa ONaronpuATCTBYET OpraHHYecKoe
BELECTBO, B INpPHCYTCTBHM KOTOPOTO 0OpasylIcs CyIbpUIHBIE COSHMHEHUA
3TOr0 MeTalNa, HO B KBAPUEBBIX MecKaX M MeCU4HMKAaX ero KOJHYECTBO HMWY-
TOXHO.

6 7

X B B r A B B r

3,1 0,5 0,07 1,0 55 0,9 0,1 18
10 0,5 0,5 0,5 22 1,1 1 L1
68 0,7 0,1 0.8 94 0.9 0,1 1,2
89 8,9 0,3 09 94 9.4 0,3 09
60 1,3 0,3 1,05 109 24 0,6 19
34 0,5 1,4 0,3 56 0,8 2,33 0,6
15 0,8 1,9 0,7 23 1.2 2,9 10
56 0,6 0,1 0,6 81 09 0,2 0,8
89 0,6 0,7 0,86 112 09 0,9 0.8

A — abGcomorHbie comepxanuf; B—I' — Knapky KoHuewrpaumii; B — mo K. Typexsny u
K. Begenomio; B — no K. Pancama n T. Caxama; I' — no A.Il, Burorpagosy.

85



:
x St
5
B

TREMEH T
W2
N Gromarrivad

N
]
-

nnnn

BE B WY

Puc. 27. PacnipenienieHue olioBa B 3NieMeHTapHOM pHTMe HukHemelosoro ¢umiua Cuxors-
Amuns no Tanam nopon (T/1)

I, IT — anementsl putMa; I—3 necyaHuk: I — ¢ rpaflAlMOHHONA CJIOHCTOCTHIO, 2 — FOpPH-
30HTATBHO-CIIOMCTBIH, 3 — KOCOCTOMCTBIH CO CTeaMM OTION3aHUA; 4 — aleBpO-apruJUIUT;
5 — aprunnnt, KpuBbie 10 NATH PUTMAM.

Hunx B OTIMUME OT OJIOBA M CBMHIA COMEPXKHTCA B KHMCIIBIX W3BEPIKEHHBIX
NOpOJaX B CPaBHMTENBHO MalbIX KOJHYeCTBaXx — B rpamutompax 30—40 r/t,
a B rab66pompmax u Gazambrax — 80—120 r/t. Ilosromy oBorauieHne IMHKOM
cuxoT>aMHcKuX nopop, (k.k. s necyaHuKoB — 4,2, V1A aeBpo-apriUIHTOB —
1,1) mo cpaBHeHMio ¢ KamuaTckuMmu (cootBerctBeHHo 3,3—2,6 u 0,71-0,55)
HEBO3MOXHO OOBACHWT MCXOA M3 MpEINOaraéMoro CocTaBa MATepPHHCKHX
NIOpOJI.

Tak e Kak M CBHHeL, IMHK, OCBODOOXIafAch W3 MarMaTHYeCKHX IOpOI B
BH/IE PacTBOPOB, afcOpOHpyeTcs IIIMHUCTBIMH MHHEPaJaMH, OKHCIIAMHA H Opra
HMYECKHM BeILECTBOM, 4YacTo 0Opa3ys cynbduiabl, KOTOpble OOBMHO TOHKO
paccesiHbl B OCagKax.

Meou B ocapounsix nopopax Cuxor3s- Anuss u KaMyaTku cpaBHHTENBHO Mallo,
B rymmmcreix noponax Cuxora-Anuns k.k. = 1,1, sa KpoHoukom nomyoctpose —
1,3, a sa Wnpmanckom — 2,2. o cpaBHenmio ke ¢ kmapkamu K. Pankama u
T. Caxama (192) k.k. 3HauMTeNIbHO HWDKe eOMHMIBI, UTO KacaeTcs MeCUaHHKOB,
TO B HHX Me[H Ha mopsafok Goneiue kinapka K. Typexsana u K. Bepenons, npu-
uyem Ha Kamuatke ee mpumepHo B fBa pasa Oombine, yem Ha CHxoT3-AnHHe,

Tlo mpyruM gauubiM [124], cHXOT3-aMHCKME TIECYAHHKH 110 COEPKAHUIO Me-
M COOTBETCTBYHT apKO30BBIM, 2 KaMyaTCKHe Goraye MX IpHMepHO B TPH pasa.
910 0oOBACHAETCA, BEPOATHO, TeM, UT0 MArmMaTHYeCKHMe MOpOMbl OCHOBHOTO
cocraBa (mpeamonaraemernii McTouHMK cHoca Ha Kamuartke) comepxat 140—
150 r/T Menu, B TO BpeMs KaK B KHCIBIX H CpefHMX (MaTepHHCKHE IOPOJILI Ha
Cuxots-AymHe) storo meramia He 6omee 30—35 r/1. Kpome Me[y, BHIHECEHHOI,
KaK TIPENIONaraeTcs BhIlIe, M3 BCETO KOMIUIEKCA MATEPHHCKMX MOPOJ, COfep-
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JKALIMX KJ/IApKOBbIC W/IH IIOBBILIEHHbIE COMEPXaHHMA MeETa)Uld, BO3MOXHO ee

HAKOIUIEHHEe B CBA3M C BYJIKAHWYECKOH [EATENIBHOCTbIO, KAK Ha3eMHOM, TaK H
nomsofnoi  [71]. TMocnepuuii daktop Mrpan BechkMa CyIIECTBEHHYH) pomh B
npoueccax jimtorexdesa Bocrounon Kamuarku.

Menp TpaHCnOpPTHpyeTCs peKamM OOJbIlIeH YacThlo B BHJIe B3BECH M JIHIIb
yacTHUHO B BHfe pactBopoR [71, 72, 91, 92], noaromy mexily aGCcoIIOTHBIME
COMIEP)KAHWAMM Me[IH B MecYaHWKax M aneBpo-aprwmiuTax KamuaTku pa3HMIbI
HeT, a Ha CHX0T3-ANMHe aNeBpo-apTHLTHTHI IPAMEPHO B IBa pa3a Oorave Mefpio,
YeM TECUaHMKH.

Peaxne pasnuuuA KOHUEHTPAUMH HuUKenA OBHADPYXCHBAIOTCA MO CPABHEHHIO
€ KJIApKaMH B NECYaHUKAX W aJieBpO-apr WIUTHTAX.

B mecuanHkax ero copepxanus mpebinaiot kiapk K. TypexsHa n K. Bene
IO/ MPUMEPHO B [IBA [A3a, B TO BpeMA KaK [UIA aJleBpO-aprWUIHTOB K0dddu-
LMEHT KOHUEHTpammu coctaBnsier Ha Cuxora-Amune 0,7, Ha KpoHouxom nomy-
ocrpoBe — 0,5 u Ha Wmpmimckom — 0,8, a no AIl. BunorpanoBy — cooTBercT-
Berno 0,5; 0,3 u 0,6. B npepenax ofiHOro THNa NOPOJ, HUKeNIA HAa BCEX Tpex
YUAaCTKAX COJIEPIKHICA NMPHMEPHO OJMHAKOBO; HECKOIBKO MEHbILIE Er0 COlep-
KaHHe B aleBpo-aprwumHrax KpoHouxoro momyocrposa (BO3MOXHO, 3TO 0Byc-
JIOBJIEHO MX [HATOMOBBIM KPEMHHMCTHIM cocTaBoM). OIHAKO B IEJOM B Tiecua
HHKaX OH HAMHOrO BbIllle KJIapKa, a B aJIeBpO-aprwUIHTax, Hao6opoT, 3HauH-
TeJIbHO HIDKe.

H3BecTHO, YTO B MeCKaxX M IeCcUaHHKaX KOJHYeCTBO HHKEJIA He3HaUHTEIJIbHOE,
¥ OH DGojblIel YaCThI0 BXOOMT B COCTaB MarHeTWTa M Xpomura [120, 124].
OGBMHO 3TO MPOAYKTHI paspyLUeHHWs OCHOBHbIX MAarMaTHYeCKHX IOpOM, B KO-
TOphIX HuKensA comepxkutca 100—500 r/t (B rpaHuTax H PHONMTaX — BCETO
5-20 r/1). B Hamem ciiyyae aHaJIM3 COCTABa TAXENON (PAKIMH He MO3BOJIAET
BBIACHMTH IPMYMHY TAKOrO paclpefelleHHsA, TaK KaK XPOMHT BO BCeX CIyua
AX MPHCYICTBYET B OYeHb MAJBIX KoONHuecTBaX. TO e MOXKHO cKasamh M O
MarHeTHTe, KOTOpBIH BCTpeYaeTCA TONBKO B BHE CI€[IOB, H Tonbko Ha Kpo-
HOIIKOM TIOJIyOCTPOBE B MeCYaHMKaX OH CIIaraeT MOYTH BCIO MarHMTHYH (pak-
umio. BMecTe C TeM B 3THX NMOpopax He HabJIo[aeTcA NOBBIIEHHBIX MO CpaBHe
HHI0 C JIPyTHMH TeCYaHMKaMH KonuuecTB Hukens. Takum obpa3om, KoOHIeEH-
TpalMH HHKENA HeNMoCPEICTBEHHO He CBA3aHbI C ODIOMOUYHOM 4acThio IOPOL H,
ClIeOBATENIbHO, ¢ HCTOYHHKOM ITHTaHHA.

Kofansr, X014 M PONCTBEHHBIN HHKENI0 3JIeMEHT, ¢ HaubOojee APKO BHIpE
JKEHHbIMH CHIEPOMWIBHBIMH M XambKOQWIBHBIMH CBOHCTBAMH BelleT cebA
B paccCMaTpHBAeMbIX OTIOXEHHAX HHaue. B mecuaHuWkax ero ColepaHHA OT
Cuxora-Anmuua K WIBIHHCKOMY TOJNYOCTPOBY OTYETIMBO BO3pPAacTalT, M B
IIEIOM OHM 3HAYMTEIBHO MpeBbIIalT Knapku. KoabdHiumeHT KoHUEHTpaunuu
coorserctBenHo 40, 73 u 80! B pmmmucTeIX nopopax kobanbra, HaoBopor,
MeHbIIIe WIH OH He3HaYMTeIbHO MpEeBbILIAeT KJapK, HO TaK e, KaK H B Iecua-
HHMKaX, ero cofepxanue or Cuxors-Anuna k Kamuatke ymenwuuBaerca: k.k.
cocrapnser 0,5,0,8 u 1,3,

Takue peskne KoneOGaHHA B KOHUEHTPAUMM KOOAIbTa Kak MexIly THIAMH
NOpOA, TAK W MEeKOY PerHoHaMH BIIOJIHE Y[OBJIETBOPHTENBHO OOBACHATCA
XapaKTepoM HCTOYHHKOB CHOCA.

Xpom nonamaer B OCafouHble TOPOABI ABYyMA myTamH. OcHoBHas macca
ero ocakfaerca B BHAe B3BeCH ODJOMOYHBIX HEPACTBOPHMMBIX XPOMIIIHHE-
NUIOB (XpOMHTA), W B 3TOM Cllydae OH KOHUEHTPHpYeTcd B 3epHHCTBIX IO-
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ponax — necuaHuKax u aneBponurax. [Ipu 31oM, Kak nonaraer B. Tompaumvunr
[120] , yem meHbllie paamep 3epeH, Tem OOJNbLIE KONHIECTBO XpOMa. X pOMIIITH-
HelWbl — XapaKTepHble MHHEpa/ibl OCHOBHBIX, M B YACTHOCTH raGGpoMIHEIX,
MOpOM, ¥ MX KOJIMYECTBO MaaeT OT yNbTPAOCHOBHBIX K KMCIBIM, HO B JiH06om
cilydae NPHHATO CYHTATh WX MHHEpAnaMH NMOYTH MCKITIOMHTENBHO . MarMaTuye-
CKOT0 MPOHCXOXMIEHHA, 2 MPHCYTCTBHE XpoMa ABJIAETCA HHOWKaTOpoMm Gnu3o-
cTH BOraTeIX MarHHeM MarMaTHIeCKHX MOpoI.

B mecuanmMkax copmepxaHMe Xpoma Bcerga Bhie knapkosoro. Or Cuxors-
Anuna k Kamuatke K03QHIMEHT KOHUEHTPAlUHH YBEIHYHBAETCA H paBeH 2,2,
2,4, 3,5. OmHako cofiepxaHue XpOMA He COrJIaCYeTcs ¢ KOJIHUeCTBOM XPOMHTa
B TSKeNOH (pakiMM 3THX NOpod. B kamMuatckux MecuaHHKax XpOMMT BCTpe
YaeTcH PABHOMEPHO, HO B KOJIMYECTBAX OT CiefloB 10 1%, peaxo pocturas 4%,
a Ha CuxoT3-ANMHe OH OTCYTCTBYET WIM BCTPEYaeTCH B BHIE PelKHX 3HAKOB,
M TONBKO B JBYX 0Opa3suax ero KONHYecTBO MpeBbiluaer 2%. Mexny TeM B oo
HOBHBIX MarMaTHYeCKHX IIOpOfax OH cocTaBnfAeT 1A raGoponnoB M yneTpa-
OCHOBHBIX MeHee 5%, a B TPaHUTOMIAX MMPaK THYECKH OTCYTCTBYET.

Jlpyroii MCTOUHHK XpOMa B OCalkaX — 3T0 (eMHYeCKHe KOMIIOHEHTBI Ma
TePHHCKHX IMOpOJ, TaKHe, KaK NMMPOKceHbI, aMpuO0Ibl H GHOTHT, BRICBOGOX-
JarNIMe 3TOT 3[EMEHT B NpOllecCe BhIBeTPHBaHMA, B nanbHel1lieM OH KOHIIEHT-
pHpyeTcs B TIMHHCTOH COCTaBNANIIEH NMOpPOX — KaolHHWTe M MOHTMOPHI-
nonure [73]. BoamoxHo, 370 ¥ GbIN0O rnaBHBIM (akTOpOM OGOralieHHs Xpo-
MOM KaMYaTCKHX MOPO/ 10 CPaBHEHHIO ¢ (MXOT3-AJTMHCKUMH,

Cynsa mo knapkaM, XpoM CKJIOHEH HAKAIUTMBATHCA BOIblle B ITIMHAX , Hexe-
JIM B MECYaHWKAX, OMTHAKO B HAllleM Clyyae 3TO He HAXOIMT IOATBepXIeHHA:
CofiepXKaHHe XpOMa B TECYaHHKAX M aneBpo-aprwimurax CHxXoTs-ANMHA MOYTH
ofiMHaKoBoe, a Ha KamuaTke aneBpo-aprwiIHTH! GelHee MeCYaHHKOB MO XPOMY
B TOJITOpaA pa3a.

Barnaouii, opun w3 Haubonee pacmpOCTPaHeHHBIX DPACCEAHHBIX 3JIEMEHTOB,
B OCa[OYHOM IHKIIe OOBIYHO HAKAIUIMBAETCH B pacCesHHOM COCTOSIHWM, IJIaB-
HbIM 00pa3soM B IJIMHHCTBIX MOpofdax. B mexaHuueckoil B3BECH OH TpaHCIOp-
THPYETCA B COCTaBe THTAHOMAIHETHTA MIPEMMYIIECTBEHHO B TeX CIyyasx, KOraa
obnacTei0 THMTaHWA CIIYXKAT MarMaTHyecKue NMOpoibl OCHOBHOTO cocTaBa. Ba-
HATHH MOXET MEePEHOCHTHCA M B COPOMPOBAHHOM COCTOSHWH MHOTMMM MMHepa-
7aMH H KOJUTOMOAMHM, a2 HauboJlee ofprumbiil CMOoco6 ero ¢ukcamuy — 310 aj-
COpOIMs Ha ITMHACTBIX YacTHIax [35] .

Iina mecyaHWKOR BaHajuil B 0OlUeM He XapakTepeH. 3TO 0GYCIOBIEHO, CO-
rmacio B. Tomsaumvmary, ABYMA He3aBHCHMEIMHM TJIABHBIMEM (aKTOpamMu:
1) nepBHuHBIM MATEPHATOM, OGBMHO TNPOHCXONAUMM H3 TPAHHTOMIOB, KO-
TOpble Ge[IHBI BaHalMeM,u 2) TeM, YTO B MpONECCaX BHIBETPHBAHHA GOMNblUAS
YacTh BaHa[WsA BHIHOCHTCHA KAK PACTBOPHMBIi BaHAMaT,

Imanel ® cnauisl, colmepikalie OPraHAYeCKOE BEIIECTBO, KAK MpaBHIIO,
Ooraye BaHaJ@eM, 4YeM TOpOJIBI, He coflepikaumMe Takoro marepuana. OmHaxo
NpAMO# CBA3H MeXJy BaHa[MeM M OpraHukoi HeT. BeposTtHO, pemawniryio
POJIb HTPaeT BCe JKe COCTAB HCTOYHUKA MHTAHKSA,

Bce ckasannoe Bhmlle OGBACHAET OGBIUHBIE CpelHHE KOHIEHTPALHH BaHa-
WA B OCAfiOYHBIX MOPOAaX: A necyaHukoB — 20, a 1A IIIHHUCTBIX NOPOL —
90—450 /1.

Hamr matepuan no BaHa/(Mi0 He YiIa/IIBaeTCA B 3TH OBILENPHHATbIE PAMKH,
Ha Kamuatke aneBpo-apruJUTHTBI CONEPXAT NMPHMEPHO CTONBKO XK€ HIIM Jaxe
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HECKOJIbKO MEHbIIIE BAHAIMA, YeM MecYaHWKH, a Ha CHxors-AyiMHe B aneBpo-
aprioumTax ero Gomsie muum B 1,4 pasa, Ilo oTHOINEHMI0 K KJIapKaM Iecya-
HHKH OBHADYMBAI0T 3HAYMTENBHYH KOHUEHTpauuio BaHamua: ot Cuxora-AJik-
Ba k Kamuatke k.k paBHel. 35, 4,5, 6,1, Mexay TeM B aneBpo-aprHIUTATAX ,
HaoB0opOT, BaHAIMA COMNEPMMTICA MeHbllle KNapKa — KIapK KOHIEHTpAIMH
Kxonebnerca s mpepmenax 0,7-09.

Ilpu cpaBHeHWM pPErMOHOB BHIIHO, YTO KaMYATCKHE IIECYaHWKH, 0COBEHHO
WIBIMHCKHE, oDoramieHsl BaHaWeM MOYTH B [Ba pa3a Donblle CHXOTI-AIIHH-
CKMX H B LuecTh pa3 Gonblle Mo OTHOLIGHWI0 K KiapkaM. 3TO [aeT OCHOBAHHE
nmonarats, YTo Gonmbluas 4acTe BaHAOuA UMeEET TaM OBGIIOMOUHOE IIPOUCXOXIe-
HHE M CBfA3aHA C MCTOYHMKAMH CHOCA, CJIOXKEHHBIMH MPEHMYLIECTBEHHO Cpel-
HMMH ¥ OCHOBHbIMH 3¢ dy3usamu,

bop npucyrcTByeT B IeCYaHHKAX B KOJHMYECTBAX, MPEBHILIAIIMX KIApKH:
Ha Cuxors-Ammne xo3pdumienT xonnenrpamuu mo K. Typexsany u K. Bene-
nmonio — 2,1, no Panxama u Caxama — 3,7, a Ha KamuaTKe HECKOTBKO MeHBIIIE:
coorBercTBenno 19—1,2 1 3320, Bellle KNapKOBEIX, KaK NPaBWIIO, H COMiep-
sxanue Gopa B aneBpo-aprwnmMTax, ocobenHo mo cpaBHenuw ¢ mppamu K. Ty-
pexsaHa u K. Bepemona: 153 mna Cuxors-Ammua u 89-94 mna Kamuarkw,
Opnaxo 3TH coflepKaHMsa HWke Kiuapkosbix nmo AJII, Bumorpaposy. 3Haun-
TeNbHbIe KOHUEHTPAUMH B MecYaHWKax M aleBpo-apruwumrax IlanbHeropckoro
paiioHa CHXOT3-ANMHA HMEIT, BEPOATHeEe BCEr0, BTOPUUHYIO, HANIOKEHHYIO
npHpony H o6ycnoBneHsl OOmIEH 3apakeHHOCThI0 3THM 3JIEMEHTOM MOpO
BONM3H GOpHBIX MECTOPOXOEHHWH CKapHOBOro THma. OmpeneneHHy0 poilb MO-
IyT Hrpath OG/IOMOMHBIH TYpMATHH, BECbMa XapaKTepHBIA [UIA 3THX OCafKOB,
a TaKxke Hekoropele OGopoconepikaiide TOHKOQHUCHEpPCHBIE AMHMOCHIHKATHL:
MyCKOBHT, cepuimr ¥ fp. [100,124]. WA, Bwmbun [14] nomuepkusarn,
YTO B BBIJE/IEHHOM WM BOCTOYHOA3HATCKOM IIO[THIIE MHHEDATH3ALMH BHeL-
HHX 30H META/UIOreHWYecKMX IMOfCOB, Kyna BXomur H Cuxors-Anuub, Gop —
ooy W3 Haubonee XapaKTepHBLIX MWHEPATM3aTOPOB, H OH 0GYCIIOBIMBAET IO-
SIBJIEHHE CYLIECTBEHHBIX KOJIMYECTB TYPMaiWHAa B MECTOPOXICHHAX IIOYTH
BCEX METalloB,

Pacnpenienenie MMKPO3NEMEHTOB B DAY I€CUaHWK—aleBpO-apFUIUIMT, CO-
rnacko HM. CrpaxoBy [90], OTHOCHTCH K IeCTpOMY THIY, XapaKTepHOMY
IS KOHTWHEHTANBHBIX YTIIeHOCHBIX Tomm Kaparaupe! (puc. 28) .

B umcre [pyrMX TeOXHMHYECKHMX HHOMKATOPOB YCIOBHH CelMMEHTaMHH
3.A. fAnouxwna [115] mpumeHser K0IDQHUMEHT YMOPANOYEHHOCTH — OTHO-
LIeHWe 9WCNa 3NIeMEHTOB, NOMUMHANIIMXCA YTIOPANOYEHHOMY THIY pacipefe-
nemna mo HM. Crpaxopy, k obumeMy YHCIy pacCMaTpHBAaeMBIX 3J1EMEHTOB.
B 3MOXH MHTEHCHBHOTO BBIBETPHBAHMA 3TOT KO3IpdUImMeHT GymeT CTpeMHThCA
K elHHMIe, a B TepHOObl ocnabieHua — yBriBath. B Hawem meTporpadude-
€KOM pany ko3¢ duiuKenT YIOpANOYeHHOCTH B 00ieM HeBemuK. OH 3HAUMTEND-
HO MeHblIe egWHMUBI W cocTaBnseT Ha Cuxors-Anume 0,55, Ha KpoHouxom
nonyoctpose — 0,22, a Ha WnpmaHckom — 0,66. 10 cBMaeTenscTBYeT 06 0YeHb
cnabodl CTemeHH XWMHYECKOTrO pPasfiOXeHWS MaTepUHCKHX HOpOf H O mpeos-
MafaHuM QU3MYeCKOH WX Me3uHTerpaumu. OnpeneneHHylo pols B YMeHbllle-
HUH KO3(bhHIMeHTa CHITPATO M YYaCTHE BYJIKAHOTEHHOTO MaTepHana, IOYTH
HE MIO[BEPrLIErocs BhIBETPHBAHKIO,

Tonbxo B HwkHemenoBoii ruueBoii popmamuu Bocrousoro Cuxor3-Anu-
HA paclipefleNieHHe MaibiX 37IEMEHTOB NpHOIMKAeTCAd K CrilaXkeHHO-YIOpAno-
7. 3ak. 523 89
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Puc. 28. [losenenne MEKpoanéMenToB B pAny necuanuk (IT) —anespo-aprumT (A)
I — Cuxors-Amuus, IT — WUnemurackuit nonyoctpos, I — KpoHOUKHI MONYOCTPOB

YeHHOMY THNY, KOF[la KOHIEHTpalMH MX IIOBBIIIAIOTCA OT IeCYaHBIX MOPOM
K TIMHHCTBIM. 3TOT THN pacmpefeneHua oBycnoBieH, BepoATHO, Gonee riy-
Goxoi nepepaboTKOH HCXOMHOrO MaTepHana M, BO3MOXHO, MEHEE pacuieHeH-
HBIM penbedoM, UTO, BNPOYEM, M MOATBEPHKAAeTCA OTHOCHTENBHO BBICOKHM
ko3¢ duumentom spenoctu (otHomennem Si0,/Al,03), a Takke NPUCYTCTBH-
€M B HEKOTOpBIX MecTax pa3pesa drmmesoi dopmauuu 06IOMOYHOTO Kao-
NIAHWTA, BXONAIIETO KAaK B COCTaB MECYaHMKOB, TaK M aJleBpO-aprHIUTHTOB
[108]. Takoit xapakTtep pacmpefieneHusi, KpOMe TOro, MOXeT Gbith H Gnaro-
JapA MeXaHH3MY OCaKMOeHHA TypOWIWTOB, claralonmx OQIHIIeBy® QopMa-
Mo, obecreynBIlieMy XOpPOIIYH TpaHyJTOMETPHYECKYKH COPTHPOBKY IiecuaHo-
DJIMHHCTOTO OCAafiKa, YTO COOTBETCTBEHHO IpHBEN0 K Gollee KOHTPacTHOMY H
onHooGpa3sHOMY pacnperiesienHio Manbix anemenToB [90] . 9To ocoGenno Harnaz-
HO WUIIOCTPHPYETCA pacnpeleleHdeM MHKPO3JIEMEHTOB BHYTDH JJIeMeHTap-
HBIX PHTMOB HauGoJiee THIMYHBLIX Typ6uIHTOB (uHueBoi hopmamun (pHc. 29).
OT OCHOBaHHA PHTMOB K MX KpOBJE CO/Iep)KaHMA MUKPOJTIEMEHTOB BHauase
najiaioT, a 3aTeM Oonee WIH MeHee Pe3KO BO3pACTAT C YMEHbIICHHEM 3epPHM-
CTOCTH TOPOJBI H MepeXxofoM MecyaHHka B aneBpo-aprwumuT. Ilamenne KoH-
UEHTPAUMi OT CaMOr0 OCHOBAaHHA PWTMAa, COCTOSIUETO W3 rPaNalHOHHO-CIIO-
HCTOrO MeCYaHHKa, K TOPU30HTAIBHOMY — CJIOHCTOMY — BbI3BaHO YMEHbIlle-
HHEM KOJIMYECTBA INTHHHCTBIX BIJTIOYEHHH, KOTOphle B TOMOUIBE PHTMA MHO-
TOYHMCIIEHHBI H [IOCTHTal0T BeJIHYHHBI HeCKOIBKHX, CAHTHMETPOB.

CpaBHeHHe KOHIEHTpaLMH OIHHMX M TeX e J1eMeHToB Ha CHxoTi-AymHe
1 Kamuarke OTHeNbHO MO MECYaHHKAaM M 1O aleBpO-aprUTATaM IIOKa3bIBaeT,
YTO B MeCYaHWKaX YeTKO BBUIENAKTCA [ABe ux rpynmsl. OnHa rpymma, Kyza BXo-
JIHT OJIOBO, CBHHeNl, UIMHK u 60p, reHerHueckH (32 HCKITIOUEHHEM IMHKA) CBA-
38Ha C KHCIIBIMH MarMaTHYeCKHMM MOpO[aMH, [TIaBHbIM 00pa3som, C rpaHuTo-
HIaMH, NPAMBIM WIH KOCBEHHBIM NPOAYKTOM pa3pyLIEHHA KOTOPBIX ABIA-
HTCA CHXOTI-WIHHCKHE apPKO3bl H aCCOUMUPYIOIIHECA C HHMH TJTHHHMCTBIE IIO-
POIBI NPEHMYIIECTBEHHO XJIOPUT-THAPOCIIIOIMCTOrO cocTaBa. Muxpoanemen-
Tel JTOH IPYNIbI COONEPXKATCA B CHXOTI-ANMHCKAX IECYaHHKaX B 3aMETHO
GOMBIUIMX KOMHYECTBAX, YeM B KaMUaTCKMX. Takoe pacipefieneHue COIJacy-
eTca M C pYAHOH crenmanu3aumeii CHxOT3-ANWHA, B NpeJeNax KOTOPOro Lm-
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Puc. 29. PacnpefienieHie MHKPO3TIEMEHTOB B 3JIeMEHTAPHOM PHTMe HHXXHeMeloBoro duina
CuxoT3-AJHHSA 10 THNaM mopox (B r/T)

1—3 — mecyaHHK: | — ¢ rpajauHOHHOR CIIOHCTOCTBIO; 2 — TOPH3IOHTWIBHO-CITOMCTHIN,
3 — KOCOCTOMCTBIN CO c/Ie1aM¥ ONON3AHKA; 4 — ANeBpPO-APTHIIIIHT; 5 — APTHIUIHT

POKO pa3sBHTa OJIOBAHHO-TOMHMETA/UIMYECKAA MHHepaIH3alMfA, a TaKKe HMe-
eTca MecTopoxkaeHne Gopa [45, 77, 78] (puc.30).

Hpyras rpymma oGbeIMHAET OCTaNbHbIE MHKPOITIEMEHTbI: Me[b, HHKENb,
k00anbT, XpoM M BaHauii. Bce OHM oTHOCATCS K (peMuMECKOMY pAOY H CBOMH-
CTBEHHbI MarMaTH4eCKHMM TMOpO/iaM CpeJlHero M OCHOBHOTO cocTaBa, MMeHHO
3TH TOPOMABI CTYXKHIM HCTOYHHKOM IHTAHHSA JUIA KAMYATCKUX IpayBakK M CBA-
3@HHBIX ° C HUMH IIPEMMYIIECTBEHHO MOHTMOPH/UIOHHT-XJIOPHTOBBIX DIHHH-
CThIX Topopf. Bropas rpymma snemeHToB 0OHapyuBaeT Gonee BHICOKHE KOH-
HEHTPAlMH B KAMYaTCKHX IeCYaHHWKaX MO CPaBHEHHI0 ¢ CHXOT3-AJIMHCKHMH,
YTO, KaK H B [EPBOM- CITyuae, COBIIAfaeT C MEeTAUIOreHWYeCKHM MNpodmiemM
Kamuarciko-Kopskcicoi cknaguaToit o6mactu.

OtMernMm eme, 4T0 B 0BOMX KaMUaTCKMX paspe3ax GONBIIMHCTBO NIEMEH-
TOB COMEPXHTCA B KaXKIOM THIE MOPOH NPUMEPHO B PaBHBIX KOJMMYECTBAX,
B TO BpeMS KaK XpOMOM H BaHaJlieM, B MeHbILCH CTeNeHH HUKeNleM, oboraiie-
Hbl necyanuku MnbmiHckoro nomyoctposa,a 6opom — KpoHonkoro.

Taxum 06pa3zom, xapakTep pacrpefeNleHHA BCEX MHKPO3JIEMEHTOB B [1ecya-
HUKaX (Kpome HMHKA) OBGHApYKHUBAET NPAMYI0 CBA3b C CONEPXAHMAMM ITHUX
3]IeMEHTOB B MCXO[HBIX MAaTEPHHCKHMX MOpOMAAX: CHATHYECKOro mpoduis, Kuc-
noro cocraBa Ha Cuxor3-AnuHe ¥ ¢emHuecKOro, OCHOBHOTO M CpEIHEero cocra-
Ba Ha Kamuarke.

Eue B 1946 r, C.C. CvupHoB [87] chopmynupoBat Hmew O CY1ECTBOBAHHH
OBYX METAUIOreHHYECKHX 30H, KOHUEHTPHYECKH NpWIErawiiux OfHa K JIpy-
TOH — BHYTpeHHell W BHelHed MO OTHOLIEHHI K OKeaHy. BHyTpeHHas 30Ha,
Kyfla OTHOCHTCH Bocrounan Kamuwarka, xapakrepusyerci OpyiieHeHHeM, OT-
HOCAIIMMCSA K MPOM3BOIHBIM ME30KPAaTOBOH Marmbl, H Cpely MeTa/UIOB Haubo-
Jiée THNWYHA MeOb. JTa 30HA HA a3MAaTCKOH CTOPOHE NMPOSABJIEHA CO 3HAYHTENTh-
HBIMH TepepbiBamMu, Grnaromapa uemy Gonpliad 4acTh a3HaTCKOro moGepexbs
Tuxoro oxeana mpencTaBfeHa TONBKO BHEIIHeH 30HOH C ONOBAHHO-BOMb(dpa-
MOBBIM OpyJieHeHHeM — NMPOU3BOJIHBIM JIEHKOKPaTOBOH Marmal.

ITo muenmio 10.A. bwbuna [14], Her cOMHeHHA, YTO MeTAUIAMH, CBA3aH-
HbBIMH C OCHOBHBIMH M Y/IbTPAOCHOBHBIMH MarmMarWdeCKHMH KOMIUIEKCaMH,

_ ABJIAIOTCA, MOMMMO MEIH, XPOM, THTaH, HHKeNh M IDIaTHHOMIbI, KOTOpBIE C

TOJTHBIM TPaBOM MOXHO OTHECTH K METAIUIaM ~ME30KPaTOBOH ~ IPYIIIbI.
B otHOmeHHM cBHHIZ W UMHKA ClefyeT CKa3aTh, YTO B KO/YeNaHHBIX 3alle-
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Puc. 30. PacnpepeneHue MHKDO31IeMeHTOB B TeppHIeHHBIX 0Gpa3oBaHHAX CHXOT3-AJHHS
u Kamuatku

I — Caxors-Amuus; IT — Kponouxkuit nonyoctpos; I/II — HnsnmuHCKHA NONyocTpoOB,
A — necuanuxw; b — anespo-aprunnurer; B — cpenHeB3BelleHHbie 3HAYEHHA IJIA BCEro
TepPHUTeHHOro pa3pe3a, CeKTOpbI: ¢ TOYKSMM — CHAJIHYECKHE 37IeMeHThI, Genble — demuyec-
Kue

Kax, CONepXalHX NMPHMeECh MHPPOTHHA, 30M0Ta M HapHTa, 3TH MeETAUIBI OMeHb
XapaKTepHsl [UIA MEe30KPATOBOr0 OpPYHEeHEHHA, B XHIBHBIX )K€ M CKapHOBBIX
MECTOPOX/IeHHAX OHM Gomblue MpUEMIDKAIICA K METalnaM JIeHKOKpaTOBOTO
tHna. BozmoxuO, 3tMM 0ObAcHAeTCA NIBOMCTBEHHOE MOBeNEHHEe XOTA OBl Of-
HOTO M3 3THX MeTamnos — uvuika [105].

Takoe cpaBHHTENBHO NPOCTOE M JIOTHYECKH 0OBACHUMOE IOBEIeHHe MHKPO-
JIEMEHTOB B NECUAHMKAX HApyLUaeTcA MPH PACCMOTP EHHWH afleBpOo-aprWLIHTOR,
rie He 0BGHapyxeHO kakoi-mubo 3akoHOMepHocTH, BeposaTHO, 310 mMpowMcxo-
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AMT NOTOMY, YTO B IIMHMCTBIX MOPONAX COCTAB MCTOMHMKOB CHOCA OTPAXAeTcs
He CTONTb HEeMOCPENCTBEHHO, KAK B [IeCYaHHKAX, rme mo CYIUECTBY MHKPO3JTe-
MEHTBl COMEepXaTci B KONHYECTBAX, XapaKTepHBIX Mar

HO HCKaXKeHHbIe B TOH WIH HHOM CTeneHw. I(egome ij, pac:%zc;::nmzii
POANEMEHTOB MOXET YCTOXKHHTBCA M3-3a GOnblueit, YeM y nmecuanikos, cnioco6-
HOCTH TJIMHMCTBIX MOPOJ B3aHMOMEHCTBOBATH C PACTBOPHUMBIMM COEIHHEHH-
AMH 3MEMEHTOB, H B YaCTHOCTH C K0BEHWILHBIMH PaCTBOPAMH M ra30BbIMM IMa-
HAUUAMHE U3 BYNTKAHHYECKHX HCTOVHHKOB,

Kak 6bU10 MOKa3aHO BbIlle, PacTpefieneHHe MHKPOVIEMEHTOB B Mape rec-
YaHHK—TJIMHHCTAaA NOPOJa yKa3biBaeT Ha mpeobnanaHue (QU3IMYECKOro BhIBET-
PHMBaHMA HaJ XMMHMEeCKHM B oGmactu cHoca, Mosker GbITh, HMEHHO NO3TOMY
CONepXKaHUA IEMEHTOB He BCerja COOTBEICTBYHT KONMYECTBY B TAXKENOH
(paKUMM TeX MHHEPATIOB, B COCTAB KOTODBIX BXOMMT TOT HIM MHOW 3JIEMEHT,
a CKOpée 3aBHCAT OT BAIOBOr0 COCTABA HCXOMHOr0 MaTepHana,

MoXHO NHIIL KOHCTaTHPOBATh, YTO, BO-NEPBhHIX, B CPEIHEM AalleBpO-aprii-
nursl KamMuaTky MO CPaBHEHHIO C CHXOTI-UTMHCKMMH, TAK Ke KaK MeCHaHHKH,
comepxkar Gonpure menM, xobGanbTa W BaHaOMA M, HeOXHIaHHO, o/10Ba, Bce oc-
TambHBIE 3MeMeHThl Ha Kamuarke comepxarca B aNeBpO-apTWUIMTAX B 3HAYH-
TEPHO MEHBLIMX KONMMuecTBaX, 4YeM Ha Cmxors-Anume. Bo-BrophiX, KpOHOU-
KHe aJ1eBpO-apriwiiuThl IO BCeM /1eMeHTaM 6 eHee WIbMHHCKHX.

XoTA MBI NpHIEepKUBAEMCA TOMKH 3DEHHA, YTO OCHOBHBIE NIMHHH TOBENeHHUA
MaJIBIX MEMEHTOB, TaK JKe KaK M Moponoobpa3ylouiux, ONpemenanuch Xapak-
TEpOM MOCTYyMNawllero B GaccedH WCXOMHOTO MAaTepHana, Hellb3fA He HOIYCTHTH,
YTO B CTafMM [MareHe3’a, KaTareHesa M 3IIMreHe3a NMPOMCXOQMIO [epepacip e
TeHHe HEKOTOPbIX IJNIeMEHTOB IOA BIHAHHEM PA3IMYHBIX (aKTOPOB BHYTPH
CTI0€eB H MEeXIy HAMH.

W3 ManbIx aneMeHTOR 3TO OTHOCHICA K Gopy, 0 ueM GbLIO yka3aHO BBILIe,
a M3 nopomoobpasyloliux — K Kenesy, COOTHOLIeHHE 3aKMCHOH H OKMCHOR
¢$OpM KOTOPOro He COOTBEICTBYET TOMY, KOTOpbie MOXHO Grino b1 0xHIaTh,
YMHTBIBAA XHMHYECKHI COCTaB ITP €INOMNAr 4éMBIX MATEPMHCKUX MOpPOLI,

Ony6muKOBAaHHBIX NAHHBIX MO PACTIPENENEHMI0 MANbIX 3ITEMEHTOB B Ie0-
CHHK/MHAMBHBIX KOMIUIeKcax APYTMX paioHos I'MaBHOro cumimuHopua Cu-
XOT3-ANHHA MOKa HeMHoro, Ho mdbps!, omyGnukosanueie C,C, KapaynoBeim
[46] mo onomy, cBHHILY, UMHKY, M&IH, HHKEMO, KOGAILTY, XpOMY H BaHaIHIo,
a taxxke BB, BenoseiM [9] mo Menu, Kak mpaBWno, COBMARAKT C HALTKMH WIH
OYeH®» OIMIKH U I718 TIECYaHHKOB, ¥ 14 aJ1eBPO-apr WITHTOB,

B reOCHHKIHHATBHBIX TEPPHUreHHBIX OCaNOYHBIX KOMmIekcax Cuxora-AnHHa
u KamuaTki He YCTAHOBNEHO NOKA MOJIE3HBIX MCKOMAEMBIX, HENMOCPeNCTBEHHO
CBA3aHHBIX ¢ ocamkoobpazoBaunem, kpoMe ¢ochopuros, OnHako B BynIKaHO-
TeHHO-OCAIOYHbIX (OpPMaLMAX ITHX PErHOHOB JNOKATH3OBAHO GOMbILOE YHCTIO
MECTOPOXKIEHHA H TNPOABMEHHI MNONME3HBIX MCKOMAEMBIX MArMaTHYeCKOro M
THOPOTEPMANbHOIO reHesuca, Ha (OpMHpOBaHME KOTODHIX B TOH WM HHOMH
CTEIeHH MOIH OKa3aTh BIHAHKHE XHMHICCKHH COCTRB H DacnpenefieHHe MHEK-
PO3TeMEHTOB BO BMemmommux Ttommax [17, 37, 106]. B stom cmseicne He-
GespHTEPECHO, UTO B OOmMMX 4epraX Meramnorenwdeckue npodumu Cuxora-
Ammis 1 KamuaTkd COBMAJAlOT ¢ COMEPXaHMAMH COOTBETCTBYIOUIHX MANbIX
3IEMEHTOB B OCAJOYHO-BYTKAHOT eHHBIX TONILAX 3THX PEerHOHOB,

9710 xopowo BUAHO B Tabn, 16—17 u wmoctpupyerca puc. 30, roe mokasa-
Hbl aGCOMIOTHBIE CpPEIHHe COMepXaHMdA MHKPOINEMEHTOB IO TMmaM B OGOMX
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perHoHaX, a TakXKe CPEIHeB3BeIlleHHbIe HX COMlep)KaHWA B COOTBEICTBMHM C [O-
nei YHaCTHA ITHX THIOB B CTPOEHHH re0NIOrHYecKHX pa3pesos,

Hccnenopanns MHHEpaJbHOrO H XHMHYECKOTO COCTaBa ONOPHBIX Pa3pe3oB
OCATOMHO-ByJIKAHOT eHHbIX OpMalMi, eCTeCTBEHHO, He MOrYT BHIABHTbL CTe-
meHb TOCTOAHCTBA NOMYYEHHBIX NHU(POBBIX OaHHBIX HAa BCceH IDIOMIaM Pa3BH-
THA 3THX (OpMAINKH, HO OHH MO3BOJIAKT MOJIYYHTh NP EICTaBJIEHHE O THIIE 3€M-
HOM KOpbl B MCTOUHMKAX CHOCA M TEM CaMbIM CMOCOGCTBYIOT PEKOHCTPYKIHAM
naneoreorpaduuecKOH M NaneoTeKTOHMYECKOH OOCTAHOBKHM HA CTHIKE KOHTH-
HEeHTa M OKeaHa B pa3jIMuHOe reoJIorHueckoe spema. B atom 3axmouaercs ux
ocHOBHaA menHocTh. O 3HaueHWM MOAOGHBIX WCCNMeNOBaHWA [UIA OIp eyl el eHHA
MepCrneKTHB OBHApYKeHHA ONOBa MHCAT MOYTH rnonBexa Tomy Hasap C.C. Cvup-
HoB [86], a MMeHHO, YTO TIATENBHOMY CPaBHHTEIbHOMY aHAIIH3y [O/DKHBI
6bITh TONBEPrHYTbl OCHOBHBIE 3/1EMEHTHl TeOJIOrHYECKOr0 CTPOEHHWA W MCTO-
PHH Da3BUTHA KPYIHBIX ClemudHYecKH OIOBOHOCHBIX PaiOHOB. XapakKTepHoe
Pa3BHTHE [IECUAHMKOBO-CIIAHIEBBIX TOJIL, THI CKIAAYAaTOCTH W XapaKTep HH-
TPY3HBHBIX KOMIUIEKCOB pAfa OJIOBOHOCHBIX PErHOHOB TOBOpAT HMHOrAa O
KAKHX-TO OCODBIX YCNMOBHAX Pa3BHTHA COOTBETCTBEHHBIX I'€OCHHIKJIHHATBHBIX
yYacTKOB. BeposiTHO, 3TO 3aMeuaHHe MOXHO DPACIPOCTPAHMTL Ha UEIbIH PAN
OpYTHX 3/1eMeHTOB (TONe3HBIX MCKONAEMBIX), NMOMCKH KOTOPBIX C KaXIbIM
nHeM TpebyioT Bee Gonee HayyHO 0DOCHOBAHHBIX KPHTEPHEB.

OCOBEHHOCTH ®AHEPO30HCKOIO
IFEOCHHKJIMHAJTBHOI'O TEPPMIEHHOI'O0 OCAKOHAKOIUIEHHA
HA CHXOT3-ATIHHE H KAMYATKE

Kak 6bU10 Kparko H3nOXeHo BO BBeneHun, ocCHOBHaA 3amada MoHOrpaduu —
0KA3aTh, HACKONBKO H[IEA O CYLIECTBOBAHHM [BYX KOHTPACTHbIX 30H Tuxo-
OKEaHCKOro Mosica — BHYTpeHHeil M BHellIHeH 1O OTHOLIEHMI) K OKeaHy, Kax-
[iaf M3 KOTOPBIX XapaKTEPU3yeTCA CBOMMH OCODEHHOCTAMHM MarmMaTH3Ma, TEK-
TOHHKH, METAUTOreHHH M B LENOM TeONIOTHYeCKON HCTOpPHMEH pa3BHTHA, NOM-
TBEPKIAETCA Pe3yNbTaTAMH H3YUEHHA OCAJOYHBIX M OCAIOYHO-BYIIKAHOTEHHBIX
reOCHHKIMHANBHEIX 0OpazoBanuit Cuxor3-Anuna W Kamuatkm, ux dopmauu-
OHHOH NMPHMHALTEXKHOCTBI0 H 0COGEeHHO B e1IECTB eHHbIM COCTABOM.

Ananus Qopmanuii riaaBHeHIIMX 30H TEPPUreHHOrO OCaIKOHAKOIUIEHHA MO-
kazan [55],4T0 BO BHewHe#d 30HEe B KaXIOH KPYMHON CTPYKTYPHO#H
eMHHIE, BXOAALEH B coctaB HaubGonee THMMHON ee yacTH—HAno-KomsiMckoit
cKNamuartoi obnacTH, pasBHTLI, KaK NMPABHIO, pasiiMUHbIE MO MONMHOTE (opma-
IHOHHBIE PAMbI, BK/IOYAIOIIHE BCe OCHOBHBIE THIMOBble GOPMAllHH — OT KPeM-
HUCTO-BYNTKAaHOT eHHOM 110 MonaccoBoif. OIHako BO BCeX CyYasX Mbl CTAIKH-
BaeMCA MWIH C YUIeM/JIEHHLIM, PYIHMEHTAPHBIM XapaKTepOM BYJIKaHOT EHHO-
KPEMHHCTOR (OpMalMH, WIH OHa OTCYTCTBYer Boobe, Wi Hao6opor — Mo
HbIM DA3BMTHEM NECYAHO-TJIMHMCTRIX TOMIL, OOpasylomuX ¢MulIeBbie, QIHILIO-
WIHbIE ¥ IpYTHE TePPHr eHHRI e (HOpMalIHH,

IeocknuHambHble OacceifHbl, B KOTOPRIX HAKAIUTHBATHCh TeppHIeHHbIE
OCaflKH, 3aKNafbIBAJIMCh 3[1eCh HAa KOHTHMHEHTAIbHOW OCHOBE, XOTHA MeXaHH3M
ux 00pa30BaHUA He COBCEM SCEH H, TI0-BHIUMOMY, MOT BbITh Pa3HBIM,

B onnux cnyyasx (3amanuo-Bepxosmckuit u Mnpanu-TleGunc xudt mporuBsi)
NPOMCXOMWNH 3HaYMTEMbHble OGIIOKOBBIE MNEpEMEIEHHA MACCHBOB MO CHCTE:
MEM DPETHOHATLHBIX Pa3lIOMOB, NMPHBENUIME K OGPA3OBAHMI0 KPYIHBIX MPOTH-
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608 rIyGOKOro 3alIOKeHHA, B KOTOPBIX BIOCTEICTBMM OTIOWNEHHA BBUIH
CMATHI B y3KHE nmie:mue CKJTAlKH THITHYHO T'eOCHH KIHHATBHOTO XapaKTepa.
dmM nporubaM CBOFCTBeHHbI M HaubOnee monHble (OpMauMOHHBIe PAMBI,
W HaubonpllMe MOIHOCTH OTIOXeHHH, AocThraoume 12—15 thic, M. B HMX He-
[Opa3BHTa JIMLIb CAMas HWXHAA, BY/ITKaHOTEHHO-KPEMHHCTAA WIM KPeMHHCTO-
TeppureHHas opmauua. TeppureHHsie ke dopmauuu — acimpuHas, dnwmeBas
H MOJIACCOBAA — Pa3BMThl XOPOLIO H OTYeT/MBO obocobnsiorca. YuuthiBas pas-
MephI 3THX FeOCHHKIIMHaneH, Ha/lHuie XOTA M cnabbiX, HO IOCTOBEPHO NPOSBHUR-
UMXCA BY/IKAHHYECKHX MpPOUECCOB B Hayale HX pasBHTHA, a Taxxe Dornee no3n-
HHE HHTCHCHBHYW CKJIAIYaTOCTh H KHCIblA MAarmMaTH3M, B TOM YHCJIe FPaHMTO-
WIHBIH, HaJl0 [OMYCKaTbh, 4TO [AOreOCHHKIWHAIbHBIA (QyHIamMeHT 6bUI cymiect-
BeHHO nepepaboTal, rny6oKO ONMylleH WM Pa3sgBHHYT M 3TH YYaCTKH 3eMHOl
KOPBI OT/IMYAITHCh 3HAYHTEIbHOM MOOWIbHOCTEI0 [26] .

B npyrom cnyvae IlonoycHeni nporn6 KoHIakoBCKOro Iuiockoropss 3aio-
AWICA Ha ONYLIEHHBIX 110 pasiioMaM Olokax B KpaeBoi yactd kectkoro Ko-
neiMckoro maccuBa. HermyBokoe 3ameranuwe (yHmamMeHTa H OTHOCHTEIBHO
cnabas ero mepepaboTka oGyCNOBUJIM CNOKOAHBIE, MPOCThie GOPMBI CKIamya-
TOCTH, OCJIOMHEHHBIC TOJBKO B HENMOCPEe[CTBEHHOH ONMM3ocTH K pasiomam,
Teppurennasa ¢mueBas (opmauus 37ech — eQUHCTBEHHAs TEOCHMHKIIMHANb-
Hasg QopmauMs, 3aNojiHAIas Mporsd, NpuueM MaKCHManbpHas MOIIHOCTH ee
npeppiaer 10 kM, a Bpema oOpa3oBaHug pacTAHYIOCK OT paHHero TpHaca o
no3Hed lopbl [69] .

CmeliaHHbIMH TNpH3Hakamu obOnapaer Mimee-Tacckas reoCHHKITHHATBHAA
3oHa [52]. C opHoii cropoHbI, OHAa BO3HMKIA Ha NMO3[HEM JTane Pa3BHTHA 06-
NIaCTH, KOTOa OCHOBHaA ee yacTh Obina yxe koHconuuupoBaHa. C gpyro# cro-
poHbl, GnaropapAa mIybokHM packonaM 3eMHON KOpbl B Heit pa3Bur dopma-
UMOHHBI AN, KOTOPBIi MOXHO GbUIO Gbl OTHECTH K JBreOCHHKJIHHAIBHOMY,
ecri Obl He CMELIAHHBIH COCTAaB BYJIKaHWTOB BYJIKaHOT€HHO-KpPeMHHCTOH dop-
MalWi OCHOBAaHWA pa3pes3a, M3-3a KOTOPOro MOCHEIOHIOK Helb3sH YBEPEHHO
COMmoCTaBUTh ¢ 0(HONMTOBOI. ITa 30HA OTNMYAETCA OT MPEIBILYILMX HECKOIb-
KO. MOBBIILIEHHBIM HHOAeKCOM ByikaHu3ma [74]. CM. Tuisman OTHOCHT ee K
103[IHEMe3030HCKHM prdTam [97] .

MuoreocHHKIMHANIbHBIA XapakKTep AHO-KonbiMcKoO#H reocHHKIHWHAIBHON 06-
nacte (kpome MmuHb-Tacckoit 30HBI) NOATBEPXKIAeTCA He TONBKO CnabbiM
NpPOABIIEHHEM MNpPAMbBIX TPH3HAKOB BYJIKaHW3Ma, HO M MHHEpAIbHBIM COCTa-
BOM NECYZHHKOB B OCATOYHBIX TOJNIAX, KOTOPbIH OCTAeTCA apKO3OBBIM HIH
GMM3KHM K HeMY Ha NMpOTAXEHHH BCEr0 BPEMEHH HAKOIUIEHHA TepPUIeHHBIX
¢dopmanmii, yTo CBHIETENBCTBYET 06 OTCYTCTBMM MM cnaGoM pa3BHTHH IIpo-
AYKTOB BY/IKaHWYECKON [eATeTBHOCTH U B COCEJIHHX MCTOUYHHKAX IMTAHUA.

WHoro B3rnaga Ha IPOHMCXOXEHWE FeOCHHKIHHAIBHBIX CTPYKTYP BHell-
Hed 30HbI Cemepo-3amana TuxookeaHckoro mosca npuaepxwusaerca H.II. Ba-
cunbkoBekmit [18, 19]. On cwMraer, 40 KOHKpeTHBIE [aHHBIE O NPHCYTCTBHH
Ha rnybuHe ckjaayaTo-meTamopduyeckoro (yHIaMeHTa Kak CaMOCTOATENb-
HOTO CTPYKTYPHOTO 3Taka OTCYTCTBYIOT B BepX0fHCKOM MeraHTMKITHHODHM,
a MHeHMe O HaIWWMH B npepenax fHo-YykoTCKOro MEracHHKIMHODHA BBICTY-
NoB HOKEMOpPHACKOTO KpPHCTANTHYECKOro (DyHIaMeHTd HECOCTOATEBHO —
MHOreOCHHK/TMHATIBHBIH DacceilH Ha ITOH TeppuTOpUM 0OpasoBasics B Mpolec-
Cé pa3sBUTHA 3BTeOCHHK/IMHANIbHOH, OKeaHWYecKO#l 001acTd, KOpHH KOTOPO#
obHapyxmBalwTca B GasutoBOM KpHcTAUMueckoMm Kommiekce OxoTckoro
MaccHBa, 95



B uesoM TeppHIeHHOe OCaJIKOHAKOIUIEHWe, B TOM wicne W ¢umineobpaso-
BaHWe, GbIIO NPHYpPOUEHO K MO3[IHEH CTaJWW Pa3BHTHA TeOCHHKIIMHAJIbHBIX
nmporuboB — IMOXe MX PacCwWIeHeHMA BHYTPEHHMMH NOIHATHAMMH, H OHO IOCTe-
MEHHO MEepPeMEeIUATOCh K BOCTOKY, CTAHOBAChH MOJIOXKE B COOTBETCTBHH C 00-
MM XOIIOM Pa3BUTHA I'¢OCHHKIMHATBHOM 06IacTH.

Teppurennsie tdopmaimu fAHo-Koneimckod obnacti obnagainT M HekoTo-
pbiMi  ocobenHocTAMM Mopdonoruu. OHM JHMILEHB! BO MHOTHX CIyvasx Xa-
PaKTepHBIX MPH3HAKOB THIMYHOTO (NMINa — rpajauMOHHON CIIOHCTOCTH H
Opyrux arpubyToB: TypOMAMTOB, HeXapakKTepHbl MOHBOMIHO-OTMONIIHEBbIE HAB-
MeHHA; KaK MpaBuio, NaneoreerpaduyecKHe PeKOHCTPYKUMH Mpenrnosara-
0T KOMIEHCHPOBAHHOE OCaJKOHAKOIUIEHHE B OTHOCHMTENIBHO MeNKOBONHBIX
yenosusx. MckioueHHe COCTaBNIAIT OTIIOXKeHHA BocTouHO#H yacTH IlonmoycHo-
ro nporuba, KoTopbie, TO-BHOMMOMY, 06najaloT BCeMH uYepTaMH THIMYHOTO
dimwa [69].

B Amypo-YccypuiickomM meraGnmoke BHellIHeH 30HBI TeppureHHnie o6paso-
BaHWA, BKMouads ¥ (rmumiueBbie GOpMalMM, YYaCTBYIOT B CTPOEHMM KpYTHEl-
umx cTpykTyp Cuxor13-AnuHa — [nasHoro u I[IpubpesxHOro aHTHKIIH-
HOpMeB, a Takxke I'maBHOro U AMypo-YccypuiCKOro CHHKIIMHOPHEB,

B aHTMK/IMHODHAX pPasBHT B OCHOBHOM pDaHHETEOCHHKINHHAIb-
Hbl# KOMNOJNEKC — BYIKAHOTEHHO-KPEMHHMCTAA aCCOLMAIMA IO3[IHero
Naje030A—paHHeT0 Me3030f C YYacTHeM M3BECTHAKOB, BXOJALIAA B COCTaB
He OYeHb APKO BBIPAKEHHOTO OQHOTHTOBOrO KOMIUIEKCA.

TeppurenHble MOpPoas! BO BCEX CBHTAX KOMIUIEKCA COCTABJIAIT 3HAYMTENb-
HYI0 YacTh — Bonee NONOBHHBI, @ APHATHUHCKAA W YIEeKOBCKAA CBMTHI CJIOXKEHBI
HWMH LETHKOM, H OHH NpeJcTaBNIeHbI (DIMILOMIHBIM, HHOTOA (IHIIEBBIM bepe-
noBaHWeM. ApHaTHMHCKAA CBHMTA, KOTOpaA JIONroe BpeMS CYMTANIaCh CaMbIM
BEPXHMM WIEHOM BY/IKAHOTeHHO-KPEMHHMCTOH acCOLMalMH, MO MOCIEIHAM [aH-
HBIM, MOXeET MOJICTHNATh e, H TOTMa 3T0 OHH U3 0cobhiX ¥ Hambonee HeoObIu-
HbIX cnyyaeB oGpa3’oBaHMA PUTMHYHBIX TONIL, BHELIHe CXQMHbIX ¢ dimileM,
HO 32HUMAIWMX B (HOPMaUMOHHOM T€OCHHK/IMHAIBHOM pAY CaMoe HHKHee
nonoskenue. IlecyaHMKM CBUTHI HMEIOT APKO BbIpaKeHHBIH apKO3OBbLIH COCTaB
M crieuMHYeCKHH "TPAHATHBIH' KOMIUIEKC TAXEIIbIX MHHEPAIOB,

ITo ananoruu ¢ reocuHxkmMHanAMH fHo-KonsmMekoro Gnoka mMoxHO mpepro-
JIOXHMTH, UTO APUATHWHCKASA CBMTA 00pa3oBanach B CaMOM Hauasne 3aJI0KeHMA
Ha cHalHyeckoM (yHmameHTe puTOoreHHoro OacceiiHa, B KOTOPOM B Maib-
HelllleM HaKOMWIMCh BYJIKAHOTeHHO-KPeMHHMCTBIE TOMIM. B yIeKOBCKOH CBH-
Te, JeXauieil cTpaTMrpadWyYecKd Bblllle — BHYTPH O(HUOIMTOBOIO KOMIUIEKCE,
HeoOBINHO GONBIIYI0 PONIb HIPAKT I'PayBAKKH — BEePOATHLIC NMPOAYKTHI Paspy-
LIeHHsA BHYTpHOacCeHOBBIX MOJHATHH, CIOXEHHBIX MHTIDY3IMBHBIMH H 3ddy-
SMBHBIMM IOPOJAaMH OCHOBHOIO cocTaBa, MMeHHO pudTOBaA NpHpOJa reo-
CHHKJIMHaNpHOro OGacceiHa, MO-BUOMMOMY, ODYCIOBHIIA CpaBHMTENIBHO MAaloe
KO/MYecTBO 3((y3HBOB B paHHEre¢OCHHKIMHANBHOM Komimekce CHxoT3-Ami-
aa [32] — 15,7%, a B uenom [IA reoCHHKIMHAIBHOTO paspesa — 7,7%. Mexmy
Tem cpelHAA reocunkiuHans [80, 81] comepxur Gonee 20% addysusor.

PudroprM nmpoucxoxmennwem CHXOT3-AJMHCKOH TeOCHHKIIMHANH OOBACHSA-
eTCA YHOOBJIETBODHTE/IBHO M aHOMANbHBIA COCTAB YACTH OCHOBHBIX 3¢ (dy3uBOB
PAHHETeOCHHK/IMHANBHOr0 KoMulexca [6], pasBMTOrO B AHTHKIIMHODHSAX.
OHM OTNHMYAIOTCA OT OKEAHWYeCKMX 6as’aJbTOMAOB NOBBILIEHHBIMH COJIEpXKaHM-
avu K, O v ofuied menoyHocTsio, 8 TaKke JApYTHMHE OCOBEHHOCTAMM, IPHG/IH-
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KaOUMMH HMX K cHammueckuM 6Gasanprompam’’ oxpauHHbIX Mopeil Tuxoro
okeaHa, o6pasoBaHHWe KOTOpBIX OOBACHAETCA NepepabOTKOH KOHTHHEHTab-
HOH KOpBl, NMpOTeKawIled BIUIOTh [0 06pa3oBaHHA PH(TOreHHBIX CTPYKTYp
B IyGOKOBOIHBIX BragMHaX — 30HaX MAKCHMATHHOTO pacTskeHua [113].
HHpiMu crioBammM, cHanMuecKHi XapakTep Ga3aNbTOMIHOTO MarMaTH3ma OK-
PEMHHBIX MOpeH ABIIAETCA CIEICTBHEM pa3pylICHHA OKpPaWH KOHTHHEHTOB H
BOBJIeYeHMA B MarmooOpa3oBaHHe MaTepHalia KOHTHHeHTaIsHOH kopsl. Oc-
HOBHBIE INOpOMbI, OGOTAlUCHHBIE CHATMYECKMMH 3/leMeHTamH, obpasoBaHMe
KOTOPBIX CBA3BIBAETCA C PH(QTOreHHBIMH Npoueccame, oBHapyXeHsl H Ha 3a-
nage Cuxor?-AmmHa — B BHKMHCKOH CTpYKTYpHO-aumMaisHOH 30He [24].
ConpoBoxpaolme X 0CafouHble TeppUreHHsie Gopmalmy, o naHeM A H. Ou-
JMIINOBA, XAPAKTEPH3YIOTCA aPKO30BBIM COCTABOM M TAKXKe ABJIAIOTCA Pe3yIlb-
TATOM pa3pylleHHWA KOHTHHEHTA/IbHOM KOphl B pUdTOMOHOOHBIX CIPYKTypax.
Jdr1a obmwHOCTE cocraBa bukMHCKOH 30HBI M ['MaBHOrO AHTHKIIMHOPHA, KOTO-
phle BMECTe COCTABIIAKT eIUHYI0 CTPYKTYypy, OKaimifiomywo XaHKadCKHHA
MAacCHB, CBHIETeNbCTBYeT 06 oveHb ONIMBKHMX YUIOBHAX 3a0XKEHMA M pasBH-
mis. B nons3ay pudrToBOE NpHpOXB! paHHereoCHMHKNWHanbHOro OGacceiina Cu-
XOT3-AJIMHA MOTYT TAKXXe CBHIETENbCTBOBATH HIMPOKOE Pa3BHTHE NOABOMIHO-
OMON3HEBbIX 06pa3oBaHMil, OMMCTOCTPOMOBBIX MACC H CYIIECTBOBAHHE MHO-
TOWMCIIEHHBIX 3K30THYECKMX OONMOMKOB, Ibi6 ¥ IpOMAaJHBIX MaCCHBOB H3-
BECTHAKOB, (UKCHPYHLMX, NMO-BHAMMOMY, TeKTOHHYeCKM HauBonmee aKTHB-
Hble MepHOObl B PasBUTHH pHPIa, oOycnoBuBLIMe 00pa3oBaHHe KPYTHIX NMOJ-
BOOHBIX CKJIOHOB M HeycroiuuBoro Depera. Beite Moxer, monHoe pa3spyiie-
HHe ¥ nepepaboTka GeperoBod 30HBI ¢ 3aXOpoHeHHeM ee obGnomKoB B Gonee
MOJIOJBIX OCalKax Mopckoro GaccefiHa FBIIAIOTCA PHYMHAMM OTCYTCTBHA H3BE-
CTHAKOB Masie0304 in situ.

PaHHereoCHHK/MHAIBHBIH KOMIUIEKC HAKAaIUIMBAJICH, II0 BCEH BEPOATHOCTH,
He TONBKO B Mpefenax HbIHeIIHUX AHTHKJIMHOPHMEB, Ifle OH BBIXOIMT Ha MHEB-
HYH0 MOBEPXHOCTh, HO ¥ B CHHIKJIMHOPHAX, O YeéM MOXHO [OCTATOYHO YBEPEHHO
CyIHM1b MO MATOMOILUHBIM CIOAM M JIMH3aM KPEMHHMCTHIX TOpof U 3¢ dy3uBoB,
3aJIeTanlMM B OCHOBaHWH TAayXMHCKOH CBMTBI — CaMOTO HHXKHEro WieHa Mo3f-
HereOCHHK/IMHATBHOIO KOMIUIeKca 3amajHoi uacTd [71aBHOTO CHHKIIHHODHA
Cuxora-Anunsa B ycrbe p. Tpomoso#i. B 30HaX KpynHbBIX pa3jIoMOB CBHTA CO-
AEpXHUT, KPOMe TOro, JIMH3bl M TpPOCNIOH KPEMHHMCTBIX NMOpoM, Nuaba3oBmix
noppuputoB u ux tydos [75]. Moximo, Takum oGpa3oM, roBopuTh 00 YHac-
Ne[JOBaHHOCTH H HENpephIBHOCTH HAKOIUICHWA pPAaHHETreOCHHIUTHHAIIBHOTO —
BYJIKAHOTEHHO-KPEMHUCTOTO M MO3[HEreOCHHKIIHHATBHOIO — TepPUIeHHOro
kommutexcoB. OnHako K Havualy HaKOIUIEHMA MOCJE[Hero Iwiomans coBCTBeH-
HO TeOCHHK/THHANIBHOH Ce[IMMEHTAlUMH COKpaTHIaCh K OTrpaHMYMBAIach TeppH-
topueii I'maBHoro W Amypo-Yccypuiickoro cuHKiHOpHeB. Ha ocrambHO#
TepPUTOpHH 06pa3oBaMCh TONBKO KOHTHHEHTA/IBHLIE M KOHTHHEHTallbHO-MOD-
CKHe MOJIACCHI.

llosgHereoCHHKNUMHANbHBIA KOMIIJEKC, PA3BUTHIH B CHH-
KIIMHOPHAX, NpefCTaBJIeHHbIH TayXMHCKOH, YKTYPCKOH M JIy>KKHHCKOH CBHTa-
MM Ha fore CHXOT3-AJMHA M MX CTpAaTHTpadMyecKMMH aHAOraMH Ha CeBepe
ero, OTpaXkaeT CPABHHMTENBHO KOPOTKOE TeOJIOTHYeCKOe BpeMA — IIOYTH Mc-
KIT0UMTeIBHO paHHui men. Ho 3a 3710T OTHOCHTENBHO HeGolbllioH cpok HaKo-
IMIHCh TECYAHO-TJIMHUCTBIE TOJIILM, MOLHOCTh KOTOPBIX HEpe[lKo MpeBblllaeT
5 KM, ¥ 3aHMMAIOT OHH IPOMaJIHyI0 TeppuTOpHI0 OT HHoro Cuxora-AmuHsa 110
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OXO0TCKOro MOps, COXpaHAsA pH 3TOM YIHBHTE/IbHOE 0IHo06pasue B Le/IOM Kak
1o MOpGOJIOTHH, TaK MO BEIIECTBEHHOMY COCTaBY — BCE OHM YKIIa[blBalOT-
cAl B TIOHATHE ACIHIHOH W TePPUTeHHOH WM diMueBoi GopmalHi B NIMPOKOM
(TeKTOHHYECKOM) CMBbICTe TepMmuHa [67] .

3Ta ONHOPONHOCTh MaeT OCHOBAHWE CYMTAaTh, YTO paHHEMeENOBOH GacceiH,
CYILECTBOBABIIMH Ha MecTe [7TaBHOrO CHHKIIWHOPMA, MO BCeH BEPOATHOCTH,
Gbu1 cnabo pacwieHeH. [IpaBpa, WMewTCA HEKOTOpHIE NMPU3HAKH MPHCYTCTBHA
B HeM BHYTPeHHHX IOJIHATHA W OCTPOBOB — 3T0 rpy6ooGinoMoOuHBIe OCaKH
(KOHINIOMepaTo-GpeK HH, TPaBelluThl W TpyDO3epHHCTIE MEeCYaHHKH), HalpH-
Mep B cpenHeM TeueHuu p. IlaBnoBkH B okpectHocTax c. Hukuue Jlyxu.
IIpu Gonee meTanbHOM pPacCMOTPeHHH MOP(ONOTHM M OTYACTH BEIIECTBEHHO-
TO COCTaBa OCa[KOB OKAa3BIBAETCA, YTO OCAIKOHAKOIUIEHHE KaK BIOJb Daccei-
Ha, TAK W momepek ero Geuio pasnuuHbiM. Tak, B BOCTOYHOH YacTH paHHeMe-
noporo DacceiiHa HakalMBaIach equHaA ¢GnuueBas dopmams, Ho B JlamsHe-
TOPCKOM paifoHe 3TO TepPUIeHHbIH (IIMIL, TOJNBKO B OJHOH IecYaHO-T/IMHHCTOH
Pa3HOBH/IHOCTH KOTOPOTO €CTh CTIe/ibl BYJIKaHHYECKOTO MaTepHasia; CeBepHee,
B BGacceiiHe p. Kembl, HYOKHAA vacTh OpMaLMM TeppHUIeHHasA, 2 BEPXHAA — TH-
NMHUYHLIA BYJIKaHOTEHHBIH (UIMIL; elue fanbile K ceepy, B GacceiiHe p. bukuna
H ee MPHTOKa p. 3eBbl, CHOBA BIMSHME BynKaHu3ma ocnabesaer [38, 75]. Ilo
naTepand, K 3analy oT (UIMIIa pacrnpoCTpaHeHBI JIHUIb (IIMIIOW/IHBIE TOMIIH,
XapaKTepH3YIOLMecss MOBCEMECTHO PpA3BUTOH HENPAaBHIBHOH PHTMHYHOCTBIO.
Bo dmumonnHele Tomum nepexopat duminessie popmaumuu ¥ Ha CesepHom Cu-
xora-Anune mo Amypy, I'opuny, XyHrapu u pap. Crpoenue camoii duineBoi
dopMalMK TaKKe H3IMEHAETCA N0 MpoCTHpaHHWio. B 3aBHCHMOCTH OT COOTHO-
LIIeHHs ClaralolX ee TMABHBIX KOMIIOHEHTOB — I€CYaHMKOB' M aleBpo-apruil-
JIATOB — OHa MOXeT GbITh NMpefCTaBieHa Pas/IMyHbIMM THIAMK GIMILA: TIIHHHA-
CTBIM, NE€CYaHO-TIIMHHCTBIM, MecyaHbIM, JIOBOMBHO LIMPOKO BaphHPYOT H MOII-
HOCTH PHTMOB, y4acTBYOUMX B uepenoBaHuu. Hampumep, B JlansHeropckom
paOHe MOIUHOCTh MECYaHWKOB [OCTHTaeT [EeCATKOB MeTpoB, a B DacceiiHe
p. Kembl OHa He MpeBBINAET HECKONBKMUX METPOB. MeHAITCA Takxke HeKOTo-
pble TEKCTypHBle OCODEHHOCTH, HaMpHMEp MOJHOTA PHTMOB, HEOIMHAKOBA
POZib Pa3NIMYHBIX THIIOB CIIOMCTOCTH, B YACTHOCTH T'PajiauMOHHOM H p.

HecmoTpa Ha 3TH ¥ Ipyrue OTIMYHA B MOP(]OJOrHH B COCTaBe OCaJIKOB,
HEeKOTOphle Haubornee XapakTepHble NpPH3HAKH MOpofd octapTca Ge3 cymecr-
BeHHBIX W3aMeHeHWil. K HMM OTHOCMTCA, HanMpHMep, MOCTOAHHOE NPHCYTCTBHE
B IJIaBHOH, TMIMYHOW Ppa3HOBW/IHOCTH MNECYAHHKOB YKTYPCKOH CBHMTHI BKIIKO-
YeHWil aNeBpO-aprH/UIHTOBOTO MaTepHasia, OCaXIABLIETOCA B IUIACTHYHOM
COCTOAHHH, pa3Mephl KOTOporo oObiuHO Dolbilie cpemHero pasmepa oBnomou-
HBIX 3epeH W [OCTHTalT HeCKONBKHMX CaHTHMeTpoB, ofpa3ys WHOIJA ITTHHSA-
Hble KaTBIIH H TaJbKH. JTH BKITIOUYEHHA BCTPEYAKTCH 0 BCeH MOIIHOCTH IUIa-
CTOB, HO Hauborniee KpymHbIE H MHOTOYHCIICHHBIE MPHYPOUEHBI K HX OCHOBaHHIO
H CBHIIETCNIbCTBYKWT O MOBCEMECTHOH BBICOKOH THIPOIMHAMHYECKOH aKTHB-
HoctH GacceiiHa. JTOT NpH3HAK CBOMCTBEH TONBKO NECYaHHKAM YKTYPCKOH
CBHTBI, 3 HHXKE H BBIIIE ee OH BCTPEYaeTCH PeiKo.

Xopoilass BBIIEPKAHHOCTh YCIOBHil OCA[IKOHAKOIUIEHMA Ha GONBIUMX IUIO-
WanAgX HWUTCTPHPYETCA M TayXWHCKOH CBMTOH, OCHOBHOH TMN MOpPOJ KOTO-
PO — aNeBpO-apriUIHTHI — JIErKO pacio3HaeTcCA BO BCEX MECTax ee pa3BH-
A Gnaroaps MX TEKCTYPHBIM 0COGEHHOCTAM M IOBEIEHWI0 B TMIEPreHHBIX
YCTOBHAX: 3TO MACCHBHBIE, YacTO CKOPIYIIOBaThle MOPOMBI, JIETKO H BBICTpO
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pa3spyLIaloLIKecs NP BbIBETPHBAHMM B MENKYKW wieGeHKY, H3MEHAS TIPH ITOM
LBET C TEMHO-CEPOro, MOYTH YePHOTO Ha 3e/IeHOBATO-CEphIf M IKEJITOBATO-Ce-
poiit. TIpucyTcTBHe B HMX CHHTEHETHUHOIO MMPHTA, a TAKXKE BBICOKOE CONEp-
MaHHe OPraHMYeCKOro PpAacCesiHHOrO BELIECTBA YKA3bIBAIOT HA CYIIECTBOBAB-
IIHe BO BpeMS HX HAKOIUIEHHA BOCCTAHOBMTEJIbHBIE YCIIOBHA M YaCTHYHO ce-
POBOMIOPOHOE 3apaXeHHue,

Ilo mmHepambHOMY coCTaBy OGIOMOYHOH YaCTH NO3[IHEre0CHHKIIHHAIBHBIE
necyaHukH CHx0T3-ANMHA, Kak W OONBLIMHCTBO paHHEreOCHHKITMHANBHBIX,
OTHOCATCA K apKO03aM, H OHH COJIepXaT TIIMHHCThIE MHHEpaibl TMAPOCIIIONA-
XJIOPHTOBOTO psfa. TakHMH Ke MWHepalnaMH CIOXeHbl U aJleBpO-aPTHITHTEL
910 CBHOETENBCTBYET O CHAIMYECKOM HCTOYHHWKE CHOCA, YTO MOATBEPXKIaeTcs
BA/IOBHIM XHMHYECKHM COCTaBOM TNOpOJ, HanGornee WHMOPMATHBHBIMH NETpO-
XAMHUYECKUMH KO03(duupeHTaMH, a TakkKe HaubOIBIIAMH CONEPKAHHAMH CH-
ANHYECKOH TpyIiNbl MHKPO3JIEMEHTOB .

B mo3smHereoCMHKIMHAIBHOM KOMIUIEKCe, KaK H B paHHEreOCHHKIIMHAIb-
HOM, IIMPOKO NpOABJIEHbl NPH3HAKH aKTHBHOH CEHMCMMYECKOH XXH3HW Ccelu-
MeHTaUMOHHOro OacceiHa — NONBOJAHOOMOJNI3HEBbIE 00pa3oBaHMA, MOIIHOCTh
KOTOPBIX B TaYXWHCKOH M YKTYPCKOH CBHTe OCOOEHHO BelMKa B BOCTOUHOM
uyacTd ['7IABHOTO CHHKJIMHOPHA, @ TAKXKe MOBCEMECTHO pa3sBHTbIE TYpPOWOMTBI,
Haubonee THIMYHBIE MPENCTABUTENIM KOTOPBIX CIIATAIOT HHXXHEMENOBYH (iH-
uieByi0 Gopmamyio Cuxor3-AmuHa. 3TH GakThl YKa3bIBalOT TAKXe HAa OTHOCH-
TENIbHO KPYThie YKJIOHBI IHa TIanieoDaccedHa B €ro KpaeBbIX 4acTAX.

IlnA no3pHereOCHHKIIMHANbHOro GacceHa XOpoulo M [A0CTaTtouHo ybGemw-
TeNbHO BOCCTAHABIMBAETCA IMTaHWe OOIOMOYHBIM MaTepHarnoM HE TOIBKO
H He CTONIIBKO C 3amafIHbIX MCTOYHMKOB, CKONBKO C BOCTOUHBIX THIIOTETHYE-
CKMX MacCHBOB CYIIM, CYIIECTBOBABIINX Ha MecTe fImoHCKOro MOpA.

Taxaa cywa pmoxassiBaerca ¢ pudes. Eme B 1908 r. B. Koro npemgnonaran
CylIeCTBOBaHHE Takoro koHTHHeHTa. 06 atom e mucan C. ByGHoB, ccpumasich
Ha uccnenopanus T. KoGasicu [16]. Ha ocHoBe maneoTeKTOHHUECKHX PEKOHCT-
pyxumii pudenn Boctoka Asmm JIU. Mimkcon u C.A. Mysses [45] cnenanu
BBIBOJ O CYIIECTBOBaHMM Ha MecCTe OKpPaWHHbBIX MoOpeH pHOeHCKHX, BKIIIOYas
M paHHWH TAI1e030#, MAaccHBOB, B ToM uHcie Yccypo-Oxorckoro, Ha mecTe
Oxorckoro u fAnoHckoro moped. Hanuuwe Takux MAaccHBOB B Majleo3oe [0Ka-
3bIBaeT B CBOMX naneopexoHcTpykimsx u H.A. Borpanos [15].

O mocTymieHHH 0GoMouHOro Marepuasia B CHXOT3-AJNIMHCKYH T€OCHHKIIH-
HaTb B Me3030fickoe Bpems ¢ Boctoka mucan H.A. Bensescxmit [11], u, 8
YaCTHOCTH JUISL MeJIOBOFO BPeMEHH, BO3MOXKHOCTb MCTOYHHKA NTUTAHUA Ha MecTe
flnonckoro mops mokasmiBaerca MLA. Menauxomunon [61], UK. Hymmusiv
[75] u aBTopom [54,55].

Taxkum o6pazom, xpome nuraHus Cuxors-AnuHckux (aHeposoickux Bac-
CelHOB C 3amana u3 obnactu XaHkaiickoro u bypeuHckoro Maccusa, oGrnomou-
HbIi MaTepHall TOCTYTNAl M C BOCTOKA, I[le B HaCTOAIEe BpPeMS PAcHOJIOXEHO
flnonckoe Mope. BeuecTBeHHbIH COCTAB OCAJOYHBIX MOPOJ I'€OCHHKIIHHATBHBIX
KoMiuiekcoB CuXOT3-AJIMHA NOATBEPXKIAeT 3TY TOUKY 3PEHMS M CBMIETENBCT-
BYeT B I0JIb3Y [BYXCTOPOHHEro MMTAHUA NMPONYKTAMH Pa3pyLIeHUS KOHTHHEH-
TAIBHOH KOPHI HA CTA[JHH Pa3BHTHA 3peNbIX CKIAMUaThIX CTPYKTYP.

Bce mpuBefeHHbIe BbIlle 0GCTOATENBCTBA BMECTE C JJAHHBIMH 10 BEIIECTBEH-
HOMY COCTaBY TePPHIeHHBIX — IECUaHBIX M IJIMHHCTBIX — MOPOJ OCAIOUHBIX
dbopmalpit CBUIETENILCTBYIOT, YTo CHXOT3-ANMHCKAA TEOCHMHKITHHAND MpeicTaR-
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nAer coboll BHYTPHKOHTMHEHTAIbHOE oO6pasoBaHMe, 3a/I0XKEHHOe Ha MecTe
packona (pugra) B CHATHYECKOH 3EMHO#H KOpe.

3a nocinefHee BpeMs YBEIHYWIOCh YHCIO CTOPOHHHKOB 3HCHAIHYECKOH
[131] npupomer Crxor3-AnuHA WK XOoTA Gbl YaCTH €ro, NPUIAIIIMX GoJbluoe
3HayeHHe npoueccam pudpToobpasoBaHua Ha KOHTHHEHTA/IBHOH KOpe B MPOTHBO-
BeC TOUKe 3peHHA 00 IHCHMATHYECKOM IIPOMCXOXIEHHH ITOH I'€OCHMHKIIMHAIH.
CyliecTBOBaHHe 30H pACTAXEHWA NOKA3bIBAaeTCA U B Dosee [peBHMX, YeM pac-
CMaTpHBaeMble HaMH, 30Hax — XaHkaiickoM MaccuBe H 0ro-3anagxom Ilpu-
Mopse, a Takxke Cesepo-Bocrounom Kurae, rze B cuiype ¥ nepoHe oOpa3oBaHue
KOHTHHEHTAIIbBHOH KOpPbl COMPOBOX/IAIOCH TEKTOHHYECKOH AECTPYKIMEH HOpH-
deiickoro MetamopdHIeCKOT0 OCHOBaHMA C pas3lIMyHOM rny6uHOW ero pac-
KPBbITHA, BIUIOTh N0 06pa3oBaHusA IBreOCHHKIIMHATIBHBIX MPOTHOOB, a K CcpeaHe-
My Ma1e03010 Ha 3TOH OGLIMPHOH IUTOIIANM HAMETWIACh CIIOXHAA NaTeoTeKTo-
HMYecKad oOOCTAHOBKA, XapaKTepH3OBABILUASICA COYETAHWEM PUQTOBBIX 30H,
ryBOKHX NOABHKHEIX 1iefb¢GOB ¥ KOHTHHEHTAIbHLIX CKJIOHOB, pas[esieHHbIX
ocratkamu dyHpamenTta [95]. Cama ke CuxoT3-AnMHCKas CHCTEMa, II0 MHEHHIO
CM. Tunbmana, 3anmoxwiach Ha NMEpBHYHON OKeaHMYecKOH Kope, ¢parMeHTh!
KOTOpO# B BHJEe HeDONBIMX MOJIOC OHOTHIOBOTO MeNaHXKa pa3sBHTHI Ha Iore
Mpumopss. B kap6oHe—NepMu NPOH3OLUIO CTAHOBJIEHHE DAHHErO I'DAHUTHO-
MeramMopdHueCKoro clos, KOTOphI B TpHace nojseprcA pudroreHesy, u B
HOBOOODA30BAHHKIX LIOBHBIX MpOrHGax BO30GHOBIANOCE IeOCHHKIIMHATBHOE
OCaJKOHAKOIUIeHHe. Bombloylo ponmb OTBOIMT mpoiueccaM pHTo0OpasoBaHHA
B Cuxors-Anurckoii reocusiknuuann UU. Bepcenes [12]. OcHoBbiBasich Ha
0OILETe0IOrHYeCKHX H MATEOHTONIOTHYECKHMX [aHHBIX, OH Mpe[monaraer, 4ro
B KaMEHHOYIOJIBHOM IepHOMe M paHHeNnepMCKOH 3M0Xe eOCHHKIIMHANbHBIE
nporuGel 3aHMMATTH CPaBHUTENbHO HeGONBUIYI0 MIIOLIafh, COUIMEPHMYIO C
TePPUTOPHAMY, 3aHATBIMM B HacTosiee Bpems Camypckum, I'napHeim u [pu-
OpeXHbIM aHTHKIMHOPHAMH, NMPHYEM He HCKIIHYeHO, YTO 3TH Mporubel o6paso-
BAJTHCh B pe3yJ/IbTaTe PACTAKEHWA 3eMHOH KOPDBI, T. €. OTHOCH/IHCh K THIY pH(-
10B. PacTiXeHue KOpBI B CHHKIIMHOPHH CONPOBOXIAIOCH €€ CHKAaTHEM B CMeEX-
HBIX pailioHax, a o0pa3oBaBUMIiCA TeOCHHKIMHAIBHBIA GacceilH 3anonmHwicA
ocagkKaMH B KOHLUe NepMH, TpHace U paHHeM Meny. H.I'. Mensuuxos u JI.A. U3o-
coB [62] Ha ocHOBe CTpYKTypHO-pOpPMAaIMOHHOTO aHatu3a CHXOT3-ANMHA
NpHIDIH K BRIBOAY, YTO TEOCHHKJIMHAIb 3I0XWIACh B CpefHeM Talieo30e,
BO3MOXHO B CHIlype, Ha pas[poGIeHHBIX CTPYKTypax MOKeMOpHICKOTo KpHc-
TAUIMYECKOT0 OCHOBAHHA.

B.B. T'onoayGos [34], ucrions3oBaBiumii HoBefillMe JaHHbIe N0 CTPATHT paduu
u textoHHike HbkHoro Cuxor?-AnuHA, BbINENAET CTAOMI0 HATOXEHHOH reo-
CHHKIIMHAIIH, TOCTe0BaBIly0 32 IU1aThOPMeHHOM CTafued, ¥ HeJIHT ee Ha IBa
3Tana: [eMHCCHOHHBIN W MHBepCHOHHbIA. [lepBblii M3 HHX OXBAaThIBAaeT OTPE30K
BpeMeHH OT kapboHa [0 Mo3/Hel opsl. B kapGoHe u nepMH 0CaKOHAKOIUIEHHE
MPOMCXOIWIO B JIBYX OJHOTHMIIHBIX BHYTPUKOHTHHEHTAJIBHBIX PH(TAX, BHITAHY-
HBIX B CEBEPO-BOCTOMHOM HANpABIIEHMH, pasfeNABILIMXCA O0JIacTbi0 TMOOHATHA,
KOTOpO€ pa3MbIBa/IoCh BIUIOThb [0 NO3[HeH NMEpMH, B TO BpeMs Kak B pudTax
HaKamIMBaJIMCh K PEMHHCTO-aJIeB POJIUTO-CIMITHTOBbIE (POPMAILMH C THH3aMH pHdo-
TeHHBIX M3BECTHAKOB. B pudrax, BeposATHO, GOpMUpPOBANdCh HOBaA OKeaHHue-
cKasf Kopa.

H.II. BacunskoBekuit [18] cumraer, uro koHuenuma 3anoxeHns TuxooikeaH-
CKOTO Mofica Ha miatpopMeHHOM cyBerpare He COITIACYeTCA ¢ re0JIOTHUeCKHMH
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W reoQHUIUUECKHMH [IAHHBIMM U T10ITOMY He MOXeT GhITh MONOXKEHA B OCHOBY
COBpPEMEHHBIX Tpe/ICTaBIeHHi O ero reosioruyeckoi npupose, a I'.C. uubupen-
Ko [33] HasbiBaeT CTPYKTYpy CeBepo-3alajHOro cekTopa TUXOOKeaHCKOro
MOACA OPTOTe0CHHKITHHATTBHOM .

KomnpomuccHas touka 3penus Bpicka3zana E.b. Bensrenessim u U.A. TMnort-
HUKOBBIM: CyOf o ¢u3wveckoMy momo M ¢opmannoHHOMY cocTaBy, CHXOTa-
ANMHCKas TeOCHHKJIMHAND 3T0XKMWIACh Ha reTeporeHHom dyHnmamente. K jory
or nuauH Komcomonsck-Ha-AMype—CoBerckas ['aBanb GyHIAMeEHT KOHTHHeH-
TANBHOTO THINA, 8 K CeBepy — OKEeaHHYeCKOro WM mepexopHoro. OHM xe mop-
YepKHBAIOT OTPOMHYK pONb pudTOreHesa B KaHHO30HCKOE BpEMs, Korja
pacTATMBalOLIMe YCHWIMA NpHBenH K 0oOpa3oBaHMI0 IPaHIMO3HONR CHCTEMBI Ipa-
6eHoB, mpocnexusatomeiica B npepenax [Ipwamypsa Gomee yem Ha 900 kM —
or ycrefi p. CyHrapu Ha wore go Ynebadckoro 3anuBa OxoTckoro Mops Ha
ceBepe [10]. Cepus xaitHO30MCKHX BrajuH noji Ha3BaHueM Amypo-OxoTckoi
soigensierca u JI.A. Kpacusim [51].

[IpomyKThl BYNKAHHYECKOH NEATENBHOCTH OKAa3alM HeCylleCTBEHHOe BITMA-
HHE Ha TeppUreHHOe ocafKoHakomleHHe CuxoTa-Anuua. OHM BXOOAT B COCTaB
TIOPOJ1, ¥ TOJILI TOJIbKO PaHHEreOCHHKIIMHAIBHOIO KOMIUIEKCA M CaMOH BepXHe#
YaCTH TO3[IHEreOCHHKIMHATBHOrO. B mepBoM ciyyae 310 pe3ynbTaT MOABOIHOTO
BY/IKQHH3Ma OCHOBHOTO COCTaBa, NpPeMMYILECTBEHHO JIaBbl CIIMIIMTOB H OYeHb
HEMHOTO OCHOBHBIX Ty¢oB. KpomMe TOro, B K peMHHCTO-BYJIKaHOTeHHO# dopma-
IMM BCTPEYAaeTCHA H HEKOTOpOe KOJIHYECTBO TPAayBAKKOBBIX TNECYAHHKOB —
pesyJibTaT pa3MbiBa BHYTpUDOacceHOBBIX NMOMHATHH, B TOM UMCIIE M BYJIKaHH-
YecKOro IpoMCXoXxnenus. Bo BTopoM cilyuae 310 NpOAYKTHI IPEHMY1IeCTBEHHO
cyGaspalbHbIX M3BEpXKEHWH M IIMIUb YaCTHYHO INOABOIHBIX — aH/E3MTOBOIO
H Gonee kucnoro cocraba. B Gacceiine p. KeMbl oHM npencTasneHbl IIacTOBBIMH
3anexamu Ty¢poB ¥ Tydonas HeGoIbILOH MOLIHOCTH, HO OCHOBHYK POJIb HIPAIOT
BYJIKAHOMHKTOBBIE MOPOJIBI, 110 COCTABY COOTBETCTBYMIME AHJIE3UTY, BHEIIHe
MOpod HEOTNMYMMBIE OT TyQOB M ClaraiuiMe BYJIKaHOTeHHbIA THI (HIIMILA.
Ewe cepepHee, B Gacceiine p. Camapru, HauGonee MOJIONIBIE FOPH30HTEI CKIIA/-
UaTBIX KOMIUIEKCOB roTepuBa—anb0a, Hemocpe/icCTBEHHO MOICTHIAIOLIHE BYII-
KAaHHYeCKHH TOfAC, BIOJHE COMOCTABHMBI C OCTPOBOMYXKHBIMH CHCTEMAMH
runa Kamuatcko-Kypunsckoit [32]. Tem He Menee 3T IpOSBIICHAS aH[Ie3HTO-
BOTO BYJIK&HM3Ma BPAL NIM CYMTAKT [OKA3aTelIbCTBOM CYUIECTBOBAHWA THITHY-
HBIX OCTPOBO[Y KHBIX CHCTEM, TAK KaK OHM BO3ZHWKIIH OJHOBPEMEHHO ¢ OKOHYa-
HHeM (NHILeBOro 3Tana B I'TIABHOM CHHKITHHODHMH ¥ C HAYaJIOM HAKOIUIEHUA MO-
71acChI, HEMOCPEeICTBEHHO Mepef] MOILIHBIM OPOTeHHBIM BYIKaHU3MOM cyBaspaib-
HOTO THIA, MPUBEJLUMM K 06pazoBanuio BocTouno-CuxoT3-ANTMHCKOTO BYJTKaHH-
4eCKOro mosca. YKa3aHHbIe POABIIEHHA aHIE3UTOBOIO BYIKAHU3MA B BepXxHeH
YacTH TeOCHHKIMHATBHOTO TePPHTeHHOro cyOcTpaTa CBHOETENBCTBYIOT JIMILB
0 TOM, YTO CYIECTBYeT H3BeCTHafi yHAC/Ie[OBAHHOCTb MO3IHETeOCHHKIIHHANb-
HBIX H OPOTEHHBIX BY/IKaHWYeCKHX npoueccoB [18, 32, 55, 98]. Cocras reppu-
reHHbIX 00pazoBanmii CHXOTI-ANMHA K aHanu3 GopMaluii MO3BOJAKNT YBePeHHO
yTBepXOaTh, YTO ITOT PErHOH He MPOXO/ Myl B GoJblleH CBOeH YacTH, 10 KpaiHeH
Mepe APKO BBIPAXEHHOH, OCTPOBOMYKHOH CTa/liH, XOTA aHIE3HTOBBIA BYIIKa-
HM3M TPOABWICA HA CAMBIX NMO3JHMX CTAIMAX COOCTBEHHO re0CHHKIIMHATBHOTO
PasBUTHA.

Ha Bocrounoii Kamuarke, BXOJsilel B COCTAB BHY TpeHHE H 3 O H bl
Tuxo0KeaHCKOro pyIHOro TMosAca, Tak Xe Kak W Ha Cuxora-Anmve, B uenom

101



labnuua 18

CpepHeB3BelICHHBIH XHMHYeCKHH COCTAB OcCajlouHmX 06pazoBanuii T'MaBHOTO CHHKIH-
Hopusi CHXOT3-Annus, Bec, %

JIuTonoro-cTpaTHrpaduueckasn eqHHHLA Si0, TiO, | Al,O05 | Fe,04 FeO
3anagnas YacTh
AcnuaHas popmanus :
TAayXWHCKaA CBHTA 65,95 0,54 14,37 2,65 2,58
OnuonaHas Gopmaima
YKTYPCKAs CepHs 70,72 0,44 13,09 1,76 342
Monaccosas dopmauns
NYKKHHCKAs CBHTA 76,50 0,30 10,42 2,25 2,08
3anagHas YacTh B LEJIOM 71,83 0,42 12,57 2,06 2,78
Boctounan yacre

Onuiuesas dhopMalus
YKTypCKas CBHTa

IMeppas Tonua necyaHoro amiia 68,25 0,51 14,07 1,20 1,45
Bropas Tonua necyaHoro ¢miua 60,01 0,65 14,50 0,69 4,42
Tomnila NecyaHo-TTHHKCTOro (ruiua 63,12 ..B:71 15,28 2,13 3,38
TpeTss Tona necyasoro (uiia 67,76 0,47 12,98 1,33 3,98
Tomua rpy6oknactuyeckoro dmiua 65,32 0,66 14,88 1.21 3,57
OnuiueBas GOpPMALKHA W BOCTOYHAA 63,34 0,59 14,36 1,38 2,91
4acTh B LENIOM

I'nasHef CHHKITHHOPHI B IeTOM 68,45 0,51 13,50 1,70 2,85

Pa3’BMT TNOJIHBIH (OPMALMOHHEIA DAN, BKIIOYAKIIMA BYIKaHOTeHHO-KpEeMHHC-
Ty, ACHHOHYI0, TeppHreHHble QIIHILEBY0, GNUILUOMIHYI0, TpayBaKKOBYIO
H MOJIACCOBYI0 hOpMaLHH.

B Omotopckom nporube He 103)Ke ceHOHa HAKOMWICHA PAHHEr 0CHHKITMHAIIb-
HBIH KOMIUIEKC, upencrasnem:ﬁ B OCHOBHOM BYJIKaHOTe€HHO-KPEMHHCTON
(opmaumeii, MOIHOCTs KOTOPOil OLEHHBAETCA B HECKOBKO KHIOMETPOB [96].
OHa cocTOMT M3 3dy3UBOB OCHOBHOTO COCTABA, ALIM H KPEMHHCTBIX CIIAHIIEB,
3HAYMTENIBHO pexke M3 0Gnomounsix nopof. Ilo3gHereoCHHKIIHHATBHBIN KOMII-
JIeKC, Ky[a BXOOAT achujHafA, (ruiieBad W MonaccoBas (GOpMalMH, COCTOMT
MOYTH MCKJTIOYMTENIBHO W3 TEPPHTeHHbIX — TECYAHBIX W TJIMHMCTBIX — TOPOJ,
K KOTOpbIM TOJIBKO B BEpXHeH YacTH pa3pe3a Ha 3aKJIIOUUTENIBHOH CTaJyH
Pa3sBHTHA TEOCHHKJIMHATH — B MOJIacce 3HAYMTEJIbHOE MECTO 3aHHMAWT Tydsl
M JIaBBl OCHOBHOTO H CpE/IHEro COCTaBa. B OCTanbHBIX JIMTONIOrO-CTpaTHrpadu-
YeCKHX eQHHHIAX MpOAYKTHl CHHXPOHHOTO BY/IKAHW3Ma HE MrpaloT CaMOCTOs-
TeJIbHOH POJIH, COCTaBNAA [O/M NPOLEHTOB MOILHOCTH M Cllaras pefiikHe Majo-
MOLIHBIE TUIACThI U JIMH3EI.

ByniaHnueckuii MaTepuan TeM He MeHee pa3sBHT Be3le OUeHb LIMPOKO KaK
NpUMECh B OCAJIOYHBIX NOPOJAX, XOTA KOJWYECTBEHHbIE COOTHOLICHHSA OaneKo
HE SCHbI, MOCKONBKY JMTOK/IACTHYECKYH) YaCTh OYeHb TPYOHO OTIIMYMTH OT
NepeoTNoKeHHbIX oflloMKoB 3¢ dy3HBOB, H BEPOATHO, BCe Xe MOMABNIAIILEE
KOJIHYECTBO €ro MNEPEeOTNONKEHO | ABJIAETCA [TIABHBIM KOMIIOHEHTOM BYNIKaHO-
MHKTOBBIX IPayBaKK.

Acnupnaa opmauMa nogcTHindeT GUMIUEBYI0 He TOMBKO Ha HismumckoMm
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MnO MgO CaO Na,O K,0 TIIr Cymma

3anaanas vacrs
0.15 1,60 212 2,76 275 4,32 99,79
i 0,07 0,90 1,24 2,94 2,95 2,10 99,63
0,03 0.63 092 1,88 277 2,28 100,06
- 0,05 1,05 1,14 244 2.92 2,80 100,06

Boctounas wacrts

13
0,07 1,58 1,61 1,51 3,59 6,20 100,04
0,20 2,74 1,65 1,96 3,44 9,54 99,80
! 0,06 2,34 1,58 2,26 3,35 5,81 100,02
k 0,07 1,66 2,06 1,62 2,72 5,25 99,90
B 0,25 2,23 1,58 1,89 3,53 4,97 100,09
E 0,10 2,02 1,66 1,86 3,38 6,39 99,99
{ 0,08 1,55 1,41 2,14 3,16 4,75 100,10
|

NOJIyOCTPOBE, HO W B APYTHX MecTaX, HaNpUMEp Ha 3aMalHOM W BOCTOYHOM
nobepesxbe monyocTposa I'oeeHa, B paitoHe Gyxtel JlaBpoBa. OHa e X0poiio
passuTa B Tromesckom mporuGe. MoXHO Npeanonokuts, 40 B 0GOMX perxo-
HaX acmuaHas GopMauHA, Npe/icTaBlieHHas MOHOTOHHEHILIMMY Ye PHBIMM aJIeB po-
| aprujuIMTaMH, YaCTO B TOH WIM HHOM CTENeHH pacC/iaHUOBaHHBIMH, TOBCEMECTHO
orpenAer QuimeBy0 GopMalHi0 OT KPeMHHCTO-BYJIKAHOTEHHOH WM TpayBak-
KOBOH.

Tak e KaK ¥ BO BHellIHeii 30He, BKJouas CuxoT3-AliMHb, BO BHYTpeHHeH —
Kopakcko—Kamuarckoii 06nacT — IMPOKO pa3sBHTH (uinlleBble (HOpMaIHy
[55]. Ouu HaxomwHMCh, 32 CPABHMTENBHO KOpPOTKHIl OTpe3oK BpeMeHH (B
OmoropckoM nporuGe 310 NO3[HHI Mel—TaTeoreH, B THOUIEBCKOM — HYDKHM—
- Cpe/iHMii MHOLIEH) , HO MOLUHOCTh MX BENTMKA, H 3T0 CBMIETENBCTBYET O BeChMa
HHTEHCHBHBIX TMpOLEccax pa3pylLueHHs, NEpPeHOCd W HAKOIUIEHHA OosblUIMX
Macc OGNOMOYHOIO BYJIKAHHYECKOTO MarepHana. JTO COrylacyercs ¢ MOIUHOH
- BCOBIIKOH TEPPHUIeHHOro OCAKOHAKOIUICHHA W B 0CODEHHOCTH HaKOIUIeHHA
TeppureHHoro QMIa, KOTOpad MpOSABHIIACE B PAa3NMYHkE BpeMeHa MelOBOro
NepHOJa M YacTHYHO B Havarne mnaneoreHa. B ato Bpems mo Bceit mepudepnn
Tuxoro okeaHa M €ro OKpaMHHBIX MOpeHl CyllecTBOBana lemb rinyBGOKHX M
NpOTAXEHHbIX (IIMIIEBbIX GacceHHOB, MCIBITABIIMX CUIIbHOE BITHAHME MpOIEC-
COB ByJKaHu3Ma [56].

MonaccooGpasosanue Ha KaMuatke npoABWIOCE 3HAYHTENIBHO sipue, 4eM
Cuxora-Anuse. OcafoyHo-BylIKaHOTeHHbIE, B TOM UYHCIle M OBIIOMO4HBIE,
QJILIH, HAKOTMBIIMECH 3[IeCh, HA ITOM ITane HAMHOTO MOILHEEe, H OHH COflep-
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TabGnuua 19
CpenveB3BelLeHHBIH XHMHYECKHHA cocTaB ocanowHeix o6pasosannit HnsnuHckoro nomy-
ocTpoBa, Bec. %

Jutonoro-crpaturpacduyeckue emunnusl | Si0, TiO, | Al, 0, Fe, O, FeO
Acnuanas popmauus
JIOXKHOMNBIIMHCKAA CBHTA
nepeas ToJILLA 5943 0,84 16,05 3,71 4,21

Omuesas hopmanus
TAKETYHPCKAS CBATA

BTOPAsA TOJNILA 5711 0,70 16,01 2,14 4,91
TpeThA TOJIIA §8,33. ..0,717 14,60 3,95 3,70
opHHCKas CBATA *
yeTBepTas TOJIILA 5798 074 13,56 4,02 3,36
NATaA TONIIA 58,46 0,80 15,71 2,26 4,78
LrecTas Tonaa 58,62 0,76 1448 2,24 4,76
Onuiuesas Gpopmalis B LUeTIOM SEIIVSR07S & 14,39, 3,31 399
Monaccopas dopmaius
VHAIbCKasA CBHTA
cebMas TOINILA 56,17 0,76 ' 15,09 2,59 4,91

WUnbovHaCKAas CBUTA,
HUXKHAA OICBHTA

Bocbmas —oOUHHANLE- 55,30 0,17 16,17 4,58 2,97
Tas TOJIM
WnenuHCKas CBUTA, 56,25 0,75 12,52 4,09 1,56
BepXHsAA NOOCBHTA
ITaxaumHCcKas CBHTA 57,89 0,75 12,02 5,23 1,35
Kopdcekas ceuta 56,40 0,59 1449 2,45 4,15
MonaccoBas (hopMaiHa B Uelom 56,15 0,73 14,64 3,62 3,38
HnbnuHCKHMi paspes B uenoM 57,36 0,74 14,64 3,48 3,74

JKaT HecpaBHeHHO GOonblie, uYeM B HHXKenmexawmx (OpMamHAX, NPONYKTOB
BYJTKaHHYeCKHX CybajpabHbIX H3Bep)KeHHH, CHHXPOHHBIX 0CaIKOHAKOIUIEHHIO.

MuHepanibHbIH cocTaB 0BIOMOYHOrO KOMIIOHEHTa MNecYaHHKOB BocrouHoi
KamuaTtiH, cCOOTBETCTBYIONIMI TPayBaKKaMm, 00pa3oBaHHbIM 32 CUeT pa3pylleHus
CpemHMX ¥ OCHOBHBIX 3(Qdy3uBOB, a TaKKe MOHTMOPHIUIOHHT-XJIOPHTOBBIA
COCTAB [JIMHMCTBIX MOPOA — TpoOyKTa Npeobpa3oBaHUA BYJIKaHHYECKOTO
BEIUECTBA — 3TO CBOHCTBA, KOTOPbIE BBIIEPKHUBAIOTCA BO BCEM TeOCHHKITHHAIIb-
HOM pa3pe3¢ NpH NOJHOM OTCYTCTBMH apKO30B M HHYTOXXHO MAIOM Y4YaCTHK
CHAIWYECKOr0 MaTepuaia, H OHH HeCOMHEHHO CBH/IETE/IbCTBYIOT, YTO PElUAOLIHM
¢akTOpOM B mpoleccax reoCHHKITHHATbHOM cemumerTanuu Bocrounoi Kamuar-
KH Obll BYJIKaHW3M BHayale OCHOBHOTO, 4 3aTeM [PEHMYILIECTBEHHO CpeIHEro
COCTaBa OCTPOBOMYHOTO THIIA.

Ecnu B wibnuickom pa3zpese OmoTtopckoro nporuba BYTKaHHYECKHH Mate-
puan Bobllied ¥acThi0 BYJIKAHOMHKTOBBIH, TO B Tiomesckom nporube, cyns
no pa3BHTHIO [uatomoBoro ¢mmuwa Ha KpoHouxom mnomyocTpose, BiMsHHe
BYJIKaHH3MA NpPOABWIOCE B pPe3KOH AKTHBU3ALMH >KM3HE[eATEIbHOCTH IMaTO-
MOBBIX BOJIOpOC/ied Gnarofaps oBOrallieHHI0 BOM, KpeMHe3eMOM B pe3ylibTare
noBOYHOH M TOCTBYNIKAHHYECKOH [eATENIbHOCTH, 4 TAKXKE B CBA3H C pas3lioxe-
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MnO MgO a0 Na,0 K,0 TITTI Cymma

0,13 2,96 2,65 2,88 241 4,81 100,08
0,15 4,33 3,54 3,51 1.77 5,16 99,33
0,12 4,32 3,11 3,09 1,89 5,37 99,79
0,09 4,68 5,18 3,08 1,94 5,59 100,22
0,09 3,78 2,82 2,67 2,49 6,29 100,15
0,12 4,15 3,90 3,22 1,89 5,94 100,08
0,11 4,40 4,26 3,14 1,92 5,35 99.93
0,13 3,95 3,49 4,54 1,52 6,89 100,04
0,09 3,39 4,99 3,19 1,41 7,46 100,32
0,33 1,90 6,18 2,05 2,08 11,95 99,66
0,31 2,81 5,11 3,44 1,75 9,18 99,84
0,19 1,47 5,82 2,87 1,71 9,52 99,66
0,17 2,18 4,90 3,38 1,47 972 100,34
0,14 3,29 4,40 3,22 177 7:32 100,10

HHEM BYIIKaHWYeCKHX OpoayKToB. OOpa3soBaHHI0 JHaTOMHMTOB cHOCOGCTBOBANO,
NO-BUIMMOMY, ¥ 3HAYMTEIbHO MeEHbIllee KOJIHYECTBO TEPPMI'eHHOIo MaTepuana,
nocrynasiuero B Tromesckuit Gacceiin no cpapHenuio ¢ OmoTOpCKHM.

BeposiTHO, 3TH GacceilHbI MOT'YT COTIOCTABIIATBCA C COBPEMEHHBIMU OKpauH-
HBIMH MODSIMH H Ty BOKOBOIHBIMH Kell06aMH, CONPAXKEHHBIMH C OCTPOBHBIMH
nyramu thna Kypwro-Kamuarckoi u AneyTckoi. B H3BeCTHOM CMBICIIE MOXHO
YIBEpX[IaTh, YTO XapakTep OCaJKOHAKOIUICHHA, OCODEHHO BeEIECTBEHHBIH
COCTaB OCA[KOB, NPaKTHYECKH He MEHSETCA CO BPEMEHEM: CYIIeCTBYeT HeKad
IpeeMCTBEHHOCTh IpPOLECCOB CEAMMEHTanMH Oe3 KakoH-JIHDO OIIyTHMOH 3BO-
JIFOIMHA COCTABa.

Ecnu Halle mpenmonoXeHHe O pa3NWYHBIX NMYTAX PAa3sBATHA BHYTPHKOHTH-
HEHTAIBHOM M NpHOKeaHWYecKoi 30H JlanpHero BocToka BepHO, TO MO-pa3HOMY
MpefiCcTaBIAeTcA M CHoco0 HApamMBaHHA OCAIOYHO-BYIKAHOIeHHOH 060J10YKH
3¢MHOH KOpBI, H B 0coDeHHOCTH ee BepxHMX 4acTel. EcTecTBeHHBIM BBIBOIOM
M3 Hallledl NpefmnochUIKM O pHQTOBOH npHpole GonblMHCTBA (PaHepO30HCKHX
BHYTPHKOHTHHEHTAIbHbIX TIEOCHHKIIMHAIIEH M COOTBETCTBeHHO 6acceHHOB
OCaJIKOHAKOIUIEHHA B 3TOW YaCTH 30HbI Nepexolia OT KOHTHHEHTa K OKeaHy

Oy/eT TOT, YTO IO CYIUECTBY 3/IeCh HA MPOTHKEHHH (aHepo30s He MPOUCXOIUIIO
8, 3ax. 523 105



TaGnuuna 20
CpeaHeB3BelIeRAbI XHMHIECKHI cocTaB ocanowHbix o6pasosannii Kponoukoro nony-

ocTpoBa, Bec. %

JIMTONOTO-CTPAaTHI PaHYECKHE eMHNITLI Sio, TiO, | AL, 04 Fe, 0,4 FeO

I'payBakkoBas popmalns

GoraueBckas CBATA 584 0,66 1441 4,29 1,25
AcmaiHasg dopmanns

YaXXKMHHCKas CBHTa 67,56 0,60 12,57 341 0,82
Onxiesasd Gopmauns

TaThAHMHCKASA CBHTA 62,33 0,59 17622 " 303 1,27

TIOLIEBCKAsA CBHTA 61,35 0,65 14,75 2,88 2,04
Dopmauua B Lenom 61,77 0,60 14,52 294 1,71
KpoHouk## paspes B ueinom 61,91 0,61 14,16 3,35 1,44

Ta6nuna 21

CpeaHeB3BellieHHbIE COEPXAHHA MMKpOYIEMEHTOB B ocafounbix ob6pasopanmax Inag-
HOTO CHHK/MHOPHA CHXOT3-ANHHA

Jlutonoro-crpaturpadudeckas Sn Pb Zn B
eOHHHIEA

3anaaHas 4acTeb
AcmupHas hopmanns

TayXHHCKas CBHTA 25 18 .76 SR L5 T 51 70
OnuinounHas hopmauns
YKTYPCKaR CBHTa
nnongHan Tonua 52 2B 96 56 232 8 88 108
TIeCYAHHKOBAsA TOJILA 86 31 139 v g e R B | 67 126
DQopMauus B lieJioM 7.1 30 120 57 19 30 9 76 118
Monaccosast dopmauns
NYXXKHHCKas CBHTA 88 .33.-275 110 12 38 12 100 310
3anagHas YacTh B LENOM Ti2- 30 . 162 71 17 32 .10 81 171
Boctousas 9acTh

®nuwenas dopmaims
YKTYPCKas CBHTA

mepBas TOMIIA Mec- 30 129 54 $29 ;5236 059 9.5 =0 94.5: 54
YaHoro ¢umuia
BTOpas TOJIlA Mec- 3.1 2] 75 8 40 44 14 70. 61
4aHoro rmma
TIeCYAHO-TTTHHHUCTBIR 52 435 52 166 57 64 14 96 46
rmm
TpeThs TOMIIA Mec- 4.3 35 " 51 L e 7 e - e * Sl 3|
yaHoro ¢muuia
rpyGoknacrudeckmit 30 23 84 196N 36 48" 64 78 157
pmim
®opmauns H BoCcTOYHAS 40 30 58 145 S4).- 56 ‘17 188 .- 52
YacTs B LENOM
I'napHEIH! CHHKITMHOPHMI 5,5 30 108 109 29 44 14 84 109
B Uenom
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MnO MgO CaO Na, O K,0 IIrt Cymma

| 0,13 2,66 6,51 2,65 1,58 7,50 100,04
| 0,01 1,83 2,04 1,86 1,64 7.52 99,86
0,08 2,19 3,90 2,41 1,88 8,02 99,92
0,08 2,65 3,19 2,35 2,17 7.1 99,82
0,08 2,45 3,49 2,37 2,04 7,84 99,81
0,08 2,39 4,00 2,35 1,85 7,70 99,84

CKOJIBKO-HHOYIb 3HAUUTENIBHOTO YBEJIMYEHHA MACCHI OCA[JOYHO-BYIKAHOTEHHOTO
ClI0si 3eMHOI KOpbl 3a c4YeT NOCTYIUIEHHA HOBOTO, IOBEHW/IBHOTO Martepuana. B
npoiecchl pa3MbIBa, TPAHCIOPTHPOBKH, NEpepacnpeelieHHs W 0CaJKOHAKOM-
NIeHHsi BOBJICKAIMCh JIMIUL INOPOMABI CHAIMYECKOro (yHOameHTa, Ha KOTOPOM
0B6pazoBamuch pH(THI H KOTOPLIH CITYXHJ ITTABHBIM MCTOUHHKOM IUTaHUA BHY-
- TPUKOHTHHEHTANBHBIX OacceifHOB. I'myOHHHbIE WTOYHMKM BeIIECTBA CHIFPAIH
B 3TOH 30He GOJBLIYI0 PONb INIaBHBIM 00pasom B 00pa3oBaHMM MHOrOYMCIIEH-
HbIX, WHOT/IA KPYTHBIX TeJl PaHMTOHOB MyTem nepepaboTKy 0caIouHbIX NOPO/
WK OCPEICTBOM BHE[IpEHUA MaHTHIHBIX MarM.
Takum o6pasom, Hallli [aHHble MOJHOCTBI0 MOJTBEPKOAKT TOUKY 3pPEHHsA
- AM. CvmproBa [85], Bhicka3aHHyi0 MM Ha OCHOBe aHanu3a obiereonorunye-
. CKMX JaHHBIX, M B YACTHOCTH HoxeMOpHMiiCKo# HcTOpuM pa3BHTHA Boctoka
Azuu. Ecnu poxemOpuiickue TeOCHHKJIMHANM MO OKpauHam THXOro okeaHa
3aKNafBIBATHCh Ha OKEaHWYeCKOH Kope, TO pas3pacrTaHue KOHTHHEHTAJIbHBIX
macc B HokemOpuM [HeiicTBHTENbHO mpoucxomwio. B daneposoe xe Gonee
BepoATHO (POPMHUPOBAHHE TEOCHHKIHHATBHLIX TPOrOB Ha KOHTHHEHTAIBHOM
cyberpate MM HA HOBOOODa30BAaHHOW OKEAHMYECKOH KOpe, BO3HHKILUEH B
npouecce pudroobpazopanus. BozMoxkHO, 4TO MPOLECCH!  TeKTOHO-MAarmMaTHye-
CKO#H aKTUBH3AlMH B LUHPOKOM CMbICTIE ObUTH CBA3aHBI C NOA0OHBIMY SBIICHHAMH.
IpennonoxeHHe Xe O TOM, YTO NPHOKeAHHYECKHE TEOCHHKIIMHAIH Obui
3a7I0KeHbl Ha OKEaHWYeCKOH Kope, NPHCYTCTBHE B TEOCHHKIJIMHAIBHBIX TeppHU-
TeHHBIX TOJIIAX OTPOMHOIO KONHMYECTBA BYJIKAHOMHKTOBOIO MaTrephaia B
- TpayBaKKaX M, HANPOTHB, HHYTOXKHAA POJIb aPKO30BOT0 MaTepHalla 1alT OCHO-
BaHWe yTBep>KOaTh, YTO MMEHHO ByJKaHWYeCKHE IJ1yOHHHbIE MPOLYKThI MPHBO-
OWIH K HCTHHHOMY YBEeJIIHYEHHI0 Macchl 0CaJIOYHO-BY/IKAHOTEHHOTO CII0A 3eMHOMi
KOpBI, KOTOpasA [aXe B CBOeH BHAMMOI YaCTH HACYMTHIBAET 3[I€Ch HECKOJIBKO
KWIOMETpOB M KOTOpas B pailoHaX aKTHBHOTO BYJIKAHM3Ma MPOMOJDKAlia Hapa-
WMBATHCA B HeJaBHEM I'e0NIOTHYECKOM MPOLUIOM, H 3TOT MPOLECC NPOoI0IHKaeTCH
M B HacTosAIee BpeMA.
 IpunimnuansHO pa3MyHOe MPOMCXOX/IEHHE OGNOMOYHOTO MaTepHana JUls
TePPHUTEHHBIX KOMIUIEKCOB B 1IeJIOM MOATBEPXKIAETCA U HX CPe[HEB3BEIIEHHbIM
€CKHM COCTABOM, MOJICYMTIHHBEIM B COOTBETCTBHH C JIONieH YUacTHA B HHMX

BHBIX TUNOB nopojx (tabn. 18—20). Ha Cuxor3-AnnHe cpe/iHeB3BelleHHbIH
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TaG6nuua 22
CpeaneB3penieHHbIe COJEPKANUA MHKPOIJIEMEHTOB B 0Ocafowibix obGpasoBanmax His-

IMHHCKOTO NOAyoCTpOBa, 1/m
Zn B Cu Ni Co Cr—] v

1 T T T

JIuronoro-cTpaTurpaduuecKue

Sn Pb
e/THHHIIBI

AcmmaHas dopmauus
JIOXHOMJIBITHHCKAA CBHTa
nepsas ToJNILA 57 24 119 142 110~ 49 35 73 [ 104
Onumesad Gopmaums
TaKeTYMpCKas CBHTa

BTOpAs TONILIA 35 . 158 69 101 44 35 81 103
TpPeThA ToNILA 4.3 .12 52 60 4552 3% H2 73
opHitcKad CBHTA

YyeTBEpTas TOJILA 3212 .55 A4 299 .50 - IR - 134 102

nsTas Tonua 96 722 .92 96 - 124 50 . -25 96 112

LUECTAS TOMLIA 3.2 sk2 "188 44 99 50 28 134 102
Onuesad GopMalu B 3.8 13 60 S3: WeR% 50 2T 121 95
uenom

Monaccopas Gpopmauns
yHanscKas CBHTa
celbMaf TONMIA 3.3, 2ed9 25 ~ R0 560520308 98
HIILIMHCKAS CBHTA,
HUKHSAS TOICBHTA,

BOCBMAaS-OMHHALLA-
Tas TONA 3.5 19+ 81 63 122 45 28 56 124
HILIHHCKAS CBHUTA,
BepXHAA MOJACBATA 3.7 36" "142 B6 “36° 43 186 43 270
NaxauMHCKas CBHTA e Ll v S 397009 135" 679171 1230
KopdcKas cBUTa 2609038 2 247040028 - F15 - BRI
MonaccoBas Ghopmauns B o N WS o PR A0 ca 42019 w14 188
Lenom
WUnsmuHCKpi pazpes B 37 AR T2 55,69 46 . 24 .. 96 124
HeJIoM

COCTaB ACHH/IHOM, (IIHIIEBOH W MONACcCOBOM (hOpMalyii MPUMEPHO COOTBETCTBY-
er rpaHuTy—rpaHoHoputy [48], oBHapyxusas Bbicokue cofmepxanus SiO,
1 K; 0, a na Kamuatke 10T xe (pOPMAIMOHHBIA DA COIEPHHT OKHCIBI (B 0CO-
HennoctM cymmapHoe xene3o, MgO, CaO u Na,0) B xomuyecTBax, Xapaxre-
pusyronmx auiesutbl. [IpuueM KpoHOUKMI pa3pe3 3aHMMAeT MPOMEXYTOYHOE
TMOJIOXKEHHE MEXIY MWIBIIMHCKHM M CHXOTI-WIMHCKHM THIIOM, pacnonarasch
OInKe K WIBIMHCKOMY,

JocTatomo ApKO 3Ta pasHHUA WUIIOCIPHPYETCA M NOBEJSHHEM MHKpOJie-
mentoB (puc. 30, Tabn. 21-23): CHXOTI-WIMHCKHH paspe3 XapaKTepH3yercs
3HAYMTENBHO OONBIMMH CONEPXKAHHAMH 3IEMEHTOB CHAIMYeCKOro Npoduis
0JloBa, CBHHI@A, IMHKa, Gopa, ueM KaMYaTCKHe, rje BeLyIUMMH SBJIAITCA
emuueckHe me/lb, HHKelb, KOGAIBT, XPOM M BaHammii. 37€Ch 0 HEKOTOPHIM

JJIeMEHTaM KPOHOHKH]‘;[ MOJIyOCTPOB  CHOBA 3aHMMaeT IPOMEXYTOYHOE
MOJTOXEHHE.
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Ta6numa 23

CpenHeB3BelUeHHbIE COJEPKAHHA MHKPO3/NEMEHTOB B OcafowHsix obGpasosanuax Kpo-
HOUKOr0 MONyoCTpOBa, I/m

Jintompro-crpaTurpaduueckan | on | py | zn | B fcu [N | Co| | V¥
epMHMLA
I'paypakkoBas dopmauns .
GorayeBcKas CBHTa 28 12 41 39 67 47 29 36 82
AcraoHas popMaums
YAKMHHCKAA (BUTA 2 TR by . 7 63 6L 88 19 60 - i8R
Omaesan Gopmam
TATBAHHHCKAA CBHTA 2311« 49 697, 088 AT =36 91
TIOLLIEBCKAA CBHTA A3 =12 63 8262 3§ 18 71 91
®opmMauKd B LEJ0OM I NS o S 6560 288 AR e T8 e 91
KpoHoukuit paspes B 29,0012 ' 52 63,062 4. 21 415 .81
nenom

YuuThIBas, YTO TEPPUIeHHbIE NMOPOMbI CNAranT MOMJABIMIONIYI0 YACTh MOIL-
HOCTH OCAJOYHO-BYJIKAHOTEHHOTO CJIOfl 36MHOHM KOpBI, XMMHYECKHH COCTaB MO-
CTIe[HEeH OKAa3bIBAETCA OUeHb OM3IKHMM K COCTABY TepPHIEeHHOM IeCcYaHO-IJIMHUC
TOi cocraBnAwoweit [32].

OCHOBHBIE BbIBO[Ibi

PaccMoTpeHHBIE OCagOYHO—BYJIKAHOTeHHble OOpa3’OBaHMs, pAasBUTEIE B
ABYX KOHTPAacTHBIX 30HaX THXOOKeaHCKOro mosca, — BHElHeH M BHYTpeHHeH,
ClIoXkeHsl GOPMAUMOHHBIME PANAMM, OTPAXKAKUMMM IIOJIHBIE T'e0CHHKITHHAIb-
Hble IMKJIBI OCAIKOHAKOIIEHHA ¥ BynkauuaMa, Kak Ha Cuxore—AnHHe, TaK H
Ha KamuaTke B OCHOBAHHMH I€0JIOrHYeCKHX pa3pe3oB 3a/1eralT paHHereoCHHKIIH-
HaTpHbIE OGHONMTOBEIE KOMIUIEKChI, Bbille pacrooseHs! mo3pHereocHHKIIH-
HajlbHbIe TeépPHIeHHbIe KOMIUIEKCE], B TOM YMC/Ie BY/IKAHOMMKTOBEIE, GOJbLLeH
YacThl0 C PHTMMYHBIM CTPOEHHEM, H OHH MOTYT KIacCHQUUMpPOBAThCA Kak
TEppUIeHHbIE — AaclMOHad, GmumoupHas u ¢nuesas GOpMaUMM ~— WIH B
LEJIoM, KaK OT/IOXKEHHA (IHMLIEBOro 3Tama B ILIMPOKOM INOHMMaHWH, Beime
OHM NEPexXONAT B MOPCKYH0 H KOHTHHEHTATBHYI0 MONaccy, KOTOpaf B OT/IHYHE
OT HMIKEJIeXaMX coGCTBeHHO re0CHHKJIMHAIBHBIX KOMIUIEKCOB, KAK IPaBHIIO,
XapaKTepH3yeTCA CNOKOHHBIMH YCIOBHAMM 3a/1€TaHMA H OTPaXaeT camble
MO3[H1e CTANHH PA3BHTHA CHHKITHHAIH,

Xora B LenoM riaBHedlMe (OPMAIMOHHBIE KOMIUIEKChI, ABJIAKLMECH
NPOAYKTAMH ONHHX M TeX e re0TeKTOHWYECKHX JTANOB PA3BUTHA, MIEHTHYHBI
Ha Cuxore—AnuHe M Ha Kamuyarke, Npu cpaBHEHMM BeLIECTBEHHOTO COCTaBa
OOHOTHIHEIX (hopManmii Mexny HUMH OGHApYXMBAalTCA CylleCTBEHHble pa3iH-
YHA, KOTOpbIEé [JIA TEPPHUTEHHBIX NOPON HOCAT NpPHHUMIMAIBHEIA XapakTep.

IMecuyannku CuxoTe—AnMHA 1O COOTHOIIEHHI0 NMOPOAOOGpa3yIOIMX KOMIIO-
HEHTOB B MNOMAABNAKWEM GONBLUIMHCTBE OTHOCATCA K apK03aM H pPa3HOCTAM,

IepexogHBIM K rpayBaKKaM, [0/1€BOLMATOBRIM M KBapUEBLIM NeCYaHHKAM,

Tumauneie rpayBakku, kak npasmwio, orcyrcrsyrr, Ha Kamuarke, HanpoTHB,
Pa3BHTBI TOJNBKO TIpayBaKKH, IOJIEBOLMATOBBIE H KBapU-MOJIEBOLUNATOBEIE
TpayBaKiH, a THIHYHbIE ADKO3BI WIH Pa3HOCTH, MEpeXONAUME K HHM, He OOHa-
PYXeHbI. 109



Cpemu nopoziooGpasyiommx KOMIOHeHTOB Ha CHxoTe—AsMHe MOJIEBbIe
LIMAThl TMPeJCTaB/ieHbl ITIABHBIM 06pa3oM yCTOHYMBBIMH K BBIBETPHBAHHIO
KHCTIBIMA TUIarHOKIIa3aMH, 3 TaKKe OPTOK/Ia30M H MHKpokmuHoM. Kamuar-
CKHM HECYAHHKAM CBOHCTBEHHBI HEYCTOHUHMBBIE CpEIHHE H OCHOBHbIE IUIarHO-
KI1a3bl, @ KAJTHEBBIE TOJIEBBIE LIMATHI MIOYTH HE BCTPEYaloTCA. .

AKIIeCCOpHBIE MWHEPAIbl M MHHEpalIbl TMAXKENOH (PaKIMH CYLIECTBEHHO
pasmiunbl. Ha Cuxore—AnuHe TMIMYHBI LMPKOH, aHaTa3, TYPMAJIMH M IpaHaT,
XapakTepHble 1A MAaTepUHCKHMX MOPOJ TPaHHT—IPaHOIMOPUTOBOIO COCTaBa,
a TaKXKe OCagOYHBIX, METAMOPPHYECKHX H CKapHOBO—THAPOTEpMaIBHBIX 0Opa-
soBanuit, Kamuarckue necuaHukH M Gonee rpyboobnomMouHbIe MOPOABI COIEp-
AT KOMIUIEKC MHHEpPAI0B, OCHOBHBIMH, THIOBBIMA KOMIIOHEHTAMH KOTOPOTO
ABJIAKTCA, MArHeTHT, XPOMMT, MOHOKJIMHHBIE, pexe pomMOuuecKHe IMHPOKCEHbI
¥ poroBble 06MaHKH, a TAKXe IMHIOT, aNMATAT M rpaHar. bonbiuas yacTs mepe-
YACTIEHHBIX MMHEPAIOB XapaKTEPU3YeT IPYIIY OCHOBHBIX H CPE[HHX HHTPY3HB-
HBIX TIOpOJ, ¥ OHa 0cofeHHO XOpOIIO W Pa3HOOOPa3HO BHIP@XEHa IO BCeMY
paspesy Kpomnouxoro, a taxxke B Moyacce Mnpmunckoro nmomyocrposa. Yacte
akueccopHbix muHepanoB Kamuatku ornuuaerca oT CHXOTI—AJIMHCKHX TeM,
YTO OHH OTHOCATCA K HeyCTOHUMBBIM M NMOJBEPraMch Clabol (HU3HYECKOH H
XHMHYeCKOH nepepaboTke.

I'nuHKCTRIE MMHEpAlhl MecYaHbIX M IIMHMCTBIX nopop Cuxora—AnMHA —
3TO THJPOCNIONA, XJIOPHT, B MEHBIIIEM KOJIHYECTBEe KAOIMHMT H IMIPOCIIIOa—
MoHTMOpH/LTOHKT. [Ipuuem nocnegHuii 06Hapy»eH TOJIbKO B OCHOBAHWH PHTMOB
¢nHIIa ¥ ABNAETCA AYTHIeHHBIM, OCTAJIbHBIE TJIMHHCTHIE MHHEPAIIbl — TEPPHIeH-
ueie. Ha KamuaTtke onpepenAmounmmMi ABIANTCA ayTHIeHHbIE TJIHHHCTBIE MHHe-
panmel TPyl MOHTMOPHIUIOHMTa—XJIOPHTA — INpPOMAYKThl IpeoGpa3oBaHuA
BYJIKaHHYECKOTO MAaTepHana, TJIaBHbiM O0GpasoM cTexla OCHOBHOIO M CpeHe-
ro cocTapa.

IMerporpadho—MUHEPANOTHUECKHH COCTaB MECYAHHKOB M IeBPO-aprHUIHTOB
MOKa3bIBACT, YTO MCTOUYHMKOM CHOCA U1 HUX Ha CHXOT3-AJIMHe CIIYXWIH KHC-
Jiple MarMaTHyecikHe MOpojbl IPaHMTOMIHOTO pAAa, a TaKXKe O0CaJjouHbie H
meTamMopdHuecKHe MOpoapl ¢ HeOOMBIMM YUYaCTHeM KHCIBIX, pexe CpeTHHX
n ocHOBHbIX 3dbdy3upos. Ha Kamuarke 310 rnapueiM 00pasoM cpefHHe W
OCHOBHBIE IPPY3IHBBI U OYeHHP MATO OCAJOYHBIX H METAMOPPHYECKHX MOPO.

XapakTep H cOCTaB HCTOUHMKOB NMHTAHWA ONpe/lelIWIM H clocob pacmpeferie-
HHA M KOHIEHTpauuu nopopoobpasywumx ¥ GONBUMHCTBA MHKPOJJIEMEHTOB
B OCHOBHBIX THNAX MOPOJ TePPUIEHHBIX TOJIIL ABYX -perHoHOB. CHXOTI-AnuH-
CKMe apKO30Bhle TMECYAHHKM M CONPOBOXMIAWUIME MX aNeBpO-aprH/UIMThI KaK
NPOAYKTbl paspylIeHWA CHAIWYECKOW KOHTHHEHTAIBHOH KOPHI 06NafanTt u
COOTBETCTBYOUIMM ~KHCITBIM BaJIOBBIM XMMHYECKHM COCTaBOM, H HM CBOHCT-
BEHHbl CHAJIHYECKHE MHKpPOIJJIEMEHTBI: OJIOBO, CBMHell, IMHK H Gop, KOTOpBIe
ABJIAKNTCA METAUIOreHHYecKH NpOdMIMPYIOMMMH JUIA BHelHed 30HBI THxo-
OKEeaHCKOro pyaHoro nosca. Bocrouno-Kamuarckue rpayBakKoBble NMeCUaHHKH
H 21eBPO-apriUIMTEl KAK pe3yJIbTaT pa3MbIBa OCTPOBHEIX OYT H MOJI BIHAHHEM
BYJIKaHH3Ma MO XMMHYECKOMY COCTABY COOTBETCTBYIOT aHIE3MTY M COMEPXKAT
heMHIECKHH PAl MAKPO3JIeMEHTOB: Meflb, HUKeIlh, KOGaIbT, XpOM M BaHa/uii,
KOTOpbI€ XapaKTepHbl I MeTA/UIOT¢HHH BHEIHUX 30H,

ITH ke 0COBEHHOCTH XHMM3Ma BBIABJIAIOTCA HE TONILKO A COCTABA IeCUaHH-
KOB H @I€BPO-apTHJUTHTOB, HO H B IIEJIOM JUISA TIO3/IHEre0 CHHKJIMHAIIBHBIX KOMII-
nexcoB Cuxors-Anunsa v Kamyatku.
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CuanuyecKHH COCTaB TeppHreHHbIX obGpa3oBanuit CHXOT3-AmnuHs, npeobiaja-
IOILMA BO BCEX reocunmuanbumx owlo‘u-lo-nynxanoremmx dopmauuax,
a TaKkke AHOMAIbHbIH “CHAIMYECKHH™ XapakTep GasaibTOMIOB KpeMHHCTO-
BYJIKAHOTE€HHOH (POPMAUHH CBHAETENBCIBYIOT, YT0 CHXOT3-ANHHCKAR TeoCHHK-
JIMHAJIB 3AJI0XUIACh B Pe3yJIbTaTe MpoleccoB pU(TOreHe3a Ha KOHTHHEHTAIBHOM
KOpe, KOTOpas CIIYHia H HCTOYHHKOM IHTaHWA CeAMMEHTAHOHHBIX BaccelinoB
oBnoMOYHBIM MatepHaIoM. BynkaHuueckue IIpouecchl M MOCTYIUIEHHE IoBe-
HWJIBHOTO BellecTBa ObUIM BechMa OT paHUYEHBI.

MHoH, ucxons U3 TrpayBaKKOBOIO, BYJIKAHOMHKTOBOIO COCTABAa OCa[OYHO-
BY/IKAHOTEHHEIX TOJIII, TIpeficTaBlifieTcA MCTOpHA pa3BuTHA Bocrouno-Kamuar-
CKOH reocHHKJIHHAMH. HauwHad o1 OhHONIMTOBOrO 3TaNna ¥ KOHYaA MOJIACCOBBIM
TeppHIreHHOe OCaJIKOHAKOIUIeHHe HAXOAWIOCH O], MOCTOAHHBIM CHIBHBIM BJIMA-
HHEM BYJIKaHHYECKHX IIPONECCOB OCTPOBOAYXHOro xapaxrepa. OHM e Nocra-
BIIMAIM MOAaBnsomee GonbIIMHCTBO CHHXPOHHOTO BYJIKaHHYECKOI0 H BYJIKaHO-
MHKTOBOTO MaTepHaiad. MoxHO yTBepkaaTh, IOITOMY, YTO 3Ta Ie0CHHKIIHHAID
BbUIa 3aJI0)KEHA HA OKeaHHW4YeCKOH KOpe M ITIaBHBIMH B ee pa3sBUTHH GbUIN OCTpO-
BOJLy>HbIe IPOLIECCHI MPH Be/yliel poJii BYIKaHH3MA.

Haubonee oBmmui BpIXO[ M3 aHanK3a BEIIECTBEHHOTO COCTaBAa OCAJOYHO-
BYJIKAHOTEHHBIX TOPOJ], — 3TO NOJTBEePXHIeHHE TOYKH 3peHHA, YTO pacCMaTpuBae-
Mble HaMu perdoHbl BoctouHoit A3un HauWHas ¢ JOKeMOpHA pa3BHBAIHMCh HA
pa3NMUHBIX 3TaNaxX Mo-pasHomy. JloxemGpui Gbu1 3TalloM pOCTa KOHTHHEHTa,
a B Masneo30e W Ha MpOTsKeHMH OGonbiued YacTH Me30305 OKpaHWHa ero Jpobu-
Jlack, YaCTHYHO pa3pyuliasich, W HAa Hell pa3sBMBAINCh PU(DTOreHHbIe IHCHAIIM-
UeCKHe TeOCHHKJIMHAIIM, B KOTOPBIX IlepepabaThiBaTIMCh U Iepepacipe/ie/IuTich
KOHTHHEHTIbHBbIE Macchl 6€3 CYIeCTBEHHOTO NMpUpOCTa KOHTHHEHTa 3a CYeT
JHOTEHHOTO MaTepHana. B NMpHoKeaHWdeckOH 4YacTH B (paHepo30e ‘KOHTHHEH-
TajpHasi KOpa HAapalMBajack B TEOCHHKITHHAIAX, KOTOpBIE pa3sBHBAIMCh Ha
OKeaHMYeCKOH OCHOBE Gnarofapf rnaBHBIM O6pa’oM MOIHBIM BYJIKaHWYe-
CKHM OCTPOBOIYKHBIM NpOLECCOM B MO3IHEM MeJly H KaHHO30e, MOCTAaBJIAB-
LIHM OTPOMHO€ KOJIHYECTBO HOBEHHJIBHOTO BEIECTBA. '
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