THXOOKEAHCKAA [TEOJIOTHA, 2010,

mom 29, Ne s, c.5—22

YIK [550.43:551.242.22] (235.47;571.66)

JUTOXUMUSA MAJTEOOCTPOBOA Y KHBIX KOMIIJIEKCOB OPOI'EHHBIX ITOSACOB
JAJBHEI'O BOCTOKA POCCHUHA

A.H. Manunoeckuu', M.H. Tyukosa’

! Tanvnesocmounwiii 2eonozuueckuii uncmumym JBO PAH, np. 100 rem Braoueocmoxy 159,
2. Braousocmorx, 690022, e-mail: malinovsky@fegi.ru

2Teonoeuveckuii uncmumym PAH, IToicesckuti nep. 7, 2. Mocxea, 119017, e-mail: mtuchkova@rambler.ru

[Toctynuna B penaxiuto 12 suBaps 2010 r.

PaCCMOTpeHLI PE3YIbTAThI U3YUCHUS XUMHUYECKOI'0O COCTaBa TCPPUTCHHBIX ITOPOJ M3 pa3JIMYHBIX 1O BO3PACTYy
1 Te0JMHAMUYECKUM 00CTaHOBKaM I1ajicobacceiiHOB poccuiickoii yactu Jlanpaero Boctoka. [TonyueHHbie gaH-
HbIC MHTCPHPETUPOBAJIMCh HAa OCHOBE CPAaBHCHUA C XUMHWYCCKUMHU COCTaBaM1 COBPEMEHHBIX OCAIKOB U IPEB-
HHUX OTHO)KCHHﬁ, HAKOIMUBHINXCS B U3BCCTHBIX '€COAMHAMUNYCCKUX 06CTaHOBKaX. O606HICHI/IC U reoguHamMunu-
YyeCKask MHTEPIpETalus MMOJYyYEHHBIX PE3YNIbTAaTOB ITO3BOJMIN YCTAHOBUTE OCTPOBOAYKHYIO IIPUPOAY ITHUX
O6'I)CKTOB, a TaKKE€ MoKa3aTb BO3MOXXHOCTb MCITIOJIb30BaHUA JIMTOXUMHHU, B COBOKYITHOCTHU C APYT'UMHU I'€OJIOTU-
YECKUMHU JaHHBIMH, JI PACIIO3HABAHUS OCTPOBOAYKHBIX 00CTAHOBOK BO (hparMeHTax mnajaeodbacceiiHoB, BXO-
JSIIUX B CTPYKTYPY APEBHUX OPOIE€HHBIX ITOSICOB.

Knwuesvie cnosa: XuMuveckuii CoCTaB, Teppeﬁﬂ, KOMIIJIEKC, TEPPUT€HHBIC NTOPOAbI, TCOAUHAMUYECCKUE

00CcTaHOBKH, ocTpoBHAasi Ayra, laabuuii BocTok.

BBEJIEHUE

M3yueHue BEIIECTBEHHOTO COCTaBa TEPPUTECHHBIX
MOPOJ UMEET OONBIIOE 3HAUCHHE ISl yCTAHOBICHUS HC-
TOYHHKOB OOJIOMOYHOI'O MaTepuaja, ONpeaeeHus Mo-
poaHOTO cocTaBa oOJacTell MUTAaHKA U, B KOHEYHOM CUe-
T€, /U BBICHEHUS IAJCOreOJIOTHYECKUX YCIOBUN HX
(hopmupoBaHUSL.

OpHoM U3 Ba)KHEHUIINX CTOPOH BEIIECTBEHHOTO CO-
CTaBa TCPPUTCHHBIX MMOPOJT SABISCTCS WX BAJOBBIA XUMH-
4yeckuil cocraB. M3yueHne ocoOCHHOCTEH pacmpenene-
HUS B TEPPUTCHHBIX MOPOJAX MOPOZ000Pa3yIOMUX X1-
MHUYECKHX KOMIIOHEHTOB MBI, Beiies 3a 1.0, Onosuuem
u M.II. Kerpuc [28], Oynem B manpHeEWIIeM Ha3bIBaTh
aumoxumueii (IO aHAJOTHH C TIETPOXUMHEH BYJIKAHU-
YECKUX TIOPOJ).

XUMUYECKHUH cOCTaB TEPPUTEHHBIX IIOPOJ U B OCO-
OCHHOCTH MECUYAHUKOB, KaK YCTAHOBICHO HCCIEIOBAHH-
SIMA COBPEMEHHBIX M JIPEBHUX OTJIOKEHUH, B 3HAYUTEIb-
HOW CTEHEHH OMpPEENIeTCS BEIIECTBCHHBIM COCTaBOM
MaTepUHCKUX MOPOA M UX PACHOJIOXKECHHEM B OTpene-
JIEHHBIX TEKTOHUYECKUX oOcTaHOBKax. [Ipu aToM, eciu
MHUHEpaJIbHBII COCTaB OCAAKOB B MPOIlECCEe UX MOCTCE-
JUMEHTAIMOHHBIX MIPEBPAIIEHUH B MTOPOIY MEHSIETCS B
CTOpPOHY 00pa30BaHus acCcOIMANNi, HAauboIee YCTONYH-

BBIX B lIaJILHeﬁ]JJCM B 30HC rumneprenesa, To XuMuiec-
KNI COCTaB MOPOJ MPAKTUUECKNA HCHM3MCHEH.

OcTpoBOIy)KHBIE 00CTAHOBKH OOBIYHO paclo3Ha-
IOTCSI IO PSAY MPU3HAKOB: MAJICOTC0IOTHYECKOMY T10JI0-
JKCHHUIO U3yYaeMBIX OTIOXEHUH, CTPOCHHUIO U COCTaBY
cJlararomux ux TOJll, METPOXUMHUHN BYJIKAHHUTOB. HGJ'II)
JTaHHOW myOnMKanuu P mpogeMoHCTpHpoBaTh 0COOCHHO-
CTH XMMHYECKOTO COCTaBa TEPPUTCHHBIX MOPOJ U3 pa3-
JUYHBIX 110 BO3PACTy U MPOHUCXOKICHHUIO OCTPOBOIYXK-
HBIX KOMIUIEKCOB poccuiickoi yactu JlanpHero Bocroka,
a TakXKe, Ha X MPUMepe, MTOKa3aTh BO3MOKHOCTD €TO HC-
MOJIB30BAHUS IS PACIIO3HABAHUS ITUX OOCTAHOBOK B
IpeBHUX OacceitHax. OcoOy0 posib METO[] MaJeOTEeKTO-
HUYECKUX PEKOHCTPYKLUH 10 JIUTOXUMHUU TEPPUTEHHBIX
HOPOJ JOKCH CHITPaTh NMPH U3yYCHUH (paHEePO30HCKIX
BYJIKAaHOT'€HHO-0CAJOYHBIX 00pa30BaHUM, BXOAANINX B
COCTaB TEPPEHHOB, IPOUCXOXKICHHE KOTOPHIX B AOCTa-
TOYHOH Mepe He ONPE/IEICHO.

Haunbonee 6maronpusiTHBIMU 00ObEKTaMH JJISI TAKUX
PEKOHCTPYKUMM SIBISIOTCS Psii U3BECTHHIX Ha JlanbHEM
Bocrtoke TeppeiiHOB, 0CTPOBOLYXKHasi IPUPOAA KOTOPBIX
yCTAaHOBJICHA, TTTaBHBIM 00pa3oM, Ha OCHOBAHHUH HC-
CJIeI0BAaHUH BYJIKaHUTOB. HeCOMHEHHO, OTHUX TOJIIBKO
JAHHBIX 110 JUTOXHMMHHU HEIOCTATOYHO IJIA BCEOOBEM-
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TOIIeH UIACHTUPUKAIUE OCTPOBOIYKHBIX 00CTaHO-
BOK, HO B OyayIiem, Hapsay ¢ IpYTHMHU CBEICHHSIMH,
OHU MOTYT OBITh UCIIOJB30BaHbl KaK JIOCTATOYHO Ha-
JEKHBII KpUTEpUil.

OBBEKTBI U METOAbI HCCJIEJOBAHUSA

B ocHOBy pa0oTHI MOJIOKEH OOUIMPHBIH OpPUTH-
HaJIbHBIA Marepual, MOoJy4YeHHBIN B pe3yJbTaTe u3yue-
HUSI XMMHAYECKOTO COCTaBa TEPPUTECHHBIX TOPOJ U3 pa3-
HOBO3PacTHBIX OCTPOBOJYKHBIX KOoMILIEKCOB Poccuiic-
koro JlanmsHero BocToka. B xadecTBe 00BEKTOB HCCIIEI0-
BaHUS ObLTM BBIOpPAHBI YETHIPE TeppelHa, MO KOTOPBIM
aBTOPBI 00JaAA0T OOTATEHIITUM aHAIUTUYECKUM MaTe-
puanoM. EcTecTBEeHHO, YTO MMEHHO Ha 3TUX O0BEKTax
ObUTa IPENPUHSTA OIBITKA TOKA3aTh TPUMEHIUMOCTD U
JOCTOBEPHOCTH MPEVIOKEHHOTO METO/Ia PAaCIIO3HABAHMUS
OCTPOBOIYXHBIX OOCTAaHOBOK B IajeodacceiHax apeB-
HUX OPOTCHHBIX MOSICOB MO TUTOXUMHUYECKUM JaHHBIM.
W3yyanuce necyanble U NIMHACTO-AJICBPUTOBBIC TIOPO/IBI
13 PaHHEMEJIOBBIX U paHHEMeI0BbIX PkaliHO30MCKUX OT-
noxeHuil Omoropckoro Teppeitna Bocrounoit Kamuar-
KM, AWHBIHCKOTO TeppeiiHa oopamieHus IlerxuHcKon
ryos1, a Takxke Kemckoro n Kucenescko-MaHOMHHCKOTO
TeppeitHoB (Yablibckoro ¢parmMenta) Cuxord-ANMHS
(puc. 1). OcHOBHOE BHUMAaHHE YACSUIOCH ECYaHBIM I10-
poaaM u MeHble P MHMHUCTO-aIeBPUTOBBIM, K KOTOPHIM
MBI, C OIIPE/ICJICHHON JI0JIel YCIOBHOCTH, OTHOCUM Kak
apTUJUINTHI B AIEBPOAPTHIUINTHI, TaK U aJICBPOIUTHI. Ta-
KO€ BHIMaHHE K [IECUaHUKAM OOBSICHSIETCS TEM, YTO OHU
HecyT HanOolee Ooraryro HH(POPMAIUIO O THTIE B TIOPOJI-
HOM COCTaBE MHTAIOUINX MPOBUHINH, a TAKXKE O TCOIH-
HAMHYECKUX 00CTaHOBKax 00JIacTell MUTAHUA U OCaIKO-
Hakoruienus [29P31, 33 u ap.].

KameHnHbIif MaTepua, UCIOIb30BaHHBIN B 3TOH pa-
60te, OB COOpaH U3 €CTECTBEHHBIX OOHAXCHUH U TOp-
HBIX BBIPA0OTOK B XOJ¢ MOJNEBHIX padoT B 1978P2005 rr.
Jlis aHAJIMTHYECKUX UCCIIEA0BaHUN OTOMpaIuch 00pas-
IIbI TEPPUTCHHBIX TTOPO/I, HANMEHEE 3aTPOHYTHIC BTOPUY-
HBIMHU IIPe00pPa30BaHUAMH, YTO KOHTPOJIUPOBAIOCH HET-
porpaduueckuMU HAOITFOICHHUSIMH.

[erporpaduueckuil cocTaB IOPOJ UCCIETOBANICS C
MIOMOIIBIO TTOJIIPU3AIMOHHOTO MHKpocKkona. Comepxa-
HUSI TIOPOI000PA3YIOMINX OKCHIOB B TIOPOIAX OMPEACIIs-
JUCH TPATUIIMOHHBIM BECOBBIM XHMHYECKUM METOJIOM B
JABI'U IBO PAH u I'MH PAH. Bcero 6110 mpoananmsu-
poBaHo 1156 00pa31oB MecYaHbIX U TIMHUCTBIX TOPOT.

[Ipn uHTEpHIpETAIY XMMUYECKOTO COCTaBa TEPPH-
TCHHBIX MOPOJ] MPUMEHSUINCH IIUPOKO M3BECTHBIE, OC-
TAaTOYHO anpoOUpPOBAHHBIC METOAMKH, NPEIIOKCHHBIC
M. bxarus, XK. Meitnapnom, b. Poyzepom u P. Kopiem
[29, 30, 33 u ap.], MO3BOJIAIONINE PACTIO3HABATH B T'€0JIO-
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Puc. 1. Cxema pacroyio)keHue U3y4YeHHBIX 00BEKTOB.

Munepaoro-reoxuMu4ecKue NpoBUHIMHE OII0TOPCKOro Teppei-
Ha: I P Cesepnas, II P IOxnas.

THUYCCKOM HpOHIJ'IOM aHaJIOTHu COBpeMeHHI)IX TreoAnuHaMHu-
4eCcKUX 00CTaHOBOK.

OCHOBHBIE YEPTBI TEOJIOI'HYECKOI'O
CTPOEHUS U3YYEHHBIX OFBEKTOB

[TockombKy OOJBIIMHCTBO H3YYCHHBIX OOBEKTOB
HUMEIOT CJIOKHOE TEKTOHHYECKOE CTPOCHUE U IJI0X0 00-
Ha)XEHBI, CTpaTUTpauIecKue KOJIOHKH UX OTIIONKCHUI
COCTABIJICHBI U3 MHOTOUNCIICHHBIX ()ParMEHTOB, Xapak-
TEPU3YIOIUX CTPOCHHE PAa3IMYHBIX TEKTOHHYECKUX
OJI0KOB.

AltHbIHCKUIL meppeitH PACTIONOXKEH B 00paMIICHUH
ceBepHoi yactu [lenxuHckoi Ty0osr (OX0TCKOE MODpE),
3aHuUMas 0onbIIyio yacTh [IemkuHCKOTO XpedTa, U BXO-
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JUT B cOCTaB paHHEMeNnoBoro Kopskckoro oporeHHoro
nosica [23]. OTnoxkeHus: TepperiHa n3y4eHbl Ha MOITYOCT-
poBax EnuctparoBa u MameTunnckoM. ClI0KHO JUCIIO-
LIUPOBaHHbIE MEJIOBBIE OCAI0OYHBIE U BYJIKAHOICHHO-0Ca-
JOYHBIE 00pa30BaHMs CIAraloT CUCTEMY YCIIyil U TyT-
JIEKCOB U B LI€JIOM UHTEPIPETUPYIOTCS KaK OTJIOKEHHUS
aKkKpelMoHHOM npusmsl [18]. HiwkHemenoBsle oTioxe-
HUs AWHBIHCKOI'O TeppeiiHa MepeKphIBaOTCs I0POJaMU
BEPXHEr0 MeJla, KOTOPblE HHTEPIPETUPYIOTCS KaK Oca-
JIOUHBII 4YeX0Jl aKKpPELMOHHON Hpu3Mbl. OTIOKEHUS
TeppeliHa MIPOCIIEKUBAIOTCS B BUJIE OTAEIbHBIX pa3pos3-
HEHHBIX BBIXOJIOB WJIM HEIPEPBIBHBIX I10JI0C U PaCUIeHsI-
I0TCA Ha CJIELYIOIINE CTPYKTYPHO-BEIIECTBEHHbBIE KOMII-
nexcwl [21, 22] (puc. 2).

Huoricnuti mypououmosulii KomMniekc CIOXKEH pas3-
HO3EPHUCTBHIMU 1€ CYAHUKAMHU, aJ€BPOJIUTAMU, KOHIJIO-
MepaTaMu, TPaBEIUTaMU, MUKCTUTAMH, TypOUAUTAMH,
KOHTYPUTaMU U OTJIOXKEHHUSIMH I10ABOJHO-OIIOJI3HEBBIX
TOPHU30HTOB. Tyghocenno-ocadounviii KOMnieKc COCTOUT
U3 YepenyIoMuXcs TOPU30HTOB TY(OB, BYTIKAHOMHUKTO-

AVHBIHCKIV TEPPEIH OTIIOTOPCKV TEPPEVH
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BBIX KOHITIOMEPATOB, TPABEIUTOB, IECIAHUKOB U AJICB-
ponuToB. BeTpewaroTes OTAeNbHBIC MAaYKH TYpPOUIUTOB.
Bepxnuii mypbuoumoswiii komniexc IpeACTaBICH Yepe-
JIOBaHUEM ITa4yeK TypOMIUTOB, KOHTYPUTOB U AJICBPOJIH-
TOB, a TaK)Ke TOPU30HTAMH Ty(oB, Ty(hoOpeKunii, ByaKa-
HOMUKTOBBIX [TIECYAHUKOB U TPaBEIUTOB. B epyboobno-
MOYHOM KOMNJIeKce TPeo0IagaloT MeCYaHUKH U aleBpo-
JTUTHL. B MOTYMHEHHOM KOMHMYECTBE HAXOAATCS KOHIJIO-
MepaThl, TPABEINUTHI, BCTPEUAIOTCSI TOPU3OHTHI Ty(OB,
IUTACTHI YIJISI M YITIHCTBIX aJICBPOJIMTOB.

Oniomopckuii meppein pacnoyiokeH B I0KHOU
gacTH KOpsSKCKOTO Harophbsi, MPOTATUBAsICh HA BOCTOK-
CEBEpO-BOCTOK BJOJIb NMOOEpexbs bepuHroBa Mops Ha
500 kM. TeppeliH BXOJUT B COCTaB ME3030HCKO-KaifHO-
3oiickoro CaxannHo-KaM4yaTckoro oporeHHoro mosica u
¢ ceBepa oTaeneH oT Kopsikckoro oporenHoro mnosica Ba-
TBHIHCKMM HajBuroM [1]. B reonoruueckom paspese tep-
peiiHa COBMEIIEHBI KPYITHBIC aJJIOXTOHHBIC IIACTHHBI
[24], cnoxxeHHbIE paHHEMETOBBIMUPHEOTEHOBBIMHU KOM-
IUIEKCaMH, (OPMUPOBABIIUMHUCS B PA3IMYIHBIX (harnaib-

KWCENEBCKO-MAHOMUHCKUI TEPPEH
(Yapinbckuii pparmeHT)
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Puc. 2. CBosiHbIE INTONIOTO-CTpAaTUrpaPUUIECKUE KOJOHKH OCTPOBOAYKHBIX 00pa30BaHUN M3yUEHHBIX 00BEKTOB.

I P xoHrnomeparts! U rpaBenuTsl, 2 P necyanuku, 3 P aneBpoiauTsl U aprusiiuThl, 4 P KpeMHUCTO-INIMHUCTBIE TOpoAbl, 5 P Mukctursl, 6 P
kpeMHH, 7 P tydocununutsl, 8 P usBectusiku, 9 P rypounutsl, 10 P Tyds! u Tedpounsl, 1/ P 6azanstsl 1 anne3ubdasanstel, /2 P yroib.

Jlns Ynpuisckoro dparmenta KuceneBcko-MaHOMUHCKOTO Teppeiina, Tonmu: A P aprumnutos, b P mukcrturtos, B P necuanukos, I' P

AJICBPOJIUTOB.
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HBIX 00CTaHOBKAX M, BEPOSITHO, HA 3HAUUTEIHLHOM yaaje-
HHUH OT UX COBPEMCHHOW MO3UIINHU. BRIIEIAIOTCS Creny-
IOLUE CTPYKTYPHO-BELIECTBEHHbIE KOMILIEKCHI [1, 3, 4,
10, 19, 20] (puc. 2).

BynxanozenHo-KpemMHUCmblil KOMNJIEKC COCTOUT U3
0a3aIbpTOB, THATIOKIACTUTOB, TABOOPEKIHUH, SIIIM, KPeM-
HEel U KPEeMHUCTO-ITIMHUCTBIX IOopoA. bonee penku mu-
HHUCTBIC TIOPOJIBI, TIECIAHUKN U U3BECTHSAKU. Bynxanozen-
HO-0CAOOYHbIL KOMAJEKC CIOXCH Oa3albTaMH, JaBO-
OpexumsiMu, TyaMu, ByJTKaHOMUKTOBBIMH II€CUAHUKA-
MU, aJICBPOJIUTAMHU, KPEMHSIMH, ITIMHACTHIMHA M KPEMHH-
CTO-TIIMHUCTBIMH TIOPOJAAMHU. TYpOUOUMOBbIli KOMNIEKC
MPEACTABICH MOUTHBIMHU MTAYKaMH TYpOUIUTOB, IPEPHI-
BAIOIIMMHCS TOPU3OHTAMH aJIEBPOJIUTOB, ITECUYAHUKOB,
I'PaBEIUTOB, TY(POB M MUKCTUTOB. OO10MOUNbIN KOMN-
Jlekc COCTOHUT W3 MECYAHNKOB, aleBPOJIUTOB, TPaBe-
TOB, KOHIJIOMEPATOB, Ty(pOB U yIICi.

Kucenescko-Manomunckuii meppeiin annp0-ceHo-
MaHCKOH aKKpELMOHHOM Npu3Mbl pacrnonoxed B Hux-
HeM [Ipuamypsbe, IpoTAruBasch NPEPHIBUCTOMN MOJIOCON
mupuHoi 20P40 kM B ceBEpO-BOCTOUHOM HalpaBIeHUH
BJIOJIb 00omx OeperoB p. AmMyp Ha 700 kM. Teppeiin 00-
pa30BaH MakeTaMy TEKTOHUYECKUX TUIACTHH, CJIOKCHHBI-
MU IOPCKUMH 1 PAHHEMETOBBIMU KPEMHHUCTBIMHU B KPEM-
HUCTO-TJINHUCTBIMHU TOPOJAMHU C TeJIaMH 0a3aibTOB U
W3BECTHSKOB, a TAK)KC PAHHEMEJIOBLIMH aJICBPOIUTAMU
u Typoumutamu [2, 11, 12] (puc. 2). I'orepuB-ceHOMaHC-
KHE ByJKaHOTEHHO-0CAJ0YHBIC OCTPOBOAYKHBIC 00pa30-
BaHMsI YCTAHOBJICHBI HA CEBEPO-BOCTOUHOM (DIaHTe Tep-
peitHa B paifoHe 03. Yasuib (Yowirvckuil ¢ppacmenm).
31ech TeKTOHUYECKH COBMEIICHBI (PParMEHTHI CTPYKTYP-
HO-BEIIECTBCHHBIX KOMIUIEKCOB OCTPOBHBIX AYT, OKCaHa
U OKpauHBI KOHTHHEHTA. DTO TMO3BOJISIET pacCMaTpUBAaTh
TEeppelH Kak CIOXKHYIO aKKPELIHOHHYIO IPU3MY C de-
L1yH4aTo-HaABUTOBOM CTPYKTYpoii. Bee omioxkenus pas-
JIeJIeHbl Ha clieayromue komruiekest [11, 12].

Kpemnucmuui  xomniexc TpencTaBisieT coOoi
(hparMeHT OKeaHH4YeCKOro OCHOBaHMs Ayrd. OH CIOXKEH
MENarnIeCKUMH PaTUOSIPUEBBIME SIIMAMU U KPEMHS-
MU, UX TJIMHUCTBIMHU Pa3HOBHUIHOCTSAMH, PEXKe IIEeI0d-
HBIMH 0a3aJIbTaMU 1 U3BecTHsIKaMu. OOJIOMOYHBIE TTOPO-
JI6I B KOMITJICKCE IIPAKTUYECKH HE BCTpEUaroTcs. Byika-
HO2EeHHO0-0CA00UHbIL KOMNIeKC COCTOUT U3 TepeciianBa-
fouxcst Ty¢poB, Teppon 0B, ByTKAHOMHUKTOBBIX ITECYa-
HUKOB, aJICBPOJINTOB, TYpOUAUTOB, MUKCTUTOB, Ty(OCH-
JUIUTOB, TNINHUCTBIX U KPEMHUCTO-TITMHUCTHIX TTOPOJ,
penko 6a3anbToB. OTIOKEHUSIM 2pay8AKKOBO20 KOMNJIEK-
ca CBOWCTBCHHA 3aMeTHasl (aruaabHas H3MEHIHBOCTb.
Cpenu HUX PaclO3HAIOTCS YETHIPE TOJIIIH, Pa3IHyaro-
IIMeCss COCTABOM M CTPOCHHEM: 1) apruiIuTOB (aprui-
JUTHI U KPEMHHCTBIE apTHIUIUTHI), 2) MUKCTUTOB (MHUK-
CTHUTHI, ITTMHUCTHIC TIOPOJIBbI, IECUAaHUKH, Ty(]HI, peaKue

Mayky TypOUIUTOB M TOABOAHOOIIOI3HEBEIX 00pa3oBa-
HUM), 3) ecyaHUKOB (TIECYaHUKH, TTUHUCTHIC TIOPOIBI,
TypOUJUTHI, PEAKO MHUKCTHTHI, IMOJIBOIHOOIION3HEBBIC
obOpazoBanus, Ty(Dbl), 4) aneBpOIUTOB (JIEBPOITUTHI H
apTHIUIUTHL C TOHKUMU TIPOCIIOSIMH TI€CUAHUKOB, PEIKO
MHUKCTHUTBI).

Kemckuii meppeiin pacrioio)keH B BOCTOYHOM
gacTH xpedta CHuXoT3-AINHb, NPOTATHBASACH IOIOCOM
mupuHOH 10 80 KM B0 MOOEPEkKbs SMOHCKOTO MOpS
Ha 850 kM. JlocTynHbie /Uit HaOMOIeHUs ydacTku Kem-
CKOTO TeppeiHa OOHa)Kal0TCS B SPO3MOHHBIX OKHAX
Cpenu BYJIKaHUTOB Mo3nHeMenoBoro Boctouno-Cuxo-
T3-AnuHcKoro nosica. B crpoenuu reppeiina npuHuma-
10T ydactue Oappem(?)-anbOckue 00pa3oBaHUsl, CPEIH
KOTOPBIX IIUPOKO Pa3BUTHI TYypPOHJIUTHI, TOPU30HTHI
QJIEBPOJIMTOB M MUKCTHUTOB, a TAKXKE IIJIACTHI OCHOBHBIX
BYIKaHUTOB M UX MUPOKIACTOB (pHUC. 2). ITn 0Opa3oBa-
HUS pAaCCMaTPHUBAIOTCS KaK OTIOKEHUS 3ayroBoro dac-
ceiina panHemenoBot Monepono-CamMapruHCKOM ocCT-
poBoayxHOU cuctembl [5P7]. Otnoxenust Teppeirina
MOJPA3CISIIOTCS Ha CIEAYIOIIHE CTPYKTYpPHO-BeIle-
CTBEHHBIC KOMIIJICKCHI.

Huoicnuti mypououmosulil komniexce CIOXEH Tad-
KaMH TypOHJINTOB, pa3JCISIOMNUMUCA TOPHU30HTAMU
QJIEBPOJIUTOB, NECUAHUKOB, TPABEIMTOB M IOIBOIHO-
OTIOJI3HEBBIX 00pa3oBaHWU. [ pyO00OIOMOUHBIL KOMA-
JleKC COCTOUT U3 METIKOTAJICYHBIX KOHITIOMEPaToB, IpaBe-
JIUTOB, MIECYAHUKOB, MUKCTUTOB, PEIKUX Ma4eK TypOu-
JIUTOB, TOPH30HTOB MTOJIBOJHOOIOI3HEBEIX 00pa30BaHU
U Ty(hoB, EAMHUIHBIX TIOTOKOB 0a3albTOB. ByikanozeH-
Hblll KoMnieKc TIPEACTABIICH, B OCHOBHOM, 0a3albTaMH,
ux Typamu u TeppounaMu. Penko BeTpedaroTcs BynKa-
HOMHMKTOBBIC ITECYAaHUKH, TAYKH TYPOHIUTOB, TOPU3OH-
THI TIOZABOAHOOIIOJI3HEBBIX 00pa30BaHUN U MHUKCTHTOB.
Bepxuuii myp6uoumogwiti Komniekc COCTOUT MOIIHBIX
MavyeKk TypOUJUTOB, PEIKHX TOPU30HTOB TICCYAHHUKOB,
QJIEBPOJIUTOB, MUKCTUTOB ¥ ITOJIBOJHOOIOJI3HEBBIX 00-
pazoBaHMil.

COCTAB U JIMTOXUMHUYECKHUE
XAPAKTEPUCTUKU TEPPUTI'EHHBIX IIOPO/{

JUIs Ka’kJI0TO M3y4YCHHOTO 00BEKTa HHUXKE TPUBE-
JICHO KpaTKOE€ OMHCaHHE MeTPOrpapuIecKoro cocTana
TEPPUTCHHBIX MTOPOJ, MTOCKOIBKY UMEHHO OH BO MHO-
TOM OIpECISICT X TUTOXUMHUYECKHE 0COOCHHOCTH.

JU1s TMTOXUMUYECKON XapaKTEPUCTUKU IIECUaHbIX U
IIMHUCTO-AJICBPUTOBBIX TIOPOJ MCIOIB3YIOTCS CpEIHHE
cofeprKaHMs MIABHEHIINX IMOPOA000PA3YIONIIX OKCHUIIOB
U HEKOTOPBIE METPOXUMHUYECKHE KOI(DPUIUEHTHI (MOIy-
1IM), TIpUBeJIeHHbIC B Tabnuie. Bece naHHBIE IO U3yUeH-
HBIM OOBEKTaM CTPYNITHPOBAHEI B COOTBETCTBHH C BBIJC-
JICHHBIMH CTPYKTYPHO-BEIICCTBEHHBIMH KOMIIJICKCAMH.
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[ecuanuku AitHbIHCKO20 Mmeppeiina o TOpo1000-
pa3yIomMM KOMIOHEHTaM, HECMOTPS Ha HEKOTOpPhIE pas-
JMYHS B COCTABE, B I[EJIOM OTHOCATCS K TIOMTUMHUKTOBBIM.
O06710MOYHas UX YacTh MPEACTaBICHA KBAPIIEM, TIOJIEBBI-
MU IIIaTaM#, 00JIOMKAMH TEPPUTCHHBIX, KPEMHEBBIX,
METaMOP(UIECKUX, KUCIBIX U yABTPAOCHOBHBIX HHTPY-
3UBHBIX, & TAKXKE KHCIBIX U CPEJHUX, PEKE OCHOBHBIX
3¢ $y3UBHBIX TOPOJI, ByTKAHUYECKUM CTEKJIOM M PYIHbI-
Mu MmuHepaitamu. [lo kmaccudukanuu B./JI. llyTtoBa
[26], mecyaHUKU OTHOCSITCS, INIABHBIM 00pa3oM, K co0-
CTBEHHO T'payBaKKaM, IIOJICBOIIATOBEIM, MOJICBOIIIIATO-
BO-KBapIIEBBIM M KBaPIIEBO-II0JICBOIITIATOBBIM I'PayBaK-
KaM U, peke, KBapIEeBBIM IpayBakkaM. Pazmmuauns mMexmy
KOMITJIGKCAMH TPEXJE BCETO BUAHBI B COACPKAHUU
KBapla: B HIDKHEM TypOuautoBoM ero ot 18 1o 33 %, a
B ocTasbHBIX P peako npessimaet 10 %. Tlonessix mma-
T0B P 7P20 % u 3P60 %, cooTBeTCcTBEeHHO. B HM)KHEM
TypOHINTOBOM KOMIUIEKCE MPEoOIanaioT (B CyMMe 10
95 %) KHUCIbIE TUTATHOKIIA3bI (aTbOUT W OJMTOKIIA3) M Ka-
JHEBBIC MOJICBBIC MIMATH (OPTOKIA3 U MUKPOKIHH). B
JIPYTUX KOMIUIEKCaxX OOJbIIEe BCETO OCHOBHBIX U CPEA-
HUX IUIaruokiiazoB (uHorma a0 90 % Bcex IOJIEBBIX
IINIATOB), PE’Ke BCTPEUAIOTCS KUCIBIE TIATHOKIA3H (10
55 %) u kanueBbie nosieBbie mmarkl (10 50 %). Cpenu
00JIOMKOB TIOPOJI, COCTABIAIOMINX B HIDKHEM TypOuan-
ToBOM KoMmIiekce 55P70 %, nmpeobnanarT ocaiouHbIe |
MeTamopdudeckne mopoas! (1o 50 %), a TakxKe KHCIIBIC
u cpeanue BynkaHutThl (10 40 %). B He3HaunTEIHHOM
KOJTMYECTBE BCTPEUAIOTCSI OCHOBHBIC BYJIKAaHHUTHI U CEp-
NEHTUHU3NPOBaHHbBIE TTOpoAs! (He 6onee 5 %). B mopo-
nax 6omee MOJIOABIX KOMIUIEKCOB KOJHYECTBO OOIOMKOB
nopoz nocturaet 90 %. Cpenu HUX I71aBHAsI poJib MPH-
HAJJIC)KUT OCHOBHBIM W CPEIHHM BYJIKaHHTAM (10
70 %). Kpome Toro, BcTpedaroTcst TeppUreHHbIE, KUCIIBIC
UHTPY3UBHBIC U MeTaMOp(HuIecKrue Moposl, rabopoun-
JIbI, YIBTPAOCHOBHBIC MTOPOJIBI, KPEMHH, TYy(BI U ByJIKa-
HIYECKOE CTEKJIO, COACPKAHUS KOTOPBIX N3MEHSIOTCS B
3HAUNTEIBHBIX TPEENax.

B 3aBHCHMOCTH OT JTUTOJIOTMYECKOTO THUITA TTTMHHUC-
TO-aJIEBPUTOBBIX TTOPO] (AIEBPOIUTHI, APTHIUINTHI, aJIeB-
POAPTHUIUINTHI) HACKIIICHHOCTD UX AJICBPUTOBBIM 00JI0-
MOYHBIM MarepuanoM Bapeupyet oT 3 10 60P80 % o0be-
Mma. [lo cocraBy 0010MOYHAS YacTh TIMHHUCTHIX MOPOJ
ONM3Ka K MeCYaHWKaM, HO B HUX OOJIbIlIe KBapIia  moJje-
BBIX IIITATOB, & CPEAN 0OJIOMKOB ITOPOJ] BCTPEUAIOTCS 00-
JOMKH KpEMHEH, OCHOBHBIX M CPEAHHMX BYIKAHUTOB,
YIABTPAOCHOBHBIX ITOPOA U TSDKEJIBIX MUHEPATIOB. [ TnHu-
CTasi COCTABIIAIONIAS OPOJ MIPEACTABICHA, ITTABHBIM 00-
pa3oM, CMEKTHTOM H XJIOPUTOM, PeKe CMEIIAHOCIOHHbI-
MU MUHEpaJaMH THIA CIIOAa-CMEKTUT U CMEKTUT-XJIO-
PHT, HHOT/JIAa BCTPEUYAETCs] THAPOCIIONA.

[To XxuMHYECKOMY COCTaBy TEPPHUTCHHBIX MOPOJ
HIDKHOH TypOMANTOBBIN M BBINICNIEKAIINE KOMIJICKCHI

cyiecTBeHHo paznmuyarotcs [10, 21, 22] (Tabxn.). Haubo-
Jee XOpOIIIo TH Pa3INyus BHIHBI B COCTAaBE IECUAHU-
KoB. Tak, M3HaYaJIbHO OTHOCHTEIHHO BBICOKOE CPEIHEE
conepskanue SiO, (61.47 %) B moponax HUKHETO TypOH-
JUTOBOTO KOMIUIEKCA CYIIECTBCHHO CHIDKACTCS 0
57.92 % B TydoreHHo-ocamouHOM, 55.93 % B BepxHEM
typobunuroBom u 57.01 % B rpy0000JI0MOYHOM KOMII-
nexcax. Kpome Toro, 3aMeTHBI pa3inuyusi 0 CyMMapHO-
My coaepkanuio xenesa (6.86 % u 7.36P8.92 %, coot-
BeTcTBeHHO), MgO (1.78 % u 2.78P3.59 %) u CaO
(4.63 % wm 5.16P5.65 %). HaGnronaromuecs pa3inuus
OOBSICHSIOTCS 3HAUUTEIHHO OOJBIINM COACPKAaHUEM B
NecyaHuKax rorepuBaPcaHTOHAa KIIACTHKH OCHOBHBIX U
CPEAHUX BYJIKAaHHWTOB, a TAKXKE MONEBBIX ImaroB. O0Opa-
IaeT Ha ceOs1 BHUMaHKE ONM30CTh AaifHBIHCKUX MIECUaHH-
KOB II0 XUMHYECKOMY cocTaBy K TcpennumYrpayBakkam
o @. Ilerrumxony [15], OT KOTOPBIX OHU OTIIMYAOTCS
JIAIIb HECKOJIBKO ITOHMKEHHBIM COJEPKAHUEM SiOZ, HO
nosbinmieHHbiME P Al O,, cymmapnoro xenesa Fe,O, u
IIEeTI0YEH, YTO B 1IEJIOM ITO3BOJISIET OTHOCUTH MX K TUITHY-
HBIM T'payBaKKaM.

[MuHUCTO-aJIeBpUTOBEIE TTOPOJIBI IO XUMUYECKOMY
cocTaBy OJIM3KM MecdyaHukam (Taldll.), IPU STOM pas3iu-
YUl MEXKIY KOMIUIEKCAMH TaKke 3aMeTHbI. Haubosnpime
OHHM TI0 KpeMHe3eMy (B cpemHeM 61.29 % miis HKHETO
TypbunuroBoro u 55.53 %P58.64 % nns ocTaibHBIX
KOMIUIEKCOB), ~[IOBOJILHO ~3HAauMTENbHBl 10 Al O,
(17.50% wn 16.13P19.03 %, COOTBETCTBEHHO) ¥ HECKOJIb-
KO MEHbIIIHE M0 cyMMapHoMy xkenesy (5.94 % u 7.04P
7.78 %), Na,O (1.61 % u 1.66P1.97 %) u K,O (1.66 % n
0.84P1.47 %).

B Onwmopckom meppeiine 1o BemecTBEHHOMY
COCTaBY TEPPUTCHHBIX MOPOJI BBIJCISIOTCS JIBE MUHEPa-
aoro-nuroxumudeckue npopuHuuu: Cesepnas u IOx-
Has [4, 10] (puc. 1).

ITo mopomoo6pa3yrommM KOMIOHEHTAM IIeCYaHUKN
TeppeiiHa OTHOCSTCS K THIMYHBIM rpayBakkam. O0io-
MOYHas WX 4acCTh COCTOUT M3 O0OJIOMKOB TEPPHUICHHBIX,
KPEMHHUCTHIX U 3(pPy3uBHBIX MOPOJI, OJIEBBIX IIATOB,
KBapIia, XJIOpHUTa, MUPOKCEHOB U PYAHBIX MHHEPAJIOB.
[To knaccudpukanuu B.Jl. lllyroBa [26], oHM OTHOCATCS
K KBapIl-MOJEBOIIMATOBBIM, MMOJCBOIINATOBBIM H COO-
CTBEHHO TpayBakkaMm. Pazmuyus Mexay MpOBUHIUSMU
TeppeiHa BBIPaXaroTcst B OONBIIEM COACPKAaHUH a TeC-
yaHukax FOoxcnou npoBUHIMU KBapua (1o 23 %), o0-
JIOMKOB KPEMHHCTBIX U TEPPUTCHHBIX mopof (10 65 %),
KHUCJIBIX IIarnokia3oB (no 50 %) m kaaummaTtoB (70
20 %), a B Ceseproti P adpdy3usBoB (10 60 %), OCHOBHBIX
U CpeIHMX IUIaruokna3oB (1o 60 %). MeHsblne Bcero
KBapIla B BYJIKAHOMHUKTOBBIX IMECYAHUKAX BYJIKAaHOTCHHO-
KPEMHHCTOTO M BYJIKaHOTCHHO-0CAI0YHOTO KOMITIIEKCOB P
1o 8 %, 3aro 6oapmie mrarnoknaa3os P mo 60 % P u 00-



Taonuna. Cpennuii xumudeckuii cocrap (% Macchl) TEpPUTeHHBIX MOPOA U3 Pa3JHYHBIX KoMILIekcoB /lajbHero Bocroka Poccuu.

Komrmekc n | SiO, | TiO, | ALO; | Fe;03 | FeO | MnO | MgO | CaO | Na,O | K,O | P,Os | mnm. | H,O [Cymma| IT'™M ™ dM | HKM
ecyanblie mopoasl
AlHBIHCKUH Teppeiin
Hwknuii Typoumatossiii 6 6147 1.01 1693 429 257 014 178 463 298 1.02 ma 334 ma 10016 041 005 0.4 0.24
Tydorenno-ocanounsiii 24 57.92 083 1547 3.75 3.61 015 278 516 276 153 0.16 589 ma 10001 041 0.054 0.8 0.8
Bepxunii TypOuntossiii 19 5593 1.00 1654 524  3.68 015 359 517 295 094 nma 447 ma  99.66 048 0.060 023 0.4
T'py600610MOUHBIA 15 5701 089 17.03 423 330 0.1 336 565 249 093 ma 498 ma 9998 045 0052 019 0.20
Ontoropckuii Teppeiin
Cegepnas npogunyusi
ng;;ﬁg;:;“o 11 5512 076 1637 3.94 456 035 467 511 306 128 ma 492 ma 100.14 047 0046 025 0.27
OBg;I‘;af}?;;HHO' 21 5749 056 1536 4.11 3.78 022 357 487 383 079 ma 548 ma 100.06 041 0036 020 0.30
Typ6UAMTOBBI 28 5867 0.69 1496 3.19 400 0.2 371 438 3.62 144 ma 516 ma 9994 039 0046 0.19 0.34
O6oMOUHEL 310 61.53 068 1451 389 222 009 288 319 253 148 ma 689 ma 9989 035 0.047 0.5 028
]ODICHCI}I NpoOBUHYUS
OBg;I‘;af}f;;HHO' 19 5856 0.76 17.19 2.60 4.3 021 330 287 327 1.14 ma 505 ma 9948 043 0.044 0.18 026
TypGuUTOBBIA 29 6502 059 1464 216 377 009 190 247 372 156 ma 405 ma 9997 033 0040 0.12 0.36
O6oMOUHBL 82 6511 064 13.69 258 3.16 008 244 212 266 154 wma 588 ma 9990 031 0.047 0.3 031
Kucenescko-ManomuHcknit Teppeiin (Y abuIbckuii hparMeHT)
OBg;I‘;af}?;;HHO' 8 5814 065 1916 432 156 033 271 241 687 096 030 204 031 9977 045 0.034 015 041
I'payBakkoBBIii, TOMIIN:

MHKCTHTOB 20 67.05 0.67 1326 3.04 240 0.5 229 156 3.5 193 022 346 039 9956 029 0051 012 0.38
TeCUaHUKOB 20 6690 0.67 1299 2.8 287 009 255 192 261 200 029 380 020 9973 029 0051 013 0.36
Kemckuii Teppeiin
Hwknuii Typoumatossiiit 21 7434 030 982 191 1.78 007 1.19 212 234 1.60 0.3 389 030 9979 0.9 0.031 007 0.40
T'py600610MOUHBIA 30 7462 035 1024 133 203 006 1.65 179 212 193 012 311 033 99.67 019 0.034 007 0.40
ByJIKaHOTCHHBIT 10 7326 038 1076 1.83 135 007 133 224 225 1.60 031 415 037 9989 020 0035 006 0.36
Bepxunii TypOuutossii 20 77.30 025 818 121 098 006 1.09 270 202 152 008 394 040 9973 0.4 0.031 0.04 043
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[Ipumeuanue. n P xonuuecTBO aHan30B, H.a. P He ananu3upoBanock. AHanu3sel BeinosHeHsl B JIBI'M JIBO PAH B.H. Kamunckoii, I'11. MakapoBo#, JI.A. ApneBuunoii u JI.A. Bpxo-
cek, u B 'MH PAH M.B. Pynuenko. 'M P runponusarustii Mogyns, TM P tutanosslit Mogyns, @M P pemuueckuii monyns, HKM P Moy HOpMUPOBaHHOI I11€7I04HO-
CTH.



Taoauuna. (Ilpoxoxkenne).

Komrmekc n | SiO, | TiO, | ALO; | Fe;03 | FeO | MnO | MgO | CaO | Na,O | K,O | P,Os | mnm. | H,O [Cymma| IT™M ™ ®dM | HKM
I'iuHKuCTO-a1€BPUTOBBIE HOPOJbI
AlHBIHCKHH Teppeiin
Hwknuii Typ6umatossiii 3 6129 085 17.50 3.05 2.89 010 209 240 161 1.66 ma 597 ma 9940 040 0.049 0.3 0.19
Tydorenno-ocazounsiii 5 58.54 092 1613 339 3.65 011 253 358 197 147 0.2 501 275 100.17 041 0.057 0.17 021
Bepxunii TypOuntoBsiii 7 58.64 092 1693 450 259 011 275 341 166 120 ma 685 ma 9956 043 0.054 0.7 0.17
T'py600610MOUHBIA 2 5553 094 1903 3.67 411 009 377 394 185 084 ma 585 ma 99.62 050 0.049 021 0.5
Ontoropckuii Teppeiin
Ceeepna;z npoOBUHYUS
fgfﬁiﬁi’iﬁf" 6 5616 071 1676 288 475 020 416 523 3.64 202 ma 323 ma 9974 045 0.042 021 0.34
OBg;I‘;a;‘}?;;HHO' 10 5958 0.71 1560 344 399 025 283 394 28 1.13 ma 562 ma 9992 040 0.046 0.18 025
TypGUAMTOBBI 94 6026 072 1522 296 405 0.1 317 276 239 208 ma 608 ma 9980 038 0047 0.17 0.9
OG61oMOUHBI 110 6034 0.76 1523 4.06 238 009 257 267 203 176 wa 775 ma 9964 037 0050 0.15 025
fO.’)ICHa}l npoBUHYUS
53;:‘()"‘;};’;;““0' 8 63.12 065 1547 163 432 017 208 123 404 201 wma 513 ma 9985 035 0.042 0.13 0.39
TypGUAMTOBBI 32 6223 078 1614 296 413 008 215 156 280 233 ma 486 ma 10002 039 0.048 0.15 0.32
O6110MOUHEIi 55 6245 076 1485 322 290 007 240 175 216 173 ma 773 ma 10002 035 0.051 0.14 026
Kucenescko-ManomuHcknit Teppeiin (Y abUIbckuii hparMeHT)
53;:‘()"‘;};’;;““0' 16 6254 061 1427 456 234 027 341 166 3.00 1.74 022 384 113 9957 035 0.043 0.17 033
I'payBakkoBBIif, TOMIIM:
ApTHILITUTOB 5 6650 076 1449 246 259 012 213 145 288 221 022 335 051 99.67 031 0052 011 035
MHKCTHTOB 31 6626 064 1425 292 243 013 208 1.6 259 245 020 402 058 99.69 031 0.045 0.11 035
[eCYaHHKOB 12 6641 0.60 1355 335 193 009 200 210 242 225 043 426 039 9977 029 0.044 0.11 035
alIeBPOJIHTOB 11 6542 0.62 1524 373 188 008 176 080 235 247 021 465 047 99.69 033 0041 011 0.32
Kemckuii Teppeiin
Hwknuii Typ6umatossiii 17 67.08  0.54 1389 221 2.8 006 139 1.60 207 249 022 489 050 9975 029 0.039 0.10 033
T'py600610MOUHBIA 14 6723 061 1408 1.72 294 005 180 126 1.70 3.11 017 435 058 99.60 029 0043 0.10 0.34
ByJIKaHOTeHHBI 11 6510 057 1411 346 155 009 164 216 155 246 021 602 078 9970 030 0040 0.10 0.28
Bepxuuii Typ6uutosbit 18 64.75  0.62 1452 173  2.63 005 202 158 206 277 014 613 0.65 99.65 030 0.043 010 0.33
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12 Manunosckuil, Tyukosa

noMkoB 3¢ ¢y3uBoB P 10 60 %. Cpenu 0010MKOB TIOPOJ
npeoOnaaroT OCHOBHBIE U cpenHue 3¢GQy3uBHI, He-
CKOJIBKO MCHBIIC MUPOKIACTHUECKHUX, TEPPUTCHHBIX U
KPEeMHHUCTBIX Topoa. VHTpy3nuBHBIE 1 MeTaMopduuec-
KM€ IIOpOABbI PeAKHU U BcTpeyarores uib B FOxHOH npo-
BHHIIUY.

O6soMoUHasi 4acTh TIIMHHUCTO-aJIEBPUTOBBIX IIO-
pon, 3anumaromas 10 70 % ux odbema, B [IEJIOM CXOIHA
C TaKOBOW TMIECUAHUKOB, XOTS B HUX MCHBIIE 00JIOMKOB
MOPOJI, HO HECKOJBKO OOJIBINE MOJIEBHIX IIMATOB U KBap-
1a. OCHOBHOM COCTaBJISAIONIEH MNIMHUCTON YaCcTH MOPOJ
CeBepHOl TPOBUHIMH SIBIISIIOTCS arperatbl TOHKOYE-
IIyHYaThIX TJIMHUCTHIX MUHEPAJIOB, TIIABHEIM 00pa3oM
CMEKTHUTA, XJIOPUTA, CMEIIHOCIOHHOIO CMEKTUT-XJI0PH-
Ta. B FOxHOW MpOBHHIIMY NipeoliaaeT THAPOCITIONA.

[To xumuueckoMy cocTaBy HanOONBIINE PA3THINS
MEXJy MTPOBUHIIUSAMHU HAOTIOMAIOTCS B MMeCYaHUKax [4,
10]. ITpexne Bcero, OHU OTANYAIOTCS 110 KPEMHE3EMY: B
Cegepnoti nposunyuy €ro B CPeHEM 10 KOMIUIEKCAM OT
55.12 no 61.53 %, a B FOorcnoti nposunyuu P ot 58.56 1o
65.11 %. Taxxke 3ameTnbl pasnumuus no Fe O, (2.88P
4.06 % u 1.63P3.22 %, coorBercTBeHHO), MO (2.57P
4.16 % u 2.08P2.40 %), CaO (2.67P5.23 % u 1.23P
1.75 %). Bce aT0 cBUAeTENnbCTBYET 0 OoibIcit hemud-
HOCTHU OTIOKeHUI CeBepHOI IPOBUHILIUY 110 CPABHEHUIO
¢ IOxHoii. B nesnom, 1o XuMu4yeckoMy cocraBy Iecua-
HUKN 00€HX MPOBUHIINI OTHOCSTCS K TUIIMYHBIM I'pay-
BaKKaM, YTO JIEMOHCTPHUpPYyeTCs UX Onn3ocThio K Tepen-
HuM YrpayBakkaMm, 1o @. Ilerrumkony [15], rpayBakkam
u TydonecyaHnnkam (paHnuckaHckoi Gpopmarun Kamm-
¢dbopHuH [26], OT KOTOPBIX OHU OTIUYAFOTCS MOHMKEH-
upiMu conepxkannsmu SiO,, FeO n K O, HO noBbimeH-
ueivu ALO,, Fe O, n MgO.

I'muamCcTO-aIeBPUTOBBIC TOPOABI IO XUMHUYECKOMY
COCTaBY B II€JIOM OJIM3KH MecYyaHuKam (Tadl1.), HO B CBsI-
3M C TeM, UYTO B HHUX, [0 CPAaBHCHMIO C IECYAHNKAMH,
00JIBIIIEe IMHUCTHIX MUHEPAJIOB M MEHBIIE 0OJIOMOYHBIX
KOMIIOHEHTOB, OHHM coxepxkar Gombuie Al,O, (14.85P
16.76 %), TiO, (0.65P0.78 %) u K O (1.13P2.33 %), Ho
menbie SiO, (56.16P63.12 %) n Na,O (2.03P4.04 %).
[To xuMHUYIECKOMY COCTaBy INIMHUCTBHIX HOPOJ TAKXKe J0-
BOJIBHO XOPOIIO 3aMETHBI Pa3IHYHsI MEXy TPOBUHITHS-
Mmu. st mopon Ceseproti nposunyuu XapakTepHbl 0osee
nuskue coxepxkanusa SiO, m K O n Gonee BbICOKHE
AlLO,, MgO, CaO u cymmapHOro xenesa.

B Yowinvckom ¢pacmenme Kucenescxko-Mano-
MUHCKO20 meppelina NECUaHuKN BCTPEYAIOTCsl TOJIBKO B
BYJIKAHOT'€HHO-0Cal04HOM U I'payBaKKOBOM KOMILJIEKCaX.
OHH IPeACTABIAIOT COOOH MTOIMMHUKTOBBIC, YACTO BYJIKa-
HOKJIaCTHYECKHe 00pa30BaHuUs, OTHOCAIIHNECS O KiIac-
cu¢ukanuu B.J]. lllyToBa [26] K mMONIEBOIINATOBO-KBap-
IIEBBIM, KBapIICBO-TIOJICBOIINATOBEIM M COOCTBEHHO Tpa-

yBakkaMm. Ocoboe MOI0KEHUE 3aHUMAIOT MOJICBOIIIIATO-
BBIC I'PayBaKKH BYJIKAHOTEHHO-0CAJ0YHOTO KOMILIEKCA,
COCTOSIINE MPEUMYIICCTBEHHO M3 MUPOKIACTHYECKUX
IIPOAYKTOB U3BEPIKEHUN U BYJIKAHOMUKTOBOI'O MaTepHa-
na. Paznuuns MEXKIAY KOMIUICKCAMHU BUJHBI B COACPIKA-
HUSAX TIOPOI000Pa3yroIuX KOMIOHeHTOB. Hanbonbrme
OHM T10 COJIEP)KAHMIO KBaplla: B BYJIKAHOTCHHO-0Ca104-
HOM ero He 6onee 7 %, a B rpayBakkoBoM oT 10 110 40 %.
ITonesrix mmaros P 60P80 % u 10P50 %, cooTBeTCTBEH-
Ho. Cpenu HuX mnpeobOmagator (1o 95 %) ansOuT H
onuroknas. KalmeBbIX MOJIEBBIX IITATOB He Oonee 5 %,
9TO B OCHOBHOM OpTOKJa3. Cpean 00JIOMKOB MOPO, CO-
CTaBISIOIIMX B BYJKaHOTCHHO-OCAJOYHOM KOMILIEKCE
15P30 %, mpeobnagaroT OCHOBHBIC M CPETHUE BYJIKAHH-
THI (10 70 %), 3HAYUTEILHO MEHBIIIE OCAJOYHBIX TTOPOJ
(mo 30 %) ¥ U3MEHEHHOTO BYJIKAHMYECKOTO CTeKJa (J10
15 %). B rpayBakkoBoM KOMILJIEKCE Cpein OOIOMKOB TIO-
poxn (B cymme 40P55 %) npeoOnanatoT TOHKO3EPHUCTHIC
ocanounbie (30P50 %) u kpemuuctsie (20P40 %) mopo-
JIbl, 3HAYUTENBHO MeHblne d3Qdy3uBoB (SP15 %), nnorna
BCTPEUAIOTCS KUCIBIC HHTPY3UBHBIC U MeTaMopduiec-
KHE TTOPOJIBL.

O6soMouHasi 4acTh TIIMHHUCTO-aJICBPUTOBBIX IIO-
pon, 3anumatomas SP80 % ux oObeMa, COCTOUT U3 aleB-
PUTOBBIX U PCAKUX IMCaAaMMHUTOBBIX 3€PCH IJIaruokjasa,
KBap1a, OCHOBHBIX BYJIKAHUTOB U CTEKJIA. I/IHOF}Ia BCTpE-
4aroTcsl 00JIOMKH KPEMHEH, CPETHUX BYJIKAHUTOB, TUPO-
KCEHOB U PYAHBIX MHUHEPAJIOB. I'munucteie MHHCEPAJbI
BCEX KOMIUJIEKCOB OY€Hb OJHOOOPa3HBI M MPECTABICHBI
[IPaKTUYECKU [BYMs MHUHepajlaMu P ruzppocironoil u
XJIOPUTOM. JInmb HWHOTAa B BYJIKAHOTCHHO-0CAaJ0OYHOM
KOMIIJICKCE MMPUCYTCTBYET CMEKTUT U CMECKTUT-XJIOPUT.

ConepkaHusl TJIaBHBIX MTOPOA000Pa3yIONMUX OKCH-
JIOB B Pa3MYHBIX KOMILJICKCAX TeppeiiHa CyIIeCTBEHHO
paznuyatorest [12]. [lecuanuku ByJKaHOT€HHO-0CAI04-
HOTO KOMIUICKCa OTIUYAIOTCS, IIPEXK/IE BCEro, 3aMETHO
0oJiee HU3KUM, YeM B IMOPOAX TPAYyBAKKOBOTO KOMILICK-
ca, cojepKaHueM KpeMHeKucnoThl (58.56 % u 66.90P
67.05 %, coorBeTcTBeHHO). Kpome TOro, B HUX MEHBIIEC
FeO (1.56 % un 2.40P2.87 %) u K,O (0.96 % u 1.93P
2.00 %), no 3naumtensHo Gompme AlO, (19.16 % u
12.99P13.26 %) u Na,O (6.87 % u 2.61P3.15 %), a Tak-
xe Fe O, (4.32 % u 2.82P3.04 %), MgO (2.71 % n 2.29P
2.55 %) n CaO (2.41 % u 1.56P1.92 %). Takue pa3nu-
YUl OOBSICHSIOTCSA OOJBIIMM COJICPKAHUEM B TIECYAHH-
KaX BYJIKaHOTEHHO-OCAJ0YHOT0 KOMILIEKCa OOJOMKOB
OCHOBHBIX BYJIKAHUTOB U ITOJICBBLIX HIMNATOB. CHC}IyeT oT-
METHUTh, YTO NECUYAHUKH I'PAYBAKKOBOTO KOMILICKCA 10
COCTaBy XOPOIIIO COMOCTABISIOTCS co TepenHuMu Y rpay-
Bakkamu, 1o @. Ilertumxony [15], a Takke rpayBakka-
MU U Ty(ornecyaHnkamMu (GppaHINCKaHCKON (popmannu.

Paznnuns MEXKAY COoCTaBaMU INIMHHUCTO-aJICBPUTO-
BBIX ITOPOJ KOMIIJIEKCOB TaKKE TOBOJIBHO BCJIMKU. Hamn-
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OompIIME OHU MO KpeMHe3eMy (B cpenHeM 62.54 % st
BYJIKAHOT€HHO-0010MOYHOTO 1 65.42P66.50 % nns rpay-
BAKKOBOTO) M HECKONIbKO MeHbuie 10 Fe O, (4.56% u
2.46P3.73 %), MnO (0.27 % u 0.08P0.13 %), MgO
(3.41 % wn 1.76P2.13%) n K,O (1.74 % n 2.21P2.47 %).

[ecuanuku Kemckozo meppeiina 1o nopoaoodpa-
3YIOIIUM KOMITOHEHTaM JIOBOJILHO OJJHOOOpa3HBI H B I1e-
JIOM OTHOCSITCA K TMOJNMMHKTOBBIM. OOJIOMOYHAs HUX
4acTh MPEICTABICHA KBapIleM, IOJIEBBIMH IIIIIATaMH, 00-
JIOMKaMH{ TE€PPUTECHHBIX, KPEMHEBBIX ¥ 3 (PYy3UBHBIX T10-
PO, BYJIKAHWYECKUM CTEKJIOM M PYJIHBIMH MHHEpaJIaMHu.
[To knmaccudukanuu B.J]. lllyToBa [26] necyaHuku OT-
HOCSITCS TTIaBHBIM 00pa30M K ITOJICBOINIIATOBO-KBapIIe-
BBIM W KBapIleBO-NOJCBOIINATOBBIM TIpayBaKKaM H,
MeHbIe P moneBommnatoBeiM apko3am. Keapi P Han6o-
Jiee 4acTO BCTPEUAIOUTHICS KOMIIOHEHT IIECIaHUKOB, €TO
conepkanue konednercs ot 30 1o 52 %. bonbmie Bcero
KBapa B HIDKHEM TypOuauToBOM KoMmIuiekce (35P
52 %), a menbie P B BynkanorennoM (3 1P42 %). [Tose-
BBIX IIMATOB B necuanukax 22P41 %. DTo npeumyiie-
CTBeHHO Tutarnokiassl (60P95 %), cpenn KOTOphIX mpe-
oOylaaroT ainbOUT M oaurokias. KalumeBbIX ITOJIEBBIX
mmaroB 710 20%, 3T0 B OCHOBHOM OpPTOKJIa3, PEAKO MHUK-
poxnuH. OONOMKH TOpOJ, cocTapistomue 17P42 %
o0beMa TIECYaHUKOB, MPEJCTaBICHBl KPEMHEBBIMH (B
cpenaem 30P45 %) u ocagounsiMu (25P35 %) mopona-
MH, B MCHbIIICH Mepe OCHOBHbIMHU 3¢dy3uBamu (15P
30 %). Haubonpuiee xonndecTBo 00I0MKOB 3¢ (Hy3UBOB
P B mecyaHMkax HHMXKHETO TYpOUIMTOBOTO KOMILIEKCA
(mo 70 %). O6I0MKH MHTPY3UBHBIX U MeTamopduaec-
KHX TIOPOJ] PEIKH.

B mmHMCTO-aneBpUTOBBIX MOPOIAX, B 3aBUCUMOC-
TH OT MX JIUTOJIOTHYECKOTO THUIIA, aJIEBPUTOBBIA 00JI0-
MOUYHBIN MaTrepuai 3anuMaet ot 5 10 70P80 % oObema.
Cpenu 00IOMKOB Hallle BCETO BCTPEUAIOTCS KBapII, HO-
JIeBBIC IIMATHI, PEeKE KPEeMHH, 3P Qy3UBBI, TOHKOOOIO-
MOYHBIE TIOPOIbl, OMOTHT, BYJKAHUYECKOE CTEKIIO U PY/-
HBIC MUHEpabl. | THHNCTAs COCTABIISIONIAs MOPOA IPe-
CTaBlICeHa ITIaBHBIM 00pa3oM THAPOCITIONON M, B MEHb-
el Mepe, CMEKTHTOM U XJOPUTOM. VICKIIOUeHHe co-
CTaBISIET BYJKAaHOTCHHBIN KOMIUIEKC, I7Ie TPeodIaiaoT
CMEKTHUT 1 XJIOPHT.

[To xuMUYeCKOMY COCTaBy MECYaAaHUKH JOBOJHHO
OJTHOPOAHKI [6, 7]. 3aMETHBI JTUIIb HEKOTOPBIE OTIMYHUS B
COCTaBe MECYAHHKOB W3 BYJIKAHOTCHHOTO KOMIUIEKCA,
BBIpAXKAIOIIUECS B MEHBIIIEM, 110 CPAaBHEHUIO C JIPYTHMHU
KOMITJICKCAMH, COJICPKAHUU KPEeMHEKUCIOTHI (73.26 % n
74.34P77.30 % cooTseTcTBEHHO), HO Gombmem TiO,
(0.38% m 0.25P0.35 %) n ALO, (10.76 % n 8.18P
10.24 %). B nienoM, o 0CHOBHBIM HOPOI000pa3yIOIINM
OKCHUJIaM, KEMCKHE MEeCYaHUKH 3aHUMAIOT IIPOMEKYTOY-
HOE TOJI0OKEHHE MEX]ly apKo3aMu U rpayBakkamu. OT

TepenneroYapko3a OHH OTAMYAIOTCS 00JIEe HU3KUM CO-
nepxxanuem SiO,, nobiuenusiM Al,O,, MgO u cymmap-
HOTO JKenesa, a Takke npeobianannem Na,O max K O,
YTO XapaKTEpHO AJs rpayBakk [15].

XUMHUECKUN cOCTaB NNIMHUCTO-aJI€BPUTOBBIX I10-
poA B 11eJIOM OJIM30K BO BCEX KOMIUIEKCAX M OTJINYACTCS
OT COCTaBa IIECYAHUKOB MEHBIIMMU COACPKAHUIMU SiO2
(ot 64.75 no 67.23 %) u CaO (1.26P2.16 %), HO 00iIb-
wumu P TiO, (0.54P0.62 %), Al,O, (13.89P14.52 %) u
FeO+Fe,0, (4.36P5.03 %), a takxke npeobmananuem
K,O nan Na,O.

Ha nuarpamme, npeninoxennoit A.A. Ilpegosckum
[16] (puc. 3), amOMOCHIUKATHBIE KIACTHYECKHE OCa-
JOYHBIe 00pa30BaHUs MOAPA3ACIAIOTCS O YaCTHOM ITH-
Ho3eMucToCcTH (A) u pemuunoctu (F). zyuennsie HamMu
IIECYaHUKHU OCall0UHbIX KoMIulekcoB [lanbHero BocToka
10 3TUM IT0Ka3aTeNIsIM UMEIOT OTPE/ICICHHBIC CXOACTBA U
pasnuuns. Bee GpurypaTuBHBIC TOUKH IECYaHUKOB A-
HbIHCKOrO, Omntoropekoro u KuceneBcko-MaHOMUHCKOTO
TEPPENHOB 110 YaCTHON INIMHO3EMUCTOCTHU PACIIOIO0XKEHBI
B IOJISIX TJIMHUCTBIX U BBHICOKOTJIMHHUCTHIX MOPOJ, a IO
mokasareinio peMHuyHOCTH P B rpayBakkoBOI WX YaCTH.
[Tpu 3ToMm Toukm necuanukoB KOxHoM nposuHIN Onto-

MUHO3eMUCTOCTb (FMMHUCTOCTb) NOPOA
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Puc. 3. luarpamma APF nns mecyaHbIX MOpoJ M3Yy4YeH-
HBIX 00bEeKTOB [16].

A=A1,0;P(K,0+Na,0+Ca0); F=(Fe,03+FeO+Mg0)/SiO, (moe-
KyJISIpHBIE Beca).

IPIV P necuansie mopoast: I P nepexonnsie k tyhduram u Tyddu-

1h1, Il P manornmunucteie, 111 P muuucteie, IV P BeIcOKOTIMHUC-
TBIC.

1P4 P teppeitnsbl: [ P AlinbiHckuit; 2 P OnoTopekuid, TPOBUHITMM:
a P CeepHas, 6 P lOxHas; 3 P KuceneBcko-MaHOMUHCKHH, YIbLTb-
ckuit pparmenT; 4 P Kemckwuii.
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TOPCKOTO TeppeifHa Mo ()eMHYHOCTH PacIoIaraioTcs: He-
CKOJIBKO OJTI>Ke K MOJI0 cyOrpayBakk, ueM mopon Cesep-
Hoil. Eme Onmke K 3TOMY MO0 PacIONIOKEHbI TOYKU
MECYaHUKOB YIBUIbCKOTO (parmeHTa Kucenescko-Ma-
HOMHHCKOI'O TeppeiiHa, a Takke HUXHEro TypOuAUTOBO-
ro KoMIUIeKca AMHBIHCKOIO TeppeiHa. 3HAYUTEIBHO
OomnbIIe MO MPEATIOKEHHBIM MOKa3aTesIM OTJINYAIOTCS
nopozasl Kemckoro teppeitna. [lo hemMuanoctu oHu co-
OTBETCTBYIOT CyOTrpayBaKkaM U Ja)Ke MPUOIUKAIOTCS K
apko3aM, a IO IMIMHO3EMHCTOCTH MX TOYKH JIOKATCs B
MOJSl IIMHUCTBIX U MAJOTIIMHHUCTHIX Hopox. B memom,
pa3dpoc ToUYEeK CPENHUX COCTABOB INECUAHUKOB M3yUCH-
HBIX TEPPEHHOB MO IITHHO3EMUCTOCTH OOBSICHSETCS pas-
JINYHOM J0Nel y4acTus B UX COCTaBe INIMHUCTOrO MaT-
PHKCa WM IPUMECHI0 MUPOKIACTHYECKOT0 MaTepraa.
Ha guarpamme Si—Al-Fe b. Mypa u B. [lenHena
[32] (puc. 4) durypaTUBHBIC TOUYKH MECYAaHUKOB U3y4ECH-
HBIX OOBEKTOB COBIAAAIOT C JIMHUEH TpaHUT—Oa3aibT,
160 BBICTPAMBAIOTCS IPUMEPHO MapamienbHo eil. [1o
9TOl KinaccuduKanuy necuaHuku AWHbBIHCKOTO, Oio-
Topckoro u KuceneBcko-MaHOMHUHCKOTO TEPPENHOB OT-
HOCATCS K TpayBakkaM. [Ipu 3ToM nmecyaHuku AWHBIHC-
KOro TeppeifHa, a TaKXke BYJIKaHOTEHHO-0CAIOYHOrO
xomIiekca Kucenescko-MaHOMUHCKOTO TeppeliHa 3aHU-
MaloT KpaifHe IpaBoe, Hanbonee GJIM3KOe K COCTaBy Oa-
3abTa, MOJIOKEHUE, a TIOPOIbl ABYX HMpoBUHIMI Oio-
TOPCKOT'O TeppeiiHa OBOJIBHO XOPOIIO 000COOIAIOTCS
Japyr ot apyra. Kpome Toro, Ha 3Toi nuarpamMMme pe3ko
BBIIEIAIOTCA NecyaHUKH KeMckoro TeppeiiHa: UX TOUKU
TMOMAJIAk0T B TIOJIE CyOTpayBakK, a COCTaB ONM30K TPaHUTY.
Ha gunarpamme @. ITerTumkoHa U €ro cOaBTOPOB
[14] (puc. 5), ocHOBaHHOW Ha Jorapudmax OoTHOIIE-
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Puc. 4. luarpamma Si—Al-Fe 11 necyaHbIX mOpoj U3y-
YeHHBIX 00beKToB [32] (aToMHBIEC Beca).

JIuaus I'-b — rpaHnT-0a3anbTOBBIM TPeH. YCIOBHBIE 0003Haue-
HUS CM. puC. 3.
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nuii Na,O/K,0 un SiO /Al O,, purypatusubie TOUKH
BCEX MecyaHuKoB AMWHBIHCKOr0, OnoTopckoro u Ku-
celIeBCKO-MaHOMHMHCKOTO TEppPeHHOB KOMIIAKTHO
IPYNIHUPYIOTCS B Moie rpayBakk. [Ipu aToM, kak u Ha
NpeabIIyIIUX IuarpamMmax, Hambojee “rpayBaKKo-
BBII” COCTaB MMEIOT MECYAHUKU AWHBIHCKOTO Tep-
peifHa U BYJKaHOT€HHO-OCaJ04YHOro KoMIuiekca Ku-
celieBCKO-MaHOMUHCKOTO TeppeiiHa, a MOpOABl JBYX
npoBUHIIUH OJIOTOPCKOrO TeppeifHa 3aMETHO OTJIH-
gaoTca. B cBoro ouepens, GUrypaTuBHBIC TOUKH IEC-
yaHuKoB KeMckoro teppeiiHa, BBIXOAS 3a NPENEIIbl
MIOJIS TPayBaKK, MMOMAAAl0T B MOJIE JIUTOUAHBIX apeHU-
TOB, KOTOpBIE IO CYIIECTBY SBJISIOTCS CyOrpayBaKKa-
MH, T.€. TOPOJIaMH, EPEXOAHBIMH K apko3am [15].

[TockonbKy aOCONIOTHBIE COMEPKAHUS TTOPOI000-
Pa3yIoNIuX OKCHIOB OTPa)KaroT COCTaB HE TOIBKO 00JI0-
MOYHOH YacCTH TEPPUTCHHBIX IOPOJ, HO U MX IIEMEHTA,
6osiee 00BEKTUBHBIEC BBIBOABI O CXOJICTBE U pa3IuyUU
MEXIY OTIOXKCHHUSIMU M3YYEHHBIX OOBEKTOB MOXKHO
clenaTh, paccMarpuBas psja Haubosee WHGOPMATHUB-
HBIX OTHOIICHHUH OKCHUJOB M MX CyMM (IIETpOXMMHYEC-
KHX Mopynei) (Tabi.), a Takske MOIYIbHbIE JHATPaMMbI
(puc. 6), npegnoxkennsie 5.3. Onosuuem u M.I1. Ket-
puc [27, 28].

T'uoponusammubii - modyne  (I'M = (AL O, +TiO,+
+Fe O,+FeO+MnO)/Si0O,) npennasHa4en s Konuye-
CTBEHHOH OIICHKH XMMHYECKOTO BBIBETPHBAHHS MOPOL,
T.e. uX “3penoctr”’. Ero 3HaueHue 3aBUCHUT, C OIHON CTO-
POHBI, OT KOJIMYECTBA B HUX OOJIOMOYHOIO KBapIa WIN
6oraTelx KpeMHE3eMOM OOJIOMKOB IOPOJ, a C APyroil —
OT JIONH M COCTaBa IOJEBHIX INIMATOB, a TAKXKe TIIMHUC-
THIX KOMIIOHEHTOB, BXOJSIIIUX B COCTaB I[EMEHTA.
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Puc. 5. Jlnarpamma log (Na,0/K,0)-log (SiO,/Al,05) ns
MeCYaHbIX MOPOJ U3YYCHHBIX 00beKTOB [14].
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Puc. 6. MonynbHbIe AUArpaMMBbl JJIs 1€ CYAHBIX U TIIMHUCTO-AJIEBPUTOBBIX MOPOJ U3YYEHHBIX 00BEKTOB [27, 28].

1P4 P necuansle nopoasl; SPS P rmuHKucTO-a1eBpUTOBBIE IOpoabl. Teppeitusl: /, 5 P AiinbiHckuil; 2, 6 P Onroropckuit, mpoBuHIuU: a P
CesepHnast, 6 P IOxnas; 3, 7 P Kucenercko-MaHoMUHCKUH, YabubcKuil pparment; 4, 8 P Kemckuid.

ITo aToMy mokasareno NECYaHUKU BCEX U3Yy4eH-
HBIX 00BEKTOB XapaKTePU3YIOTCSI HEBBICOKUM YPOBHEM
3peNOCTH, YTO CBHJIETEILCTBYET 00 UX 00pa3oBaHHUM 3a
CYET MPEUMYLIECTBEHHO MEXaHMUYECKOIO pa3pylLIeHUs
MaTEepPUHCKUX TOPOJI IIPH MOTINHCHHON POITU XUMHUYeC-
KOTO BBIBETPUBAHMUS, a TAKXKE 3a CUET pa3pyLICHHS IO-
PO OCHOBHOI'O M CPEAHETO COCTAaBaA.

3nauenusa monyia I'M usmenstorcs ot 0.48P0.41
JUIsl HAUMEHEE 3pellblX opoJl AHHBIHCKOIO TeppeiiHa 10
0.14P0.19 mnst manGomnee 3pensix Kemckoro Teppeiina.
OTHOCUTEIBHO BBICOKAsI 3PEJIOCTh KEMCKUX IIECUaHUKOB
00yCIIOBJICHA, BEPOSTHO, IOBBIMICHHBIM COACPKAHUECM B
HHUX 00JIOMOYHOTO KBapIia ¥ KPEMHHUCTHIX TTOPOJ U TIOHH-
JKCHHBIM P ITOJICBBIX IIMATOB M IIMHUCTOTO IeMeHTa. B
[JIMHUCTO-aJIEeBPUTOBBIX 1IOPOJAX, KaK IPaBUJIO, 3HAaYe-
Hust MoAyiast ['M BeIle, yeM B MecYaHUKaX, YTO CBA3AHO

C MEHBIIUM COJIepKAaHUEM B HHX KBapia M TOJEBBIX
mraroB U oonemuM P rimuHucTOoro Bemecrna. Mekiroue-
HHUE COCTABJISIFOT MTOPOJIBI BEPXHETO TYPOUIUTOBOTO KOM-
11ekca AMHBIHCKOIO TeppeiiHa, a TakKe BYJIKaHOI'€HHO-
KPEMHHCTOTO U BYJIKAHOTEHHO-0CAIOYHOTO KOMITJICKCOB
Omroropekoro u KuceneBko-MaHOMUHCKOTO TeppENHOB,
MOCKOJIBKY B TIECYAHHMKAX ITHX KOMIUIEKCOB JIOBOJIBHO
MaJio KBapiia, HO MHOTOYHCIEHHBI 00JOMKH OCHOBHBIX
3(h¢dy3uBOB, a Takke OOMILHO TNIMHUCTOE BEIECTBO Ie-
MEHTa ¥ MaTpHUKcCa.

@emuueckuti modyns (OM = (Fe, O, +FeO+MnO+
+Mg0)/Si0,) BecbMa yno0eH s uaeHTU(GUKALHUU Tpa-
YBaKK M apko3oB [15]. Haubosee BbICOKUE €10 3HAYCHHUS
CBOWCTBEHHBI BYJIKAaHOKJIACTHYECKUM IpayBakkam [28],
4TO OOBIYHO CBSI3aHO C COJICPKAHUEM B HUX OOJIBIIIOTO
KOJTMYECTBa 00OTAIEHHBIX JKEJIE30M U MarHUeM OOJIOM-
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KOB BYJIKAHHUYECKHX MTOPOJ U CTEKOJ, & TAaKXKE TIINHUCTO-
ro eMeHTa u MaTpukca. B nemnom ke, pemudeckuii Mo-
JyJTb OTPa’KaeT WHTEHCHUBHOCTh M CKOPOCTh BBIBETPHBA-
HUS M 3aXOPOHECHMsI BEIIECTBA: 4eM Oojblne gemMmuuec-
KHX 3JIEMEHTOB B PE3yJIbTaTe BHIBETPUBAHUS MEPEXOIHUT
B PacTBOp, TEM MEHbBINE 3HAYCHNE MOMIYJIS, a, CIE0Ba-
TENbHO, OOJIbIIIE OTIMYME MECYAHWUKOB OT THITMYHBIX
rpayBaKK.

ITo ¢pemuueckoMy MOAYIIO K TUITHYHBIM I'payBaK-
KaM OTHOcCsTCs mecuanuku KuceneBcko-MaHOMUHCKOTO
(0.12P0.15), A#inbiackoro (0.14P0.23) u Onrotopckoro
(0.12P0.25) TeppeiinoB. [Ipu 3TOM OTYETIUBO 3aMETHBI
paznuuus mexay nopoxamu CepepHoit (0.12P0.18) u
Oxno# (0.15P0.25) mpoBuHnuii nocnemanero. Kpome
TOTO, OOpamaloT Ha ceds BHUMaHNE BBICOKHE 3HAYCHHUS
Moyt @M B necyaHuKax €ro ByJIKaHOI'€HHO-KPEMHHMC-
TOTO U ByJKQaHOTEHHO-0CAJOYHOTO KOMITJIEKCOB, a TAaKXkKe
BEPXHETr0 TypOUAUTOBOTO KOMIUIEKCAa AHWHBIHCKOTO TEp-
peiiHa, 94TO MO3BOJISIET OTHOCHTH MX K paspsay BylKa-
HOKJIACTUYECKHX TpayBakK. 3HAUUTEIHHO MEHEe peMud-
HbI ecyannku Kemckoro teppeiina (0.04P0.07), uto xo-
POIIIO COTIACYETCsl C MCHBIINM COACP)KAHUEM B HUX 00-
JIOMKOB OCHOBHBIX BYJIKaHUTOB, HO OonbiiM P kBapiia,
KPEeMHHUCTBIX TOPOA, TPaHUTOHIO0B. [1o aTOMy TOKazaTe-
JII0 OHM 3aHUMAIOT MPOMEKYTOYHOE TTOJIOKECHNE MEXKTY
rpayBakkamu U apkoszamu. [lo nanueim f.9. FOgoBuua u
M.II. Ketpuc [28], mIIUHUCTHIM NOPOaM, 0 CPAaBHEHUIO
C MeCYaHbIMH, NPHUCYINHN, KaK MPaBUIIO, O0Jice BHICOKHE
3HaYeHus1 (heMHUUecKoro MOyisl. B HameM ciaydae 3To
MPAaBHJIO XOPOIIO MOATBEPXKAACTCS ISl OTIONKCHUI
Kemckoro teppelina. B muHuCTO-a1€BpUTOBBIX IOPOIAX
Atinpiackoro, Omoropekoro u Kucenescko-ManomuHc-
KOTO TeppEHHOB 3HAYEHUS ITOTO MOIYIS HIDKE, YeM B
MeCYaHUKaxX, TNO00 OHM paBHBI. CXOTHBIC PE3YNbTATHI
ObuTH TIoNyueHbI [1.B. MapkeBudem [9] i GummeBbIx
oTnoxkeHuil WnpnuHckoro mnoisyocrposa BocTtounoi
Kamuarku.

Mooyne Hopmuposanuou wenounocmu (HKM =
(Na,0+K,0)/Al,0,), Beenennsiii eme I'. Muguitonom
[31], mo3BoJIsSIET pacno3HaBaTh MPUMECh BYJIKaHUYECKO-
ro MaTepuasna B ocafodHbIX nopojax [28]. Kak nmpasuio,
3HAQUEHHE TOT0 MOAYIS BBHIIIE B apK0O3aX 3a CUET IINPO-
KOTO Pa3BUTHUS B HUX CIIOJ U TIOJIEBBIX MITMATOB, B TOM
YuClie KaJMeBbIX, M HIDKE B rpayBakkax P kak pesynbrar
00U TIIMHUCTOTO IEMEHTa, OOJIOMKOB OCHOBHBIX 3()-
(y31BOB M TIIHHUCTO-aJICBPUTOBOTO MaTPHKCA.

ITo aToMy Momymro OIFKE BCEro K apko3aMm Iecda-
Huku Kemckoro teppeitna (0.36P0.43), B KOTOpPBIX ByI-
KaHOMMKTOBBI MaTepua, BEPOSITHO, CMEIINBAJICS C He-
KOTOPBIM KOJINYECTBOM CHAJMYECKOoW KimacTuku. He-
CKOIIBKO HHWKE 3HAYCHHS MOJIYJs B necyanukax Kuce-
neBcko-ManomuHckoro Teppeiina (0.35P0.41), a Hau-

MEHBIIIUMHU 00IaJIal0T TUIIMYHBIC TpayBakku OI0TOpC-
koro (0.26P0.36) n Aiinsickoro (0.20P0.28) teppeii-
HOB, B KOTOPBIX IJITABHOH OOJIOMOYHOW COCTaBIISIOIICH
SIBIITFOTCS. OCHOBHBIC M CPETHUE BBICOKOTJIMHO3EMHCTHIC
BYJIKaHUTHI U OOWJICH TIIMHUCTBIM Marepual, MpecTaB-
JICHHBI B OCHOBHOM XJIOPHTOM M CMEKTHUTOM. B rimuHU-
CTO-aJICBPUTOBBIX MOPOJIaX M3YYCHHBIX 0OBEKTOB 3HAYEC-
nue HKM, kak mpaBuiio, HUXe, 4eM B TeCHaHHUKax, uTo,
OUYEBHUIHO, CBSI3aHO C MEHBIIIUM COJCPKAHUEM B HUX I10-
JIEBBIX IITMATOB, HO OOJIBIIUM KOJMYECTBOM TITMHHCTOTO
BemiecTBa. VCKIIOUCHHE COCTABISIOT BYJIKAaHOTGHHO-
KPEMHHCTBIA U BYJIKAHOTEHHO-0CAJOYHBIA KOMIUICKCHI
OnoTOpCKOTO TEppeitHa, MOCKOIbKY TNIMHUCTHIE TTOPOJIbI
9TUX KOMILIEKCOB YacTO MpakTu4ecku Haneno (10 90%)
CIIO’KEHBI CMEKTUTOM [4].

Tumaroswiii modyne (TM=TiO,/Al0,), BBeeHHBIA
A.A. MuraucosbiM [13], mo3BossieT, TIIaBHBIM 00pa3oMm,
CYIHMTh O COCTaBE MOPOJ (B YaCTHOCTH, 00 UX TUTAHHC-
TOCTH) B 00JIACTSAX CHOCA U O TUHAMUKE CPEIIbI CEANMCH-
TaIUK, TPUBOJIAIICH K COPTUPOBKE THTAHCOJEPKAITUX
MHHEPAJIOB U IIIMHUCTOrO BemecTna [28].

Kak mpaBwito, BEICOKHE 3HaYSHHsI THTAHOBOTO MO-
JyJsl B TIECUAHUKAX OOYCIIOBJICHBI MPUMECHI0 OCHOBHON
BYJKAHOKJIACTUKHU. JIJIS TECUaHWKOB BCEX HM3Y4YCHHBIX
00BEKTOB, HECMOTPS HA 3HAYUTEIBHYIO JOJII0 CPEIH 00-
JIOMOYHOW COCTABIISIONICH BYJKAHOMHUKTOBOTO U TTHPO-
KJIACTHYECKOTO MaTepuala, 3HaYCHHUsS MOJIYJs OTHOCH-
TEJIbHO HEBEIIMKH. 3HAYCHUS MOl KOJICOIIOTCS B Tec-
yaHukax AlHbHCKOro Teppeiina or 0.052 no 0.060, He-
CKOJIbKO MeHbIIle OHU B Topojax Omroropckoro (0.036P
0.047) u Kucenercko-Manomuuckoro (0.034P0.052)
TeppeiiHoB. OOBICHEHUEM dTOMY CITYKHT, BEPOSITHO, 00-
pa3oBaHHE MaTepuana 3a CYEeT Pa3pylICHHS OCTPOBO-
JTY’KHBIX BYJKaHUTOB HU3KOTHTAHUCTHIX (HO BBHICOKOTJIH-
HO3eMUCTHIX) cepuid. Hanboiiee HU3KME 3HAYCHUS MOJTY-
15 P B mpubmkaronmxcst K apko3aM KEMCKUX TIeCUaHH-
kax (0.031P0.035), uTo cBsA3aHO ¢ MPUMECHIO B HHUX 00-
JIOMKOB KHCITBIX M3BEPKEHHBIX TIOPOJ], B CBOKO OYEPE/Ib,
OTJINYAIONINXCSI HU3KMMHU 3HaueHusiMu TM. Xapakrtep-
HOH O0COOCHHOCTBIO TIIMHHCTO-AJIEBPUTOBBIX IMOPOJ
OOJBIMHCTBA U3YyUYCHHBIX OTJIOKECHUN SBISCTCS UX IO-
BBINIICHHAS] TUTAHUCTOCTH 110 CPABHEHHIO C TIECYAHHUKA-
MH, YTO B IIEJIOM CBOHCTBEHHO BYJIKAHOMHKTOBBIM MTOPO-
JaM, TIpu 00pa30BaHUU KOTOPBIX HE MPOUCXOJUT CYyIIe-
CTBCHHOM MexaHW4YecKoi auddepeHnnanim neanToBon
U ICAaMMUTOBOH (hpakunit [28].

3aKOHOMEPHOCTH M3MEHEHHUsI CPEIHEr0 XMMHUYeC-
KOTO COCTaBa MeCYaHbIX U MINHUCTO-AJICBPUTOBBIX I10-
POIl BceX M3YUYEHHBIX OOBEKTOB, a TAKKE CYIICCTBYIO-
e YepPThl UX CXOACTBA M PA3JINYMS HAWITYYIIUM 00pa-
30M BHUJHBI NP HAHECEHHH (DUTYpaTUBHBIX TOYEK Ha
MonynbHble auarpamMmsl f1.0. FOgosuua nu M.II. Kerpuc
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[27, 28]: TMPHKM, ®MPHKM, TMPHKM, I'MPTM,
®MPTM u ®MPSiO, (puc. 6). Ha Bcex mpuBeIeHHBIX
JuarpaMMax paccMaTpHBaeMBbIe OTIOKCHHS BBICTPAUBa-
eTcsl B CIEAYIONIYIO MOCIE0BATENIbHOCTh: AWHBIHCKUI
teppeitn P Cesepnasd u FOxnas npoBunun OnIr0TOpCKO-
ro teppeiina P KuceneBcko-MaHnomuHckuil Teppeiin P
Kemckuii Teppeiin. HaGnromaromascst mpu 3TOM MOJI0KH-
TesbHast Koppersauust Mexay napamu ®PMPTM, 'MPTM,
n orpunarenbnas [MPHKM, ®MPHKM, TMPHKM u
®MPSiO, CBUAETENLCTBYET O METPOTEHHOM (BYJIKaHO-
MHUKTOBOH) MPUPOAE MOPOJ U, COOTBETCTBEHHO, 00 HX
HPUHAUIEKHOCTH K TPAyBaKKAM.

Bwmecte ¢ Tem, Ha Bcex aumarpaMMmax (UTypaTuB-
HBIC TOUYKH N3yYCHHBIX OTJIOXKCHUI 00pa3yroT ABa caMo-
CTOATEJNIBHBIX, XOPOIIO pasaesstomuxcs noid. [lepsoe
00pa3yrT NpHOIIKAIIMECS K apKo3aM TeCYaHUKH
Kemckoro TeppeifHa, xapaKTepH3yIOLIHECs MOBBIIICH-
HBIMH COJCP)KaHUSAMHU KpEeMHE3eMa W HauOOJIBIIMMHU
snaueHusMu HKM, no 6onee Huskumu I'M, ®M, TM.
Takoe cBoeoOpa3ne KeMCKHX MMECYaHUKOB OOBSICHICTCS,
BEPOSITHO, UX 00pa30BaHHEM KakK 3a CYET OCTPOBOAYXK-
HOW BYJIKAaHOKIACTUKH, TaK U MPOAYKTOB Pa3pyIICHUS
CHAJMYECKNX OJOKOB KOHTHMHEHTAIbHOM KOphl. BTOpoe,
Oompiee, moysie 0OOBEAMHSIET MOPOABI BCEX OCTaJbHBIX
00BEKTOB, XOTS U 37IeCh 3aMCTHBI OTPE/ICIICHHbBIC Pa3JIH-
gus. OOIIMM K€ IS HUX SBIISCTCS MIPUHAICKHOCTD K
TUMIUYHBIM TpayBaKKaM W TECHAasi TEHETUYECKAs CBSI3b C
OCTPOBOIYKHBIMU BYJIKAaHHUTAMH, a TaKXKe BO3MOXKHOE
IIOCTYIIJIEHUE HE3HAUYUTEIBHOIO KOJIMYECTBA CHATIUYEC-
KOro MaTepuasa.

Taxum 00pa3om, TUTOXUMHUYECKHNA COCTaB TEPpPHU-
TeHHBIX TOPOJ W3YYCHHBIX 00OBEKTOB YKa3bIBACT HA UX
HU3KYI0 XUMHUYECKYIO 3pPENIOCTh, CIa0yI0 JIUTOIMHAMHU-
YEeCKyI0 MepepaboTKy, a TaKKe BBICOKYIO CKOPOCTDH (H-
3MYECKOTO BHIBETPUBAHMSA U 3aXOPOHCHHS BEIIECTBA.
OCHOBHBIMH HCTOYHUKAMH OOJIOMOYHOTO MaTepuasa BO
BCEX ClIydasx ObLIa OCTPOBOAYKHAS BYJIKAaHOKJIACTHKA,
K KOTOPOI HHOTJ]a IPUMEIINBAJIOCh TO MIN HHOE KONH-
YECTBO CHAJINYECKOTO MaTepHaia C IMOIHATHIX OJIOKOB
KOHTHMHEHTAJIBHOU KOPHI.

MNAJTEOTEOJUHAMUYECKAS UHTEPIIPETALIU S

[TonmyuyeHHBIE TUTOXUMUYECKHIE JTaHHBIC HHTEPIIpE-
TUPOBAJIMCh HAa OCHOBE aKTyaJIMCTHYECKOTO MOJAX0a,
T.€. CPAaBHEHHS PE3YJIbTATOB U3yYCHHS JAPECBHUX TEPPH-
TEHHBIX TIOPOJI U COBPEMEHHBIX INTyOOKOBOJHBIX OCa-
koB. [0 TaHHBIX MHOTHX aBTOPOB, MPOBOJUBIINX I10O-
JIOOHBIEC MCCIIETOBAHUS, CYIIECTBYET TECHAs CBSI3b MEX-
Iy XHMHUYECKHUM COCTABOM TIOPOJ] U F€OIMHAMUYECKUMHU
0o0CTaHOBKaMH 00JacTell mUTaHus U OacCENHOB Cemu-
menTtauuu [29, 30, 33 u ap.].

Ha puc. 7A noka3ansl AuarpaMMbl F€éHETUYECKOM
WHTEpIpETallid XUMHUYECKOTO COCTaBa IECYaHHUKOB

M. bxatna [29], npumensiomuecs s pas3aeieHUs
MECYAHNKOB U3 0ACCEHHOB Pa3TUYHBIX TCKTOHHYECKHUX
oOctaHoBOK. lcmonp3yeMple Ha HHUX HapaMeTphl
Al,0,/8i0,, K,0/Na,0, AlL0O,/(CaO+Na,0), TiO, n
Fe, O, (06mee)+*MgO oTpakaroT MHHEPAIOTHYECKHM
COCTaB MOPOJ MUTAIONICH MPOBUHIUH U T€OXUMHUYEC-
KO€ IIOBEJEHUE psiia 2JIEMEHTOB B MOopckoil Boxe. Ilo
9THUM TOKa3aTelisIM MEeCUaHUKU AUHbIHCKO20 meppeiina
COOTBETCTBYIOT, TJIABHBIM 00pa3oM, 00CTaHOBKaM OKea-
HHYECKUX OCTPOBHBIX AYT, U JIUIIb MOPOABI OeppHac-Ba-
JAH)KUHCKOTO KOMIUIEKCA CMEILICHBI B HAaIpPaBICHUH
MOJIS1 KOHTHUHEHTAIBHBIX OCTPOBHBIX AYT. [ €OTEKTOHH-
YecKkne O0OCTaHOBKM CaMHX OacCeifHOB celMMEHTAINH
PEKOHCTPYUPYIOTCSI IPY MOMOITU auarpammsel [Ix. Meii-
Hapja u ero coaBtropoB [30] (puc. 7B), Ha KOTOpOH Y-
OOKOBOJHBIC TIECKM pAa3leiCHBl 10 OTHOIICHUSIM
Si0,/Al,0, n K,0/Na,O. AHHBIHCKHE NECUYAHUKH Ha
9TOH AuarpaMme TpyIIHPYIOTCS B 00CTaHOBKAX MPETy-
roBeixX (FA) GacceifHOB OKCaHMYECKUX OCTPOBHBIX JIYT.

[TaneoTekTOHMYECKAsT HHTEPIIPETAINS XUMHUIECKO-
IO COCTaBa MIMHHUCTO-AJICBPUTOBBIX ITOPOJ, TONTydeHHAS
npu ananuse aumarpammel SiO,/Al,0,PK O/Na,0 [30]
(puc. 8), B 1e10M HE TPOTUBOPEUYHUT CICITAHHOU IO CO-
CTaBy IIECUaHMKOB. Bce (uryparnBHbIe TOUKH pacmoia-
raroTCs B MOJSX OCTPOBOAYKHBIX 0OCTaHOBOK, OOJIBIIIE
Tarores kK odcranoBkam npeanyroBeix (FA) OacceitHoB
OKCAaHHYECKUX OCTPOBHBIX AYT, ¥ JIUIIb ITOPOJIBI HIDKHE-
ro TypOUIMTOBOTO KOMITJIEKCA MOMAAAIOT B IT0JIC KOHTH-
HEHTAJBHBIX OCTPOBHBIX JIyT.

Heckonbko HHYIO TEKTOHHYECKYIO HHTEPIPETALINIO
XHUMHUYECKOTO COCTaBa MECUYAHBIX U IIMHHUCTHIX MOPOJ
npeanoxuin b. Poysep u P. Kopmr [33]. Ha ux auarpawm-
me K O/Na,OPSiO, (puc. 9) Bbinenens 6acceinbl okea-
HUYECKUX ocTpoBHBIX IyT (ARC), a Takke macCUBHBIX
(PM) u aktuBHBIX (ACM) KOHTUHEHTAJIbHBIX OKpaHWH.
@urypaTUBHBIC TOUYKH NECYAHBIX U TIHHUCTO-AJIEBPHUTO-
BBIX IIOpOJA AMNHBIHCKOIO TeppelHa IpyIIUpYyIOTCS B
nosie 0acceHOB, CBSI3aHHBIX C OKEAHHYECKUMH OCTPOB-
HBIMH JIyTaMH, ¥ TOJbKO TOYKHU TJIMHHCTO-aJIEBPUTOBBIX
MOPOJ HIDKHETO TYypOHINTOBOTO KOMITIEKCA MOMAAIoT B
M0JIe aKTUBHBIX KOHTHHECHTAJIBHBIX OKpPaWH, B COCTaB
KOTOPBIX BXOJSAT KOHTHHCHTAIbHBIC OCTPOBHBIC TYTH.

BeposaTHO, 0CHOBHBIM HCTOYHHUKOM OOJOMOYHOTO
BEIIIECTBA ISl OTIIOKEHUH AWHBIHCKOTO TeppeifHa ObLIn
OCHOBHBIC M CPEIHUE BYJIKAaHHUECKHE IIOPOJIBI, a TAKXKe
IIPOAYKTHI CUHCEIUMEHTAMOHHOM BYJIKAaHUUECKOH J1esl-
TEJIBHOCTH, Y JINIIb ISl TIOPOJ HHKHETO TypOUAUTOBOTO
KOMIIJIEKCa MOYKHO IPEIONI0KNUTh YIaCTHE Pa3MBIBaB-
MIUXCS TPAHUTHO-METaMOP(HUIECKUX IOPOJ 3PETIOoN KOH-
TUHEHTAJIBHON OKPAWHBI, YTO HOATBEP)KIACTCS TPUCYT-
CTBHEM B TSDKEJIOH (paKIIUK IECIAHUKOB 3aMETHOTO KO-
JMYECTBA CHATMICCKUX TKEJIBIX MUHEPAIOB (IIUPKOH,
rpaHart, Typmanus, chen) [21, 22].
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Puc. 7. luarpaMMbl XUMHYECKOTO
€OCTaBa MeCYaHbIX IIOPOJL U3 Pa3JIHY-
HBIX T€0JIMHAMUYECKUX 00CTAaHOBOK.

A P tunsl 6acceitnoB [29]. [TyHKTHpHBIC
JIMHUM P 10719 3HAYEHUH T€OXUMHUECKUX
MapaMeTPOB IPEBHUX MECUAHUKOB U3 Oac-
CEWHOB, compsuKeHHBbIX: A P ¢ okeanuuec-
KiUMH, B P ¢ KOHTMHEHTAIBHBIMU OCTPOB-
HbiMu ayramu, C P ¢ akruBabiMu, D P ¢
[MaCCUBHBIMU KOHTUHEHTAJIbHBIMU OKpau-
Hamu. Fe,O5" P obmiee xeneso.

b P 6acceitnoBrie o6ctanoBku [30]. Tlepe-
cekarolyecs JIMHUK P cTaHjapTHBIE OTKIIO-
HEHHsI OT CPEHEr0 COCTaBa COBPEMEHHbIX
rTyOOKOBO/IHBIX ECKOB U3 OacceifHOB mac-
CUBHBIX KOHTHHEHTaJbHbIX OKkpauH (TE);
AKTHBHBIX KOHTHHEHTAJIBHBIX OKpPaWH, CO-
MPSDKEHHBIX: CO CABUTOBBIMH JHCIIOKAIH-
aMu (SS); ¢ OKpaMHHO-KOHTHHEHTaJIbHbI-
Mu Marmatnaeckumu gyramu (CA); ¢ oke-
aHMYECKMMU ByJIKaHH4ecKuMu ryramu (FA
Pupennyroseie u BA P3angyroseie 6acceii-
HbI). YCIIOBHBIE 0003HaUEHUs CM. puc. 3.
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I'eneTnueckass MHTEPIpPETANNS XUMHUYECKOTO CO-
CTaBa MECYaHUKOB On0mopcKkozo meppeiina Ha Iuar-
pammax M. bxatua (puc. 7A) CBUACTEIBCTBYET O TOM,
9TO OHU (POPMUPOBATHUCH B T€OJAMHAMHYECKHX 00CTa-
HOBKaX, COOTBETCTBYIOIINX JINOO ONN3KHX K 0OCTAaHOB-
KaM OKEaHHMYECKUX OCTPOBHBIX AyI TuUIla MapuaHCKOM,
U, B MCHBIICH Mepe, KOHTHHEHTAIBHBIX OCTPOBHBIX JYT.
B cBoro ouepens, Ha quarpamme [Ix. MeliHapna u ero
coaBTopoB (puc. 7b) oxroTOopcKUe mecuaHUKN OJTU3KH K
neckam u3 npeanyroeix (FA) u 3amyroseix (BA) Oac-
CETHOB OKEaHMYECKUX OCTPOBHBIX 1yr. BeposTHo, oc-
HOBHBIM HCTOYHHKOM OOJIOMOYHOTO BEIIECTBA JISI HUX
ObLTa OCTPOBOAY)KHAsI BYJKAHOKIACTHKA M IPOTYKTHI
CHHCEAMMEHTALMOHHOTO ByIKaHU3Ma. Bmecte ¢ Tem, Ha
JUarpaMMax BUIHBI ONIPEJICJICHHBIC PA3IHYHs B COCTaBEe
[IECYaHUKOB JBYX IIPOBUHLUI TeppeiiHa, 4TO MO3BOJISIET
IpeanoiaraTh CyIecTBOBAaHUE JTOTONHUTEIHHOTO CHa-
JTUYECKOro (KOHTUHEHTAILHOTO0) UCTOYHHKA 00JIOMOYHO-
ro MaTepuaja, OKa3bIBaBIIETO MOCTOSTHHOC BIMSHHUE HA
ceaumenTanuio FOxHoM NpoBUHIIMK. DTUM HCTOUHUKOM
MOTIJIH OBITH OJIOKH C 3pesiof KOHTHHEHTAIBHOM 3eMHOMI
KOpOH, B CTPOCHHUHU KOTOPBIX yYACTBOBAIH TPAHUTOUIBI
U MeTaMOp(HU30BaHHbIC TTOPOHI [4].

[TaneoTekTOHMYECKASsT HHTEPIIPETAINS XUMHUIECKO-
T'0 COCTaBa TIIMHUCTO-AIEBPUTOBBIX OPO HA AUATrpam-
Mme Jx. MeitHapaa u ero coaBTopoB (puc. 8) HE IPOTH-
BOPECUHUT MHTEPIPETALUH, CACTAHHON IO COCTaBy Iecda-
HUKOB. Bce gurypatuBHbIe TOYKH MOPOA pacHoIararoT-
Cs1 B IIOJISIX OCTPOBOAYKHBIX 0OCTaHOBOK, OOJIBINIE TSTO-
Tes K obcrtaHoBKaM mpenayroBeix (FA) m 3amyroBbix
(BA) 6acceliHOB OKCaHMYECKUX OCTPOBHBIX JIYT.

Ha nuarpamme b. Poy3sepa u P. Kopmia [33] (puc. 9)
MeCYaHO-TIIMHUCTBIE MMOopoabl OII0TOPCKOTO TepperiHa
TPYNIUPYIOTCS B ToJie 0aCCEHHOB, CBSI3aHHBIX C OKCAHH-
YECKUMH OCTPOBHBIMHU AYT'aMH, YTO XOPOIIO COITACYeT-
Cs C TIPUBECHHBIMU BBIIIEC TAHHBIMH.

WMuTepnperarius XUMHYECKOTO COCTABA TEPPUTEH-
HBIX TI0poA YosLnbckozo ¢ppacmenma Kuceneecko-Ma-
HOMUHCKO20 meppeiina, OCHOBAHHAsI HA BBHIIICOMICAH-
HBIX NPUHIUNAX, TO3BOJSCT MPEANOIaraTh HeCKOIbKO
HCTOYHHKOB IUTAaHUs U 0OCTAaHOBOK CeAMMEHTanuu. B
KPEMHHCTOM KOMIUIEKCE TeppeiiHa, KaK y)Xe YIIOMHHa-
J0Ch, 00JOMOYHBIE MOPOJBI MPAKTHUCCKH HE BCTpEUa-
IOTCSI, TOTOMY O €r0 TeOJHHAMUUECKOH MTPUPOJIC MOKHO
CYAWTD JINIIb 110 KOCBECHHBIM NPHU3HAKaM, B YaCTHOCTH
1o Ha0Opy TSKETBIX MUHEPAJIOB, BBIJCICHHBIX U3 TNH-
HUCTHIX Topoa. [IpeoOnaganue B koMIiekce pemMudec-
KOW accoIaluyi MHHEPANOB, CPeAH KOTOPHIX IJIaBEH-
CTBYCT KIMHOMUPOKCEH, XapaKTepHO IS TIyOOKOBOJ-
HBIX BIIQJUH OKpauHHbIX Mopei Tuxoro oxeana, riae oc-
HOBHBIM MCTOYHHKOM OOJIOMOYHOTO BEIIECTBA OBIIa OC-
TPOBOIYKHAs BYJIKAHOKJIACTHKA, TOCTABIIsIeMasi OKeaH!-
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Puc. 8. lnarpaMma XMUMH4YECKOTO COCTaBa IITMHUCTO-AJIEB-
PHUTOBBIX IIOPOJ U3 PA3JIMYHBIX 0ACCEHHOBBIX 00CTAHOBOK
[30].
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Puc. 9. Iuarpamma K,O/Na,OPSiO; 11 necyaHbIX U TITH-
HUCTO-aJeBPUTOBBIX MOPOA U3YyUEHHBIX 00BEKTOB [33].

BacceliHbl TEKTOHHYECKUX 00cTaHOBOK: PM P macCUBHBIX KOHTH-
HEHTaJIbHBIX OKpauH, ACM P akTHBHBIX KOHTHHEHTAJILHBIX OKpa-
uH, ARC P oxeaHH4eCKUX OCTPOBHBIX IYT.

JIuanm COCIUHATIOT NNECYAHBIC U TTIMHUCTO-aJIEBPUTOBLIC IMOPOIbI
M3 OJHOI'0 KOMILJIICKCA. VenoBHbBIE 0003HAYECHUS CM. puc. 6.

yeckol nyroi tuna Mn3y-bonunckoil [8]. @uryparus-
HBIC TOYKH MOPOJ BYJIKAHOTCHHO-0CAOYHOTO KOMIUICK-
ca Ha BCEX MPUBEJICHHBIX quarpammax (puc. 7, 8, 9) tax-
JK€ COOTBETCTBYIOT OKEaHUUYECKOW OCTPOBHOM ZyTe, I0-
majas B Mose mpeaayroBsix 6acceitnoB (FA). Touknu mec-
YaHBIX U TINHUCTO-aJEBPUTOBBIX MOPO]] I'PayBaKKOBOTO
KoMIuIeKkca Ha nuarpammax M. bxarus n k. Meiinapaa
¢ coaBTopamu (puc. 7, 8) CMEIIEHBI B CTOPOHY IOJIeiH
0acceiiHOB OKPAaMHHO-KOHTHHEHTAJIBHBIX BYIKAHHYEC-
KX OCTPOBHBIX Ayr, a Ha nuarpamme b. Poysepa u
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P. Kopmia (puc. 9) P B cTOpoHY aKTHBHBIX KOHTHHCH-
TaIbHBIX OKPaWH, B COCTaB KOTOPBIX 3THU AYTH BXOJST.
Takoe oTkI0HEHNE 00YCIOBICHO MOHMKCHHOH (heMud-
HOCTBIO, HO ITOBBIIICHHOH 3pETI0CTHIO MTOPOA KOMITIEKCA
M3-3a MPUCYTCTBUS B HUX IPOAYKTOB Pa3MbIBAa CHAJIH-
YeCKUX (KOHTHHEHTAIbHBIX) HCTOUHUKOB.
I'eneTnyeckass MHTEpHIpETaNHUs XUMHYECKOTO CO-
cTaBa NecyaHukoB Kemckozo meppeiina He Bceraa oni-
Ho3HayHa. Ha amarpammax M. bxartma [29] (puc. 7A)
KEMCKHE TEeCYaHUKH COOTBETCTBYIOT JHOO MpUOIIKa-
IOTCSl K IIeCYaHHKaM 0acceiiHOB aKTHBHBIX KOHTHHCH-
TaJbHBIX OKPAWH, a TaKXKe 0acCeifHOB, CONMPSKCHHBIX C
OCTPOBHBIMHU JyTaMH, Pa3BUTHIMH Ha 3PEJIOH KOHTHHEH-
TanpHON Kope (Hampumep, SnoHckue octposa). He co-
BCEM TOYHOE COBIAJICHNE (PUTYPATHBHBIX TOUYCK C IOJIIEM
KOHTHHEHTAJIBHBIX OCTPOBHBIX AYT OOBSICHACTCS] HU3KUM
COZIEP’KAaHMEM B ITECYaHUKAX CyMMApHOTO JKeJIe3a U Mar-
HUs (HU3KOH (DEMHUYHOCTBIO), a TaKKE€ OTHOCHTEIBHO
BBICOKOH 3peJI0CThIO MOPOJ, CBA3aHHOM ¢ oOorameHneM
UX KBapleM U 00JOMKaMH KpeMHEBBIX mopos. Ha nnar-
pamme [Ix. Melinapaa u coastopos [30] (puc. 7b) nec-
YaHWKH 3aHIMAIOT MIPOMEKYTOUHOE TTOJIOKCHHE MEKIY
MeCKaMH U3 0acCeHHOB, CBA3aHHBIX C MTACCHBHBIMH KOH-
TuHeHTaNbHBIME oKpanHaMu (TE) u okpanHHO-KOHTH-
HeHTalbHBIMU ayramMu (CA). OTKIIOHEHHE MOJIOKEHUS
(UTypaTHBHBIX TOYEK IECYAHUKOB OT MoJel OacceiHOB
aKTUBHBIX KOHTHHEHTAJIBHBIX OKPAWH U OKPaMHHO-KOH-
TUHEHTAJIBHBIX TYT OOBSACHSICTCS B IICJIOM HEXapaKTep-
HBIM JUISI JAHHOTO THIIA TIECYaHUKOB npeodnananuem K
HaJ Na, uTo 00yCIIOBIICHO COJIEP)KaHHEM B HUX 00JIOM-
KOB 0a3aJIbTOB (IIIONIOHUTOB), OTHOCAIIUXCSA K BBICOKO-
KaJINEBOW M3BECTKOBO-ILEJIOYHOM CEepUH, XapaKTepHOU
JUI TBUIOBBIX YacTeil ocTpoBHBIX Ayr [17]. Ha quarpam-
Mme b. Poysepa u P. Kopmra [33] (puc. 9) Touku necyanu-
KOB TIOMAJAIOT B M0JE 0acCEfHOB aKTUBHBIX KOHTHHEH-
TaJbHBIX OKPaWH, B COCTAB KOTOPHIX BXOIAT KOHTHHEH-
TaJbHBIC OCTPOBHBEIC IyTu. llameoTexToHMUYecKass WH-
TepIpeTaIysl XUMUYECKOTO COCTaBa IIMHUCTO-aJICBPH-
TOBBIX ITOPOJ (pHC. 8, 9) HE MPOTHBOPEUUT CACIAHHON
[0 COCTaBy IMECYAHWKOB, OTIMYASCh JAKE HECKOIBKO
Oonpmiel onpeaeaeHHOCThI0. VX (purypaTHBHBIC TOUKH
Ha ATUX AWarpaMMax TATOTEIOT TIIaBHBIM 00pa3oM K IT0-
nsM GaccefHOB aKTMBHBIX KOHTHHEHTAIBHBIX OKPAauH 1
OCTPOBHBIX /YT, Pa3BUTHIX HA KOHTHHEHTAIHHOH KOpE.

3AK/IIOYEHUE

PaccMOTpeH THUTOXUMHUYECKHI COCTaB TEPPUTCH-
HBIX TIOPOJI U3 PA3HOBO3PACTHBIX U CTPYKTYPHO KOHTpa-
CTHBIX KoMIUTeKcoB Poccuiickoi yactu JlanbHero Boc-
Toka. O00OImEeHne U UHTEPIPEeTAllUs MTOTYYSeHHBIX pe-
3yJIbTaTOB TIO3BOJIFUIM TOATBEPIUTH OCTPOBOIYKHYIO
MPHUPOIY ITUX OOBEKTOB M YCTAHOBHUTH CIICAYIOIIME HX
0COOEHHOCTH.

AHaM3 TUTOXUMHUYECKOT'O COCTaBa TCPPUTCHHBIX
nopost AUHBIHCKO20 meppelina YKa3bIBalOT Ha ux Qop-
MHUpPOBaHME IIaBHBIM 00pa3oM 3a CUeT pa3MbIBaBIICHCS
OCTPOBOJY’KHOU BYJIKaHOKJIACTUKH M TIPOJLyKTOB CHHCE-
JMMEHTAIMOHHOTO BYJIKaHN3Ma O3 JHCIOPCKO-PaHHEME-
JI0BOM sHcuMarnueckol Yicko-MypraiabCko oCTpoOB-
Hout nyru [18, 21, 22]. OcagouyHslii MaTepua HaKarIu-
BaJICsl Ha MPUMBIKABIIIEM K JIyT'e CKJIIOHE MPETyTrOBOrO
OacceiiHa. BmecTe ¢ Tem, B Oepprac-BaaHKHHCKOE Bpe-
Ms Ha 0CaaK000pa30BaHUE ONPEACICHHOE BIHMSHNC OKa-
3BIBAJIM U TPAaHUTHO-METaMOp(HuUueCcKre KOMILJIEKCHI 3pe-
JIOW KOHTHUHEHTaJbHOU okpauHbl. Kpome Toro, ¢ xoHmna
anp0a JIOTMOIIHUTEILHBIM MCTOYHUKOM BYJIKAHOKIACTHKH
crai paspyiuasimiics Oxorcko-UykoTCKui ByJIKaHUYEC-
kuit mosic [21, 22].

B Onwmopckom meppeiine 1o BelecTBEHHOMY
COCTaBY TEPPUTCHHBIX OTIOKCHHI BBIJCISIOTCS IBE MH-
HEPaJIOro-TUTOXUMHYECKHUE TIPOBUHIIMH, KOTOPhIC TTUTA-
JIUCh M3 PA3IUYHBIX 110 COCTAaBy UCTOYHUKOB. JlOMUHHU-
PYIOIIMM HMCTOYHUKOM, IOCTABIISIBIIUM OOJIOMOYHBIH
MaTepual B 0acceifHbl 00erX MPOBUHIMHI, OblIIa pa3py-
[IABIIAsICsl MeJ-TlajeoreHoBasi AuaiiBasMcKasi OKEaHu-
yecKasi OCTpOBHAsI yra [25], a TakyKe CHHCEAMMEHTAIU-
OHHBIC BYJIIKaHWYEeCKHE Mporecchl. OTHOBPEMEHHO C
9THM CyIIECTBOBaN U Apyroii P BHeOaccelinoBbIil P cua-
JINYECKUN UCTOYHUK, OKa3bIBABIINN 3aMETHOE BIIUSHHE
Ha ceuMeHTanuio B FOxHOM mpOBUHIMHU. DTUM UCTOY-
HUKOM, BEPOSITHO, OBUTH OIOKM KOHTUHEHTAJILHOU KOPHI,
pacnonaraBmuecs K 1ory or OJI0TopcKkoro Teppeiina Ha
Mecte coBpeMeHHoro bepunrosa mops [4].

O0JiacTh MUTAHUS CETMMEHTAIMOHHBIX O0acceiHOB
Yovinvckozo ppacmenma Kuceneecko-Manomunckozo
meppeiina O0bl71a HEOMHOPOJHOW. OCHOBHBIM HCTOYHU-
KOM OOJIOMOYHOTO BEIIECTBa OBLIA BYIKAHOKIACTHKA,
[IOCTyIIaBLIAsl C MEJIOBON YIBUIBCKOM OKEaHU4eCKOH oc-
TpoBHOMU nyru [12], k koTOpoil IpuMeNIMBajics MaTepu-
aJl C pa3MbIBaBIIENCs KOHTUHEHTAJIbHON OKPaUHBI.

B omnoxenusax Kemckozo meppeiina napsiy ¢ Tu-
MUYHON OCTPOBOIYKHOH BYJIKAHOKJIACTHUKOH OOJBIIYIO
pOIIb UTPAET U CHATTUYCCKUN MaTeprual KOHTHHEHTalb-
HOTO TMPOUCXOXJeHUs. BeposTHO, 001acTh NUTAHUS
00benHsIIa B ce0e OKPAaMHHO-KOHTHHEHTAIbHYIO BYJIKa-
HUYECKYIO JyTy H MOJHSITHIC OJIOKA KOHTHHEHTAIBHON
KOPHI, CIYKMBILIHE €€ 0CHOBaHHEM. VcTouHMKOM 00110-
MOYHOTO Marepuana Oblla paHHeMenoBass MoHEpoHO-
CamapruHckasi ocTpoBHas ayra [6, 7], mocTaBisBIIas B
€€ THUIOBOAYKHBIH OacceilH BYyIKaHOKIACTUKY WU TPO-
JYKTBI pa3pylICHHUs] METaMOP(PUICCKUX U KHUCIBIX WH-
TPY3UBHBIX MOPOJ, CIaraBIIuX (yHIAMEHT IyTH, 00pa-
30BaHHbBIN BBIJIBHHYTHIM B CTOPOHY OKeaHa (h)parMeHTOM
KOHTHUHEHTAJIBHON KOPBI.

Takum 00pa3zoM, INTOXUMHUYECKHIE UCCIICIOBAHUS
TEPPUTCHHBIX TOPOJ MO3BOJSAIOT, B COBOKYITHOCTH C
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JPYTUMH T€OJIOTUYECKUMU JJaHHBIMH, ¢ OOJIBIION cTere-
HBIO JIOCTOBEPHOCTH PACIIO3HABATH OCTPOBOAY)KHBIX 00-
CTaHOBOK BO (pparMeHTax naneo0acceifHOB, BXOSIIINX B
CTPYKTYpY JPEBHUX OPOTCHHBIX IOSICOB.

OCTpOBOYKHBIE OOCTAaHOBKH YyCTAHABIUBAIOTCS
IO CIEAYIONUM JTUTOXUMUYECKUM 0COOCHHOCTAM Tep-
PUTEHHBIX MOPOA: 1) MPUHAICKHOCTH UX K THITHIHBIM
rpayBakkam (JIn6o cyOrpayBakkam I OTIO0KEHHI OKpa-
MHHO-KOHTHHECHTAIBHBIX JyT), YTO BBIPAXKAETCS, IPEKAC
BCET0, B HU3KUX COJCPKAHUAX KPEMHEKUCIOTHI, HO BBI-
cokux P rmHO3eMa M CyMMapHOTO jkene3a, a TaKkKe B
npeobiaasaHny HATPUS HaA KajueM; 2) HEBBICOKOMY
YPOBHIO 3PEIOCTH, HO BBICOKOH (hEeMHUYHOCTH TOPOJI, OT-
paKaIOMHKX BBICOKYIO HHTCHCUBHOCTD U CKOPOCTH MeXa-
HUYECKOTO BBIBETPHUBAHUS WM 3aXOPOHECHMS BEIIECTBA,
YTO CBSI3aHO C OJIM30CTHIO €TO BYJIKAHHUECKUX NCTOUHU-
KOB; 3) OTHOCHUTEIHHO HU3KHM 3HAUCHUSIM THTAHOBOTO
MOZYJIS ¥ MOAYJIS HOPMHUPOBAHHON IIEIOYHOCTH, 00yc-
JIOBJICHHBIM OOMJIMEM B ITOPOJaX MIMHUCTOTO IIEMEHTA,
IIMHUACTO-AJIEBPUTOBOTO MAaTPHKCa M OCOOCHHO 00IOM-
KOB OCHOBHBIX 3((py3HBOB, IPHHAIICKAIINX K HU3KOTH-
TAHHUCTBIM (HO BBICOKOTJINHO3EMHUCTBIM) OCTPOBOIYX-
HBIM cepusM. BmecTe ¢ TeM, cymiecTByromue Bapuanun
B JINTOXMMHYECKOM COCTaBE TEPPUTCHHBIX MOPOI H3
Pa3IMYIHBIX OCTPOBOAYKHBIX KOMIUIEKCOB OTPaXaroT UX
(hopMupoOBaHUE B CaMBIX Pa3HOOOPA3HBIX TCOJMHAMHU-
YeCKUX 00CTaHOBKAX: B MPEA- U 3alyrOBBIX OacceiHax
KaK OKCaHHYECKHX, TaK U OKPAWHHO-KOHTHHEHTAIbHBIX
OCTPOBHBIX AyT. Kpome TOro, TUTOXMMHS TOPOJ MO3BO-
JSIET TOCTATOYHO HAJICKHO PACIIO3HABaTh BIMSHUE, OKa-
3BIBAEMOE Ha OCTPOBOAYKHYIO CETUMECHTAIINIO, KOHTH-
HEHTAJBHBIX HCTOYHUKOB CHOCA.

HccenenoBanus BBIITOTHEHBI B paMKax HHTETpa-
ruonHoi mporpamMmsl OH3 PAH "Ctpoenue u ¢popmu-
pOBaHHE OCHOBHBIX T'€OJOTHYECCKUX CTPYKTYp IOJ-
BIDKHBIX 1MOsicoB 1 mmatdopm" (mpoext Ne 09-1-OH3-
01 m mpoexra Ne 09-111-A-08-404).
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Pexomenoosana x neuamu A.A. Copoxunvim

A.l. Malinovsky, M.1. Tuchkova

Lithochemistry of paleoisland arc complexes as a criterion of their recognition in the
paleobasins of the Russian Far East orogenic belts

The lithochemical composition of terrigenous rocks from different-age and structurally contrasting paleobasins
of the Russian Far East is considered. Generalization and geodynamic interpretation of the results obtained
allowed us to establish the island-arc nature of these objects and to show the possibility of using lithochemistry
together with other geological data for recognition of island-arc settings in the paleobasins of ancient orogenic

belts.

Key words: chemical composition, terrain, complex, terrigenous rocks, geodynamic settings, island arc,

Far East.





