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JAUTOJOTHYECKHUE U TEOXUMHNYECKHUE OCOBEHHOCTH IIOPO 1
HEJBI'ECUHCKOW CBUTHI
(AIBTYAHCKHNU CTPATUTPA®GUYECKHUHA PAUOH,
PECITYBJMKA CAXA-SIKYTHS)

B.A. lllarpos, I'.B. BoinuexoBcknii, E.E. Be:1asueBa

Boporeowcckuu 2ocyoapcmeeHHbld YyHUGepCument

PaccmaTpuBalOTCa NUTONOrMYecKkue U reoxumuyeckune ocobeHHOCTU HenbreCunCKoW CBUTbI (HOPWUACKWA APYC BEPXHEro
TpUaca) v Kopbl BbiSETPUBAHWUR, Pa3BUTOK NO apruanurTam CeuTel. M3yvyaeTcs pacnpeaeneruwe peako3eMenbHrbiX U ManbiX 3NeMeH-
TOB C UEenblO uX NpUMeHeHun Ans nancodaumanbHbix U reoauHaMu4ecknx peKoOHCTPYKUUN ycnosuin obpasoBaHus

AIbIYaHCKHH cTpaTurpagpH4ecKHi panoH (pec-
nyonuka Caxa - SIKyTusa) aABasieTCA COCTAaBHOM 4acTbkO
Kynapo-Hepckoii MerasoHbl — perHoHaibHOM TEKTOHH-
HECKOW €1WHHLbI BepxosHo-KolbIMCKOH KOLIH3HOH-
HOK 00JacTH, MpeacTaBifrOLIER CHUCTEMY NACCHBHOO-
KP@UHHbIX 0CANO04YHbIX 0acCeHHOB KOHTHHEHTAILHOIO
CKJIOHA ¥ BHELWHEro LwWejb@a f[o031HENnanco30MCcKoro-
DAaHHEME3030HCKOro BO3pacTa, MOIABEPrHYTbIX PaHHe-
Me10BOW KOMAM3UM [1]. B npeaenax AblYaHCKCGIO
parioHa (BepxosHckas cepds NUCTOB) OOHakalOTCH OT-
JIOAKEHUA CPEAHEr0 U BEpPXHEro OTAE10B TpHaca B 00b-
eMe 1aJWUHCKOro, KapHHHUCKOro U HOPHHCKOro ApYycCoB,
npeacTaB/cHHbIE MOPORAMHU YEHKETEHbUHCKOH (Cpea-
HHY oTAaen, NaAMHCKUA — BEPXHHUU OTIEJ, 4acCTh Kap-
HUACKOro spyca), KpaHHUHCKOW (KApPHHUICKHH SpYC).
K€IPOBHHCKOM W HeNbreCHHCKOMW (HOPHICKMH £pycC)
CBUT (no matepuanam AHIPD).

HenbrecuHckass ceuta (T5ng) COOTBETCTBYET
perpecCUBHOMY pUTMY B oObeMe 30Hbl Otapiria us-
suriensis (poHnosble Matepuansl SHI'PO. n. bararan,
PCA), no 1988 rona otHocHi1aCch K HHXKHER TOJLLE
CpeaHero noabsipyca HOpHHCKero spyca (Jlerenna K
BepxosHckoit cepud auctoB. 1988). Bbixoabl oT;10xke-
HHH CBUTbI MPUYPOUYEHbI K KPbLIbAM U OCEBbIM YaCTAM
CHHKJIMH&IbHLIX  CTPVKTYP, KOTOPbIE€  OCJOXHEHbI
CK1a14aToCThO 00Jiee BbICOKMX MOPAIKOB H pa3pbiB-
HbIMH HapviueHusMH. OnHcaHue CBOJHOro paspesa
HEe1breCHHCKOM CBUTbI COCTABIEHO NO KOpPpEIIUHMH Ya-
CTHbIX pa3pe3oB BAO;b pek YiaaxaH-Coayvpaax, blrap-
rajax. ApsikTax ¥ Tumupasx. Ha nayke nepecnauBa-
HHA NEeCYaHUKOB U alieBPOIUTOB KE€JAPOBHHCKOH CBHUTbI
321€raloT OT.10/KEHUSA HE1breCUHHCKOA CBUTHI:

l. AJIeBpOJINTbI TEMHO-CEPbIE, MEJIKO3EPHUCTHIE,
¢ Otapiria ct dubialch. — 100 m;

2. AprWwulnTel TEMHO-Cepbie, JucTOBaThie — 110
M,

3. ANIEBPOJIUTbI TEMHO-CEPbIE, MENIKO3EPHUCTb!E
¢ Otapiria ussuriensis Vor., Halobia aotii Kob. et
Ich. =250 Mm;

4. TlecyaHUKH YepHbIe, MEIKO2EDHUCThIE, CIIOM-
CTbl€ U HEsiCHOCOMCTbIE C Orapiria sp. ind., Halobia sp.
ind., Oxytoma mojsisovicsi Tell.,, Tosapecten ex gr
suzukii Kob.- 190 Mm;

OO0was MOWHOCTb CBUThI - 630 M.

Bheille 3aneraroT ajleBpO.IATHl HAHbLIEIbMHHCKOI
CBUTbI C "Eomonotis” pinensis W est., KOHTAKT (10 OT-
CYTCTBHIO 30Kbl Eomonotis daonellaeformis) cyntaetcs
TeKTOHHYECKHM.

Lles1bio padOThl ABASETCA M3YUYEHHE BELUECTBEH-
HbIX W T€OXHMHUYECKMX OCOOEHHOCTEeH OT.I0KECHHII
HENbMeCUHCKON CBMTHI H JNOKalbHOI KOpbl BbIBETPHBA-
HHA, pPa3BHUTOH MO nopoaaM CBWUTbl, paccMaTpUBACTCH
BO3MOXXHOCTb NPHUMEHEHHA MHKPOIJIEMEHTOB 171 Na-
JeoauranbHbIX M re0IUHaAMHMYECKHX PEKOHCTPYKLMIT
00pa3oBaHUs CBHThI.

B npeaenax H3yueHHON TUI0WIAAH OTI0XEHHS
CBWTbI MpEeACTaB.I€Hbl NPEUMYLUECTBEHHO a1€BPO.IMTA-
MH W NECYaHHKaMH, B MEHbIUEH CTEINEHH — aprUIHTa-
MH. Bce JHTOI0rHYEeCKHe TUIIbI MOPO1 CHIbHO TPELL-
HOBaTbl, OTMEYaeTCs HATHYUE TPELUMH KIHBaXa. pa3BH-
TbiX HECOIJIAaCHO C HamnpaB.EHHUEM MEPBUYHOR CIOHCTO-
cTH. [loBceMecTHO pa3BHUTbl MHOIOYHC.IEHHbIC Pa3HO-
OpPHEHTHPOBAHHbIE KBapUEBbIE KWUJ1bl H MPOAUIKH, Ce-
KYLIHE BCE THIbI NOPOA B HECKO/1bKUX Hanpas;jeHUAX, B

79



Becmnu. Bopouedc. yn-ma. [eorozusn. 2004. Ne2

LIEJIOM COBManaloUIMe C HanpaB/ieHHEM TpeILUHHOBATO-
CTH. JXWIBI Ci10K€Hbl O€BIM MOJI0YHBIM KBaplLeM, Yac-
TO C MPUMECHIO CHAEpHUTa (OKHCIIEHHE KOTOPOTro NpHiaa-
€T KBapLly pO30BaTO-XENTOBATbii LBET), C BKIOYECHHSA-
MU NMUpPUTA. aHTUMOHHUTA. MOUIHOCTbL XHJ1 HeOOo.IblLas
(nepBble CAHTUMETPbI), HHOTAa BCTPEYAKOTCA HSOOMb-
uine (nepsble JeuuMMeETpsbl) pa3ayBbl. [loBceMecTHO pas-
BHThl H3MEHEHHs BMELURIOLUHX MOPOL, BbIpaXKeHHbIE B
NMHAPUTH3ALHKH, NPOCIEAKHBAIOLLIEHCA Ha MepBble CAHTU-
METPbl OT KBApLEBBIX XKUL.

AJIEBPOTIUTbI TEMHO-CEPOT0 H YEPHOro LBETA.
KBapuUEBbi€, HROTAA C O0JIbIWIHUM COAEPKAHMEM OpraHH-
KA. HaOaroaaroTca oTAesibHbi€ KW3BECTKOBO-TJIHHUCThIE
KOHKPEUHUH OKpYrjiion ¢opMbl. pasMepoMm 10 5-8 cM B
JuMaMeTpe. BeTpeyaroTcs JMH30BHAHBLIE TPOCIOH, 00C-
rallleHHble pakVIIHAKOM. B cocraBe 0010MO4YHOM YacTH
ATeBPOJIMTOB MNpeobnanaeT kBapu, HabawOAaOTCs OT-
JeibHble 3€pHAa MI1ayKOHWUTA, MojieBbiX LInmaTtoB. KBap-
LU€BbI€ 3€pHa HECOPTUPOBAHHbIE, PAa3HON pPa3zMEPHOCTH,
¢ npeoGialaHUeM aneBpUTOBOM, NOCIEAHME H3OMET-
PHYHOH (OPMbi, MPEUMYLUECTBEHHO YIN1I0BATbI€ K YIi0-
BaTO-OKaTaHHbie, YaCTHYHO XIOPUTH3IUpOBaHHbIe. OT-
MEUYaKOTCS €IWHWYHbIC 3€pHA pasMepoM 10 2 MM YILIH-
HEHHOI (ODMbI, ¢ MO3auWyHbIM MoOracanveMm. Mukpo-
TeKCTYpa OpPHEHTHPOBAHHAA, 4acTO OTYETAHMBO MMKpPO-
CJIOHCTass M BO.THACTOC/IOMCTasi, OTMEYalOTCs JIKH3O-
BUNHbIC BKJOYEHHUA xalueaoHa miuHon ao 1 mm. lle-
MEHT Oa3a/lbHbIH M TOPOBbIK, [NIMHUCTBIA. B cocrtaB
LHEMEHTA BXOAHWT OpPraHHYeCKoe BELUECTBO YCPHOro
1B€TA B BU.AC CMYCTKOB H3OMETPHUHOrO 00IHUKa.

[lecyaHHKH TEMHO-CEPOro, CEpoOro U po30BOro
UBETCOB, 4acTO ¢ XOPOWO BbIPAXEHHOW [0,10CYATOH
TEKCTVPOM, 00YCIOBJICHHON NPOCNOAMHM YEPHOTO LIBETA
MOUIHOCTBY) 1-2 CM HEpaBHOMEPHO OOOrauleHHbIMH
OpraHM4YECKKUM BELLIECTBOM, pa3HO3EPHMUCTBIC. KBaplie-
Bbl€, C MIMHKCTO-KPEMHUCTBIM LIEMEHTOM THMNA BbINOJI-
HEHHUA MNOp.

s BCeX pa3sHOBHOHOCTEH OOJOMOYHBLIX MOPO]
XapaKTepHa [Mj0oxass COpTUpOBXa MaTepuaia, NMpeuMy-
LIECTBEHHO KBAapuUEBbIH (10 75-95%) cocTaB 00710MO4-
HOW 4aCTH. XJjOPHTOBbIH LeMeHT, 00pa30BaHHbIA 3a
CYeT NEpBHYHOIO0 TIJIMHHACTOrO BellecTBa. B cocTaBe
Tskenon Pppaxuvu (matepuanst AHI PD) npeobnaaator
UMPKOH, IPaHarT, J€HKOKCEH, pyAHbi€ MUHEPANbI, B NMOA-
YHHEHHOM KOJIHYECTBE — TYPMAIHH, CPEH, INKUIOT, aMm-
¢1OO0, MUPOKCEH, WITHHEb, PYTHJ, aHaTa3, KHHOBApb
(EAMHUYHbBIE 3epra), KOPYHI M anaTWT. PEHTTE€HOCTPVK-
TVPHbIH aHaJIM3 NOKa3bIBAET HAJIMYMUE KBapLa, NO;EBbIX
winatos (10—-13%), MarHe3nanbHO-/KENE3IUCThIX XJIOPH-
T0B (10-30%), ¢noronura (5-15%), cuaeputa (a0
10%). B oTaeabHbIX 00pa3suax (npedMyLecTBEHHO 060-
ralieHHbIX OpPraHUKOM ajleBpOJIMTax) nupura 10 5%.

ADIrUannTbl TEMHO-CEPOro, JKEJITOBAaTO-CEPOTro
10 YEPHOro UBETa, JUCTOBATOI WIH MeakoweOeH4YaToH
OTAE/IbHOCTH, HaCTO CO 3HAYHUTEIbHBIM KOJHYECTBOM
OpraHH4yeckoro Beuecrsa. MHKPOCKONHYECKH nNpeia-
CTaBJAIOT CcOoOOH NOpPOIV KBApPU-CIAXOISHOrO COCTaBa,
YaCTO MHTEHCHBHO CHICPHTHU3IHPOBAHHVIO. TekcTypa
OpPHEHTHpPOBaHHaf, 10 CJIAHLUEBAaTOH, HHOrAa C pa3jiny-
HOW OpHEHTAaUHWel uvelryek, CTPYKTvpa TOHKOYelryHya-
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tan. KBapueBrie 3epHa (20 10%) aeBpHTOBOH, pexe
NCaMMHTOBOH pa3sMEPHOCTH, OTHOCHTEILHO PaBHOMEP-
HO pacnpezeneHnl no nopoaec. Cuaepur (a0 30-45%)
HQ10XKEHHbIH, pacrnpeiesleH B nopoae KpaHHe HepaBHO-
MEPHC, B BHIE KPYMHbIX CKOIUIEHHH MM OTIEAbHbIX
3epeH. PEHTTeHOCTPYKTYPHbIH aHallM3 MOKa3biBaeT NpHu-
CYTCTBHE B MOpoAe CHAEpPUTA, aHKEpUTa, (JIOI'OIHTA.
MYCKOBHTA, XJIOpHTa, Tajlbka, NOJEBbLIX LINATOB, KBap-
Ha. ApruJuIMThl H @J1€BPOJIHTbI 4aCTO COJEpPAKaT BKIIIO-
YEHHUs NHUpHUTA. pasMEpPOM 10 {IEPBbIX CAHTHMETPOB C
XOpOLIO BbIPAKCHHOM KyOMuyeckon (QOpMOH KpHCTal-
JI0B.

Ilpouecchl LIMTENbHOrO niepydoda BbIBETPHBa-
HUg, YaCTUYHO MONPYCI0BOro [2], NMpUBEIM K NpeBpa-

" LWIEHHIO CKAJIbHBIX MOPOA B CIa00CBA3aHHBIA CTPYKTYp-

HbIi JJIIOBHH, @ Ha OTAEJIbHbIX y4yacTKax K 06pa3oaa-
HHIO JIOKaJIbHbIX KOp BbIBETPMBAHMSA, HAOMKOJaeMbIX B
nojinHax Boaotokos Ill nopsaka. Bo3pact kop BbiBeT-
PHBAaHHUA, [PEANOJIOXKHUTEILHC, MNO3OHEMUOLEHOBBIN
(Matepuansl AHI'PJ), X011, BO3MOKHO, KOpoOOpa3oBa-
HHE MPOUCXOAWI0 OT MHOLEHA N0 KBapTEpa BKIHOYH-
TeAbHO, B NepHoabl Oosee BIaXHOTO M TEMIOro KinMa-
Ta, H NIPHOCTAHaBIHBA1OCb B nepuoasl 6osee X0n01HO-
ro H cyxoro. B koHuUe naneoreHa — Hayane MHOUEHa
pe3yJibTaThl OporeHe3a Oblil¥ CHUBEJMPOBAHBbI JEHYIa-
LMOHHBIMH NpPOLECCAMH, U HA BbIPOBHEHHOMN MOBEPXHO-
CTH NEHEIUVIEHA UUI0 KOpooOpa3zoBaHHe, NHHEKHbIE pe-
TUKTbl KOTOPOT0 COXpaHHIHCh B COBPEMEHHOM pefibede
Ha y4acTKax ero neperHdoos W 5 NpPUPA3NIOMHBIX [e-
npeccusx.

Habmoaaemas xopa BbIBETPHBAHHA W MPOIYKThI
ee OJTHKHErO NEpPEeHOCa NPHVPCYEHBI MPEeHMYLLIECTBEH-
HO K BbIXOdaM AapruJUIMTOB W NEPEKPLIBAIOTCA COBpe-
MEHHBIM aniioBUEM. OOpa3oBaHUE KODbl KOHTPO.IHpPY-
€TCA W TCKTOHHKOH, TaK Kak BOLOTOKH paloOHa 3ak.1a-
AbIBAKOTCA B Nnpeleiax pa3pbiBHbIX HAPYWEHUM, B 30HAX
C CWIbHOW TPELIMHOBATOCTHIO TIOPOIL.

Huxe npuBoauTCa paspe3 Kopbl BbiBETPHBAHMA
ApruIIKTOB M NEPEKPbIBAlOiLUX €e 00pa3oBakHit (CHU3Y
BBEPX).

I. Apruanutel (06p. 20) 4epHOro, cCHHEBaTo-
HEPHOro H CEpOBATO-XKENTOrO WUBETA, OT TOHKOLIEOCH-
YaTOX [0 TOHKOIUIMTYATOi OTAEAbHOCTH, KBapu-
CHOAAHBIE, HEUIMEHEHHBIE.

2. Apruautel (06p. 2, 3) 4YE€pPHOro, CHHEBATO-
HYEPHOrO H CE€pOBATO-XEJITOrO0 LBETAa, OT TOHKOLLECOEH-
4aTOH 10 TOHKOMUTUTYATOH OTAENbHOCTH, KBapu-C1rHoa1-
HBIE, CJIA00 H3MEHEHHBIE, YTO MPOABIAETCA YMEHbLLE-
HHEM MPOYHOCTH (PaCKpbITHE TPELUMH), H ciabbiM pas-
BUTHEM T'MNEPreHHbIX MHHEPANoOB IjIMH. MOILIHOCTb
30HbI 0,2 M.

3. I'nnHa yepHo-cuHero userta (06p. 51-1, 51-2,
31-3, 63), in situ coaepxaiuas parMeHTbl HepazJio-
KHBLIMUXCS apriUIMTOB, 3A71€raeT HeNocpeICTBEHHO Ha
aprWUIATAX, KOHTAKT OTYETIMBbIH. MecTaMH TIIMHa
1200 NepeMelleHa BHH3 N0 PyCaY, H B 3TOM c;Tydae Ha
APrLIWTaX KW NEepeCNaHBaeMbIX C HHMH MelKollebeH-
daTbIX — aN€BpO.IMTAX 3ajeraeT TOHKHI rpaBHIHO-
MEJIKOTATEYHbiH MaTepHAl B BHIE MaIOMOLLUHBIX
(0.1 M) 11H3, KOTOpbIE MEPEKPLIBAIOTCS 3TOH e YepHO-
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CHHEH rTMHOW. MHUKPOCKONMMUYECKHU IMTHHA OAHOPOAHOrO
FHAPOCIOAUCTOIO0, PEAKE KAOJIHHHUT-THAPOCIIOIHUCTOrO
COCTaBa, C KpPYNHbIMH OOJIOMKaMH aprujuUIMTOB, 4acCTo
CWIBHO OXEJNE3HEHHBIX, CKPEIUVIEHHbIX BTOPHYHBIM
KaO/JHHUTOBBIM LEMEHTOM, B KOTOPOM BCTpEYaloics
pelKHe 3epHa KBaplia OT & I€BpUTOBOH 10 MCAMMMTOBOM
pa3MepHOCTH. [1lo MHKpOTpeilinkaM pa3BHT BTOPHUYHbIH
KalbUMT. PEHTreHOCTPYKTVPHBI aHaJIM3 IOKa3blBaET
HalhWYMe MYCKOBHUTAa U (JIOronura, NMpH HE3HAYMUTENb-
HOW MNpPWMECH KBaplia, MOJIEBbIX LUMATOB, OTMEYEHbI
cjlelbl CUIOEPHTA, XJIOPHUTA, KaOIWHHTa, IMIApPOreTUTA.
MoLHOCTb IIHHBI BblAEPXaHHas, B cpeaHeM 0,2 meTpa.

4. I'n1vHa 3esieHOBaTas U 3eJieHoBaTo-cepas (00p.
52, 53, 61, 62), KOHTAKT C HHXKENEXALUCH TTUHOMK YeT-
KWil. MecTaMH 3esieHoBaTas [J1MHa 3a1eraetr Hemnocpea-
CTBEHHO Ha aprwuiMTtax. [ j1lMHa nnactuyHas, BA3Kas, B
KayeCTBE NPUMECH COAEPKHT TOHKHH MecdaHbld U Mel-
KO-rpaBHHHbIM MaTtepHan, NpEeUMYLUECTBEHHO B BEpX-
HeH YacCTH CJ104, NPEACTaBIE€HHbIH OKaTaHHbIMK 0010M-
KaMy MeCYaHWKOB, aJIEBPOJINTOB, aprUjl/IMTOB U HE3Ha-
YUTEJbHBIM KOJIHYECTBOM MOJIOYHO-0€oro kpapua M
nuputa. KonnvectBo 00J10MOUYHOro MaTepralia U3MEHS-
ercs oT 5 % B HHxHeW 4yactu cnos 20 10 — 15 % — B
BepxHeil. [IMHHA KaONHHHUT-THAPOCIIOAUCTOrO M THapo-
CTMIOAUCTOrO COCTaBa, 4aCTO HHTEHCHBHO OXeJIe3HEH-
Has 3a CYET pa3jioKeHUs NUpHUTOB. MUKpoCKOoNMHUYECKH
HaO 0 JalOTCA (parMeHTbl ApruUIMTOB (OQHOBpEMEH-
HOE TOoracaHHe B OTIEJIbHBbIX 4YacTAX UnUga). Mexay
KOTOPbiMH B IMyCTOTax pacrno.siaraercs BTOPHYHbIH Kao-
nuHUT. [1o pe3yabTaTaM PEHTreHOCTPYKTYPHOIrO aHani-
3a OCHOBHAA Macca NMopoabl NMpeacTasiieHa ¢10ron1ToM
H MYCKOBHUTOM, B MEHblUEH CTeIlleHH OUOTHTOM H TUI-
pOreTUTOM, OTMEYEeHa He3HauMuTelbHas npHMech KBap-
ia, NOJIEBLIX LLINATOB, reTUTA, cjeabl KaojduHUTa. Molu-
HOCTb C/I0S BbilepXaHa, B cpeaHem cocTasfifer 0,5 —
0,5 M, Mectami 10 0,7 M.

CyMMapHas MOLLUHOCTb KOpbl BbIBETpMBAHMA H
NPpOAYKTOB €€ OJMKANUIEro MNepeHoca B H3Y4YCHHbLIX
pa3pe3ax He npeBbiwlaeT 1 MeTpa. Bhille 3ajierakdt at-
JAOBUAJIbHbBIE OTJI0XKEHHA, MOLLHOCTLIO 4 — 6 M.

XUMHUYECKOE U3YHEHHE

[To xXMuMHYeCKOMY COCTaBy NOpoObl, Cijlararoiime
pa3pe3 TpHaca (MaTepuasibt AHI PJ, Tada.1) mano pas-
MTUYAMBI M COOTBETCTBYIOT aHIE€3UTaM (CPEAHEMY CO-
CTaBY 3&MHOI1 KOpbl). BeauunHbi WENOUYHBIX MOIY1EH M
CYMMBbI lLIeJI0O4eH MeHblle KPUTHYECKHUX BE.IHUYMH,
YMEHbIIAETCS BEJHWYMHA THTaHoBoro moay.as (TM) B
psily NeCYaHHWKH — AIEBPOJIHUTDI, YTO YKa3biBa€T Ha OT-
CVTCTBHE B TPHACOBbIX NOpOIax BYIKAaHOIEHHOro Mare-
puana. 3HayeHUs MOAIVieH, OTpaXxalolWHX 3peiloCTh
MCXOJQHOTO MaTepHana B 06nacTaX CHOCAa, CBUIACTEILCT-
BYIOT O Pa3BUTHH TaM MPOLIECCOB XMMHUYECKOTO BbIBET-
pHBaHUsA [3]. DTO He MPOTHBOPEUHT NETPOrpadH4eCKoOH
XapaKTePUCTHKE NOPO, MO KOTOpOi 00;I0MOUHbIE 3€p-
Ha Ha 60935 % npeacTaBjieHbl kBapueM. JIMCKpHMIHE-
LHOHHBbIE MapaMeTpbl NMOpPOJa peruoHa no BCEM MOKa3a-
TeaAM COOTBETCTBYIOT TAKOBbIM 11 OC2TKOB, HAKOC-
MM{BLIWXCA HAa MMAaCCUBHOH OKpaMHE KOHTHHEHTA, 4TO

MOATBEP/KAAETCA BbiBOAaMH 00 OTCYTCTBHM B MoOpoaax
BVJIKAHH4YECKOro Matepuala.

18 yTodHeHHs 00pa3oBaHMA INIMHUCTBIX Pa3Ho-
BUIHOCTEH NOpPO1 TpHaca ObLIH NPUMEHEHbl TPeyro:ib-
Hele adarpammsbl S10, — (Al,O; + TiO, —~ Fe,0O; +MnO)
- (Kzo +Na30 n MgO T CaO) H A1303 - Kgo — MgO,
cooTBeTCTBEHHO aHarpamMMbl SAK u AKM [4]. a Takike
TpeyrojibHas aMarpaMma B koopauHaTtax (Al,O; ~ T10,)
— (Na,O + Ca0 + MgO + MnO + FeO + Fe-O; + n.n.n.)
— (810, + K,0) [3], Ha 0cCHOBaHHH XHMHYECKHX @HATH-
30B (Tabn. 1). [lepBHUYHBIM COCTaB IiIMH onpeaenseTcs
KaK TAIpOCAOAUCTBIN, OONBLIMHCTBO TIUHUCTBIX MH-
HEpal10B 00pa3OBbIBATIOCH B YCSIOBMAX MOPCKUX Oac-
CeMHOB. Ha ocHOBaHWM MNpuMeHekUs auarpammbl FAK
[6] B nosie AF ocHoBHas Macca nopoa pacno.iaraeTcs B
rpaHUYHON 001acTH rpayBakKk H THAPOCTHOAMCTBIX
rnvH, B noie KF — B 00jacTy nepeKkpbiTUA MoJjieh 3ep-
HUCTBIX OCaJOYHBbIX H CMELUAHHbIX MOPOA M NOjA Neju-
TOB, NPH 3TOM T[JIMHUCTbIE PA3HOCTH [IOPOA XOPOLIO
KOpPEJHUPYIOTCA € NOJISIMU Pa3BUTHI THAPOCIIOAL.

JInd yTO4YHEHHS YyClOBHH OGpa3oBaHMA ¥ 0CO-
OEHHOCTEH TMOBENEHHMA MHUKPOIJIEMEHTOB B MNpoduie
BbIBETPUBAHUA ObINO caelaHo 25 aHanu3oB ICP 14
pPa3jIMMHbIX JIMTOJIOTHYECKHX pPa3sHOBHAHOCTEH MarTe-
PUHCKHX MOPOA. a TaKXKE N[O INTMHaM KOpbl BbIBETPHBa-
HUg. OnpeleneHHe 3j1€eMEHTOB NpoBOaAMIOoCs, B UTEM
PAH MeToaoM Macc-CneKTPOMETPHUH C  KHAYKTHBHO
cea3adHon rmasmor (ICP-MS Induktively Coupled
Plasma Mass Spectrometry).

CoaepxxaHUs MUKPOYIEMEHTCB B MOpoOaax Helb-
F€CMHCKOW CBUTbI (2J1IEBPOJIMTHI, MECYaHUKH, apru/LlK-
Tbl) npHBedeHbl B Tadbauuax 2, 3. ConepkaHue 00.1b-
LIKHCTBA MHUKPO3JIEMEHTOB O/IM3K0€ K Kjapky [7] uau
HUKe ero. Bo Bcex JIMTONOrHYECKHX THIMNaX NOBL!LIEHD
KOHUEHTpauuH L1, Sc, As, Se, Ag, Cd, Te, I, Au, B4,
OTAe.1bHble 00pa3ibl odoraweHsbl Sb. 711 nopoa CBHTb!
XapaKTepPHO MOBBbILIEHHOE COJep>KaHHEe CYMMbl BbiCO-
KOMNOIBHXKHBIX 3neMeHTOB: HE, Tl Te, As, Sb (o1 76,17
10 224,68 1/T), 4TO OOYCJIOBNEHO NPEUMYILECTBEHHO
BbICOKHM cOIepAaHueM AS, KOTOPbIH SBJSETCS WHIM-
KaTOpOM OTHOCHTENbLHO OOJIbIUMX MTYOMH (GopMHpOBa-
HUA MCTOYHHMKA BeluecTBa QIOUIAHOTO MacconepeHoca.
Bbicokoe conepxkaHue Au B nopoaax (1o 1,6 r/T) o0b-
ACHSAETCA MOBBILUEHHOW COPOUMOHHOH CMOCOOHOCTHIO
OpPraHHWY€eCKOro BelIeCTBa, BXOAALLIEro B COCTAB MOpO.T.
a TaKke HalHYMeM MUKpoO3epeH CBOOOIHOro 3070Ta,
OCBOOOKAEHHOr0 MEXaHHMYEeCKHM CIOCODOM OT BMe-
IIAIOLLIUX MOPOa 332 CYET PACKPbiTHA TPSLUMH npU ¢Qop-
MHPOBAHHMH peuHbIX 10.1MH [2] (BCe oOpa3siibl 1118 aHa-
JIM30B B3ATbI B Mpeaetax peuHoil JO0NUHbI), KpOME TOrO.
NMUPUTHl TaKXKe BbICTYNAIOT B Ka4Y€CTBE HOCHUTE.i€H 30-
AOTOpYAHOU MUHepanu3auuH [8).

OTaeNbHO pacCMOTPEHO COJepKAHHUE MHUKPO-
3;1eMEHTOB B MHIPOTEPM&IbHBIX kHiax: o0p. 41 — de-
JblH KBapl K3 MPOKIIKAa MOLIHOCTBIO 1—1.5 cM, pacno-
Jlararoilerocs COriacHO MexAay a’lesBpo.IMTaMu (00p.
42) ¥ necyaHHWkamH (00p. 43), OTOOpPAHHBIMH M3 NpH-
KOHTAKTOBOH 30Hbl (NepBble CAHTHMETPbl OT KBapLEBO-
ro npoxuika). 18 KBapua MOHHUKEHBI, N0 CPaBHEHHIO
¢ BMEILAlOWKMH NOpoIaMH, coaepxaHusa 00 1bIIHHCTBA
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Tabauua 1

XHMHYECKHIl COCTaB U pacyeTHbie MOAYJIH TpHacoBbix nopoa (BepxosiHckui cyOpernoH, Aabiva-Hepckni u
Auno-Omonoickuii cyopernosnbl) (MaTepuaabl Aul PI)

h 'L [Topno.1a, Homep NpoHLI. Ha3BaHHE CBUTLI H HHIEKC. cg,lcpmamlc OKMC10B B % .
I ,? [TecyaHUkH [ A3€BPOIHTH! | AprexauThl 1 M3BECTKOBHCTbI
! l aprH.UIHTbi
57 2005/1 | 3014 357 1 353/1 | 5029 550/2 +:2028/3} 2006/6 | 58
Okcawr HhpekeH- | YTTax- YrTax- Heabre- Keapo- | SHckaa | CpeaHe- | YTrax- | Yrrax- |Buanax-'
, ,cxaﬂ CBHU- iCKaﬂ CBHUTA| CKasa CBU- CYHCKaf | BUHCKasn | CBHTa CoICTap- CKdA CKas CBH-? Ckas l
i Ta (T;Ir) (T;ut) Ta (Tut) |ceuTa (T:ng): cBHTa (Tyn) | Zaxckas ceuta | ta(T;ut)t | cBuTa
l | (T;kd) | 0aCBMTa (T;5ut) (T;bh)
'1 | ' | 3 p (Tassy) : j
| Si0, | 5114 | 5756 | 6136 | 6072 . 57.26 51 | 604 | 5518 24.1 31.3 |
_TiO, ¢ 118 ' 162 1 164 | 128 . 106 : 133 | 095 1.58 0.39 1.04
. ALO; | 932 7 1757 | 1583 1749 1 1841 15 | 1743 | 20.66 4.39 10.11 !
_ Fe05 | 169 1 259 | 392 075 | 209 | 399 | 465 | 3.5] 22 | 1.69
~ FeO | 6 . 68 | 49 . 575 | 611 | 58 | 28 | 568 | 122 ! 6.79
~ MnO | 049 i 009 | 009 ' 0042 | 004 | 017 | 0062 | 01 , 068 | 0.38
. MgO 254 1 261 i 193 | 229 211 ¢ 203 | 165 | 24 | 078 | 268
| CaO | 1123 | 12 | 073 [ 079 | 136 | 655 | 113 | 0S5 3549 | 224
__ KO 7126 i 1.83 177 . 278 2.92 223 | 269 2.84 0.55 0.87 |
- Na,0O | 133 1 16 176 | 2 1.8 | 1.28 241 1.1 0.5 0.54 |
P.O. | 0.34 0.29 0.32 0.161 0253 | 337 | 0236 0.25 1.8 0.22
CO- 11.44 0.3 - 0.3 044 | 195 | 09 - | 2664 | 1837
| nnon - 0.21 083 | 35.48 6,02 0.15 5.88. | 041 - f 0,08
""Cysima | 1003 ] 10035 | 99.77 99.55 99.52 | 10035 | 10032 | 99.75 | 10035 | 100.37
! [Tempoxumuyeckue Modynu, paccHumanHsie no Memoouke 5.3. KOdosuya [3]
™ 0.36 0.5 | 043 0.42 0.48 051 | 043 | 0.56 0,34 0,63
| AM 0.18 | 031 0.26 0.29 032 ! 029 | 029 | 036 ! 0.18 | 032
- PM | 0.2 0.21 018 ' 014 | 018 | 023 | 015 | 02] 1017 | 036
™ | 0127 & 0.092 0.104 | €073 | 0.058 0.089 0055 | 0079 | 0.089 ! 0.103
. KM i 014 | 0.1 0.1 ] 0.16 | 016 | 015 | 015 | 014 | 613 [ 0,09
" HM - 0.i4 1 0.09 0.1] 0.1 | 01 | 009 | 014 | 005 | 01l 0.05
_ ILM__ | 1.06_ | 0.87 099 | 072 | 062 057 | 09 [ 039 | 091 | 062 |
M| 997 | 149 14l | 1 | 108 3.51 | 1.32 0.56 65.44 | 2637
3M__ | 355 | 2.64 126 | 767 | 292 | 143 0.6 162 | 055 | 4.02 ]
AM | 078 1 05 ' 051 | 035 | 042 | 06l 041 | 043 08 | 0.79 ,
. 1131 7 549 1 328 i 3.88 3.7 1 3.1 | 3,4 347 § 275 | 549 | 31 |
 nCA_ | 1975 | 1678 | 1738 | 127 1213 1453 1 1i.84 | i4.01 | 2295 | 222 |
. 3M 0.17 | 0.28 024 | 026 0.29 027 | 026 | 0.33 0.17 0,29 ]
OHUL | 0.8 0.2 022 | 027 0.26 023 | 029 | 0.2 024 | 0.14 |

[Mpumevarue. Moéynu. I'M — 2udponuzamopHbid, AM — anomokpemHuessit, DM — ¢pemuyecku

G, TM - mumanoesid, KM - xanue-

ebild, HM — Hampueesbid, LM — wenoyrcl, MMM — nnaauokna3oebsil, 3M - 3akucheld, XXM - xenezucmesii; riokazamenu: 131 - 3pe-
nocmu MNemmudxoHa, NCLA — cmeneHu AugppepeHyuayuu ocaokos, NNSM - 3penocmu mamepuana obnacmel cHoca, OHLL -

obwas HopMamueHas WesiIo4HoOCMb

3JIEMEHTOB, OAHAKO coiepxxaHua Zn, Se, Mo, Ag, Cd,
W, Pb cnabo noBblli€Hbl, YTO CBAi3aHO C NMPHHALIEXKHO-
CThH MX K Xa1bKO(HJIbHBIM METAJIaM U HEMETALIAM, a
TaKXKe CHIAepOdiIbHBIM  MeTaiaM, 00Janaloinm
cBoiicTBaMu xaibkodwioB [9]. Bce oHH, cKopee Bcero,
BXOIAT B COCTaB CyabuaoB. OOpa3zoBaHHE KBApLEBbIX
AW CBA3AaHO ¢ MarMaTH4e€CKOM aKkTHBH3aLHUEH pErvoHa
B NEpHOZ HAYalbHOM CTaAWH KOHTIHEHTA1bHOro pH-
TOreHe3a. ¢ BHEJpeHHWeM [pPaHHTOMIHbIX MacCHBOB W
GOpMHUPOBAHHEM MHHEpANH3aLUHH, OTHOCHMOH K 30J10-
TO-KBapLEBOH ManoCyiabPHIAHOA M 3010TO-aHTHMO-
HUTOBOIl PYJIOHOCHbIM (popMaLHaM. BMellualouine no-
POIbi M3 NPHKOHTAKTOBOW 001acTH HCMbITaNH ciadoe
H3IMEHEHHE, HEe3HA4YMTE1bHO OTIHYAKTCA OT HEH3Me-
HEHHbIX JHTOJ0MH4EeCKHMX pa3HOCTEd. BHeapeHHE HM3-
KOTEMIMepaTypHbIX THIPOTEPMaAibHbIX PacTBOPOB MpO-
HCXOIHI0 B yKe 0C;1a0ieHHble 30HbI Npi obuieM pac-

TAKEHHH KOPbI.
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bonee neranbHO paccMOTpeHO pacnpeaeneHue
peaKko3eMeabHbIX 35ieMeHTOB (REE) ¢ uesabio ux uc-
MoJIb30BAHHUA s najeoreorpapuyeckHx PeKOHCTPYK-
LMK yCI0BHIA 00pa3oBaHHs 0Ca04HBIX NOPOI.

OCHOBHbIE KPHUTEPHH, MO KOTOPBIM OLIEHHUBAIOTCH
cnextpbl REE: 1) X(REE+Y), uacro Haémonaercs
YMEHBLIEHHE CYMMUI C ylalleHHeM OT OeperoBOH JHHHH
M yrilyOnenunem bacceiiHa ceaMMeHTauKy; 2) OTHOLEHUA
La’Sm, Ce/Sm. Yb/Sm, Y/Sm, OTPaXkarolure H3MEHEHHe
B pacnpeieeHUH JIaHTAaHOWIOB B MOPCKMX OacceiiHax
OT NpUOPERKHO-MOPCKHX 30H K MX LEHTPaibHbIM HacTAM
[10,11,12]: B BHOy TOro, 4TO OKeaHCKas BOJ1a SB.ISCTCH
HENMOCPEIACTBEHHbIM HCTOYHHUKOM REE B ocagkax W oca-
AO4YHeIX mopoaax [13,14]. aaHHble OTHOWEHMA NpHUMe-
HHMBIL. NDPEKIE BCEro, A1s QaunalbHbIX PEKOHCTPYKLIH
CTPaTHQHUMPOBAHHBIX O0Pa3OBaHUII MOPCKOrO MpPOMC-
XOXKIEHHA (118 NPHOPEKHLIX OTIOXKEHHI BO3pacTarT
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Tadauna 2

Coxepixanne MHKPO3/1€MEHTOB (I/T) B OT/I0)KEHHSIX HeJIbIeCHHCKOM CBHTbl BEPXHEro Tpuaca

| Ne nipoOsI | |

| | 4 5 31 | 32 34 35 1 26 | 42 | 28 29 | 33 | 43 | 41 ;Kaapx
E Ha3BaHue nopo, bl | 1o ;
) a;IEBPO.TUT ! a1€BPOIUT | [ecYaHMK n,m-u,-f Bu- ;
. | (C OpraHMKo#) ' ' HbIi :Horpa-
' L J } KBapu | 408
| Li !Hclqj Heyu | 770.0 | 1010 4o<ojl 696.0 ; 1140. | 1180 | Heyu | 798.0 | 439.0 [909.0]169.0] 60
Beququ Heva | 14 | 1.16 | 1.85 | LIS | 206 | 195 [ Heyu | 14 | 1.85 | 142 ] 131 3
' Sc 24,79} 284 | 550 | 650 | 47.0 | 52,0 ! 740 ' 71.0 ! 3125 | 64.0 | 69.0 ’600 ' 21,0 ; 10
_ Ti [7218] 8149 | 9210 | 9750 | 7680 | 8680 | 12400 | 12000 | 8700.1 | 12600 | 7640 . 9040 | 2270 | 4300 '
V. _[132] 132 | 42.0 | 50.85 | 123.0 | 675 | 584 . 10.52 | 1.321 | 80.9 | 0.71 | 0.65 | 0.0 | 130 .
~Cr 11.261] 1.26 | 10.0 | 9.81 | 109 | 104 | 107 | 504 | 1.265 | 0.09 | 149 . 412 | 3.86 100}
 Co (102 1,0 | 236 | i3.0 | 160 | 180 | 140 ; 200 | 101 | 81 i 18.0 i19o‘ 79 | 20 |
| Ni {098 | 09 74 | 00 | 98 | 1260 | 00 { 196.0 | 092 | 37.0 | 3550 | 31.0 | 54.0 | 95
 Cu 081, 68 | 152 | 254 | 855 | 1620 | 203 | 18.81 ; 0.82 ,‘1914‘ 246 [19.16| 898 . 37
' Zn 12 ' 13 1179.0 | 146.0 | 50.0 ; 161,0 ; 17.0 | 198.0 | 1.27 | 284.0 ; 1660 1337.01 238 | 80
Ga | 09 | 0.7 3.7 3.7 | 3.98 3.7 42 1242 | 1.0 | 37 ! 29 11821541 30 |
Ge 1056 | 155 | 20 | 22 | 23 | 17 | 23 . 27 1| 172 | 25 | 33 | 26 | 24 | 2 .
As kHejq | Heyu | 98.0 | 137 217 ! 129.0  160.0 | 170.0 | Hevy | 200.0 | 71.0 : 76.0 | 71.0 | 6.6

| Se 1093, 09 | 34 3.2 ; i5 | 33 ¢ 40 1 008 | 095 1 00 | 37 | 23 | 24 | 0.6
' Rb | 07 | 08 . 690 | 680 | 68.0 | 621 | 740 | 66.0 ; 675 | 590 | 51.0 | 34.0 | 23.0 | 200
' Sr | 09, 1.0 | 96.0 | 108.0 | 110.0 | 117.0 | 117.0 | 120.0 | 092 ! i16.0 | 87.0 !102.0! 92.0 i 450
' Zr 198911244 ] 6.1 | 616 | 35 | 48 | 6.6 | 624 | 1012 . 604 | 508 [ 4.68 : .36 | 200
"Nb | 608 | 1097 | 76 | 69 | 41 | 57 | 72 | 64 832 | 89 | 74 | 70 1 25 . 20
Mo (211 087 | 12 | 08 | 08 [ 1.0 | 059 [ 051 | 18 | 067 23 |22 [ 12| 2
CAg [ 106 ] 1.0 | 2.1 | 2.7 3.4 6.5 | 1.2 30 ;7 1.2 1 54 59 1 24 i 31 ! 0.l
' 'Cd i 131 141 | 008 | 033 | 0.08 | 0.33 { 0.2 1 008 | 1.5 | 039 | 056 | 0.08 1 0.21 ; 0.03 '
" Sn 12341 36 | 26 29 1 1.9 23 | 3.1 23 | 3.1 | 64 50 [ 2.1 | 1.9 | 10 |
. Sb '047 1.36 | 11.0 1.4 | 67 | 0091 21 | 037 | 095 ! 049 | 50 [035]026: 2 .
" Te | 0211 03 | 02 | 028 | 00 | 0.13 | 0.14 015 | 016 | 048 | 0.0 100801500l
] Hevql Hevq 44 170 | 11.0 | 00 | 23.0 | 20.0 | Heyw | 17.0 | 00 1190 04 | 1 _
. Cs 1 1,0 | f 4.5 r170*431431321095{36 9.7 124 (079 12
{ Ba | 1,0 T 10> I4980 L4oo.07; 514.0 | 380.0 1Lﬂso 15340 1 09 : 388.0 | 326.0 | 360. | 160. i 80C '
| Hf | 4.96 327]1 72 1 71 1 36 | 52 | 75 | 501 | 68 | 60 | 352 | 18 | 6
| Ta [0.02] 224 | 041 | 0.11 | 002 ! 007 | 032 | 034 | 031 ; 024 ! 18 |057]0.04 335
W | 476 | 4.88 2.6 150 | 24 | 18 | 23 ! 092 | 575 1 29 " 210 : 27 ; 64 ; 2 .
i Au | 00 | 0.2 ! 0.83 14 | 16 ; 10 | 14 | 051 ! 011 | 025 | 0.08 | 0.54 ;| 0.8 10.00]
He | 0.0 ! 0.0 | 0.0 i4 ! 00 ! 00 [ 029 | 00 ! 00 | 0.0 | 051 ! 00 10.02! 04
TI [ 13 | 135 | 041 | 032 | 049 ! 022 | 622 | 018 | 13 | 027 { 021 | 008 . 003 1
Pb | 1.3 [ 1.5 | 440 | 210 [ 180 | 29.0 | 140 220 | 122 | 20.0 ; 21.0 [ 150 (300! 20
" Bi j0.14] 0.03 | 0.04 | 007 | 012 : 008 | 0.05 | 008 | 028 ' 0.04 | 0.04 10.030.0370.01 .
. Th | 9.26 | 10.23 | 160 | 17.0 | 170 ' 160 | 180 | 95 | 877 1 190 1 16.0 1326 64 ! 11
U [1,29] 1.0 3.4 3.7 | 3.3 34 | 39 3.6 1.5 36 | 2.8 | 31 | 1.1} 32,

3HaueHUs La/Sm, Ce/Sm, ybsiBaroT Yb/Sm, Y/Sm; ans
0ojiee yAalieHHbIX, rTyOOKOBOAHbIX - HadK0AaeTCA 0O-
paTHas 3aBHCHMOCTh);, 3) oTHoweHnue La/Yb, xapakre-
pH3ylolliee OO HAKJIOH crieKkTpa pacnpeneneHus REE
H KOCBEHHbIM 00pa3OM CBHIETEJILCTBYIOWIEE O ITYOUH-
HOCTH oOpa3oBaHug ocaakos; 4) Y Ce/d Y, rae ) Ce (La
— Cd), YY(Tb — Lu, Y), oTrpaxaroiiee HHTEHCHBIIOCTb
MpOUECCOB BbIBETPHBAHMA: IPH TYMHIHOM KIHMarTe
00Jicé WHTEHCHBHO pa3pyllalOTCS KalnueBbi€ I10/IEBbIE
IINAaThl ¥ aKLECCOPHbIE MUHEPaAJIbI, COAEPARALLHE JNErKue
REE. 4TO npuBOIMT K YBEIHYEHHIO OTHOLUEHHA
Y CeYY: BennunHa Y CeY Y=3 MOXeT paccMaTpuBaTh-
€A Kak MpaHWLAa MeXIy IYMHIHBIMH U apHIHbIMM 00-
ctaHoBkaMHu [15]; 5) Ce/Ce*, Ce/Ce* Cev/(Lay
+Pry)/2) - BbICTynaet nokasateneM OOCTaHOBOK (OPMH-

pPOBaHUA OCalO4HbIX 00pa3oBaHUH MOPCKOrO MPOMCXO-
ATEHUA: LEpHEBas aHOMAIUA B MIMHUCTBIX CJaHLAx B
oko:10cnpeanHrosoil 3oHe (300 — 400 kM ot COX) co-
craBaseT 0,25 — 0,3, Ha vaaieHud 2500 — 5000 kM ot
COX - 0,55 - 0,6, 1 B OKpaHHHOKOHTHHEHT&IbHbIX
oocraHoBkax — 0,9-1,3 [15]; 6) EwEu*, roe Eu'Eu*
Euy/(Smy~Gdy)/2 (HOpMHPOBAHO kK CHJIHKaTHOH (ase
xoHaputa) [10], BbicTynaeT mokasaresneM MNOCTVIICHHA
r-TyOMHHOTrO BELLECTBA B OCAIKH Kak 3a cyeT QUIHOHIHO-
ro macconepeHoca [16,17], Tak U B B11e BY.IKaHHYECKO-
ro BELISCTBA WK 00JOMKOB MMOpPOI1 OCHOBHOIO COCTaBa
NpU BbIBETPHBAHWHK MadPuTOB M V.ibTpamadurToB [10,18].
['padukn coaepxaHus REE. xapaktepusyroine o0co-
OEHHOCTH pacrnpelefleHUs JaHTaHOH10B, HOPMUPOBaHbI
K rauHaM naatdopy [10].
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Tabuauua 3

Coaepixanue MUKPOLICMENTOB (I'/T) B OTAOXECHHURAX HENLNECHHCKOR CBHTH BEPXHEro TPUACE

H KOpe BLIBETPHBAHNS NO HNM

Ne bl

i

Haaaauuc Nopo.abl

-

1

63#61 2 7 52 T 83

12 | 513 62 | ,

|

e

3 [ 20 snjs

Apm J1IMTH M A1CB Ye

3c.1cuu rIMHa

HO-CHHAR INTHHA

-
_Li 6040, 17300 ~ Heys | 568. 935.0 | 960.0 | 3040 ' 8860  742.0 . .
~ Be 195 ' 28 | Heyw | 32 | Hevu | 262 ' 395 | 2.17 | 488 | 1095 ' 208 | 23
P He va ' He vy T 909.2 ' Hevy | 20845 ; Heyu : Hewwu ' He vy ‘| Hevs | Hevu . Hevy | He v
 Sc |ss'aol 86.0 ,3"65T900 ~Si1a T 770 950 T 770 1 860 650 T 540 T 710
T 8116' 11800 | 3179.2 | 27500 'Sl250|98300 12500+9350_4 34400 8680 | 9630 ' 8080
N 7.8 . 11,38 +' 1.319 ' 2 [ 1428 | 1147 | 12,5 | 3359 . 595 | 876 & 5.84
_Cr 1632 708 1259 12388 | 123 | 6 72 ] 80 404 | 672 | 124 | 62
— Co 200 260 1.0l i 227 | 101 . 230 | 200 | 21.0 | 270 |90 ‘>30 522
_ Ni 00 ~ 00 098 11210 10 [ 00 [ 00 [ 00 _ 00 . 00 ' 00 | 00
—_ Cu 7?4.74;:49.12 082 | 477 08 - 5574 1 44.94 | 15.67 | 27.52 3< 88 3588 | 23.0 | 330 730 | 310
In__ i 00 ' 00 127 77669 | | 371.0 . 00 . 0.0 14.0
. Ga 196 3.03 58.0 085 288 ' 0878 ! 3.0 36.66 22" ' 71’ 2.42
" Ge 29 30 T 035_.7:3':07; 153 7 39 37 | 77 I 2310 ' 27 | 28 | 21
" As__ 11620 163.0  Hevd ;, 3.77 | Heyu | - "460 215 | 203.0 . 10100 ! 153.0 ' 185.0 143
T Se 1717 . 00 1 00 ; 10 | 34 1 15 | 38 . 100 1 39 | 60 0 | 13
—_Rb__ 630 820 | 077 | 969 | 07 | 820 | 890 | 790 . 80 . 590 | 780 | 820
__Sr__1020 1070 091 1830 | 09 1350 i |49jn3o i 113.0;_1 130.0 |28 110 ]
_Zr 50 152 ¥5969 512 86.IS+ 824 | 636 . 892 | 556 | 6.1 6.08
; ab 61 98 152 [ 49 | 588 | .l 190 [ 55 T 100 T 60 47.0 49
Mo LI 17 ] 0l [ 00 | 1.22 f || X 13 7 18 08 [ 12 | 0356
__Ag | 21 043 | 1.09 | 32 1| 00 _ 0644_’_ 4 1045 0.6 | 02 1.2
. Cd___'0.032] 0.066 | 1.3 ' 0,059 - 133 | 0.057 i 0115 | 005 | 014 | 0.044 | 0.03 5.091
" Sn_ | 24 1 02 | 187 L29 32 | 26 ' 31 | 78 T 84 | 18
"~ Sb_ 146 | 91 | 68 | 69 521 ; 200 | 68 | 80 Tr 18.0_
_ Te (0017017 ] 009 , 04 | 00 . . . _
‘: ) i OO_* OO ' Heyu ¢ 120 ¢ Heww | 0. O 1 0.
. Cs 28 | 1 09 535 T 1.0 | 63 | 79 8.6 63 1 53 72 | 5.7
_ Ba__ 4000 390.0 0.98 T5380 09< | 544.0 +:mozo#slo.o 5380 | 366.0 | 482.0 | 420.0
[ Hf 1 70 [ 9.2 #Tgn 68 | 95 [ 79 69 ' 63 | 69 | 12
_ Ta 1027 055 T oos | ‘>6< T 056 + 43 T 026 I 15 7 046 -
t__\g T3 14 #0.3 039 [ 260 | 11 1 20 7'Lo.ns 1.6 096 |
Au__ 008 1 021 | 00 | 00 | 006 | 003 0.14 0.11 001 00
__Hg 01 . 00 00 | 031 | 00 . 033 ' 028 ' 0.19 4 0.0 . 0.09
T 1019 038 | L5 1o N ozz;on 017 " 026 T 0.16
__Pb 4400 310 | 131 [ M0 |3e 31.0 | 250 L 260 29,0 31.0
___Bi____ 0071 0076 | 2 0.03 l 035 0098T 0,11 o5t 0.075 . 0.082 ' 0,
" Th_ 1 85 , 110 6.65 190 8.:3 1.0 | 11.3 b . 0 . 10 ,
U _L‘—j. L 13 ’ 13 ] 38 | 43 | 38 1 24 32 | 43 ] 36

Xapaxtepbl pacnpeacaenns REE (puc. 1,2) 214
HEBbIBETPE.IbIX PAa3HOCTEH NOPO.1 OAHOTHNHbLI. XapaKTe-
PH3VIOTCA C€.1a0C BbIPaKECHHBIM H30ObLITKOM TAXKE/bIX
NMAHTAHOHI0B, NPH HEOONbLWIOM NEPHUMTE NETKHX, HTO
COOTBETCTBYET J0BONABHO YaaNeHHBIM OT Oeperosoft
JHHHH OTJIIOKEHHAM B Npeleax OTHOCHTE.IbHO MEIKO-
BOAHOro Mopckoro OaccefiHa. Ormevaercs Oau3oCTL
S(REE+Y) ana BCeX JHTONOTHYECKHX Ppa3HOCTell
(Tada. 4, 5), NpH HE3IHAUMTE.IBHOM YBEIHYCHHH CYMMbI
B APrHLIMTAX H aNeBPOIHTAX C BhICOKHM COJEPKAHHEM
OpraiHKkH. Taxoe pacnpeacicHue 1aHTAHOWI0B COOT-
BETCTBVET BBLICOKHM CKOPOCTAM OCaIKOHAKOILICHHA,
MPH KOTOPHIX HHBEIHPVIOTCA PALIHUHA NO CYMME 111
00n10MOMHBIX H TrIHHUCTRIX nopoa [10]. Cpeanee
S(REE-Y) = 215,27 r/1, 4TO HCIHAYHTECILHO NpeBbilLa-
€T COIepXaHMC PEAKMX 3IeMEIb B IMHHAX NMAaTHOp™
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(1990 r/t) [10]). He3HauuTeabHOE H3MEHEHHE OTHOWE-
HHA La’Yb noarsepxaaior crabmibHocTs ycaosuf
ocaaxooOpa3zosanus. Cpeanee YCe'YY pasHo 4.4, 4T
OTBCYACT TIYyMUIHOMY TNy auTOoreHesa. Cpeanee
Eu'Eu® = 0,72 (u3menserca ot 0,64 10 0,88), 4To COOT-
BETCTBYCT CPCIHEM) maqcumo B OCAJ0YHLIX NOpOJaN
¢anepoloa (EwEu®* = 0,61 - 0.72) [10] EwEu® a1s
KWIbHOro xBapua Hu3Ikoe (0.69). YyuTniBas BMCOKOC
CoaepkaHHE AS B NOPOIAX M OTHOCHTEILHO HHIKOC
EuEu®, MoxHO npeinaioauTs ray6uHy 3an0xeHus
MHOTOYHCICHHBIX PA3PLIBHBIX HAPYWCEHHA, PAIBHTHIA B
npcacnax paloHa, Kak HHAKHE-CPEIHEKOPOBYIO. HE 10C-
THTAIOUDMVIO MaHTHH. Takas WHTepnperaums Xopowo
COracyeTca ¢ pesyabTataMu nposelennsin pabor [8).
KOTOpSIC ONPEICINIOT Pa3phiBHAIC HAPYLUCHHA B Npeac-
ax TCPPUTOPHH Kak palioMb: MA1O0R r1y6HKm (KOpo-
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Puc. 2. Pacnpenenenue REE B aprusianrtax HelbreCHHCKOH CBHThI H B KOpe BbIBETPHBAHHS N0 HHM

Bole). Hu3koe 3HadenHue Eu/Eu* noarBepxkaaeTr U OT-
CYTCTBHE B OCaJikaX BYJKaHOTM€HHOro MarepHania, 000-
rallleHHOI'0 €2POIMEM 3a CYET TEMHOUBETHbIX MHHEPa-
JJOB M Iarvoriasa. CpeaHue WIS CBHTbl 3HAYCHHS
La’Sm. Ce/Sm, Yb/Sm, Y/Sm (7ada. 3) ONU3KU K
mebPoBbIM BodaM ¢ riyouHor 1o 350 metpoB {10],
YTO MMOKa3blBaeT OOpa3OBaHHE MEPBHYHBLIX OCAIKOB B
npelelaX KOHTHHeHTalbHoro wenbda. Cpeahee
Ce/Ce* = 1,1 cooTBEeTCTBYET OKPaHHHOKOHTHHEHTA1b-
HbIM OOCTaHOBKaM OCaJKOHAKOIUIeHHA [15].

JlaHHble BBIBOAbl MOITBEPXKIANT pE3Y.1bTaThl
paHee MpOBeAEHHBbIX HccieaoBaHuik [1,19,20], koTopble
XapaKkTepH3VIOT pa3BUTHE 3TOH HYaCTH peruoHa ¢ paHHe-

ro KeMOpHS 10 paHHEl Opbl B pekUMe, ONH3KOM K
KJ1IaCCUYECKOH MAaCcCHBHOW KOHTMHEHTA1bHON OKpamuHe.
OOpa3oBaHHE TPHACOBLIX OTI0KEHWA [POUCXOIMIIO B
reoJHHaMH4e€CKOH OOCTAHOBKE MaCCHBHOH KOHTHHEH-
Ta&1bHOW OKPaWHbi ¢ Aa1bHEHIUUM NpeoOpa3OBaHHEM B
KOJUIM3UOHHbIK  MEPHOA B  TNOKPOBHO-CK.1aN4aThiC
CTPYKTYPbl C MNPOSBJIEHHUAMH ME€3030HCKOro MarmMaTHs-
Ma. OTNOXEHUS a1eBPOAMTO-NECYAHUKOBOM DPHTMMY-
HOH ()OpMaLMK re01MHaMMYECKOro KOMILTekca oopaso-
BaHbl B mnpelnenax BHelHero weibda [1]. Odunne H
MHOroodpasue QayHHCTHYECKUX (CpM, H3BECTKOBH-
CTOCTb Pa3HOOOPAa3HO-CAOUCTLIX MOPO1 CBUIETEILCT-
BYIOT O HakOILIEHWH OT:IOKEHHH B MEIKOBOIHOM. HeE-
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Conepxanne REE (r/T) n reoxumuueckHe K03pPHUHEHTbI B OTJI0KEHHAX HE1bIreCHHCKOA CBHT]
BEpPXHEro TpHaca

Ne npo6ni 7
_ & 1 S 31 32 l 34 35 26 .T 42 28 i 29 | 33 | 43 | a1 |
T Hazpanue nopo.1s R
: aJICBPO.IHAT | a1€BPOIUT | [Mecyas UK ; KU b~
| 1 (C OpraHuKo#) Hbild
{ i ! KBapL
. La 129341 37.7 | 340 | 380 | 390 : 38.0 | 40.0 | 440 12934 | 450 ;38.0 ¢ 32,0 | 13.0
- Ce 7258 19155 68.0 | 81.0 | 780 | 76.0 | 820 i 91.0 | 73.66| 930 |83.0]| 69,0 | 29.0 |
" Pr | 808 | 1034 | 86 | 100 | 99 41 | 11.0 | 11.0 8.08 120 | 99 | 86 | 3.7 |
. Nd 3233 | 3881 | 350 | 420 | 400 | 39,0 | 42.0 | 470 | 32261 470 {400 37.0 | 150 |
-~ Sm 6.53 | 7.89 70 | 83 8.2 84 |94 | 10.0 6.83 | 9,7 73 | 84 | 37 |
. Eu 1.32 | 1,96 | 2.0 1,7 1.7 19 | 1.9 | 22 | 184 | 18 20 | 49 | 096
" Gd 583 | 8.1 7.4 | 19 | 8.6 9.1 | 8.9 100 | 753 | 76 | 68 | 89 4.6 |
. Tb 0.78 | 093 | 096 | 099 ! 097 | 091 | 14 | 1.3 093 | 096 | 1.0 | 1,0 | 067 |
Dy | 436 | 545 | 52 | 56 i 5.3 5.3 5.4 52 | 544 | 56 | 56! 60 | 33 |
| Ho i 094 [ 093 | L1 | 1,1 1.0 099 | 1.1 1.0 | 1,02 l.1 1.1 | 096 | 0.49 |
. Er 1262 | 331 | 29 | 35 | 28 | 18 | 39 3.8 294 | 36 [ 32| 30 | 16
Im | 04 | 047 | 049 055 | 048 | 043 | 0.63 | 048 | 044 | 1.52 [039! 0.5 | 025
Yb | 309 | 294 | 3.7 | 4.0 32 32 | 42 3.6 3.00 39 |32 33 | 1,5
 Lu | 045 1 056 | 055 | 0.64 | 039 | 039 | 055 | 0.56 0.48 | 0.56 %0.431 0.5 | 0.22
Y [ 1407 | 1571 160 i 17.0 | 180 + 160 | 190 | 180 [ 1588 | 180 |17.0 | 17.0 | 84
S(REE-Y) 182.7 | 2267 | 1929 12223 1 217.7 [ 211.7 [ 231.4 | 249.1 | 189.7 | 2503 [220.9] 198.1 | 86.39
| | Cpeonree no caume — 215,27
 SCeTY | 462 | 490 | 404 | 438 | 432 | 379 | 413 | 467 | 404 | 487 | 45 | 3.86
[ Cpednxee no ceume — 4,40 |
LaYb | 950 | 1282 ] 92 =~ 95 [ 12191188 | 95 | 1222 | 9.78 | 11.54 [11.88] 9.70 |
| CpedHee no ceume — 11,07
LwSm | 449 | 4.78 | 4.86 | 458 | 4.76 | 452 | 426 | 44 | 430 | 4.64 [ 521 3.8] ’
. CpedHee no ceume — 4,56 | |
. Ce/Sm | 1111 | 11,6 | 97 | 976 | 9.51 | 9.05 | 8.72 o1 (1079 | 959 [11.4] 8.2I
{ | CpedHee no ceume — 10,19
. Yb/Sm | 047 | 037 [ 053 | 048 | 039 | 038 | 045 [ 036 0.44 | 04 [044[ 039 ; .
] | Cpedree rio cgeume — 0,42 i
C YSSm | 215 | 199 229 | 205 | 22 I 19 | 202 18 | 233 1,86 | 2.33 | 2.02 |
i ‘ CpedHee no ceume — 2,13 ‘
. Ce/Ce” | 1.05 | 1.22 1.0 1.03 | 1.0 1.0 | 102 | 1.02 | 121 | 104 |1.09] 1.0}
] CpeoHee no ceume — 1,1 |
| EwEu | 067 | 078 | 088 | 0.66 | 0.64 | 0.69 | 0.65 | 07 | 0.82 0.64 | 0.8 0,7 f 0.69
CpeodHee no ceume — 0,72 |

CMOTPS Ha yJaleHHOCTb OT OSperoBoM JHHHH, XOPOLLO
nporpesaeMom OacceitHe. POpMaUHOHHbIE OCOOEHHO-
CTU OCaJKOB YETKO BbIPAXEHbl B UX HECOMHEHHON Me:l-
KOBOJHOCTY, MHOTOTIOPAAKOBOH PUTMHUHOCTH M Cabo
BbIPaXX€HHOM MECTPOUBETHOCTH (JKENTble, 3€1€HOBaThIE

K PO30BaTbI€ OTTEHKH).
CpaBHEeHHE NOBEAEHUS MUKPOIJIEMEHTOB B Ma-

I/T), a 3aTeM MOHHXAlOTCS B IJIMHE 3EJIeHOro LBeTa
(cpexatee 218,15 r/1). [IpoucxoauT yMeHbLIEHHE OTHO-
wenus ) Ce/3Y ot 4,21 no 3,62, yto 00YyCAOBJIEHO
CHMXKEHHEM MOABHXXHOCTU TAKEIbIX NaHTAHOUIOB. He-
3HAYHUTCIBHOE M3MEHCHHWE IPYrHMX reoOXMMHYEeCKHX OT-
HOWEHHA O0YCJIOBNIEHO C/1abbiM XUMHYECKUM U MHHe-

PajlbHbIM TPEO0OpPA30BaHHEM MaTEPUHCKHX nopoa Ha
PAHHUX CTAAMAX PA3SBHTHS KOpbl BbIBETPHBAHHUA. Takoe
MNOBENCHHE MHUKPO3NIEMEHTOB MNOATBEPXIAET 06pa3oBa-

HHE TJIMHBI In situ 3a cyeT c1aboro mpeoGpa3oBaHHs
nopon.

TEPUHCKUX T0OpoJaxXx M T[JIMHaX KOpbl BbIBETPHUBAaHMA,
pa3BUTLIX NO HUM (Tad.]1. 3), NMOKa3bIBAET, YTO MOBLI-
LUeHHble KOHLEHTpauuHu Sc, As, Se, Ag, Sb, Te, Au, Bi
B KOpE XOpOLUO KOPPEJUPYIOTCA C COIAEpXaHUEM IJie-
MEHTOB B MaTepdHCKHX nopojaax. I padpuku pacnpene-
J€eHHs NaHTAHOMIOB B rJIMHAX KOpbl (PHC.2) COOTBETCT-
BYIOT pacrnpene;ieHHIO B KOPEHHBIX Nnopoaax, 4To ody-
CNOBJIEHO HE3HAYHTEJbHbIM PAa3BUTHEM TNPOLECCOB Bbi-
BETPHBAHHA K CNnabbIM XapakTepoM H3MEHEHHS KODEH-
HbIX nopol. 3HayeHHe X(REE+Y) (1abn.5) He3Hauu-
TEJIbHO MOBbLILIAETCA B YEPHOH riiMHe (cpeaHee 237,55

BLIBO/IbI

. Ha ocHoBanuM nosenenus MHKPO3JIeMEHTOR
MOAKHO CI€.1aTh BbIBOABI, YTO 0Opa3oBaHHe MEPBUYHbIX
OCAIKOB HENLFeCHHCKOTO BPEMEHH MPOMCXOAMAO NpH
CTaOMIbHBIX BBICOKMX CKOPOCTSHX 0CANKOHAKOMICHHSA B
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Conepxanne REE (r/T) n reoxHmMHuyecKkHe KO3pGHILHEH1 bl B OTJIOKEHUAX HEJILMEeCHHCKONH CBUThI BEPXHEro
TPHaca H KOpe BbIBETPHBAHUS 16 HHUM

| i Ne npoGs!
1 ] 2 ;3 ] 20 |51 512 7513 7 63 | 61 [ 62 | 52 | 33
' B Ha3sanne nopozsl
APTH/UTHTBI M A 1€BPCIHTDI YepHo-CHHSAS rIMHa | 3e;1eHas rMHa '?
" La ps.oi 460 | 1940 | 39.0 12504 ] 420 T 470 | 420 | 33.0 | 270 | 41.0 | 440
Ce [{81.01! 97.0 | 49,17 11156 | 64,17 | 90.0 ' 101.0 | 92.0 1 720! 640 i 85 | 920 :
" Pr 1981 120 | 519 [ 909 | 70 | 11.0 | 130 | 120 | 88 | 79 | 106G | 11.0
' Nd 410! 48.0 | 2111 | 30,0 | 29,80 | 460 | 53,0 460 1360 340 | 430 | 48.0 !
" Sm 1921 93 | 379 | 93 | 649 | 97 | 11.0 | 11.0 | 83 | 87 | 93 | 96
Fu |21 7 21 T 10 1167 | 145 | 26 | 30 | 19 [ 1.7 2€ i 21 | 24
. Gd | 9.3 L 92 | 518 | 56 | 699 1 11.0 i 120 ' 98 921 16 . 96 | 99
Tb | 1.0 1.1 | 061 ! 07 ! 090 12 15 | 1.0 08 : 13 1| 1 1.3
. Dy 5.44" 55 | 313 | 3. jth.89 63 . 70 | 58 531 57 | 56 I 58 .
~ Ho | 1,1 i 1.2 060 | 06 | 08 | 13 [ 14 | 12 (078! 1.1 i 12 | 1.0
__Er 132, 40 ! 20 , 18 | 276 ; 3.7 46 | 37 1271 34 | 335 | 39
" Tm | 048] 058 | 034 | 04 | 041 058 | 063 0356 037! 05353 | 033 | 067
Yo [ 36 46 i 213 ; 22 [ 312 | 42 1 52 | 41 |28 " 356 41 [ 35
' Lu 1062 066 | 036 i 04 | 041 | 065 : 0.69 0.77 10.540!1 0.64 | 0.75 | 062
Y [ 180, 17,0 | 1047 | 240 | 1476 | 19.0 22,0 17.0 1190 160 | 180 | 18.0
S(REE+Y) 224.0) 2582 | 124.5 | 2440 {169.07| 249.27 | 283,02 | 248.83 200,35 185.87 | 234.68 |251.69
| T CpeoHee- 212.7 [ Cpeoree- 237.6 CpedHee- 218,15 |
| SCe/TY | 421 | 489 | 4.02 | 52 ! 381 | 419 4.15 | 4.68 387 | 343 | 2,57 | 46
| | CpedHee- 4.58 Cpedree- 421 | Cpedree- 3.62 J
. La’'Yb 110,56] 10.0 | 9,11 17.7 | 8,03 10.0 9.04 | 1024 [11.79] 75 | 100 | 1257
] CpecHee- 11.84 | CoedHee- 9.33 ~ CpedHee - 10.47 j
La/Sm 4,1 | 495 | 3.2 | 419 | 386 | 4.33 4.27 3.82 1398 ' 310 | 441 ' 458
| CpedHee- 4.59 | CpedHee - 4.07 ' CpedHee —4.02 |
. Ce/Sm | 88 | 10.4 | 1297 | 124 | 989 | 928 | 9.18 836 867 | 736 | 914 . 958 '
| { CpedHee- 11.14 | CpedHee- 9.18 | CpedHee-8.69 i
 Yb/Sm | 0.39 | 0.49 0.56 | 0.24 | 0,48 043 | 047 | 037 1034| 041 | 044 : 036
_ j CpedHee- 0.42 ! CpednHee- 0.44 H CpedHee —0.38
 Y/Sm | 196 | 1,83 2.76 258 1 227 | 196 | 20 | 155 [229] 18 191 | 1.88
; 1 Cpedree- 228 | CpedHee- 1.95 i Cpedree —1.99 )
' Ce/Ce” | 1.04] 105 | 1.06 1.73 | 119 104 | 1,07 | 1.07 106 093 | 103 & 1.02
. B CpeonHee- 1.22 CpedHee- 1.09 i CpeoHee -1.01
" EwEc 1071 072 | 072 | 068 | 068 | 080 | 08 | 057 065, 068 | 070 | 0.78
] Cpedree-0.7] CpedHee-0.72 Cpedree —0.70 J

VCJIOBMAX T'YMHIHOrO KJaHMara B MEJKOBOIHBbIX YC.10-
BHAX BHELUHEro 1uenb@a, 3HAYUTEIbHO YIATEHHOro OT
OeperoBOM JIWHHAM, B npejesiax MacCHUBHOM KOHTHHEH-
TasibHOI OKkpaHHbl. O0aCTb CHOCA Oblla HEM3MEHHa Ha
BpemMa (QOPMHPOBAHHMS CBHUTbI, YTO MNOAYEPKHBAECTCH
OJIM3KMM COOEP/KAaHHUEM MHKPOIIEMEHTOB BO BCEX JIU-
TOJJOTHYECKUX PA3HOCTSX MOPOLI.

2. MHOro4ucieHHble pa3pbiBHbIE HapYyLUEHHUA,
pa3BUTbie B MNpeaenax paioHa, UMEKT riyOouHy 3ano-
AKEHKA HHKHE-CPEIHEKOPOBYID, He AOCTHUrarOUIyIO MaH-
Tuu. KBapLieBbie >XWIbl W MNPOXKHIAKKM 00pa3oBaHbl 3a
CUeT BHEIPEHHS HHU3KOTEMIIEpPaTyPHbIX THAPOTEPMaib-
HbIX PacTBOPOB IpH OOLUEM PaCTAXKEHHH KOPbI.

5. JlokasibHble€ KOpbl BbiBETPHBAHUA, NpHypoYye-
Hble K PEeYHbIM I1OJIMHAM BOJOTOKOB BbICOKHX MOpA.l-
KOB, HMEIOT IUTONOTH4EeCKHHA, reoMOpP(OJOrH4eCKUin U
TEKTOHWYECKHMH KOHTpoiab. [lpoueccsi kopoodOpazoBa-
HHSA Ha4yaTbl B YCAOBMAX OTHOCUTEJBHOM CTAaOWIH3aLIMH
TEKTOHHUYECKOro pEeXKHUMa B YC10BUAX 007€€ MATKOro
K1MMaTa M NpOJOJ/KEHbl B Hayale TEKTOHHYECKOM ak-
TMBU3aUNY, NpPH MNEPEKPbITHH KOPbl a1NOBHATbHBIM

MaTepHanoM (MoIpyca0BOE BbIBETPHBAHME). 3aTVXaHie
npolecca KoOpooOpa3oBaHHA CBA3AHO C MOXOIGCIaHHEM
KnuMaTa, YBEJIMYEHHEM MOLIHOCTY &Il0BHUs, MNOIdbe-
MOM BBEPX MO pa3pe3y «IASATEIbHOrO Cj10s», 3@ CYET
Yero pa3BMBLUMECS 30Hbl KOPbl U KOPEHHbIE AGPO.Ibl
OKa3aJIMChb B fip€lesiax pa3BUTHA «BEYHOW MEP3J0ThIn.
4. Kopa BbiBeTpHBaHus MajioMoliHa (He 0o:1ee |
MeTpa); B Hell BbIIEIAETCA OBE 30HbI: HUXHAA (30Ha L
cxemMa 3oHaibHOocTH no B.HM.Cupotruwny [21] n ap.).
NpeACTaB/ifoLas CO00N YEPHC-CHHIOK FIWHY, 00pa3o-
BaHHVIO 3a CYEeT (PU3HUYECKOro pazpyilleHHs U ¢;1adoro
XHMHWYECKOTO MpeoOpa3oOBaHUil apri.1lMTOB — 30HY Je-
3YHTErpauryd apruuiHToB. [ N1MHaA 3e1eHOro uBeTa MO-
)KET BIIO.IHE pPacCMaTpHUBATLCA KaK MPOIYKT O.TUAHErC
NEPEOTIONKEHHS TMIOCMOIHCTOH 30H4bl ll. B KOTOpOI
OTMEYAKTCH BKIKOUYEHHA KAa0.TMHUTA (3a4aTkid 30HbI L),
pa3BUTOrO0 B BHIE LIEMEHTA, @ TAKKE 3aMOJHAKOILETO
MEXIOPOBOE TMPOCTPAHCTBO, MYCTOTbI H TPELUKHbI.
CHuU3y BBepX MO pa3pe3y KOIMYECTBO KAOJIUHHTA He-
3HaYUTEbHO BO3pacTaeT. HeoOX0auMO OTMETHTH, YTO
B MNEPUrIISLUHAIBHON OOCTAHOBKE KODEHHbIE T10PO.1b!
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MCABEPraloTCss XUMHUUECKOH nepepaboTke, NpyU KOTOPOH
npeobnanaroT ruaparauMs MHHEpanoB, MEHEe Xapak-
TE€PHbI OKUCJIMTE 1bHBIC MPOLECCHI U BLIHOC KaTHOHOB. B
ACATETbHOM Cl10€ BO3MOMXKEH [epexon CHIMKaATOB B
FMAPOC/K0Abl THIA TMAPOOMOTHUTA, @ TAK)KE MYCKOBHMTA
B IMApOc/atoabnl (B peakuX CaydasX B Kao/IMHMUT) [22].
Cpeaa B KOpc BbIBETPMBAHHSA, Kak TMNpaBWio, KHCJas,
pexke HeWTpaibHas. TakuMm obpaszom, Habaronaemble
Apouecchl KOpooOpa3oBaHMA B 3IDO3UOHHOM CpeE3e
HEJ1bIT€CMHCKOM CBHUTbI BMNOJIHE COOTBETCTBYIOT paHee
H3y4YEHHbIM MpolueccaM BbIBETPUBAHHA B YCJIOBUAX Ie-
PUTAAUMAILHOIG KJiMMara [22].
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