HAOKJ/IAJIBI AKAJJEMUHW HAYK, 2004, mom 398, Ne 6, c. 1-5

YK 5504247

ITEOXNMMA

ITEOXUMMNYECKASA CIIEHN®UKA HEDPTHN
N MPOUCXOXIEHUE EE MECTOPOXIEHNN

© 2004 r. Axkagemux A. A. Mapakymes, b. U. IIncouxuii, H. A. Tlanesx, P. Il. F'orTux

IMocrynuio 18.06.2004 r.

J.C. KopxuHckuM pa3zpaboTaHa METOAMKA (pH-
3MKO-XAMUYECKOTO aHajii3a IapareHe3WCOB MUHE-
palioB, HalpaBJeHHAas Ha OCBEIEHUE TeHe3nca rop-
HBIX MOPOJ U pyA. B manbHeiinem mapareHeTuuec-
KUA TOAXon OBUT pacopocTpaHeH Ha pyAHbIE
METaJJIbl, COBMECTHO KOHIEHTPUPYIOIINECS B MPO-
1eccax neTporeHesuca u pynooodpazonanus [8, 11].

B nacrosimeM cooOIieHnn paccMaTpUBAKOTCS Ta-
pareHe3uchbl MHKPO3IJEMEHTOB HE(MTIHBIX MECTO-
POXMIEHMI psifla MPOBUHIINIA, IPEACTaBIECHHbIE B OC-
HOBHOM caenyromumu Metannamu: Ni, Cu, Cr, Pt, Pd,
Ru, Rh, Ir. [Inst uccnegoBanuii 061511 OTOOpaHbI NPO-
OBl U3 46 MECTOPOXKJIEHHUIA, IOKATTU30BaHHBIX B pa3-
HOBO3PaCTHBIX OTIIOXEeHUsX (OT pudest 10 HeoreHa)
B uHTepBane riryoud 4800-840 M, oTHOCSIUXCA K 8
He(TEra30HOCHBIM IPOBUHIIMSIM.

HccnegoBanuck cMOIUCTO-acalbTEHOBbIE KOM-
MTOHEHTHI, SBISIIOIIAECS OCHOBHBIMU KOHIIEHTPATO-
paMM MeTaJuIoB B HE(PTH, KOTOPhIE BHIIEISAINCH U3
Hee TpafuIMOHHBIMU MeTopamu. Ilepen aHamuzom
HaBecku npob maccoit 50-100 mr pasnaranuck cMme-
ChIO OUMIIIEHHBIX A30THOM U COISTHOM KUCNOT (4 : 1) B
repMETHUYHON Te(IOHOBON Kalcyje C UCIOJIb30Ba-
HueM MukpoBosnHOBO# neun “MULTIWAVE” dup-
MbI “Anton Paar”. PaznokeHne mpoBOAMIOCH B pe-
>KMM€ TOCTENIEHHOTO YBEJINYEHNS] MOIIIHOCTHU 3JIEKT-
pomarauTHoro msnyderuss or 100 go 1000 Bt B
TedyeHue 20 MuH ¢ nocnenyouein 20-MUHYTHON BbI-
nepxkkoit mpu 1000 Bt u 30-MUHYTHBIM OXJIaKACHU-
€M JIJIs1 CHUKEHHS [[aBJIEHNs ra3oB B aBTOKnase. Ha
BTOPOI1 CTaJIUU B PEAKIMOHHYIO CMECh T00aBIIATIACh
HNEPEKNUCh BOIOPOAaA, a NOPa3lIoKEeHUe Npob MpoBo-
JHWJIOCH 1O TOM Xe mporpamme. Ilocie nmomHoro ox-

Hucmumym axcnepumeHmanbHoll MuHepanouu
Poccutickoti Akademuu nayk,

Yeprozoaoska Mockosckoli 06..

Hucmumym npobaem negpmu u 2asa, Mocksa
Hucmumym 2eono2uu pyorbix mecmopoxcoenuil,
nempoezpaguu, MUHEPALOUU U 2e0XUMUU

Poccuitickoti Akademuu nayx, Mocksa

Bcepoccuiickuii Hay1uHo-uccae008amenbcKuli UHCHUMym
20.102U1eCKUX, 2e0(DU3UHECKUX U 2€0XUMUYECKUX
cucmem, Mockea

JaXJeHusl aBTOKI/IaBa IIOJYYEHHBIA IPO3payHbIi
OecUBETHBIN pacTBOp pa3zbasisics Bogod go 10 mi.
ITpoGonoaroroBka M aHanu3 COAEPKaHW MUKPO-
aneMeHTOB nposopunuck [.3. 2KypasnesbiM Macc-
CIEKTPOMETPUIECKUM METOJOM C MOHM3AIMEH P00
B MHAYKTUBHO cBsi3aHHOU I1a3Me (ICP-MS) Ha npu-
6ope “ELAN 6100 DRC”.

ITonyuyenHble pe3yabTaThl CBEICHBI HAa TapareHe-
THYECKUE AMarpaMmsbl, (puc. 1, 2 m 3), Ha KOTOPBIX
[OKa3aHbl U CpPeJHUE COCTaBbl MUKPO3JIEMEHTOB B
npo6ax HedTH MO NPOBUHLKSAM, NPHUBEACHHbIE B
Tabn. 1 B MOCIENOBATEILHOCTH YMEHBIIIEHHUS B HUX
PYTEHUR-UPUANEBOTO OTHOLIEHHS.

Juarpamma Ha puc. 1 oTpaxaeT XapaKTepUCTHKY
MECTOPOXKAECHUI IO COAEpXKaHUIO B CMOJIUCTO-ac-
¢anbTOBBIX (PpakUusIX HEPTH HUKENSI, MEIU U XPO-
Ma. Ha Helt oTueTInBO BhIpakeHa JOMHUHUPYIOLIAS
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Puc. 1. CucremaTnka He(pPTSHBIX MECTOPOXKACHHM 11O CO-
RepKaHMIO HUKENs, MEAH M XpOMa B HX CMOJIHCTO-ac-
(anbTeHOBbIX (ppakiusax. 3nech U Ha puc. 2 u 3: / — Ty-
panckas, 2 — [lnenposcko-IIpunsarckas, 3 — 3anagHo-Cu-
ompckas, 4 — Caxanmackas, 5 — Tumano-ITeuopckast, 6 —
Jleno-Tynrycckasi, 7 — 3oHcKoro 1menbda, § — Boaro-
Ypanbckas npoBUHIMK. KpyNMHbIMY 3HaKaMU BbIEIEHBI
CpefiHMe COCTaBbl MO MPOBUHIUSIM (cM. Tad. 1.)
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Puc. 2. [lnarpaMma MIaTHHOWUHON CIeNaNnA3anuy Hed-
Tel ¢ y4eTOM CyMMapHoro cofepxkanud Ir + Ru + Rh B ux
CMOJIUCTO-AC(aANTBTEHOBBIX (PPaKIHSIX.

MeJIHO-HUKeJeBas cnenuduka HedTu Ipu oO0IeM
npeo6nananun HuKensi(l) Hag Meapro 1 xpoMoM. Me-
Hee paclpocTpaHeHbl He(pTH ¢ IpeobilaJaHueM Me-
nu(1l) Hag HUKelleM M XpOMOM U OTPaHMYEHHOE pac-
MpoCTpaHeHUue UMEIOT HePTH ¢ MpeobIagaHueM Xpo-
ma(Ill) mag HuKkenem m Meawpto. B mpenenax ogHon
MIPOBUHIINYA MOTYT UMETh MECTO 3aJI€KN Pa3IUIHbIX
MIEPEeYNCIEHHBIX THIOB.

XapakTepucTtuka HedTell MO0 pacHpeesIeHUIO B
HUX IUIATUHOBBIX METAJIOB NpEJACTaBIe€HAa Ha [ua-
rpamMmax (puc. 2 u 3). ilmarpamMma (puc. 2) oTpaskaeT
MpaKkTHIEeCKOe OTCYTCTBUE HeTell COOCTBEHHO IuTa-
THHOBOY cnenuanu3anyu. Bo Beex ciydasix npeobmna-
JaroluM siBasgeTcs namnaguil. OGIYHO OH JOMUHH-
pyeT Haji cymmon mimatuHouaoB Ru + Ir + Rh, cooTHO-
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Puc. 3. Juarpamma noppasfiesieHus He(PTSIHBIX MECTO-
POXJEHN HAa PYTEHUEBBIN, UPUAUEBDLIA U PONUEBLINA TH-
B

LICHUSIMU KOTOPbIX U ONPEAEIeTCS FeOXUMUYECKAst
crcTeMaTHKa He(TSHbIX MECTOPOXKAEHUH 1O MIaTh-
HOMeTaJbHOCTH (puc. 3). PyTeHuii-npugneBoe OTHO-
LIEHNE UrPaeT IJIaBHYIO KIAacCU(PUKAIMOHHYIO POIb.
Pasznuuarorcs upuauesblii, POMEXYTOYHBIA U pyTe-
HHUEBBI TUNBI HE(PTIHBIX MECTOPOXACHUN. MOKHO
BBIICTIUTH HE(PTU IPEUMYIIECTBEHHO UPUIUEBOI CIie-
[UATN3aliN, OTHOCAIIMECS K npeBHUM CHOUPCKON n
Bocrouno-EBponefickoil miatdopMaM; pyTEHUEBYIO
N pYTEHHI-PONUEBYIO, MECTOPOXKNECHHUS KOTOPBIX
[IPUYPOYEHBI K T€OJIOTMYECKUM pa3pe3aM MOJIObIX
T — Typanckoil u 3anagHo-Cubupckoit. ITpome-
KYTOYHOE, [0 CBOMM TF'€OXUMUUYECKAM XapaKTepPUC-
tukaM (Ir-Ru) nonoxeHnue 3aHUMAIOT CKOIJICHUS yT-
JeBogopofoB B mpepenax Tummano-Iledopckoir mpo-
BUHIIMY, B CTPOEHMU KOTOPOI Hapsily CO CKIIag4aThIM

Taommma 1. CpegHie cocTaBbl IO MPOBUHIMSAM CMOIIACTO-ac(haIbTEHOBBIX BEI[ECTB HE(QPTIHBIX MECTOPOXKICHUN

Ne I ITpoBuHIIN Ru Rh Ir Pt Pd Cr Ni Cu Ru/Ir
1 | Typanckas (5) 2.89 0.22 0.57 1.09 5.62 7.59 | 4250 | 955 | 5.07
2 | Ouenposcko-ITpunsrckas (7) | 1.15 0.21 0.36 1.08 4.25 7.99 17.23 6.46 | 3.19
3 |3anagno-Cubupckas (7) 0.68 0.69 0.27 0.53 2.55 9.57 | 40.50 | 20.24 | 2.50
4 | Caxanmuuckas (3) 0.30 0.10 0.12 0.52 0.92 597 | 2027 | 4.63 | 250
5 | Tumano-Ileuopckas (12) 1.11 0.44 1.08 1.41 2.53 11.94 | 186.40 | 28.98 1.03
6 |Jleno-Tynrycckas (5) 0.80 0.37 0.95 0.54 0.87 17.20 1453 | 1579 | 0.84
7 | 3onxackoro menbda (2) 0.61 1.30 0.75 1.43 5.51 836 | 18.99| 8.66 | 0.81
8 |Bouaro-Ypansckas (6) 1.05 1.20 6.44 0.49 2.34 11.40 82.95 | 30.65 0.16

ITpumeuanne. [TopsakoBbIi HOMEP 0603HAYAET MPOBUHINY O puc. 1 (B CKOOKAX — YNCIO HEPTAHBIX MecTOpOKeHu ). [LmaTnHOBBIE

meTauisl — B Mr/T; Cr, Ni u Cu — r/T.
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GallKaJIbCKUM OCHOBaHUEM NPUHUMAIOT yJacThe ApeB-
Hue (apxerickue) 6II0KU PyHJAMEHTa, pa3/ieIeHHbIe
pucdroseiMu 30HaMu. Hedu Ilpunsitcko-Iuenpos-
cKoro rpabeHa (aBiakoreHa) CyleCTBEHHO OTInYa-
FOTCSI 10 COOTHOUICHHIO NJIATHHOWAOB OT Hedreil
Bonro-YpanbCckoil TPpOBUHIMKA, YTO Cy[s IO BCEMY
00YCIIOBIIEHO Pa3INYUSIMUA B TEKTOHUYECKOM CTpOE-
HUM PETHOHOB (MOIIHOCTH 3€MHOM KOPbI, OCAJJOUHO-
ro 4yexja) U xapakrepe marmatusma. K Hambonee
KOHTPACTHBIM MO INIATHHOMETAJIBbHON Cllenann3a-
LM OTHOCSTCSL He(PTH 3amagHoil yactu TuxookeaH-
CKOTr'0 IIOfIBUXKHOTO II0sica C M03JHEIOPCKO-pPaHHEMeE-
JOBbIM (PYHAAMEHTOM U MOIIHBIM KaiHO30ICKUM
OCaJIOYHBIM YEXJIOM, CJIO0XXEHHBbIM TEPPUTCHHBIMH 1
BYJIKAHOT€HHO-TEPPUTeHHBIMU (DOpMaLUsIMUL.

PaccmoTpeHnHbIe MeTaIbl, HECMOTPSI Ha UX HU3KYIO
PacnpoOCTPaHEHHOCTD, SIBJISIFOTCS BUPTYAJIbHBIMH, OII-
PENeNSIOIIMMI TeOXUMHIUYecKe TUlbl Hedreir. B ka-
KOWI-TO Mepe OHM 0TOOpaXkaroT FEOXUMHUKO-MeTallJIore-
HUYECKYIO OCOOEHHOCTD IIaT(POPMEHHBIX TUNepOa3u-
TOB, XapaKTEPU3YIOLIKXCS CXOIHON METHO-HUKEIEBOM
najutagueHocHol cneqpanu3anuen [11]. Pemenue npo-
6J1eMbI MX B3aUMOOTHOIIIEHHNI BO3MOKHO JIUIIbL HA OC-
HOBE METPOJIOTUYECKOrO aHalu3a (POPMUPOBAHUS
MporuO0OB KOHTUHEHTAJIBHOW KOpPBI, C KOTOPBIMHU
CBsI3aHbI KaK HE(PTSIHbIE MECTOPOKICHHUS, TAK U IIPO-
SIBJICHUST OCHOBHOT'O—YJbTPAOCHOBHOI'O MarmaTus-
Ma.

Kak nokaszano B padore [1], kpynHble genpeccuu
BHYTPU KOHTHHEHTOB 00pa30BbIBAIUCE O€3 CyIIEeCT-
BEHHOTO pacTsiKeHust Kopbl. O hOpMUPOBAIUCH B
pe3yabTaTe ee MOrpyKeHus1 — MEIJIEHHOTO (JIeCTKU
METPOB 332 MWJIJIUOH JIET) WU OBICTPOro (KMIOMET-
PbI 32 MIJIIMOH JieT). K uiciny MeaneHHo norpyKas-
LIUXCS OTHOCUTCA Buiroiickas BIaguHa Ha 10r0-BOC-
Toke CrOHMpcKoi m1aThOpPMbI, MOIIIHOCTH OCaJIKOB B
koTopoil focturaet 14 kM. OHa popmupoBaachy Ha
MpOTsKeHNH Beero ¢anepo3os (500 MiH. JeT), npu-
4yeM “B paHHEM KeMOpUHU B HEH MUMEJIO MECTO OBICT-
poe MOrpyXEHHE HEOONBIION aMIUIMTYAbI, COIPO-
BOXKJJaBllleecs] HaKOIUIEHUEM 4YepHbIX ciaHues” [1].
B neBoHe 1 paHHEM KapOOHE B COCTaB OTIOXKEHUI BXO-
nunu 6a3anbThl, TAKXKE CBS3aHHbIE C OTKIIOHEHUEM OT
pekuMa MeIJIEHHOT 0 orpykenust. $opMupoBaHue fe-
NPECCUH COMPOBOXKAAIOCH BCTPEUHBIM BO3IbIMAHAEM
MAHTHIHOTO CyOCTpaTa, 4TO B COBOKYITHOCTH IIPUBEIIO
K COKpAIIEHUIO MOIIHOCTH KPUCTAIIIMYECKON KOPBI
NOfI IPOTMOOM TIOYTH BJIBOE.

B ornuume ot Bumroiickoit UepHOMOpcKkasi Bna-
IWHA TITyONHOM 10 14 KM 3amoTHeHa Me30-KaitHO301-
CKAMH, B OCHOBHOM TJTyOOKOBOIHBIMHU, OTIIOXKEHUSI-
MH, UYTO OTpaskaeT ee OBLICTpOe MOTPYKEHUE, COMpPSI-
SKEHHO€ C BCTPEYHBIM BO3[bIMAHHEM MaHTUIHOTO
cyOcTpaTa 6osee yeM Ha 20 KM, 3aMECTUBIIIETO HU-
SKHIOIO TIOJIOBHHY Ga3MTOBOTO CIIOSI KOPBI. B pe3yinb-
TaTe TOYTH MOJHOTO BLITECHEHHUSI TPAHUTHOTO CIIOS
0CaJl0OYHBIMU IOPOJIAMU U 3aMEIIIeHUST HUXKHET 10J10-
BHHBI 0Aa3MTOBOTO CJIOS TUNEepOa3uTaMu MOIITHOCTH
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KPUCTAININYECKON KOPbI 10, YepHOMOPCKOW BlIafn-
HoMt cokpaTuiiack ¢ 40 go 10-15 km [1].

B paccMoTpeHHBIX TpuMepax HarsHO BbIpaxKe-
Ha TJIaBHass OCOOCHHOCTb OOpa30BaHUS ENpPECCHil
KOHTUHEHTAIIBHOU KOpPBI, OOYCIIOBJICHHAS! COTpSI-
SKEHHOCTBIO TOTPYKEHHsI 3aIOJHSIONUX MPOTHOEI
OCaJIKOB, BBITECHSIONINX €€ TPAHUTHBIA CIIOW, CO
BCTPEUYHBIM BO3[bIMAaHUEM MAHTHUIHOTO CyOcTpara.
B atom mposiBisieTcst ¢BsI3b TpolieccoB (hOPMUPOBA-
HUS TPOTUOOB € Pa3BUTHEM TITyOMHHOTO MarMaTHU3Ma,
CO3JIafOIIEeTO BHEIPEHUSI MAHTAHBIX MarM B OCHOBa-
HUE KOPBI C OJJHOBPEMEHHBLIM BBIIICIAUNBAHAEM €€
TPaHUTHOTO CIIOSI BOCXOMSIIIMHA U3 THNEPOA3UTOBBIX
MarM TpaHCMarMaTH4ecKUMU (pIFOUaMH, arPECCUB-
HBIMH 10 OTHOLIECHHIO K cHanndecKum nopopam [10].
B pesynbraTe Kpucrammmueckas Kopa MOXET TOI-
HOCTBIO BBITECHSTHCS BHEIPSIOIIUMUCST MaHTHITHBI-
MU TUnep6a3uTaMu U OCaJJOYHBIMH TTOPOJIaMHU, Kak,
Hanpumep, BO BhaguHe rora Kacnwmiickoro mops, B
KOTOPO# MOIIHOCTb OCalOYHbIX OTJIOXKEHUHI JOCTH-
raet 24 xm [4].

MaHTuiiHBI MarMaTU3M, CONPSIKEHHbIA ¢ oOpa-
30BaHMEM ITIOBEPXHOCTHBIX JlelIpeccuil, IPOsIBIsETCS
HE TOJIbKO B YHUBEPCAJIbHOM BO3[bIMaHUU IO HUMU
MaHTHIHHOTO CyOCTpaTa, HO M B U3NHUSHUIX 0a3aib-
TOB, OTYACTHU BBITECHSAIOIIUX B HEKOTOPBIX BIIAJIMHAX
OCaJlOuHble IOPOAbl C IMEPEXOfOM K TpamloBbIM
¢popmanusM, a TaksKe BO BHEPEHUSIX Oa3uT-THUIEP-
0a3UTOBbIX UHTPY3UBOB, Pa3BUBAIOIIUXCS B leTIpec-
cHsiX OOJBIIEeH YacThIO C 3aMEIIeHUEM OCaJOYHBIX
nopop. Tak, HanpuMmep, B IledyeHrckoil KoabLeBOI
CTpYKType Ha KoJbCKOM MOJyOoCTpOBE BHEPUIIOCH
6osee 300 Ga3uT-runepOa3UTOBBIX MHTPY3UBOB, B
TOM 4YHUCJIEC C MEIJHO-HUKECJIEBLBIM IIJIaTHMHOMETAIIb-
HBIM CYyJIb(UIHBIM OPYIEHEHUEM, IPUYEM UCKITIOUH-
TEJHLHO B MAJIOMOUTHYIO (OKOJIO 1.5 KM) X/TaHOBCKYIO
CBUTY TEPPUTrEHHBIX [TOPOJ, pa3jeiIsOIYI0 HIKHUI
KOMIIJIEKC TOJIEUTOBBIX 6a3albTOB U BEPXHUI KOM-
IJIeKC CYOIeIOUHbIX 6a3anbToB. CelicMUYECKHU MO
IleueHrckoil CTpYKTypOil ycTaHaBIUBAETCs 4-KUIIO-
METPOBOE BO3[IbIMAaHNE MAaHTUIHOTO cyOcTpaTa [5].

OG6pucoBanHas crienuguka o6pa3oBaHNs BIAIUH
YHHBepcallbHa, CBOMCTBEHHA HE TOJIBKO Ipeobpa3o-
BAHMIO 3€MHOIl KOpbl. AHAJIOTrM4YHasi OCOOEHHOCTH
CTPOEHHS JieTpeccuil MpocaeKUBaeTcs U Ha APYIuX
mwianetax (Mapce, Mepkypun, JIyne, nnanete Mo —
cnytHuke lOnuTepa), OTIMYAOIIMXCS TNPUMUTHUB-
HBIM THUIIOM NEPBUYHON 3BKPUTOBOI KOphI. ba3anb-
TOBBIE JIEIPECCUH HA 3TOI KOpe CONMPSIKEHBI C BO3-
AbIMAaHUEM MaHTUIHOTO cyOcTpaTa, 00yCIOBICHHBIM
BHEJIpEHUEM YJIBTPAOCHOBHBIX MOPOf], (PUKCHUpYye-
MbIX aHOMAJIUSIMU CWJIbI TSKECTH — MackoHami [12].
CxopHble 2(p(PEeKTHl yCTaHABIMBAIOTCI W B 3EMHBIX
CTpPYKTypax, HanpuMmep B I [pukacnmiickoil BlaiuHe, re
“HaObIFOAlOTCS JIOKAJIbHBIE MOJIOKUTEIbHbIE aHOMa-
JIUM CWIbI TSKECTU OYEHb BBICOKOI MHTEHCUBHOCTH

[1].
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Puc. 4. Bospact u crpoenne TpannosbIx fienpeccuii (1 — Annanauckas, 2 — 3eneHoro Meica, 3 — Kapy, 4 — Ilapanckas, 5 —
Kaokosennp, 6 —JIaGpagopckasi, 7 — I'pennanackas, 8 — Bputo-Apkruueckas, 9 — Micnanpckasi) Ha acCUBHBIX KOHTHHEHTAb-
HBIX OKpanHax HeHTpanbaoi (1), toxxuoi (II) u ceseproit (II) AtmanTtuku (10 [7]). a — ToenTOBbIE 6a3aNbThHI; O — OCAJOUHbIE
MIOPOJIbI ¥ N30MpaTEIbHO BHEAPUBIIHECS B HUX 0a3UT-THNepOa3UTOBbIE NHTPY3UBBI; 8 — IIEJIOYHbIE TOPOABI.

Jlenpeccun ¢ MUPOKUM pa3BUTHEM B HUX 0a3aib-
TOBOTO ByJIKaHM3Ma (TpanmnoBble popManmu, puc. 4)
OoTpaXarT O0a3uT-runepOa3suToOBOE PpacLICIUICHNE
NEPBUYHBIX MAHTUHHBIX MarM € HOCTENYIOMINM W3-
MEHEHHEM BO3HUKAIOIUX 0a3aIbTOBBIX PACIUIaBOB I
BHEPEHUEM FI/IHep6a3I/ITOB B OCHOBAHHUE KOPHLI.

Pa3BuTne TpanmoBbIX opManuii HAYMHAETCS C
00pa30BaHUsl LIMPOKUX IUIOMIAfedl NUPOKIIACTUKA
(HUKHUX TY(OB), OOYCIOBIEHHBIX B3PbIBHBIM IIO-
CTYIJIEHUEM B (DOPMHUpPYIOLIUECS BIAJAWHBI BOABI U
yriieKUucnoThl. Takoi cocraB parouioB 00yCIOBIEH
MHTEHCUBHOU MHIpaledl U3 HUX BOJOPOXA € COOT-
BETCTBYIOUIUM TIOBBIIIEHNEM POJIA OKHMCIEHHBIX
kommnonenToB: H, + 3CO = H,0 + CO, + 2C. ITogo6-
HbIll (prIrOUfHBIN pexKuM coxpaHsieTcsl U B IIpolecce
¢popMupOBaHUsl HIXKHUAX TIOKPOBOB TOJIEUTOBBIX Oa-
3aJIbTOB, 332 KOTOPBIMH CJIElyeT AJUTENbHbIN Hepe-
PBIB B ByJIKaHHU3Me U 00pa30BaHUH OCAJOYHBIX OTIIO-
KeHuil. B penpeccusx ObICTPOTO MOTPYKEHHS B UX
COCTaB BXOAST OOOTAIllEHHBbIE YIVIEPOIOM YEpHbIE
cianupl (H, + CO = C + H,0). PynoHocHOCTb YepHBIX
CIIaHIIEB, CONPOBOXKAAEMBIX 30JOTHIM M IJIATHHO-
BbIM opyaeHeHueM (MypynTay B Y30ekucrane, Cy-
xoit Jlor B 3abaiikanbe), TOTYEPKUBAET CBSI3Db UX C
TTyOMHHBIM THNEepOa3uTOBbIM MarmaTu3mMoM. Oca-
[OYHbIE KOMIUIEKCHI TOPOJ KOHTHHEHTAIBHON KOPbI
pa3nensIoT HIKHIE (POpMalii TOJIEUTOBBIX Oa3aib-
TOB U BepxXHHUE (popMalnuy MEJOYHbIX nopofa. OHu
(pukcupyror, Takum 00pa3oM, YCTAHOBIICHUE PEXKU-
Ma, 3aTPYAHSIOLIETO Jlera3aluo MarMaTu4eckux o4da-
roB (moTepro GIrongaMi BOTOpoa). ATO peaan3yeTcs
BO3pacTaHueM (hIIOMAHOTO JIABJICHUSI, CTUMYJIHMPYIO-
LIEF0 MarMaTHYECKOE 3aMEIEHUE MaHTUIHOIO CyOCT-
paTa c pa3BUTHEM IIETOYHOrO YKJIOHA MarmaTus3ma.
1lleno4HON YKIIOH CAYKUT, TAKAM OOpa30M, UHIUKA-
TOPOM CTPYKTYPHOU! 3BOJIIOLUYU ACIPECCUH, TPETIST-
CTBYIOLIEH MUTpalliu BOAOPOJa UX (PIIOUJIOB U TEM
CaMbIM CIIOCOOCTBYIOLIEH YCHIIEHUIO UX BOTOPOIHOMN
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cocTaBistonein. Kpome Toro, menoyabie Marmsel ca-
MH 10 ce0¢e BBICTYNAIOT B POJIU CBOEOOPa3HbIX KOH-
LEHTPAaTOPOB KUCIOPOAA, U3 KOTOPBIX B IOCIEAYIO-
IIeM KPUCTAJIN3YIOTCSI MUHEPAJIbI C BHICOKOM CTe-
MIEHBIO OKMCIICHUS 3JIEMEHTOB (3TUPHUH, MAarHETUT U
ip.), a PUIbTPYIOIIMECs Yepe3 paciyiaBbl TpaHCMar-
MaTuueckue (PArOUbl COOTBETCTBEHHO OOEHSIOTCS
KHCJIOPOJCOAEPKAIMMYI COEIUHEHUSIMU IIPH BO3pac-
TalOLEd XMMUYECKON aKTUBHOCTH BOJOPOJA B HUX.
B pesynbTare Bo3HUKAET MapafgoKcaibHas coequguka
LIEJIOYHBIX MTOPOJ], BHIPAXKAOLIASCS B COYECTAHUM BbI-
COKOI CTENeH! OKUCJIEHUSI B HUX METAJIJIOB C BLICOKOM
BOCCTAHOBJIEHHOCTBIO UX BOIOPOJHBIX U YTIEBOIOPO-
HBIX (PITFO0B, 0OPa3yIOMIX MUKPOBKITIOUEHNS B MU-
Hepajax Ha MO3AHEMArMaTHYeCKON CTA UM Pa3BUTHUS
npotiecca [13]. B coBokynmHOCTH 5TO MPUBOAUT K pajul-
KaJhbHOMY W3MEHEHWIO peakuy TpaHcqopMarum
(pr1rOMHBIX KOMIIOHEHTOB C 00pa30BAHUEM BOJIbI U Y-
nesopoponos: 3H, + CO = CH, + H,0.

Illenoynsle pacmiaBbl, pa3BUBABIINECS B MAaHTHAU
B X0fie (POpPMUPOBaHUS ACHPECCHil OBICTPOrO IOrPY-
JKEHHsI KOHTUHEHTAIBHO! KOPBI, C OTHOX CTOPOHBI,
SIBJISIFOTCSI MHAMKATOPaMH CTPYKTYPHBIX ITpeoOpaso-
BaHWiA, GJIAarOMPUSITHLIX IS HedTeoOpa3oBaHUS, C
APYrof — UrparoT PoJib CBOEOOGPA3ZHOT0 KUCIOPOTHO-
ro ¢unpTpa AN TpaHCMarmMaTH4yecKux (hIIrOU0B,
UCXOISIIIUX U3 XXUAKOro 3eMHOro sapa [9]. IIpu npo-
XOKJIEHUH Yepe3 Hero Bo (hIIFouiax pafiukKalibHO BO3-
pacrano OTHOIIEHNE BOAOPOAa K KHCIOPOAHBIM CO-
E[AMHEHMSIM ¥ OHH TPHOOpETANIN CIOCOOHOCTH K (hOp-
MHPOBAaHMIO BOCCTAHOBIIEHHBIX He(pTeoOpa3yroux
CHCTeM, IPUBOJSIIUX K OOpa30BaHUIO MECTOPOXK/E-
HUI He(PTH ¥ ra3a, B TOM YHCIIE€ TUTAHTCKUX.

O6pucoBanHast Mofeidb (DOPMUPOBAHUS MECTO-
POXAEHUl onpefiesieT reOXUMUYECKYIO crelupuKy
Heq)TI/I, B CMOJII/ICTO—aCCpaJH)TCHOBLIX KOMIIOHECHTaXx
KOTOpOfI HaKaIllJInBArOTCA METAJJIbI FI/IHep6aSI/ITOBO-
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ro npouiisi, paCCMOTPEHHbIE BBIIIIE, B COUCTAaHUM C
METajJaMH{, CBONCTBEHHbIMU WLIEJIOYHBIM HOPOAaM
(JTaHTaHUMBI, CKAHAUN, YpaH, TOPUii, IUPKOHUH U JIp.).
Ha oGoraliieHHbIil UICTOYHUK 3apoXKaeHus hIFOUIOB,
yYacCTBYIOIINX B He(hTe0Opa30BaHNH, YKA3bIBAFOT KaK
[aHHbIE M0 MUKPO3ITEMEHTHOM Crieaan3anuy OuTy-
MUHO3HO# (pa3bl BKIFOUCHUHN, 3aKOHCEPBUPOBAHHBIX
B MEJIbYAHIINX TPEIMHKAX OOy (PYHTaAMEeHTa 1 Oca-
[NOYHOro 4Yexja He(Tera3oHOCHbIX NMPOBUHIUN [2],
TaK U pe3yJbTaThl U3yUYeHUs B HEPTSAX PaIUOTeHHBIX
n30TonoB B Sm—Nd- 1 Rb-Sr-cucremax [3].

Hedrerazonocable  CTpPyKTyphl — IPEICTABICHBI
CKJIag4aTbIMA MHMOI€OCHHKJIMHAILHBIMU  IIOSICAMU,
BIIAQIMHAMHA OKPAMHHBIX MOpPEH, TACCHBHBIX KOHTHHEH-
TaJIbHBIX OKpaWH ¥ MIaT¢gopM. MUOTeOCHHKIIMHATh-
HbIE CKIauaThle nosca [ 1] moppaspesnsirores Ha Teppu-
TeHHbIE W BYJIKAHOT€HHO-TEPPUTCHHBIE W OOPaMIISIOT-
Csl C OKEaHWYEeCKOW CTOPOHBI 3BIE€OCHHKIIMHATIHLHBIMA
(0pmOMUTOBBIMU) CKIIAAYATHIMKA TIOSICAMH C JYHWT-
rapruOypraToBbIMA XPOMUTOHOCHBIME WHTPY3WBaMU.
OTcyTcTBHE HE(PTEra30HOCHOCTH 3THX  BHEIIHUX
CKJIQYaThIX MOSICOB CBSI3bIBAETCS C JOMUHUPOBAHUEM
pu UX (pOPMUPOBAHNHT PEKUMA PACTSKEHUS, CIIOCO0-
CTBOBAaBIIIETO MUTPAlIA BOJOPOfia W3 BOCXOMSIIUX
(pTFOUTHBIX MOTOKOB, M COOTBETCTBEHHO HEPA3BUTOC-
TBHIO IIEIIOYHOTO YKIIOHA MarMaTu3Ma, KOTOPBIN Hapa-
CTaeT B MOCIENOBAaTEIILHOCTH CMEIIIEHNS IETTPECCHOH-
HBIX CTPYKTYpP B CTOPOHY KOHTHHEHTA. B aTOM Hampas-
JICHN BO3HHMKAeT HE(MTEra3oHOCHOCTh OCAOUHBIX
KOMIUTIEKCOB, YCHJIMBAETCS IIENOYHON YKIIOH Marma-
TU3Ma 1 (popMHUpYETCS METHO-HUKEIIEBO-TIATITaUEeHOC-
Hasl TeOXMMHUKO-METaJIOTCHUYECKasl CIeIaIn3alust
runep6a3uToB [11], uro commkaeT ee co cnenuukon
He(TSHBIX MECTOPOKAeHUIL. Pa3BuTne nenpeccuit Mo-
JKET 3aBepIIaThCs B30pOCcaMi KPUCTAITTIECKOTO (hyH-
ITaMeHTa IaT(OpM B BUJIE IEHTPAILHBIX KYIIOJIOB AITH
BaJI0OOpa3HbIX NPOTSKEHHBIX TMOMHSTHN, TPAaHUIbI
KOTOPBIX KOHTPOJUPYIOT pa3MelneHne HeTIHBIX
MECTOPOXKECHUA.

PaccmoTpeHHbIEe reoXnMudecKke KOppesiiy CBU-
[ETENbCTBYIOT B TOJb3y IPOUCXOKIAECHUS HEPTIHBIX
MECTOPOXK/CHUIT, 3aKOHOMEPHO BIUCHIBAIOLUXCS B 9H-
[OT€HHYIO aKTUBHOCTb 3€MIIH, CTUMYJIUPYEMYIO UM-
MyJbCaMy Jiera3aly ee (PIOMAHOTO KUAKOTO sfpa
[9]. HucKpeTHOCTH NPOSIBIIEHNS 3TOW aKTUBHOCTH B Ie-
OJIOTMYECKOH WMCTOPUM TPOCIEXKMUBAETCS MO TParIo-
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BbIM (popManmsaM (puc. 4), T€AHUKOBBIM IEPUOJAM,
OMOTHYECKMM KpHU3HCaM, NepHofaM AracTpopusma
u fip. O6pa3oBanue He(PTIHBIX MECTOPOXK/CHUI HE
SBJISIETCS] NCKIIFOYEHUEM B 3TOM OTHOLICHUH.

Taxkum o6Gpa3oM, (hOpMUPOBAHKE U FeOXUMHUYEC-
KHe 0COOEHHOCTH HedTeoOpa3yromux (haronugoB He-
IIOCPEICTBEHHO CBSA3aHBI CO CTPOEHHEM HedTeraso-
HOCHBIX NPOBUHIUI, BO3pacTOM UX (PYHAAMEHTOB,
MOIIIHOCTBIO KOHCOJIMANPOBAHHON KOPBI U OCai0y-
HOTO 4eXJja, TUIIOM U CTEIIeHbIO IIPOSBIICHUSI Marma-
THU3Ma, T.€. C XapaKTepOM reofluHaMI4eCKOro pa3Bu-
THS ¥ 3BOJIFOLUH TATOCHEPHI.
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