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OCOBEHHOCTHU OBPA3OBAHUSA CTPYKTYP
M 30HAJBHOT'O PACIIPEJIEJIEHUA PYTHON MUHEPAJIU3AITAN
HA MECTOPOXJIEHHUAX AKTIO3CKOI'O PYITHOI'O ITIOJIA

PJI. /Icenuypaesa, H.H. Mantokoea

AHHOomayus. PacnonoxeHHoe B CeBepHom TsaHb-LLlaHe AKTo3ckoe pyaHOe norne npeacTaBneHo MecTopoXxaeHuamm Ky-
nepnucan (P33-Th), AkTio3 (P33-Th-Pb), Kyteccan-I (P33-Th-Nb-Ta) u Kanecan (Be) n npuypoyeHo Kk BbiCTyny dyH-
AaMeHTa, CIIOXXEHHOro JOKEMOPUINCKUM KOMMNIIEKCOM MeTaMopdn4eckux Nopoy, (THENChl 1 KpucTannmyeckme craHupl).
OcHOBHOE OpyAeHeHMe NPUYPoYEHO K BbIXoAam rpaHoMpoBbIX LITOKOB, CEKYLLMX rpaHnTbl Kynepnncarickoro maccusa
(P,-T). MaBHbIMU PYIOHOCHLIMM CTPYKTYpaMu Hamboree n3yydeHHbIx MectopoxaeHuin AkTios u Kyteccan-I asnatorcs
OpekyneBble Tena, rpaHOUPOBbIE LUTOKU C AYroobpas3HO pacnonioXeHHbIMU 30HaMU U3MeEHeHHbIX nopoA. Mo atum
MECTOPOXAEHNSAM MOKa3aHbl 3aKOHOMEPHOCTY B pasMeLLLeHUN PasnnyHbIX TUMOB PyAHOW MUHepanv3auuv no BepTvka-
nm v natepanu. MpeanoxeH MexaHuam hOPMUPOBaHUS BMELLAIOLLIMX OpYyAEHEHNE TPEeLLMHHO-OpeKYneBbIX CTPYKTYP,
KOTOPbI OCHOBaH Ha BOITHOBOM MeXaHu3Mme nepenadum aHeprum.

Knrowessle crosa: 6peKqV|eBa9| pr6|<a; rpaHoUpbl; METACOMaTUTbI; 30HANBHOCTbL; pPedkue U peako3emerbHbIe are-
MEHTbI.

AKTY3 KEHMHJE KEHJIWH MUHEPAJIJAIIYYCYHYH TY3YJYILIYHYH
JKAHA AMMAKTBIK TAPAJIBIIIBIHBIH ©3TO4YOJIYKTOPY

PJ. /[cenuypaesa, H.H. Maniokosa

AnHomauyus. TyHayk TaHb-LUanpa xanrawkan Akty3 kenn Kynepnucan (P3-Th), Aktys (PO-Tx-16), Kyteccan-I (PO-
Tx-H6-Ta) xxaHa Kanecain (be) keHOepyu MeHeH GepunreH xaHa KeMoOpuiire YemMHKUM MeTaMophu3MAMK TekTepauH
KOMMIEKCMHEH (THelcTep XaHa KpUCTanm crnaHuTtapbl) Ty3ynreH dyHaaMeHTanabik Kbipka MeHeH YektenreH. Heruaru
MuHepangawyy Kynepnucan maccuBuHuH (P2-T) rpaHUTTEpUH kecyydy rpaHoump 3anacTapblHblH YbIrbilbl MEHEH Yek-
Tenert. OH Ken naungeHreH AkTy3 xaHa Kyteccain-I kenaepuHuH Galukel pyaanyy cTpykTypanapel 6onyn 6pekyunii Tyn-
Kynapbl, ©3repynreH TEKTepAMH Xaa CbiMan awrallkaH 3oHanapbl MEHEH rpaHodup Tasikyanapbl caHanat. byn ken-
Aep KeHAVH MUHepanaallyyCyHyH BepTuKangblK XaHa natepanplk ap kanaan TyprnepyH xanrawTelpyyaarbl Mbl3am
YeHeMAYYNYKTOPYH KepceTeT. HeprusiHbl 6epyyHYH TONMKYHOYY MeXaHU3MVHe HermagernreH xapaka-opekins CTpyKTy-
panapblH KapMooYy pyAanaluTbipyyHy Ty3Yy MEXaHu3Mu CyHyLuTanraH.

TyliyHOyy ce3dep: Gpekunsi TpyGacbl; rpaHoUprep; MeTacoMaTUTTEP; alMakTallTbipyy; Cerpek KaHa celpek
KesdeLLyyyy Kep aneMeHTTepu.

FEATURES OF THE FORMATION STRUCTURES AND ZONAL DISTRIBUTION
OF ORE MINERALIZATION IN THE DEPOSITS OF THE AKTYUZ ORE FIELD

R.D. Dzhenchuraeva, N.N. Malyukova

Abstract. The Aktyuz ore field is located in the Northern Tien-Shan and represented by the Kuperlisai (REE-Th),
Aktyuz (REE-Th-Pb), Kutessai-P (REE-Th-Nb-Ta) and Kalesai (Be) ore deposits. The Aktyuz ore field is confined in the
basement ledge, composed of the Precambrian complex of metamorphic rocks (gneisses and crystalline schists). The
main mineralization is located to the outcrops of granophyre stocks cutting the granites of the Kuperlisay massif (P,-T).
The main ore-bearing structures of the most studied Aktyuz and Kutessai-Il deposits are breccia bodies, granophyre
stocks with arc-shaped zones of altered rocks. Regularities in the distribution of various types of ore mineralization
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along the vertical and lateral lines are shown for these deposits. A mechanism for the formation of fractured breccia
structures containing mineralization is proposed based on the wave mechanism of energy transfer.

Keywords: breccia tube; granophyres; metasomatites; zonality; rare and rare earth elements.

BBenenne. AxTiO3CKO€ pyIHOE TOJIE 3aHUMAET CEBEPO-BOCTOUHYIO YacTh AKTIO3-boopauHckoro pymHo-
ro paiioHa (pucCyHOK 1) U IPUYpPOYEHO K BBHICTYNY (hyHIAMEHTa, CI0KEHHOTO JTOKeMOPUHUCKUM KOMILJIEKCOM
MeTamopduaeckux mopon (aktro3ckas — AR n kynepnucaiickas — PR cBuTBI). AKTIO3CKast CBUTa MPEICTaB-
JieHa THelcaMH, KPUCTAITMYECKUMHU ClaHlaMu, aM(puOoInTaMi, MpaMopaM# 00IIel MOIIHOCTBIO B Mpejie-
nax 2800-2900 M, Bo3pact ee onenuBaercs B 2780 mutH net [1]. Kymepnucaiickas cButa oOHakaeTcs Ha
KPBUIbSIX aHTUKIIMHAIBHON ckiaaku, umeeT C-B npocTupaHue ¢ KpyThIM MaJieHUEM U MpecTaBieHa aMpu-
0O0JIOBBEIMHU CJIAHIIAMM M ClIaHIEeBaTbIMKU MeTabasurtamu. OOmmas MOIHOCTE CBUTHI cocTasisieT 3900 M, BO3-
pact — 2,5 mupp net [1].

[Topoxbr paMbl HHTPYIUPOBAHBI Pa3HOBO3PACTHBEIMU MHTPY3UBHBIMHA 00Pa30BaHUSMHU; OT HEOIIPOTEPO-
30MCKUX Ma(QUTOB U YIbTpaMapUTOB 0 MEPMO-TPHUACOBBIX LIEIOYHBIX U CYOLIENOYHBIX UHTPY3H. OCHOB-
HOE OpYICHEHHE NMPUYPOUICHO K BHIXOAAaM I'PAaHO(PHUPOBHIX ITOKOB, CEKYIINX KyIola-BEICTYIB Kynepmucaii-
CKOW MHTPY3UH TPEIIMHHOTO THIA CyOIIeIOYHbIX JEHKOKPAaTOBbIX TPAaHUTOB (pUCYHKH 2, 3). MaccuB norpy-
’KAETCSI B CEBEPO-BOCTOYHOM HAIIPABIICHUH IO TONILY IPEBHUX MeTaMOp(UIEeCKUX opo. MecTopoKIeHuUS
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Pucynok 1 — I'eonmornyeckas kapra Axtiozckoro pyaHoro mois. (Cocrasuim: B.®@. Kum u np., 2001 1.):
1 — yeTBEepTHUHbIE U COBPEMEHHBIE OTIIOXKEHHUS; 2 — KBapLeBble NOPGUPH! U UX Ty(sl cpeanero naueosos (Pz);
3 — MeramopdUUeCKHe CIAHIIBI 1 aM(PUOOIUTHI KyIEpINCaiCKOM CBUTHI IPOTEPO30si; 4 — THEHMCHI aKTIO3CKOM CBHUTHI

apxest; 5 — rpaHo¢upsl; 6 — cyOLIETI0UHbIE JIEHKOKPATOBbIE IPAaHUTHI KyNIEPINCAiCKOr0 MAacCUBa; 7 — CHEHUTHI;
8 — IMOPUTHI ¥ KBAPIIEBbIC AUOPUTHI; 9 — TPAHOMOPUTHI M IpaHuThL; 10 — aMPuOOIUTHI 1 Ta0OPO-aMPUOOIUTHI;
11 — merarab6po u meraradbopo-nuabasbl; 12 — KBapLeBble Tela MOCTPYAHbIE; 13 — TEKTOHHYECKUE HapyILCHNUS,
14 — munams paspesa. Mecropoxaenus: | — Kyreccaii-I; I — Kyreccaii-11; 111 — Kyreccait-111; IV — Kynepnucai;

V —Kanecaii; VI — Aktio3; VII — Kumenckast 30Ha Munepanuzanuu. Pasnomsl: A — 3anagHo-Kynepnucaiickuii;

B — Bocrouno-Kynepmucatickuit; C — Kyreccatickuii; D — Hononcaiickwuit, E — AHmKuarniicknit;
G —AxTio3-Kapabarnakckuii; L — Pynnsiit; K — KBapuessiit; M — FOxnblii; N — CHEeHUTOBBIN

156 Becmuux KPCY. 2022. Tom 22. No 12



PJI. [oicenyypaesa, H.H. Mantokosa

Aktiuz

Pucynok 2 — CTpykTypa pa3MelieHUs] MECTOPOXKICHUH B AKTIO3CKOM PYIHOM I0JIC U PYJTOHOCHBIX TPAaHO(DHUPOB,
cexyuux Kynepiucaiickyto TpelnHHYO HHTPY3HUIO

/ p-nue Anoxcurea

KH4HKeMHHCKHIT MacCHB
ANACKHTOBBIX rpaHu'ros HCPMH

KoHTypb! pe/iko3eMelIbHOro
Opy/eHeHns

KoHTypbl peikoMeTalbHOro
OpYACHEHHS
-

Ocesbie juHun rpedHeii
AIACKHTOBBIX TPAHHTOB,
HE BBIXOJIAIIMX HA MIOBEPXHOCTH

G JIMHIK Pa3pBIBHBIX HAPYIICHH

Pucynok 3 — Cxema pasmelieHus OpyJIeHEHUS B AKTIO3CKOM PY/IHOM I10J1e
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MIPUYPOUEHBI K TPAHOPHUPOBBIM MITOKAM H PYIHO-IKCTIO3UBHBIM TPYOUYaThIM COOPYKEHHUSIM, C(OPMHPOBAH-
HBIX B IPUIIOBEPXHOCTHBIX YCIOBUSIX.

Mecmopocoenue Axmioz (P32-Th-Pb) nipeacTaBieHO KOMIICKCHBIME pylIaMy (B OCHOBHOM 3TO IOJIH-
MeTaJlJIbl C cepedpoM, MHIUEM U KaJMHEM, PeIKHe 3eMJIM, 0JIOBO, MOJIMOJIEH, TOPUH, YpaH U JAp.), KOTOpbIe
COBMEIICHBI B KOHTYpE PYIHOTO MITOKA.

[Tnomane AxTrO3cKON aHTUKIMHAIU BBITAHYTa B C-B Hanpasnenun u norpyxaercs k F0-3. CBomosas
9acTh CIIOKEHA TIOPOJIaMU aKTIO3CKOM CBUTHI, & KPUTbS — 3€EHBIMH aM(pHOOTIOBBIMY CIaHIIAMH KyIlepIrcai-
ckoit cBUThL. C mOrpy’KeHHEM OCH HIMpHUHA cBoja cyxkaeTcs oT 450 1o 20 M. KpbUibsi aHTHKIIMHAIN TaJal0T
kpyTo Ha F0-B u C-3 mox ymamu 50-60° no 70—80°. KOxHbIe KpBUIbs 00BIYHO Ooee mosorue. OceBast mio-
CKOCTh aHTHUKIIMHAJIM HakJIoHeHa K C-3.

Ha tutomaam pygHOTO TONS MIMPOKO MPOSBHIINCH TEJNa SPYNTHUBHBIX OpPEKYMH, KOTOpPBIC CBS3BIBAFOT-
Cs C BHEIPEHUEM ILEJIOYHBIX JIEHKOKPATOBbIX IpanuToB (P,-T), 1 mrokoB rpanodupos, rpaHuT-nopHhupos,
aIUIMTOB, allb,OMTUTOB. B Miane TpyOuarkie Tena UMEIOT W30METPUYHYIO WIIH 3JUIMIICOBUIHYIO GOpPMY H Xa-
PaKTepU3yI0TCs pa3IMyHO OPUEHTUPOBAHHOM CJIaHIIEBATOCTHIO BHYTPH OJ0KOB. J[MMHHAS OCh FOPHU30HTAJIb-
HOro ceyeHus TpyOku (pasmepsl oT 70—80 mo 190 m) opuenTHpoBana B C-B HampaBieHuu, U MOYTH COBIIA-
JIAeT CO CIIaHIICBAaTOCTHIO BMEIIAIOIIUX aM(pHOOIOBBIX CIaHIEB U rHelicoB. [lanenne TpyOUaTsIx Te KpyToe
(o 85°), KoTOpBIE MPOCIEKEHBI HAa TTYOHHY 10 500 M.

[o cTpykType MecTopokaeHUEe AKTIO3 MPEACTABISET COOO0H CIIEION IpaHO(pHPOBEIA «IITOK», IO MOP-
(booruy 0TBEYAIOIINIT STMOJIUTY, JTOKAIN30BAaHHBIN B aM(HOOIOBBIX CIIAHIIAX CEBEPHOTO KPbIIa AKTIO3CKOH
AQHTUKJIMHAINA U CONPOBOXKIAEMBIH CIIaHLEBBIMUA OpeKYHsIMU (PUCYHOK 4). B mpHIIoBepXHOCTHOH YacTu rpa-
HO(MUPBI 00pa3yIOT HECKOIBKO Pa300IIEHHBIX IMH30BUAHBIX TEJ, PAa3ACAEHHBIX CIAHIIEBEIMU OPEKIMIMH, 3a-
HUMasi CYMMapHYIO TUiomaas nopsiaka 150 M2, Ha Gostee miyOOKHMX OpH30HTaX IUIOMIAAb TPaHO(HPOBOTO
TeJa Pe3K0 YBEIMYIMUBACTCs M 3aHuMaeT Oomee 9450 Mm%, ipu obmieit aiune 135 M u cpeaneii mourHocTH 70 M.
Ha HWXHHX TOPH30HTaX IUIOLIAb IPaHO(HUPOB pe3ko cokparmaercs (10 500 M%) u 37ech JOMHUHUPYIOLIEE
3Ha4YeHUE MPUOOPETAIOT B OCHOBHOM POTOBUKH M CJIAaHIIEBBIE OpeKYrH (PUCYHOK S5) ¢ obmomkamu ot 1,0 cm
710 3,0 M U ¢ pa3nTUYHOM OpUEHTUPOBKOH ciaHueBaTOCTH. OOJIOMKH CIIaHIEB CLIEMEHTHPOBAHBI IpaHO(GUPOM,
MOJIEBBIM IIITIATOM, AITHJI0T-CKAPHOBBIM MaTEPHAIIOM.

B camux mrokax rpaHo(pUpOB pyaHAS MUHEpaIU3alHs pa3MeleHa 30HANBHO [2, 3, 4]. B BepxHelt yactu
HaOJIIOAIOTCS HEMPAaBIIIBHOHN (pOpMBI Tella OKBapIIOBAHHBIX CYNb(UACOACPKAIIUX Topo. Himke pacmonoxe-
HBI KBapII-OpPTOKIIAa3-0MOTHT-XJIOPUTOBEIC, KBAPII-XJIOPUTOBBIC, KBaPI-CEPUIIUTOBEIC METACOMATHTHI, Tpeii3e-
HBI, AILOUTUTHI C PEAKOMETATIBHON MUHEPATH3aIHCH.

B mpenenax OpekunpoBaHHON MOJIOCTH, KaKk HanOoJiee MPOHUIIAEMOM CTPYKTYPbI, IPOsBIIINCH Hanboee
WHTCHCHUBHBIC MPOIECCHl THAPOTEPMAIBHOTO U3MeHEeHUs . DopMHUpOBaHUe PYJHOH MUHEpaIM3aIMU TPOUC-
XOJIMJIO MHOTOCTaJAMHHO. BUOTUTOBBIE POrOBUKHU B BUI€ OPEKUMIA pacIpOCTPAaHEHbI TOJIBKO Ha TIyOOKHUX Io-
pHU30HTaX B BUCSYEM OOKY «PymaHOTO mToKay. Meskue 00J10MKH pOTOBHKOB IIEMEHTHPYIOTCS KBapIleM, IoJie-
BBIM IIIIIATOM ¥ IpaHopupoM. B poroBukax orMeuaercst IpoMBIIIIEHHOE conepxkanue Pb, Zn, Sn u Mo, mpo-
SIBIICHA MUHEpaIN3allks B BUJIE BKPAIUIEHHOCTH, THE3/T M MOJOCYATHIX MPOKUIIKOBBIX 00pa30BaHUMN PYIHBIX
MuHepanoB. [ paHoGUpE! B BUCsSIeM OOKY B IIpenesiaX OpeKIHPOBAaHHOW ITOJIOCTH MTOJBEPIITUCH HHTCHCUBHBIM
WM3MEHEHHSM: OKBAPIICBAHHUIO, CEPHUIIMTU3AIUM, XJOPUTHU3AIUU U (OPMHUPOBAHUIO PYIHOW MHHEpalu3a-
mud. B meHTpanbHON 9acTH IITOKa PO30BbIC IPAaHO(GHPHI MPEACTABICHB OPTOKIA3UTAMH, KBAPI[-CEPUIIHT-
XJIOPUTOBBIMHA METACOMATUTAMH, & B alTMKAIBHBIX YaCTSIX M BUCSYEM OOKY IITOKA, TIOSBISIFOTCS CYIIIECTBEHHO
KBaplieBble 00pa30BaHUs.

B oproxmasutax pasBuTa peaKo3eMelbHas, TOpHeBas M yOoras MONMMeETaUTHUecKass MUHEPATH3aLus
(Pb — 0,3-0,7 %). KBapu-cepruuT-XJIOPUTOBBIE METACOMATUTHI, KPOME PEIKHX 3€MENb M TOPHS, XapakTe-
PU3YIOTCS TIPUCYTCTBUEM TIPOMBIIIICHHOW IMOIUMETAIUIMYECKON MHUHEpaIn3alnuu (colepKaHue CBHHIA
0,8-2,0 %). CymiecTBeHHO KBapLEeBble METACOMATHTHI IIPeICTaBlIeHbl O0raTbiMU KoMILIeKkcHbIMH (Pb, Zn, Sn,
XTR, Th, Mo) IpOMBIIIJICHHBIMH PyIaMH.
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i miaH ropu3oHTa 2514 M MeCTOpOKACHUS AKTIO3.

PucyHnok 4 — T'eonornyecku
(Cocrapurenu: H.H. Mamokosa, B.®. Kum. 2007 r): 1 —

; 2 — 3eneHbie aM(UOOJIOBBIC CITAHIIBI;

3 — OpeK4nH, CLIEMEHTHPOBAHHbIE TPaHO(MUPOM; 4 — PO30BBIC TPAaHOMUPHI; 5 — KBAPI-CEPLUTOBBIC METACOMATUTBL;

raparHencsl

6 — KBapII-CEPLUUT-XJIOPUTOBBIE METACOMATUTBI; 7 — Py/bl TUIIA BTOPUYHBIX KBAPLIUTOB,;

8 — 1raba30BbIe U TMOPUTOBBIC MOPPHUPHUTHI; 9 — Cynb()UIHO-KBAPIIEBBIC KHITbI
10 — anmuToBbIe IPOXKMWIKK; 11 — TEKTOHWYECKHE HAapYyIIeHUs; 12 — KOHTYPbI IPOMBIIUIEHHBIX MOJTMMETAIUTMYECKIX

CJIETKa XJIOPUTU3UPOBAHHBIC,

]

KU, 13- KOHTYPBI IIPOMBIIIJICHHBIX PEAKO3EMCIBHO-TIOJIUMCTAIINIMICCKUX PYI;

15 — KOHTYpBI TOPUEBO-ITUPKOHUEBBIX DY/

14 — KOHTYpBI IPOMBIIUIEHHBIX PEAKO3EMEbHBIX PYIL;
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Pucynok 5 — I'eonoruueckuii mian ropuzonTa 2314 M MecTOpoxkeHUs AKTIO3.
(CocraBunu: H.H. Mantokoa, B.®. Kum, 2007 1.): 1 — 3eneHbie aM(pOOHUIOBBIC CIIAHIIBI;
2 — OpeKuMpoBaHHbIE 3eseHble aM()OOHIOBBIE CIIaHIIbL; 3 — OMOTUTOBBIE POrOBUKY; 4 — PO30BBIE IPAHO(UPEL;
5—6 — nnaba30BbIC U JUOPUTOBBIC TOPPHUPHUTHI; 7 — TEKTOHHUECKUE HAPYIICHHS

ONIUNCOBUAHBIA B FTOPU3OHTAIBHBIX CEUCHUSX PYAHBII MITOK C PEIKO3EMETbHBIM OPYACHEHUEM BBITS-
HYT B CEBEPO-BOCTOUYHOM HAlpaBiIcHUU. [ TyOWHa IPOMBIIICHHOTO PEIKO3EMEIBHOTO OpYACHEHHUS IIPOCIIe-
skuBaeTcst Ha 320 m. Takue snementsl, kak Pb, Sn, Th, Mo 00pa3yioT pa3inudHble MPOMBIIUICHHBIE KOHTYPHI,
HEPEIKO COBMEILEHHBIE IPYT C IPYTOM, U B LIEJIOM BIMCHIBAIOTCS B PEIKO3EMENbHBIN KOHTYP.

Kpome ormedenHoro Bbime «PyqHOro mToka», Ha MECTOPOXKAECHHU 0 MOP(OTIOTUH BBIICISIOTCS €Ile
U pyIHBIC SKWIBL, CIIENbIE PyIHBIE JINH3BI, OpEKINPOBAHHBIC TeJIa HENPABIIBFHON (GOPMBI U JIMHEWHBIH IITOK-
Bepk. OHU OTIMYAIOTCS BeChMa Oorato Cynb(UAHON MUHepaau3alueld ¢ 0orarbiMu KOMIUIEKCHBIMU (Sn, Pb,
Zn, XTR, Th) pynamu.

Panee aBropamu [4, 5], ucxons u3 xapakrepa MpOSIBICHUS METACOMATHYECKUX MPOLECCOB, 0COOCHHO-
CTel BHYTPEHHErO CTPOEHHUS PYIHOIO Teja, PACHpeleseHUs] Pa3HOTUIIHOTO IMPOMBIILIJIEHHOTO OPYIEHEHUS
B OpPEKYMPOBAHHOI MOJOCTH, OBUIH BBIICTICHBI M OMUCaHbl (hpormanvuas (2550-2590 M), npugponmanvuas
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(2474-2550 m), npomescymounas (2393-2474 m) u morrogas (22132393 m) 30Hb1. Kaxkaplit ypoBeHb Xapax-
TEpU3yeTCs ONpeeICHHbIM TUIIOM PYAHON MUHepanu3auuu: (1) keapy-cyro@uonas 6 opodieHblX ClaHyax;
(2) pedxkomemanvHas 6 CepblX USMEHEHHbIX eparoupax, (3) peoxkozemenvHAs 8 OPEKYUPOBAHHBIX 3€/LEHbIX
amghubonosLIX CLAHYAX U OUOMUMOBLIX POCOGUKAX.

Pyna B am(puOOIOBBIX CAaHIAX XapaKTepHa JJIsI BEPXHUX TOPH30HTOB MECTOPOXKICHHS U B 00mieM Oa-
JIaHCe 3amacoB cocTaBisieT 5—7 %, B rpaHopupax MIUPOKO PACIIPOCTPAHEHA U MPOCIEKUBAETCS HA BCEX TOPHU-
30HTaxX MecTopoxaeHHs. Ha ropusonte 2514 M B rpaHorpoBOM IITOKE MBI ©IMeEM Hanbojee 00oraneHHbIe
y4acTKH. BBICOKME KOHIIEHTPAIMU TOPUEBOTO U PEIKO3EMEIBHOTO OpYyICHEeHUs B rpaHodupax B obmieM Oa-
JIaHCE 3a1acoB, pynaa coctasisteT 45—50 %. B OHOTHTOBBIX POTOBHKAX PyAHAS COCTABIISIONIAS MOSBISIETCS Ha
ropuzoHTe 2500 M U ¢ yOMHOH yBEIMUMBAIOTCS, TOCTUTasi MAKCUMyMa Ha Topu3onTe 2354 M. B otnnuue ot
MOJTMMETAJUINIECKOTO OPY/ACHEHHUS B CIIAHIAX, B OMOTUTOBBIX POTOBHKAX HAONIONAIOTCS MHOTOKOMITOHEHT-
HOE MIPOMBILIIEHHOE OpyJAeHEeHUe (CBUHEL, LMHK, OJIOBO, MeJlb, TOPUH, PelIKUe 3eMJIM U MOJIMOIEH).

C ropuzonTa 2431 M Ha TIIyOMHY pyAHBIC Tella C MPOMBIIIICHHBIM COJCP)KAaHUEM CBHHIIA TEPSIOT INTO-
Ko0Opa3Hyr (opMmy 3ajeraHus: rpaHo(GUPOBBIC Tella MPUOOPETAIOT BBHITSIHYTHIE B CEBEPO-BOCTOYHOM Ha-
MIPaBJICHUH JINH30BUAHBIC (POPMBI, C TIOCTENICHHBIM YMEHBIICHHEM Pa3MepoB IITOKOB IpaHopupoB. OmxHAKO
B TOM HallpaBlIeHUH MPOUCXOIUT yBEIMUEHUH pa3Mepa OpeKUMPOBAHHBIX U IPOOIEHBIX 3eIeHbIX aM(uOoI1o-
BBIX CJIAHIEB M OMOTUTOBBIX POTOBUKOB C PEAKO3EMENIbHOM U MOJIMOJICHOBOI MUHEpau3aluen (pUCyHOK 5).

C nryOMHOH comepKaHue CBHHIIA, IIMHKA U Meau nanaet. OCOOCHHO PEe3KO YMEHBINACTCS CONCPIKAHUES
cBuHIA. OTHOIICHNE CBUHIA K IIMHKY Ha BEPXHUX TOPH30HTAX COCTABISUIO B CpelHeM 2:1, a HAa TOPU3OHTE
KanmuTaJlbHOW WTONBHU (2354 M) 3T0 oTHOMIEHHE cocTaBmio 1:1. C nryOuHOK Gorarslie MoJMMeTalInyecKue
Pyas! cTaHOBATCS OeHBIMU. OHAKO Cofep KaHUe OJI0Ba C TIIyOMHON CTa0MIBHO COXPAHSIETCS U TECHO CBsI3a-
HO C HAJIMYMEM METacOMaTHUYeCKH M3MEHEHHbIX TPaHO(UPOB.

UYro KacaeTcs peaKo3eMeIbHON MUHEPANIN3aIlii, TO ¢ IITyOMHOH pa3Mepsl pYIHBIX TEJ PE3KO PacIInps-
t0Tcs. OCHOBHBIMH JIOKAJTH3aTOPAMU ITHX PYII SIBISIFOTCSL OPEKIHU OMOTHTOBBIX POTOBUKOB H 3€JICHBIX aM(H-
OOJIOBBIX CIIAHIIEB C AIJTUTOBBIM U TPAHO(MHPOBEIM [IEMEHTOM.

Pyzpl ipeAcTaBisiFOT KOMITJIEKC MPOMBIIUICHHBIX KOMITIOHEHTOB: Pb, Zn, Th, P33, Mo, Sn, Ag, In, Cd
u Be. Ha BepxHux ropusonrax (2514 m) conepxanust Pb — 9,4-16,17 %, Zn —4,0-14,0 %, Cu — 0,92 %, Sn —
0,5 %, Th — 0,1 % Hanbomnee BHICOKHE M TIOCTEIICHHO CHIDKaIOTCs 10 ropuszonTa 2280 M. llepuesas rpynmna
(92,32 %) npeobnanaeT Ha UTTpUEBoit (9,68 %) oT cymmbl penkux 3emenb. CpenHee conepkanue L TR 1o
MecTopoxeHnto — 0,58 %. [TomyTHRIMU IPOMBIIICHHBIME KOMITOHEHTaMU siBisitotTes: Ag, In, Cd, u U.

Mecmopooicoenue Kymeccau-1I (P39-Th-Nb-Ta) pactionoXeHO B IIEHTPAILHOW YaCTH AKTIO3CKOTO PY/-
Horo nojs (pucyHku 1-3). B CTpyKTypHOM OTHOLIEHHM OHO MPUYPOYEHO K TPyOUaThIM TejlaM OpeKuupo-
BaHHBIX TOPOJ, Pa3MEIICHHBIX B TONIIE MPOTEPO30UCKUX 3€TEHBIX aM(UOOTIOBBIX CIAHIIEB KYIICPINCAHCKON
CBUTBI, BOJIM3H UX KOHTAKTA C IPOTEPO30HCKUMH rHeicaMy aKTIO3CKOW CBUTHL. ' HEWCHI U CIIaHIbl TPOPBAHBI
MTOKOOOPA3HBIMH TEIAMHU TPAaHO(UPOB M KWIBHBIMUA TOPOJAAMHU — OPTOKJIA3UTaMHM, aJIbOMTUTAMH, arluInTa-
MU, aHJE3UTOBBIMU U 1Maba30BbIMU NOpGUpUTaMH. [ MApOTEpMAIbHO U3MEHEHHbIE MTOPOJIbl TPEACTABICHBI
KBapI-CEPUIIMTOBBIMH, KBAPII-XJIOPUT-CEPUIIUTOBBIMU U KBapPII-XJIOPUTOBBIMH METACOMATHTAMH, OKBapIlO-
BaHHBIMU TIOPOIAMHU THIIa BTOPUYHBIX KBAPLUTOB M KOHTAKTOBBIMH aM(HOOI-NUPOKCEHOBBIMU U OpY/EHE-
JIBIMH OMOTHT-XJIOPUTOBEIMU POTOBHUKAMH M T. 1. Bce OHUM pacmonoskeHsl B pesienax OpeKIHeBhIX TPYOOK.

Ha mecropoxxaenun BbisiBIeHO aBe TpyOku. Hanbomnee kpynHas o cBOMM HapameTpam — INPUIIOBEPX-
HoctHas LleHTpanbHast SBASETCS OCHOBHBIM KOHIIEHTPATOPOM PEIKO3EMENBHOTo opyaeHeHus. Crenas Tpyo-
ka CeBepHas uMeeT MeHblune pasMepbl. C rryOuHoi, coxpanss kpyToe nagenue 1o 70—75°, pazmepsl o0enx
TpyOoK yBenuunBarorcs. [lo manuasiM Oypenust o6e TpyOKH Ha IIyOWHE COCTUHSIOTCS B €ANHOE KPYITHOE Te-
no. Ha BepxHux ropusonrax pasmep LlenTpanbHoii TpyOku coctaBisitoT 90%40 M, a Ha ropuszonTte 2353 M oHa
nocruraet 300%200 M. LlenTpanbHas 9acTh 3THX TEN CIOKEHA C1ab0 M3MEHCHHBIMU TPaHO(pHUPaMH, KOTO-
pble OKaWMIISIOTCS KOJIbIIEOOpa3HbIMU 30HAMHU KBapLl-CEPULIUTOBBIX, KBAPL-XJIOPUT-CEPULIMTOBBIX U KBapLl-
XJIOPUTOBBIX TIOpo [6].
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Pucynok 6 — Cxema pacnonokeHus peaKo3eMeIbHOM MUHepalu3ay Ha ropu3onte 2353 m
mectopoxkaenus Kyreccaii I1. (Cocrasurenu: H.H. Mantokoa, B.®. Kum, 2004 1.): 1 — raelicsr;

2 — 3eneHble aM()OOHIOBBIE CITaHIIbL;, 3 — OpeKunpoBaHHbIe aM(OOHIOBBIE CIIAHIBL; 4 — THaba30Bble MOPHUPHUTEI;
5 — anne3uToBbIC MOPHUPHTHI; 6 — TOrPaHOPUPOBBII KBapIL; 7 — rPaHOPUPEL; 8 — KBaPI-CEPLIMTOBBIA METaCOMATHT;
9 — KBapI-XJIOPUT-CEPIUTOBBII MeTacoMaTuT; 10 — KBapI-XJIOPUTOBBII MeTacoMaTuT; 11 — BTOpUUHBIN KBapIl;
12 — KBapL-110JI€BOLINATOBBIH METACOMATHT 110 I'Helicy; 13 — OUOTHT-XJIOPUTOBBIE U OMOTHTOBBIC POTOBUKY;

14 — KOHTAaKTOBbBIE POTOBHUKH; 15 — 371eMeHTHI 3ajieranus; 16 — TeKTOHN4YeCKHe HapyIIeHus;

17 — npocieKeHHbIC KOHTAKThI OPO; 18 — MHTEPIOIMPOBAaHHBIC KOHTAKTHI OPOA; 19 — yyacTku ¢ conepkaHneM
KapOOHATOB M (GTOP-KapOOHATOB peAKUX 3eMenb Ooree 1%; 20 — yuacTku ¢ cogepikaHneM KapOOHATOB
u (prop-kapOonaroB penkux 3emens 6omnee 0,01 1o 0,1%; 21 — yuactku ¢ cogepskaHueM KapOOHATOB
u rop-kapdonaros pexkux 3emens 6omaee 0,01 1o 0,01 %
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Bucsune 60ka MITOKOB MPEJCTABICHBI OKBAPIIOBAHHBIMH TTOPOJIaMHU THIIA BTOPUYHBIX KBApPIIUTOB, KO-
TOpBIE Ha BEPXHUX TOPU30HTAX COCTABIAIOT okoiio 40—45 % oObema nopoa. Mecramu HaOJIOAAIOTCS JIMH-
30BHJIHBIC 000CO0ICHIS MOHOMHHEPAILHOTO KBapla (MMEHyeMbIe KaK CHIICKCHTHI). TpyOuaroe OpexuneBoe
TEIIO0 TIPUYPOUCHO K Hanbolee 0cIablIeHHBIM YYacTKaM IOpof — K y3iy nepecedenus: C-B pazinomoB ¢ mm-
porubimu u C-3. [6, 7, 8].

XapakTepHasi IPUYPOUEHHOCTb OPYIACHEHHUS K OCIa0JIEHHBIM KOJBLEBBIM U IMOIYKOJIbLEBBIM CTPYKTY-
paM BBISBISET ONPECICHHYIO 30HANBHOCTE: B IICHTPAJIBHON YacTH TPYOKH pacrojiaractcsi B OCHOBHOM Zf,
Th u Ta-Nb, a B nepuepruvecknx 9acTsax — peaKo3eMelbHas MHHepann3anus [6—8].

[NommumeTtamnaeckas MUHEpaIu3anus, 00pa3oBaBIIascs B HaHOOIee MO3IHIE CTAIUN PYIOOTIOXKCHHUS,
pa3MemIaeTcs B alMKalIbHBIX YAcTSIX U BHCSYEM OOKYy OpeKdreBOd TPYOKH BIOJIb JIMHEWHBIX OCIAO0ICHHBIX
ctpykTyp C-B mpoctupanus. [locTpymaHas, KBapi-KalblIUTOBAsS U KBapII-(IIFOOPUTOBAsS MHUHEPATU3AIHUS Ha-
OmtoaeTcs B BUJIE BBIIOIHEHUH OTKPBITHIX JTMHEHHBIX Tpewud C-3 u C-B npoctupanus.

B 3enensix aM(puOOIOBBIX CIAHIAX, IO MEPE MPUOMIKEHUS K PYAHBIM TellaM, 3HAYUTEIBHO YBEJINYH-
BAIOTCS CEPULIUTHU3ALNA, XJIOPUTU3ALMA, OMOTUTHU3ALUS, OKBaplieBaHue, (IoopuTH3alMs, KapOOHATU3ALMS
Y dnuI0TH3aNus. BOIM3KM KOHTAKTOB C PYJHBIMHU TEJIaMH B HUX BCTPEYAIOTCS SAMHUYHBIC 3€pHA UTTPOOACT-
HE3UTa, UPTOIHUTA, PePPUTOPUTA, KACCUTEPUTA, MaJlaKOHA U MarHeTuTa. [1o Mepe yaajaeHus OT pyIHBIX TEl
9TH MHUHEPAJIBI MIOJIHOCTBIO UCYE3al0T, B CBA3U C YeM, OPEKYMPOBAHHBIC U THAPOTEPMAIbHO-U3MEHEHHEBIC 3¢-
neHble aM(puOOIIOBbIE CIAaHIIbl PEIKO COAepHkKAT NPOMBIIIIEHHbIE KojaruuecTBa P3D. OHM cocTaBIsIOT, B OC-
HOBHOM, 320aJTaHCOBBIE PYIIBI.

[To Beprukanu Ha mectopokaenun Kyreccaii-I1 Beiaenensl: Bepxuepynnas (rop. 2503-2390 m), cpeane-
pyaHas (rop. 2390-2293 M) u HIKHEepyaHAs (TOp. 22932213 M) 30HH [2].

BepxuepyaHblii TOPU30HT MPEACTABICH B OCHOBHOM OKBapLIOBAaHHBIMHM IHOPOAAMHU THIIA BTOPUYHBIX
KBapIIUTOB, KBAPI-XJIOPUT-OMOTUTOBEIMH METAaCOMATUTAMHM, KBapIl-CEPUIIMTOBBIMH MOPOJAAMHU C TPOMBIIII-
JICHHBIMHU COACPKAHMAMH MONAMETAITHUSCKON U peaKo3eMenbHON MuHepamu3amu (GTopuabl, Gpocdarsl,
KapOoHaThl ¥ PTOPKAPOOHATHI PEIKUX 3EMEb).

CpenHepyaHblil ypOBEeHb NpEACTaBICH HAUOONBIIMM pa3HOOOpasueM M3MEHEHHBIX IOpOoJl, KBapll-
XJIOPUTOBBIMH ¥ KBapI-XJIOPUT-CEPUIIMTOBHIMU METACOMATUTAMH, OKBAPIIOBAHHBIMHU MOPOJAMH THIIA BTO-
PHUYHBIX KBapIUTOB, KBapI-XJIOPUT-OMOTHUTOBEIMH ITOPOAAMHE, CHIICKCHTAMH H CI1a00 W3MCHEHHBIMU Tpa-
HOQUpamMHu. B 3TOM TOpH30HTE CKOHIICHTPHPOBAHBI OCHOBHBIE 3allachl MPOMBINIICHHBIX PEIKO3EMEIbHBIX
(B OCHOBHOM KapOOHAThI ¥ (PTOPKApOOHATHI PEIKUX 3€MEJIb) M IIUPKOHUEBHIX (IIUPTOIHT) PYI.

B HIKHEpYTHOM ropu30HTE HauOoJee IMUPOKOE Pa3BUTHE MOYYHIH PYITOHOCHBIC KBAPI-CEPUIIUTOBBIE
Y, B MEHBIIEH CTENEHHU, KBapL-XJIOPUTOBbIE METACOMATUTHI. 31€Ch MOSBIISIOTCS CUJIMKAThI PEAKHX 3€Meb
(KOJryMOUT, TAHTAJIUT), B OCHOBHOM Ha yYacCTKaX Pa3BUTHs KBAPII-CEPUIIUT-MYCKOBUTOBBIX TTOPO/I.

Taxum 00pa3oMm, gepxuue copuzoHmel Xapakrepusytorcs hocharHo-kapOOHATHON peIKO3EMENbHONU MHU-
Hepanu3anueil (MOHaIUT, 0aCTHE3UT, TAPU3UT U JIP.), Hudice — KapOOHATHO-CUIIMKATHOW (KapOOHATHI PEIKUX
3eMellb, HUPTONIUT, GEPPUTOPHUT H AP.), U HA CAMbIX HUICHUX 2OPU30OHMAX TIPEOOTaTaloT CHIHKATHI PEIKUX
3eMeltb (UPTONIUT, (PEPPUTOPHUT).

[ToMIMO OCHOBHBIX MPOMBINUICHHBIX PEAKO3EMENBHBIX Pyl Ha MecTopokiaeHuu Kyreccaii-11, mpucyr-
CTBYET psiJl TIOMYyTHBIX AIIEMEHTOB, MPEICTABISIONINX MPOMBIIIUIEHHBIH HHTepec: Mo, Ag, Sn, W, Be, Zr, Pb,
Cu, Zn, Hf, Ta, Nb. C nryOuHOl HaOMr0MaeTCsl TCHACHIINS YBETUUCHUS conepkanuii Zr, Sn, Hf, Ta, u Nb.

Tpewunno-6pexuuesvie cmpykmypel. Ilo ycaoBusiM (GopMHUpOBaHMS Pa3IHYHBIX THIIOB METacOMaTHUe-
CKU U3MEHEHHBIX IOPOJI ¥ pa3MelleHHs] B HUX MPOLYKTUBHON MUHEPAIU3a1H, IPOCIICKUBAETCA BO3pACTHAS
Y MPOCTpaHCTBEHHAs CBsA3b. Hanbosee mpoJyKTUBHBIM M OJAronpusSTHBIM BMECTHIIUILEM, YETKO KOHTPOJIH-
PYIOLIUM OpYIEHEHHE Ha MECTOPOXKACHUAX AKTIO3CKOIO PYAHOIO IO, SIBIAIOTCSA TPELIMHHO-OpEeKYneBble
CTPYKTYpBbI, KOTOPbIE IIPEACTABIEHbI CIOKHOW, HO €IMHOM CUCTEMOH clararmouux ee 1eMeHToB. Buenpe-
HUIO TPAHO(PHPOBBIX IITOKOB MPEAMICCTBOBATIO (JOPMHUPOBAHUE KOJIOHHBI OPEKINEBBIX TPYOOK, KOTOPBIE I10-
cJie pa3pylIeHUs] BMEIIAIONIMX TIOPOJ (B TAHHOM CITydae 3eJICHbIX aM(pUOOIOBBIX CIAHIIEB) B MOCIEAYOLIEM
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SIBIINCH NTPOHMI[AEMBIMU TPEIMHHO-OPEKIMEBBIMU CTPYKTYypaMu JUIsl (POPMHUPOBAHUS 3aKOHOMEPHO pacIio-
JIO)KEHHBIX B HUX 30H METaCOMaTHYECKH U3MEHEHHBIX ITOPOJI C PYIHOW MUHEpaIu3aluue.

dopMHpOBaHHE TAKUX CTPYKTYPHBIX OCOOCHHOCTEH Ha MecTOpokaeHIsIX AkTio3 u Kyrteccaii-1I ¢ Tpe-
LIMHHO-OPEKYMEBBIMH TEJIaMU CJEIYeT CBS3bIBaTh C SHIOT€HHBIMU TEKTOHHYECKMMHU MPOLECCaMM, U C TO-
CIICZIOBATEIIFHO PAa3BUBAIONIMMUCS COOBITHSIMH BHEPEHHS Pa3HOBO3PACTHBIX HHTPY3UBHBIX T M THAPOTEP-
MaJIbHBIX pacTBOPOB. bpekuneBble Tena, ABJISAIOIUEcs 00JacTAMHU Pa3yIUIOTHEHUS OO/, B MOCIEAYIOLIEM
UTPaJF OCHOBHYIO POJIb NPH BHEAPCHUH I'PAaHO(MHUPOBHIX INITOKOB, PA3HOBO3PACTHBIX TacK, (hOPMHUPOBAHUU
MHTEHCHUBHBIX METACOMATHUEKUX MPOLIECCOB U PYIOOTIoNKEeHNUA. OHU OTHOCATCS K CTPYKTYpaM LIEHTPajIbHO-
ro Tuna. Takue CTPyKTypbI TOBOJBHO IIUPOKO Pa3BUTHI B IPHPOAE U MOTYT MIPEACTABIATH COO0M BMECTHIIHN-
I1a HE TOJIBKO PYIHBIX oOpa3oBaHuil. Takue 06IacTy pa3yIIOTHEHHS MOPOJ XOPOLIO OOBSICHSIOTCS BOJIHO-
BBIM MEXaHU3MOM Iepeiadyl YHEPTUH B HEAPaxX 3eMIH U (OPMUPOBAHIEM TPEIIHHHO-OPEKIHEBBIX CTPYKTYP.

MexaHu3mbl Takux siBJeHUN onucanbl eme B 1943 . B.A. AnponossiM [9], noznnee A.W. IletpoBbiM
[10] u cBSA3BIBATIHCE € ATM30IMYECKUM BBICBOOOKICHHEM OTPOMHOM SHEPIUH (110 CYIIECTBY YAapHBIX BOJIH)
B Hezmpax 3emuid. JlanbHeililee pazBuTHe STHX UaeH ObUIM NpoaoKeHbl U yrnyonensl B.B. boraukuM, xo-
TOPBII OmMHCcaN aHAJOTHYHBIC 0Opa30BaHMsS JJISI MAarHETHTOBBIX MECTOPOKIACHUI CHOMPCKOH miaThopMsbl
[11, 12]. [To3gHee Takue CTPYKTYPHl OOCYXKIAIHUCH C TIO3UIIMM MEXaHU3Ma Tepeaddl SHEPTUH U TIOSBICHUS
TPELIMHHO-OPEKINEBBIX 30H 1T MEAHO-NOP(GHUPOBEIX MecTopoxaeHni Tsub-11lans [13].

OO0pa3oBaHus TPEIMHHO-OpeKYneBbIX cTpyKTyp B.B. boraukum paccMarpuBaiuch Kak TpeXMepHble 00-
JIACTH Pa3yIUIOTHEHHUS TOPOJ, KOTOPBIE (POPMHUPOBAIHCH B YCIOBHUAX PACTSHKECHHS IIPHU BOTHOBOM MEXaHHM3ME
nepegayu sHeprun. Cxema NpocTa: MOCKOJIbKY 3eMHbIE OJIOKH Yallle BCEro 0 CBOEMY CTPOCHUIO aHU30TPOII-
HBI ¥ IMCIOT I'PaHMIIBI pa3/iesia, TO B aHU30TPOIHOM cpefie Ha TpaHuIax pasJielia cpesl yIpyriue BOJHBI OyayT
MIOJIBEPraThCs MPEIOMIICHUIO U OTpakeHH10. [Ipu oTpaskeHHH BOJIH HaNpsKEHHs OT JHEBHOM MOBEPXHOCTH
3emiu WK B Jr000# cIIOUCTO# cpeze OymeT GpopMupoBarbes BCTpeuHbld PpoHT BONH. [IpH ciioKeHHH BOJIH
MPOUCXOANUT UHTEP(EPEHIHs, a B ClTydae, eCIH HHTepPEpUPYIOT BOJTHEI, paBHBIC 10 [UTMHE U (a3e, BOSHUKACT
pesonanc. M tam, rie 3Heprus pe3oHaHca BbIIIE COIPOTUBIIEHUS CPENbl Ha Pa3phlB, BOSHUKAIOT TPEIIUHHO-
OpexuneBbie 30HBL. VHTEpdepeHIHs BOTHOBBIX (POHTOB MPUBOIUT K (POPMHPOBAHHIO KAPKACHBIX PE30HAHC-
HBIX 30H, COCTOSIIIMX M3 B3aUMOOPTOTOHAIBHBIX (CYOTOPH3OHTANBHBIX U CYOBEPTHUKAIBHBIX), 4 TAKXKE MPO-
MEKYTOUHBIX HAKJIOHHBIX TPELUIMHHO-OPEKYHEBBIX 30H. AHAJIOIMYHBIE TPELIMHHbIE 30HBI OBLIM TMOJTYy4EHBI
Paitaxaprom u [lupconom [14] mpu B3pBIBE ITMHAPUIECKOTO 3apsaa Ha CTaJIbHOW IUIACTHHE (PHCYHOK 7).
Ha npezacraBieHHOM Mozeny MpOHUIIaeMble TPEIIMHHO-OpeKUneBbIe Tesla (TOpU30HTaIbHbIE, BEPTUKAIBHBIE,
HAKJIOHHBIC) OTBEYAIOT TOMOJIOTHYECKOMY psiy. B manHOM citydae, WiCHBI 3TOTO psa B IPUPOAE MOTYT HO-
SBIISATHCS KAK COBMECTHBIE WM pa3fielibHble 00pa30BaHUsA: KOHHYECKHE, KOHLIEHTPUUECKHe, CyOropru30HTalb-
HBIC, CYOBEPTUKAIBHBIC U PAJAHAIBHBIC CTPYKTYpPHBIC YICMEHTHI.

Pucynok 7 — [lomepednoe ceueHne CTalbHON IJIACTHHEI, TOKA3bIBAIOIIEE CHCTEMY CKOJIOB,
BO3HUKIIUX B pe3y/bTaTe yIapHoil BoiHbl (cHU3Y) (1o Rinehart, Pearson, 1954)
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OpnHako U3 OONBIIOTO Pa3HOOOPa3Hs NCTOYHUKOB PHEPTHH M CBS3aHHBIX C HUMH TEKTOHMYECKHX IIPO-
LIECCOB, B Cllydae MecTopoxaeHuid AkTio3 U Kyrteccaii-1l, ciemyer ocTaHOBUTBCS Ha (OPMUPOBAHUH Tpe-
IIMHHO-OPEKYNEBBIX CTPYKTYP, CPOPMHUPOBAHHBIX NMPHU BHEAPCHUU arpeCCHUBHBIX (NIIOMIHO-TA3000pa3HbIX
HOTOKOB C BEICOKUM cofiepskanueM jetyaux komnornentos (P, F, Cl, B, CO, H, N, P u 1p.). B nannowm ciy4ae
9TO MOXKET OBITh OOYCIOBICHO BHEAPEHHEM Ta30-HACBHIIICHHBIX (DIIOMIOB PYAOHOCHOH CHCTEMBI B IIPHIIO-
BEPXHOCTHBIC CJIOM 3€MHOW KOPBHI M CIIOHTAHHOH pa3psiIKA MOIIHOW SHEPTUU C TeHepalueid pe30HaHCHOU
BOJIHBI, HECYIIeH ¢ co00ii SHEPTUI0 MPH PacIpOCTPaHESHUH B 3eMHOM Oyioke. B TakoMm ciydae ¢popmupyercs
cucTeMa OPEKIHEBBIX TPYOOK, T. €. 0CIa0IICHHBIC 30HBI, B KOTOPHIC BHEIPSIOTCS IITOKH HHTPY3UBHBIX TIOPO]I,
KOJIBLICBBIX W CEKYIIMX JaeK CPEIAHEro, CyOIIETIOUYHOro M KHUCIOro cocTaBa. B crpykrype Tsaup-llans tpe-
[IMHHO-OpEKYHEBBIC TEA MPECTABICHBI TOBOJIBHO MHPOKO. OHU 00pa3yoT CTPYKTYpHI IEHTPAIEHOTO THIIA,
C 3aKOHOMEPHO PACHONOKCHHBIMHU CTPYKTYpPHBIMH 3JIEMEHTAMH, SBUBIINXCS B ITOCIECIYIOIIEM ONaromnpHsr-
HBIM BMECTHJIMIIEM OpyAeHeHus. Tena spynTUBHBIX OpEKUIHil B JaHHOM CITydae OTHOCSTCS K JOPYAHBIM M MH-
TPapyAHBIM 00pa30BaHMSIM, TOCKOIBKY TPaHO(UPEI, B HEKOTOPBIX CIydasxX SBISIOTCS [IEMEHTOM OpeKJHii, Ha
JOPYTHX Y9aCTKaX — OOJIOMOYHBIM OPEKIHEBBIM MAaTCPHAIIOM.

Takum 00pazoM, GOpMHUPOBAHHE CTPYKTYpP M 3aKOHOMEPHOE Pa3MEIICHHWE PYAHOTO Marepuaia Ha Me-
cTopoxIeHHIX AKTIO3 U Kyreccaii-1I MOTyT XOpoIIo 0OBSICHATBHCS C MO3UIMU PEATH3alliiid BOJTHOBOTO Me-
XaHU3Ma Mepenadn SHEPTUU ¢ (POPMHUPOBAHUEM CTPYKTYpPHBIX AJICMEHTOB M 30HAJBHBIM PAa3MEIICHUEM py-
JOHOCHBIX METAaCOMAaTHYEeCKHX acCOLUaNnil u pyaHoil MuHepamu3anuu. GopmupoBanre CyOBEpTHKAIBHBIX
MIPOHUIIAEMBIX CTPYKTYpP, B YaCTHOCTH, CTPYKTYP BOPOHKOOOpa3HOH (opMbI, B TaHHOM ClTydae XapaKTepHO
IUTSL MECTOPOXKACHUSI AKTIO3, TIe TPAHO(PHUPOBBIN «IITOK» 110 MOP(OIOTHH OTBEYACT ITMOJUTY.

[Ipu Bo3nelCTBUM ynapHBIX TEKTOHUUYECKUX IIPOLIECCOB HA MECTOPOXKIEHUAX AKTIO3CKOTO PYAHOIO OIS
(hopMHUpPOBATHCH PYIOHOCHBIE CTPYKTYPBI C XapaKTepPHBIM HAOOPOM OIPEACTICHHBIX CTPYKTYPHBIX JIICMEH-
TOB, TAaKUX Kak Opekunenas TpyOKa, TpaHO(GHUPOBHIi MITOK, KOJIBIIEOOPA3HO PacIOIOKECHHBIE 30HBI METACOMa-
THUYECKUX TIOPOJ] ¥ KOHIICHTPHUYESCKHU 30HATBHOE pa3MeIlIeHIe PyIHONH MUHepatu3auy. TpyooodpasHble Tena
SPYNTHUBHBIX OpEKYUH ¥ TPaHO(PUPOBHII MITOK 3aHUMAIOT IEHTPANTbHYIO YacTh B KOHIICHTPHUCCKOM 30HAIb-
HOCTH METacOMaTH4eCcKH M3MEHEHHbIX mopod. CTBoJIOBast CTpyKTypa (OTBeHarolas 3uncouay aedopma-
[IUH), 3aIOJHEHHAS] OPEKIYMPOBAHHBIMY TOPOJAMU W MHTPY3HEH, a TaKKe CONPOBOK/IAIONINE MX KOJIBLIECBBIC
U TyrooOpa3Hble 30HBI METACOMATHUYCCKHUX MOPOI M PYIHOH MUHEPAIH3alHH, XOPOIIO BBIICISIIOTCS Ha pa3-
JMYHBIX TOPU30HTaX Bech KOMIUIEKC N3MEHEHHBIX OPOJT M UX IIPOCTPAHCTBECHHOE MOJIOKCHNE XapaKTepH3y-
FOT HaJU4Ke 30HATLHOCTH BOKPYT TPAHO(PHUPOBOTO IMITOKA BHYTPH 3PYNITUBHON TpyOKH [15].

[IpencraBneHHBIE 3/1€Ch CTBOJIOBBIC CTPYKTYPHI OTBCUAIOT IOBEPXHOCTSIM DPACTSKCHUS M OMarompu-
SITHBL JUTSL BHEIPEHUSI MarMbl, a CyIICCTBYIOUIME I'€OJIOTHYCCKIE TelNa U PyIHAs MUHEPaIH3alus COOTBET-
CTBYIOT Pa3lWYHBIM YPOBHSM THAPOTEPMATBLHONW CHCTEMBI. VICXOms M3 XapakTepa MpOsIBICHUS METacoMa-
THYECKUX IPOIECCOB, 0COOCHHOCTEH BHYTPEHHETO CTPOCHHS PYIHOTO TElNa, PACHpPENSIICHHs Pa3HOTHITHOTO
MIPOMBIIIUICHHOTO OPYACHEHHS B OPEKIMPOBAHHOW MOIOCTH, OHH OTNPECIICHBI UII MECTOPOKACHUH AKTIO3
u Kyreccaii-1I xak ppoHTansHas, npudpoHTaIbHAS, IPOMEKYTOUHAS U THIIOBAS 30HEI.

Hoctynuna: 17.10.22; peuensuponana: 28.10.22; npunsara: 31.10.22.
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